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Abstract  

 

Data that are routinely collected when people interact with public services such as health, 

education, and social care, can be linked together for research. A series of studies are 

being established across the UK, known as the Born and Bred in (BaBi) Network, which 

gain consent from pregnant women to use these data about themselves and their child 

for research. The aim is for these data to inform local decision-making.   

 

In a mapping review, I found limited evidence of linked routine data being used to inform 

early years decision-making or successful strategies for promoting the use of these data 

to policymakers. In this thesis, I explore whether linked routine data can be used as a 

local health intelligence tool for child and maternal health, using the BaBi Network as a 

case study.  

 

Using linked routine data from the BaBi study in Bradford, I explored whether the 

available data could be used to address a research question that was prioritised with 

local stakeholders. I found that key information needed to address this research priority 

was not available. 

 

Semi structured interviews with local early years decision-makers revealed that although 

decision-makers perceive value in linked data research, they also have concerns over 

the quality of routine data and the limitations of the systems that record this information.  

 

My thesis concludes that there is scope to significantly improve routine data sources, 

which could strengthen their ability to be used to explore local research priorities and 

inform decision-making. It contributes to a body of evidence demonstrating the 

challenges of using linked routine data for research and translating this research into 

policymaking. Future research priorities are to understand if and why key information on 

local families is missing and to work with local public services and research teams who 

link data to address these issues.  
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Thesis Outline 

 

This thesis consists of three sections: A) Background (Chapters 1-2), B) Born and Bred 

in (BaBi) Network Case Study (Chapters 3-6), and C) Discussion (Chapter 7).  

 

In Section A, I provide the background of this research across two chapters. Chapter 1 

defines the concepts of interest (linked data, routine data, the early years period) and 

considers how linked routine data can be used to conduct research around early life 

health. It also describes the context of health care decision-making and the relevant 

theories associated with studying the use of research in decision-making. Chapter 2 

presents a mapping review of the literature to provide an overall description of how linked 

routine data have been previously used to inform early years decision-making in the UK. 

Together, these chapters provide the context and theoretical justification for the research 

conducted in Section B.  

 

In Section B, I use the BaBi Network as a case study to explore how linked routine data 

can be used as a local health intelligence tool for child and maternal health. In Chapter 

3, I provide a description of the BaBi Network, the research setting and outline the aims 

and objectives of this thesis. I also present the BaBi Local Health Intelligence model that 

underpins the research conducted in Chapters 4-6 and justify why this approach is 

necessary. Chapters 4-6 focus on some of the stages of using linked routine data to 

inform local early years decision-making: 1) identifying research priorities for linked data 

research around the theme of early life health; 2) addressing local research priorities 

using linked data and 3) how local early years decision-makers can be engaged and 

supported to make use of linked data research.  

 

In Section C, I revisit and discuss the results from all the studies in relation to the overall 

thesis aims and objectives. I summarise the key findings, the implications of these 

findings, the strengths and limitations of the case study, and make recommendations for 

future research, policy, and practice.  

 

This PhD is part of the National Institute for Health and Care Research (NIHR), Yorkshire 

and Humber Applied Research Collaboration (YHARC). Thus, the methods for this 

research were chosen to ensure the findings can have a practical application to 

improving health and care locally.  



 
 

Section A: Background 

 

 

 

  

This section contains the background for my thesis across two chapters:  

 

• Chapter 1 defines the concepts of interest and the relevant theories 

associated with the research questions addressed in this thesis. As such, 

Chapter 1 discusses linked routine data and the potential of using these data 

to inform decisions around early life health.  

• Chapter 2 provides a mapping review of the literature, exploring how linked 

data research has previously been used to inform early years decision-making 

in the UK. It aims to identify gaps in the knowledge to inform the research 

questions addressed in this thesis. 

 

Together, these chapters provide the theoretical framework upon which this research 

is based.  
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Chapter 1: Background: defining terms and theories  

 

1.1  Introduction  

 

This section defines key terms and outlines the relevant theories and literature 

associated with the research questions addressed in this thesis.  

 

Firstly, section 1.2 explains the terms ‘routine data’ and ‘linked data’ and how these data 

can be used for health-related research. Section 1.3 defines the early years period and 

discusses why the early years of life are an important topic for research. It also considers 

how routine data and linked data can be used to conduct research in this area. Section 

1.4 describes aspects of health care decision-making in the United Kingdom (UK) that 

are relevant to the research conducted in this thesis. Section 1.5 presents a summary of 

the theories around the use of research by policymakers and the factors that influence 

this. This chapter concludes with a discussion of how these theories and evidence have 

been considered in this thesis.  

 

This thesis refers frequently to ‘policy’ and ‘evidence’, and it is helpful to clarify the 

meaning of these terms. Policy can be defined as a plan of action adopted by an 

individual or organisation such as the government (Collins Dictionary, 2023a).  Blum and 

Pattyn (2022) discuss how policy and evidence can be understood differently depending 

on the context. In public policy, ‘evidence’ is often used to refer to any knowledge or 

information, although some parts of public policy consider specifically scientific evidence.   

 

1.2  Routine and linked data  

Information is collected when people interact with public services in the UK (such as 

health, education, and social care). This is known as administrative or routine data (ADR 

UK, 2021). In health care, information on a patient’s demographics, lifestyle, clinical 

diagnoses, engagement with health services, prescriptions, investigations, and medical 

procedures are predominantly captured in an electronic health record (Goldacre and 

Morely, 2022). This information is recorded using terms or codes. For example, the 

National Health Service (NHS) use Read Codes which are a thesaurus of clinical terms 

(NHS Digital, 2022). The NHS is currently using Clinical Terms Version 3 (CTV3) Read 

Codes. 

Public services often use different databases. This includes health care, where primary 

and secondary care, midwifery, and health visiting data are stored separately, with lack 
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of integration between service datasets. Sharing data between public services can allow 

for a more complete picture of an individual’s interactions with these services. This can 

help to build a picture of the issues faced by communities and families.  

The terms ‘data linkage’, ‘record linkage’, or ‘linked data’ are used to describe the joining 

of two or more data sources relating to the same individual, to produce a wealth of 

information for research purposes (NIHR Applied Research Collaboration South London, 

2021; Scottish Government, 2012b). This includes linking routinely collected data across 

public services to understand how policy initiatives are affecting population health 

(Tweed et al., 2022).   

1.2.1 Benefits of linked routine data for research  

The use of existing data is viewed as a cost-effective way of supporting research in public 

health (Green et al., 2015). There is the potential for linked routine data to be used to: 

▪ Describe a health problem and the extent to which it exists. This could support 

better identification of need, allowing for early intervention and strategic resource 

planning.  

▪ Describe and track patterns in health, as well as access to and usage of health 

services over time.  

▪ Design and/or evaluate an intervention including long-term follow-up of 

randomised control trials. 

▪ Explore the relationship between health problems and the wider determinants of 

health, as it can bring together data from across multiple areas that impact health. 

▪ Evaluate the impact of a change to the provision of a service and understand 

what is effective for different population groups, to better allocate resources (The 

National Lottery Community Fund, 2022; Ministry of Housing Communities and 

Local Government, 2021; Franklin et al., 2022; Lewsey et al., 2000; Harron et al., 

2014).  

The potential benefits of linked data are widely reported in the literature and were noted 

as early as 1874 by William Farr (Acheson, 1964). Linked datasets can be useful for 

questions that require large sample sizes, if linkage at the population level can be 

achieved, and linkage can generate evidence with high external validity (Harron, et al., 

2017). Harnessing the power of existing data can also reduce the costs associated with 

long-term follow-up of participants over time, as well as reducing the burden on 

participants, as active contribution to the research is not required (Todd et al., 2019). 
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It is commonly accepted that some of the wider determinants of health lie beyond the 

health service. This includes a wide variety of factors such as housing quality, level of 

social isolation, diet quality, level of income, employment status, and access to parks 

and green spaces (Goldacre and Morely, 2022). Therefore, linking data across health 

and non-health organisations can facilitate the understanding of upstream influences on 

health (Sohal, et al., 2022). For example, linked data could be used to investigate if 

babies who spend time in specialist care units need more support in school. This would 

involve linking routinely collected health records to education records and the findings 

could be shared with health and education organisations to inform protective policies 

(NIHR Applied Research Collaboration South London, 2021).  

 

1.2.2 Challenges associated with linked routine data for research  
 

There are some challenges and drawbacks associated with using linked routine data for 

research. Routine data are usually collected for administrative purposes, such as 

delivering health care, and are not intended for research. Hence, data are not always 

relevant for research and the quality of the data may not be the same standard as 

research data (Robling et al., 2021). This can result in large investments by researchers 

into ensuring the quality and usability of these data. 

Unpredictable timelines for receiving routine data extracts are also a common challenge 

faced by researchers applying to use these data. Researchers have described waiting 

several years for routine data extracts, where they often need to work with each data 

provider individually (Warren-Gash, 2017). This often leads to projects being abandoned 

and important research is not conducted (Tweed et al., 2017). A wealth of research 

explores the challenges of linking data for research and accessing it (Harron et al., 2017; 

Warren-Gash, 2017; Lugg-Widger et al., 2018; Raftery et al., 2005), however, there has 

been little focus on the opportunities and challenges of using routine data once they are 

linked.  

Deeny and Steventon, (2015) explain how routine health data can provide only a ‘vague 

shadow’ of a person, meaning that researchers cannot assume that routine data provides 

an accurate or full picture of a patient’s actual experiences. This is because clinical 

professionals record information relevant to their clinical encounter and mandatory 

reporting and not necessarily all the information about a patient. Deeny and Steventon 

(2015) explain that these ‘data shadows’ can be interpreted to improve health and care, 

but that a better understanding of the factors that influence how the data are collected is 

needed, e.g., understanding why some data are recorded and others are not.  
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Herzog et al. (2007), Harron et al., (2017) and Davis et al., (2016) describe some of the 

common problems experienced by researchers analysing routinely collected electronic 

health data. These include: 

• Duplication of records, where one individual has multiple records.  

• Missing data, which can become a problem if missingness is correlated with 

health care usage. For example, those who are in poor health are likely to access 

health care services more regularly, therefore, there are more opportunities to 

record their information.   

• Data can also be missing due to incomplete recording of information by the 

person inputting the data, or if a person’s record has not been able to be linked. 

For example, a person’s education record may be missing due to insufficient 

identifying information. 

• Inaccuracy of data, which can occur when the clinician inputting data fails to find 

the signs/symptoms of the correct condition or records a diagnosis in the record 

that differs from their actual diagnosis (diagnostic error). Administrative errors, 

which occur when turning clinical diagnoses into codes and attaching these 

codes to the correct record, can also affect the accuracy of the data. This could 

result in identifying a relationship between two variables that does not exist. 

These errors can also occur when collecting data as part of other public services. 

• Differences in coding practices across data sources, which creates challenges 

when linking the data together. For example, ethnicity is recorded in primary care 

and in hospital records, but how it is recorded can differ between the two services.  

• Differences in operating systems across data sources. 

• Researchers have less information about how these data were linked, since data 

are often linked by a third party. This can impact the reliability of the resulting 

dataset. 

Furthermore, understanding what the codes and terms used to record the information in 

each of the datasets mean for research can be a time-consuming process. For example, 

the code “pre-diabetes” could have a wide range of meanings, which depend on the 

health care setting, and this is important when relying on this for analysis (Goldacre and 

Morely, 2022). NHS data are recorded at a granular level, where data are collected about 

diagnostic events, treatment events, symptoms, referrals and more. Hence, to look at the 

prevalence of a specific disease, researchers may need to access all this detailed data 

to create a single variable for that disease area.  

Using routine data to inform decisions around health can also pose risks to increasing 

health inequalities. Some groups may be underrepresented in routine data due to having 
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poorer access to health care services relative to their need. Thus, the use of these data 

may not equitably benefit patients from these groups (Keith et al., 2022).  

However, allowing researchers to work with routine data can provide opportunities for 

researchers to feedback to service providers about the challenges faced. This can 

contribute to improved clinical reporting in health care (Carson, 2020; ADR UK, 2022a). 

As health professionals are responsible for generating electronic health care data, they 

play a key role in ensuring successful use of these data (OECD, 2019). There is also the 

opportunity for learning to be shared between researchers to improve their 

understanding of how to use these data for future applications. Although, Warren-Gash 

(2017) describes lack of engagement between researchers and data providers, which 

can reduce the opportunities for this feedback loop.  

1.2.3 Models of linking routine data  

Data can be linked in different ways. In Scotland, every person registered with a general 

practice is allocated a unique identifying number from a centrally maintained register, the 

Community Health Index (CHI). This unique patient identifier is also used in hospital 

based clinical information systems, which can be used to link health data for individuals 

in Scotland. Similarly, in England and Wales, all persons registered with the NHS, the 

publicly funded universal health care system, are assigned a unique 10-digit NHS 

number. This NHS number can be used as a personal identifier across different NHS 

organisations and used to link data (Carson, et al., 2020). It becomes more challenging 

to link data across wider public services as there is not a single identifier that is used 

across the databases. Thus, a combination of identifiers such as name, date of birth, and 

address must be used to link these data. A set of rules or a criterion can be applied to 

determine whether the records likely belong to the same individuals (Harron, 2016). In 

Figure 1, I have summarised how data from two public services, that belong to the same 

individual, can be linked together (Boyle and Emery, 2017).  
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Figure 1 A summary of how routine data from two public services can be linked  

 
 

1.2.3.1 Legal basis and consent for linking routine data  

Processing and using personal data for research requires a lawful basis and a number 

of general legal frameworks exist. Examples include, the General Data Protection 

Regulation (GDPR), which applies to European Union Countries and the UK, and the UK 

Data Protection Act (DPA) 2018 (Regulation (EU) 2016/679, 2016).  

In most cases, the lawful basis for research-related data processing is either:  

• Public task, where the processing of data is necessary for performing a task in 

the public interest (Article 6(1)(e) in the GDPR); or 

• Legitimate interests, where the processing of data is necessary for legitimate 

interests (ICO, 2023).  

Where personal information is sensitive, the legal basis can be (Article 9(2)(j)):  

• Archiving purposes in the public interest,  

• Scientific or historical research purposes; or  

• Statistical purposes.  

The GDPR defines ‘sensitive personal information’ as information that can reveal a 

person’s racial or ethnic origin, political opinions, philosophical beliefs, trade union 

membership, as well as genetic data or biometric data, and data concerning health sex 

life or sexual orientation. Hence, routine data can be considered sensitive personal data.  

Schedule 1 paragraph 4 of the DPA 2018 sets out additional requirements for sensitive 

data including that the processing of data is necessary for that purpose; it is subject to 
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appropriate safeguards; is not likely to cause someone substantial damage or distress; 

is in the public interest, and it is not used for decisions about particular people, with 

exception of approved medical research (ICO, 2023).  

Thus, the legal basis for processing and linking routinely collected data is complex and 

can vary depending on the context. Studies that link routine data for research often set 

out the legal basis for processing these data in a privacy notice on their website.  

Consent is often sought from participants to take part in research studies, including those 

linking routine data. It is an important ethical standard that protects the autonomy and 

privacy of participants in research studies. Consent to take part in research is separate 

from the lawful basis to process personal data, however, it is often collected to help 

ensure research is ethical and complies with other applicable laws.  

The two models of consent that are often referred to by data linkage studies are: the opt-

in model and the opt-out model of consent. An opt-in model of consent typically requires 

a person to actively sign up for their data to be collected and used. An opt-out consent 

model means that a person’s data will be collected and used automatically, unless the 

person actively withdraws their consent (Understanding Patient Data, 2018).  

Under opt-out consent models, relatively fewer people actively opt-out of their data being 

used for research, which can lead to a higher coverage of the population in a dataset. 

This is important for a diverse population (Understanding Patient Data, 2018). Under opt-

in consent models, data are more likely to reflect a select portion of the population who 

actively agree to share their data, which can result in selection bias (De Man et al., 2023).  

1.2.4 Concerns related to data privacy  

Data privacy is important when using routinely collected data for research. Concerns 

related to the privacy of individuals have been the downfall of previous NHS data sharing 

projects. For example, the care.data programme was a national data sharing initiative 

that aimed to develop a central database linking NHS hospital and general practice data 

for more efficient health care and research (Vezyridis, 2017). However, it failed to win 

the public’s trust and lost the support of doctors because of frequent data breaches and 

because the benefits of data sharing were not adequately promoted (Godlee, 2016). 

Thus, large numbers of patients opted out of having their data shared, which 

compromised the usefulness of these data. This was despite having a robust legal basis 

in the Health and Social Care Act 2012 and compliance with the current data protection 

law. This demonstrates the importance of public trust and having a system that takes 

credible steps to protect privacy (Goldacre and Morely, 2022). Since then, research has 

shown that members of the public in the UK are broadly supportive of research utilising 
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linked routine data, providing there are appropriate safeguards in place (Waind, 2020; 

Goldacre and Morely, 2022; Kalkman et al., 2022). In addition, legislation such as the 

Digital Economy Act 2017 provides a legal gateway for non-health data held by public 

authorities to be made available for research.  

1.2.5 Accessing and using linked routine data  
 

Researchers can apply to access routinely collected health datasets in the UK for 

research and innovation, although there are strict controls in place to monitor the use of 

these data. For example, researchers are only given access to the minimum amount of 

data necessary to conduct the research (Health Data Research, 2023).  

 
The term data custodian is used to describe an individual or organisation who controls 

how data are accessed and used for research. The data custodian is responsible for 

ensuring that any processing of personally identifiable data is safe and lawful (Health 

Data Research, 2023). Health Data Research UK (HDR, UK) designed the ‘Five Safes 

Framework’ to help data custodians make decisions that will enable effective use of 

confidential and sensitive data. The five dimensions are summarised here (Health Data 

Research, 2023):  

 

• Safe People: Can the data user be trusted to use the data appropriately? 

• Safe Projects: Is the use of these data appropriate, lawful, and ethical? Will the 

project deliver public benefit? 

• Safe Settings: Are there appropriate controls in place for accessing the data? 

• Safe Data: Has the data been treated appropriately to minimise the risk of 

identification of individuals or organisations? 

• Safe Outputs: Do the results of the research that uses these data prevent 

identification of individuals from the data? 

 
Once a researcher’s application to use these data has been approved, a legal contract 

must be signed, known as a ‘data sharing contract’. This contract sets out clear rules 

such as how the data will be provided; the purpose for which the data can be used and 

any restrictions; how and when data must be destroyed after use; and data security 

requirements (Health Data Research, 2023). It is also important that data are stored 

securely and there are robust IT systems in place to support this. 

 

Before data are shared and used for analysis, data are pseudonymised. This means all 

information that could directly identify an individual is removed and replaced with an 

unrelated unique identifier (Goldacre and Morely, 2022). Examples of directly identifiable 

information include name, date of birth, and address of the patient or person. Even with 
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pseudonymisation, there are still risks that an individual could be identified, especially 

when datasets cover a large proportion of the total population. Hence a system needs to 

be put in place to protect these data.  

Currently, many data projects exist, where the same patient records are being distributed 

to each of the project teams. This is inefficient as it duplicates implementation and data 

preparation costs, whilst also obstructing the sharing of ideas between settings 

(Goldacre and Morely, 2022). Once researchers have used these datasets, they are then 

securely destroyed. In April 2022, an independent review by Ben Goldacre outlined how 

to achieve efficient and safe use of health data for research and analysis (Goldacre and 

Morely, 2022). Box 1 discusses the key points from this review that are relevant to this 

thesis.  
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Box 1 Key points from the Goldacre Review 

 

 

1.3  Importance of early years of life  

 

In the context of this thesis, the ‘early years of life’ are defined as the period from 

conception to age five years. The early years of life are a critical period for child health 

and development (Early Intervention Foundation, 2021; House of Commons and Health 

and Social Care Committee, 2019). What happens during this time can have lifelong 

consequences on health outcomes including obesity, heart disease, and mental health, 

as well as effects on other outcomes such as educational attainment and economic 

status (Marmot et al., 2010). The UK government spends billions of pounds on 

addressing these challenges, some of which could be prevented by focusing on 

addressing the issues that occur in the early years period (Department of Health and 

Social Care, 2021b). 

 

The Goldacre review was commissioned by the Secretary of State for Health and 

Social Care in the UK to inform and accompany the NHS Data Strategy. The focus 

was on facilitating access to NHS data by researchers, commissioners, and 

innovators, where patients can opt-out of having their data shared. The review 

recommends investment in a coherent approach to data curation and the 

development of a number of secure platforms to unlock the potential of NHS data and 

maintain patient privacy. These are known as Trusted Research Environments 

(TREs). 

 

A TRE is a secure platform, where data flows from multiple sources and researchers 

can come to work on these data remotely. Researchers only export the answers to 

their analytical questions and data stays in a secure environment. This centralised 

model presents an opportunity for data owners to make extracts of data available to 

multiple researchers, securely, and allows researchers to contribute to the 

development of these data as an ongoing resource for research (Mc Grath-Lone et 

al., 2022). It prevents data being transferred to individual researchers who are then 

responsible for storing, analysing, and destroying the data. This allows for greater 

transparency as usage of these data can be monitored (Goldacre and Morely, 2022). 

The government have acknowledged this recommendation by investing £200 million 

in the development of TRE’s for improved data access for research (Department for 

Business Energy & Industrial Strategy & Department of Health and Social Care, 

2022).  
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Specifically, leading child health experts have agreed that care given in the first 1,001 

days of life has more influence on a child’s future than care provided at any other time in 

their life (Department of Health and Social Care,2021b). During these early years, infants 

are susceptible to their environment and are completely reliant on their caregivers. 

Therefore, it is important that parents receive the right support during this time. If 

developmental delays are not identified and addressed early on, this could cause 

problems later in life (Department of Health and Social Care, 2021b). Hence, the World 

Health Organisation describes investment in the early years of life as “one of the greatest 

potentials to reduce health inequities within a generation” (World Health Organisation, 

2008 p.4). 

 

In the UK, early years’ service providers such as midwives, health visitors, primary care 

practitioners, dentists, social workers, and committed volunteers play a critical role in 

child and maternal health. They offer a broad range of services to families, as well as 

more targeted services in response to need (Department of Health and Social Care, 

2021b; Bryar et al., 2013). These services can include breastfeeding support, mental 

health support, smoking cessation, and parenting support. Box 2 provides more detail on 

the role of UK midwifery and health visiting services in supporting children and families 

(Department of Health and Social Care, 2021b).  
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Box 2 Early Years Services  

 

The importance of investing in the early years, as a means of improving health across 

the life course, is being increasingly recognised by policymakers. The use of research 

evidence to underpin decision-making regarding the early years is strongly promoted 

(Mikkelsen, et al., 2019; Smith, 2013; Jacob et al., 2019; Orton, et al., 2011; House of 

Commons and Health and Social Care Committee, 2019). In the UK, the Department for 

Health and Social Care published ‘The Best Start in Life: a vision for the 1,001 critical 

days’, in March 2021 (Department of Health and Social Care, 2021b). It was developed 

as part of the early years’ healthy development review and outlines six areas for action 

to improve health outcomes of all babies in England. In addition, the NHS Long-term Plan 

emphasises the importance of giving every child the best start in life (NHS, 2019).  

1.3.1 Using linked data for research into the early years of life  

 
Much of the evidence underpinning the idea that the early years are important, stems 

from large birth cohort studies. Birth cohort studies follow babies, and usually mothers, 

over time to see how a combination of factors including lifestyle, genetics, and the 

environment might impact on long-term health (Wright et al., 2013; Boyd et al., 2013; 

Midwifery 

Midwives are registered health professionals who provide support to mothers 

throughout pregnancy including during labour, the birth of the baby, and up to ten 

days after the baby is born. Midwives ensure that parents and carers feel prepared 

for the baby’s birth. Midwife appointments are a universal service provided by the 

NHS.  

 

Health visiting  

Health visitors provide support after the baby is born up until the child starts school.  

They are registered nurses who visit every family with a new baby and focus on 

prevention and promotion of health. Health visitors play a vital role in reducing long-

term health inequalities and prevention of long-term conditions as well as providing 

support with immediate parenting concerns. They offer a minimum of five health and 

development reviews to parents. Parents first meet their health visitor for an 

antenatal review when they are 28 weeks pregnant to discuss their health and the 

transition into parenthood. The health visitor then offers a review usually at ten to 

fourteen days after the baby is born, at six to eight weeks, nine to twelve months, 

and when the child is aged 24 and 30 months. Local authorities commission health 

visiting services as part of the Healthy Child Programme.  
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Syddall, et al., 2019). They collect sociodemographic information on parents and 

children, as well as data on key outcomes and exposures to allow life course research to 

be conducted. Therefore, key research hypotheses need to be considered at the cohort’s 

inception, as it is crucial that the right data items are captured (Lawlor et al., 2009).  

However, collecting bespoke data on thousands of participants over time can be 

expensive and burdensome to participants. These studies are exposed to risks such as 

participants lost to follow-up and selection bias (Carson, et al., 2020). Their 

responsiveness to emerging threats such as climate change and Covid-19, can be 

limited, as variables required to explore these may not have been included at the offset.  

 

There is the opportunity for linked routine data, that’s collected by public services over 

the course of people’s lives, to be used to explore meaningful relationships between the 

early years of life and health outcomes later in life. The use of linked data for early years 

research can be demonstrated in countries with more established data linkage systems 

than the UK. Hence, valuable lessons can be drawn about how linked routine data can 

be used to support research into the early years of life.  

Linking birth registers with administrative health records for mothers and babies was first 

achieved in Nordic countries, where they have established a nationwide infrastructure 

for collecting and linking data for all citizens (Olsen et al., 2001). Citizens of these 

countries carry a unique personal identity number that allow registers using personal 

identity numbers to be linked together. The Nordic countries have also kept medical birth 

registers, containing basic information on the mother, father, and new-born child, which 

can then be linked to other national databases (Langhoff-Roos, 2014). Women who gave 

birth at the time when the registers were established have now reached 60-80 years old, 

meaning relationships between pregnancy and subsequent health outcomes can be 

examined. Thus, routine data have been used to increase knowledge of certain risk 

factors in pregnancy and have resulted in changes to national guidelines (Langhoff-

Roos, 2014). The success of these data linkage systems is underpinned by wide public 

acceptance that individual information is important for research. The public also assume 

that personal integrity is protected and appropriate safeguards, such as anonymity, are 

in place (Langhoff-Roos, 2014).  

Cross-sectoral data linkage in Australia is also well established. The Western Australia 

Developmental Pathways project, founded in 2005, links a range of routinely collected 

data to investigate factors influencing differences in developmental outcomes for children 

(Telethon Kids Institute, 2021).  
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The Centre for Health Record Linkage (CHeReL) is a data linkage facility connecting 

data from New South Wales and Australian Capital Territory, who each have their own 

governments and Health and Human Service systems (Irvine, et al., 2019). These linked 

data have been used to validate the accuracy of screening tests including antenatal 

serum screening and how this links to pregnancy outcomes (CHeReL, 2021). 

A final example is the Early Childhood Health and Development Project, established in 

2009. The project aimed to link routine data for a cohort of children born between 1999 

and 2011 in South Australia. It involves linking 12 government administrative datasets, 

including health and education data. Research using these data has been instrumental 

in building cross-government buy-in that child protection is everybody’s responsibility 

(Pilkington et al., 2019). The project’s success is attributed to the positive relationships 

that have developed between researchers and the individual data custodians (Better 

Start Child Health and Development Research Group, 2014). 

In the UK, data on children’s health is held across a number of systems. For example, 

Child Health Information Services keep records of the child’s immunisations, the 

Maternity Services Dataset holds information about the birth and primary and secondary 

care captures information on any treatments they may have received. In recent years, 

there has been significant investment by policymakers into developing systems that 

facilitate data linkage to support children and families. Box 3 provides examples of these 

large investments. 
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Box 3 UK investments in data linkage 

 

A number of data linkage studies, which include data on the early years of life, exist in 

the UK at the local, regional, and national level. There are studies established with the 

intention of using and linking predominantly routinely collected data, such as Born in 

Bradford 4 All (BiB4All), eLIXIR, and Connected Yorkshire (NIHR Guy's and St Thomas' 

BRC, 2023; Born in Bradford, 2023, Bradford Institute for Health Research, 2023). Some 

studies link data across public services, whilst others link across health datasets.  

Numerous established UK research cohort studies have now sought consent to link 

routinely collected data to bespoke data collected by the longitudinal study, including 

Avon Longitudinal Study of Parents And Children (ALSPAC), Born in Bradford (BiB), 

▪ In 2012, the British Health Foundation joined a consortium of UK government 

and charity funders, led by the Medical Research Council (MRC) to invest £19 

million in four electronic health research Centres of Excellence (e-health 

centres) in London, Manchester, Dundee, and Swansea. A further £20 million 

investment established the Farr Institute of Health Informatics Research. This 

investment aimed to support safe use of patient data for medical research, 

linking information in NHS health records with other forms of research and 

routinely collected data, for medical research across all diseases (British Health 

Foundation, 2012).  

▪ In March 2021, The Ministry for Housing, Communities and Local Government, 

made £7.9m of funding available, known as the ‘Local data accelerator fund for 

children and families’, for innovative local data sharing projects to support 

children and families. The funding was awarded to projects that use data from 

different agencies to improve services and support a partnership between the 

local authority and local services. The funding stream also encouraged areas 

with current linkage systems to support other local areas to improve their data 

use, allowing for wider analysis (Ministry for Housing, Communities and Local 

Government, 2021).  

▪ Administrative Data Research (ADR) UK began as a pilot programme in 2018 to 

explore different ways of working with data owners and researchers. Following 

on from the success of this pilot, it has been awarded £105 million of long-term 

funding up to 2026 (ADR UK, 2022b). 

▪ The National Lottery Fund invested £215 million to improve the life chances of 

babies in five local areas in England. They are leveraging routine data to collate 

information on key outcomes to evaluate the impact of their investment (The 

National Lottery Community Fund, 2022). 
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Growing Up in Scotland (GUS,) and the Millennium Cohort Study (MCS) (O’Neill, et al., 

2019; Raynor, et al., 2008).  

There are also ad hoc studies which have linked two or more datasets with the intention 

of answering a specific research question. An example of this is a study by Robling et 

al., (2021) which uses routine data linkage to follow up on an earlier randomised control 

trial examining the effectiveness of an intensive home-visitation programme for 

vulnerable teenage mothers in the UK.  

There has also been significant investment into services that facilitate secure and ethical 

access to linked data for research, which are often referred to as ‘safe havens’ or ‘TREs’. 

An example of a safe haven or TRE is the Secure Anonymised Information Linkage 

(SAIL) Databank (NIHR Applied Research Collaboration South London, 2021). SAIL 

provides an infrastructure for secure management and processing of sensitive and 

confidential data. SAIL also meets the Five Safes, set out in section 1.2.5.  

Moreover, the Mother & Infant Research Electronic Data Analysis (MIREDA) partnership, 

launched in April 2023, brings together leading researchers from Swansea University, 

the University of Edinburgh, Kings College London, the University of Nottingham, the 

University of Birmingham, and the Bradford Institute for Health Research, to accelerate 

capabilities and research on maternal and infant health. It aims to develop new resources 

and tools for research that use routinely collected data (University of Birmingham, 2023).  

A summary of UK data linkage studies, relevant to early life health, is presented in Table 

1. This list aims to illustrate the vast array of data linkage studies in the UK and includes 

the studies that I was aware of at the time of completing this PhD. Table 2 lists some of 

the services in the UK that link data for research. 



 
 

Table 1 A summary of UK studies linking routinely collected data  

Study  Local or 
National  

Linked /aiming to link Summary References 

Born in Bradford 
(BiB); Born in 
Bradford Better 
Start (BiBBS); 
Born in Bradford 4 
All (BiB4All); and 
Born and Bred in 
(BaBi) Cohorts 

Local  GP, Dentists, Midwifery 
Health Visiting, 
Department of Work and 
Pensions, voluntary 
organisations, local 
authority, social care, 
education, children’s 
centres, NHS digital, 
other research studies, 
and national child 
measurement 
programme. 
 

The BiB longitudinal birth cohort study, launched in 2007, has recruited over 
13,500 children, and their parents, who were born at Bradford Royal Infirmary 
between March 2007 and December 2010. Detailed information on participants 
was obtained in the form of a questionnaire and permission to link data that has 
been routinely collected about them. 
 
The BiBBS cohort is an experimental birth cohort study evaluating the impact of 
multiple early life interventions, which links bespoke research data to routine 
health and local authority data.  
 
The BiB4All and BaBi cohorts build on the success of BiB. They gain consent from 
pregnant women to access and use the data that is routinely collected about 
themselves and their child for research purposes.  

(Born in Bradford, 
2019; Born In 
Bradford, 2021; 
Born in Bradford, 
2023  Dickerson 
et al., 2016 
Wright et al., 
2013; Wright et 
al. 2021) 
 
 

Children Growing 
up in Liverpool 
(C-GULL) 

  C-Gull is a prospective cohort study of 10,000 first-born infants and their parents, 
that is nested within a population-wide, civic data linkage platform. The study will 
collect biological, biometric, sociodemographic, and psychosocial information 
antenatally, at birth and when the child is 3, 12, and 24 months. This will be linked 
to routine health and education data. Pregnant people, in their first pregnancy, 
who are over 16 years old and are booked for their maternity care to be provided 
by Liverpool Women’s NHS Foundation Trust are eligible to take part.  

(University of 
Liverpool, 2023) 

Connected 
Yorkshire  

Local Primary care, secondary 
care, community care 
and social care 

Connected Yorkshire links routine data for 700,000 individuals at Bradford 
Teaching Hospitals NHS Foundation Trust.  

(Bradford Institute 
for Health 
Research, 2023) 

The Hertfordshire 
Cohort Study  
(HCS) 

Local  Historical ledgers by 
midwives and health 
visitors entered into the 
NHS central register at 
Southport linked to 

HCS is a cohort of approximately 3000 men and women born in the English 
County of Hertfordshire during the period 1931-1939 and were still residents in the 
county in the 1990s. The cohort was introduced and is maintained by the MRC 
Lifecourse Epidemiology Unit, University of Southampton. The aim of the study is 
to evaluate the relationship between early growth, in the pre and postnatal stages, 
genetic factors, adult lifestyle and risk of age-related disorders. The study used 

(CLOSER, 
2018b) 



 35 

Study  Local or 
National  

Linked /aiming to link Summary References 

hospital admissions and 
mortality data.  

historical ledgers by midwives and health visitors, stored in the NHS central 
register at Southport (now NHS Digital), to trace those whose birth and infancy 
data were recorded between 1931 and 1939. This information included birth 
weight, weight at one year, the method of infant feeding and details of childhood 
illnesses up the age of five years. Between 1998 and 2004, those who were still 
alive in Hertfordshire were contacted, with permission for their GP, to be followed-
up. This resulted in 2997 men and women attending a clinic for detailed 
physiological investigations. Since 2004, cohort members have consented to take 
part in various other follow-up studies, including permission to link their information 
to hospital admissions and mortality data.  

Growing Up in 
Scotland (GUS) 

National  Health, study data, 
education.  

GUS launched in 2005 and has collected information on three nationally 
representative cohorts. Birth Cohort one recruited 5,217 children born in 2004/5, 
Child Cohort two has 2,858 children that were born in 2002/3 and Birth Cohort two 
recruited 6,127 children, born in 2010/11. In 2017, they invited a further 1,500 
children born between June 2004 and May 2005 to be interviewed alongside birth 
cohort one. Overall, data on around 14,000 children has been collected as part of 
GUS and has been able to provide vital evidence for the Scottish government, 
informing policies for children and families. GUS also intended to be a broader 
resource for academics, voluntary sector organisations, and other interested 
parties. The study is funded by the Scottish government and is carried out by 
ScotCen Social Research in collaboration with the Centre for Research on 
Families and Relationships (CRFR) at the University of Edinburgh, and the MRC 
Social and Public Health Sciences Unit in Glasgow. GUS has gained consent from 
parents to link data collected about themselves and their child to routine data by 
health and education authorities.  
As part of GUS, families have been regularly visited by trained interviewers to 
capture information on a range of topics, thus, linking data enhances data they are 
able to collect.  

(Growing up in 
Scotland, 2021; 
Growing up in 
Scotland, 2012) 

Office for National 
Statistics 
Longitudinal 
Study (ONS LS)  

National Links census data, life 
events data (births, 
deaths, marriages), 
cancer registrations 

ONS LS links data for a 1% sample of the population of England and Wales 
allowing records of over 500,000 people to be assessed at each point in time. 
These data have been useful for examining the environmental effects on health 
and inequalities in health. Initially, data were extracted from the 1971 census and 
linked to administrative, vital events and health datasets. The dataset is supported 
by CelSIUS at UCL, see Table 2. CALLS-HUB provides a list of policy briefs 

 (Office for 
National 
Statistics, 2021) 
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Study  Local or 
National  

Linked /aiming to link Summary References 

demonstrating the impact of the ONS LS research, however, there was little 
evidence of impact in early years policy.  

Scottish  
Longitudinal 
Study (SLS) 

National  Census data from 1991 
onwards; vital events 
data (births, deaths, 
marriages); NHS Central 
Register data 
(Information services 
division Scotland); and 
education data 

SLS a replica of the ONS LS and comprises of 274,000 individuals, selected 
based on 20 random birth dates. Data have subsequently been linked to vital 
events, school data, weather data, pollution data, and census data from 1991, 
2001 and 2011. SLS has undertaken multiple projects relating to child and early 
life health ranging from fertility to chronic childhood illness and education. The 
linked data are maintained as a single databank which is accessible on a project-
by-project basis 

(Scottish 
Longitudinal 
Study 
Development & 
Support Unit, 
2021; Wellcome 
trust, 2015)  

Northern Ireland 
Longitudinal 
Study (NILS) 

National Census data, Land and 
property services data, 
GP prescribing, vital 
events, education  

Its sample of 500,000 represents approximately 28% of the population of Northern 
Ireland. The focus of this study is on health-related research including research on 
migration, fertility, and inequalities.  

(Northern Ireland 
Longitudinal 
Study Research 
Support Unit, 
2021) 

Millennium Cohort 
study (MCS) 

National Cohort study data, NHS 
birth and maternity 
records, emergency 
department datasets, 
hospital inpatient 
datasets, GP data, 
cancer register and 
death register 
 

MCS, also known as ‘Child of the New Century’ to the cohort members, follows the 
lives of around 19,000 young people who were born between 2000 and 2002 
across the UK. The Centre for Longitudinal Studies at University College London 
conducts the study. MCS sought written parental consent to link routine data, 
including health and education, to survey responses for cohort participants when 
they were aged seven up to their 14th birthday, in which 90.7% of parents 
consented. At the age of 17, cohort members were asked for their own consent. 
Initially, when cohort members were approximately nine months old, parental 
consent was gained to link MCS data to NHS birth records and maternity episode 
hospital records. Linkage applications were approved for Wales and Scotland but 
declined for England after two years due to concerns over the wording of consent 
forms. The resulting linked datasets have been used to examine issues such as 
childhood obesity, asthma, and patterns in health service utilisation.  

(Centre For 
Longitudinal 
Studies, 2020; 
Tingay, 2019) 

Generation 
Scotland  

National GP records, 
questionnaire data, 
genetic samples. 
 

Generation Scotland is a research study that explores the health and wellbeing of 
volunteers and their families by inviting participants to complete questions and 
provide genetic samples, where these are then combined with NHS health records 
to provide a rich evidence base for understanding health in Scotland. One of the 
datasets Generation Scotland has available is the Scottish Family Health Study 
which is a family-based cohort investigating the genetics behind common complex 

(The University of 
Edinburgh, 2021) 
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Study  Local or 
National  

Linked /aiming to link Summary References 

diseases and responses to treatments. The study recruited between 2006 and 
2011 and has over 24,000 participants who have consented to record linkage and 
recontact. 

Maternity and 
Child Health 
Network 
(MatCHNet) 

National  Linked maternal and 
child data for England, 
Northern Ireland, 
Scotland, and Wales.  
The potential for cross-
sectoral linkage to 
prescriptions, primary 
care, census, 
hospitalisations, 
benefits, education, and 
housing. 

MatCHNet is developing a multidisciplinary community of public health 
researchers, methodologists, policymakers, and service providers to prioritise 
upstream policy interventions that can be evaluated using linked administrative 
data. The network identifies three key life periods where policy intervention can 
impact maternal and child health, resulting in improvements to noncommunicable 
diseases: pregnancy, infancy (birth to one year), and early childhood (one to six 
years). MatCHNet identify the challenges in identifying policy priorities that best 
address the problems in all four nations and aim to ascertain what administrative 
longitudinal data can be linked across the four UK countries.  

(MatCHNet, 
2021) 
 

Avon Longitudinal 
Study of Parents 
And Children 
ALSPAC 

Local  Health records, 
Education records, 
economics, 
employment, and social 
support (benefits) 
records, criminal 
convictions and 
cautions, neighbourhood 
data, vital life events 
data, ONS mortality 
data, and cancer 
registrations.  
 

ALSPAC, also referred to as ‘children of the nineties’, launched in 1991. Pregnant 
women who resided in the City of Bristol in the Southwest of England and were 
expected to deliver their baby between 1st April 1991 to 31st December 1992, 
were recruited into the study. Subsequently, additional recruitment took place 
when the children reached seven years old, to capture those that had failed to join 
the study originally. This resulted in a sample size of around 15,000. The Project 
to Enhance ALSPAC through Record Linkage was established to enrich the 
ALSPAC cohort data through linking routine sources of health and social data. The 
ALSPAC cohort has contributed to the debate on the consumption of fish during 
pregnancy and has influenced both UK and United States guidance by showing 
that the benefits of fish consumption outweigh the potential harm. ALSPAC also 
negotiate access to bespoke linkages. ALSPAC have produced over 2000 
publications, many of which have exploited data linkage.   

(Audrey et al., 
2016) 

Early Life Cross 
Linkage in 
Research 
(eLIXIR)  

Local  Incorporates clinical 
data from maternity, 
neonatal, mental health 
records, GP, and 
biological samples. The 
ambition is to 
supplement this with 

The eLIXIR partnership, developed in 2018, created a repository of real-time, 
pseudonymised data from electronic health records of two acute and one Mental 
Health Care NHS Provider in South London. The partnership is funded by the 
MRC and is a multidisciplinary academic collaboration which aims to provide 
information on a large number of mothers and babies in a single source, which is 
naturally accumulating. Data from maternity, neonatal and maternal and child 
health mental health records are linked together to support research into the early 

(Carson, et al., 
2020)  
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Study  Local or 
National  

Linked /aiming to link Summary References 

other local and national 
sources such as NPD 
and pollution data. 

life origins of physical and mental health. Samples collected from women 
attending antenatal care will provide a biobank, which can provide information on 
both common and rare complications during pregnancy, neonatal life, and the 
longer-term health consequences for both the mother and the baby. This 
partnership has been facilitated by the King’s Health Partners. eLIXIR has plans to 
expand their data linkage model to other geographical settings in the UK with the 
intention of developing a national data network.  

Think Family 
Database (TFD) 
by Bristol insights 
group  

  TFD, set up by Bristol city council, links data from 30 different public sector 
organisations to create a rich dataset covering 54,000 families across the city of 
Bristol. It was created in response to the national Troubled Families programme, 
aiming to improve outcomes for families by better targeting services. It enables the 
identification of vulnerable children and families so that resources can be allocated 
more effectively.  

(Ministry of 
Housing, 
Communities and 
Local 
Government, 
2021) 

Understanding 
Society, The UK 
household 
longitudinal study  

National Education, health data, 
economic data 
(Department for Work 
and Pensions, HMRC), 
geographical data other 
government 
departments, and 
regulatory bodies. 

The study started in 2009, building on the British Household Panel Survey. It 
covers all regions and nations of the UK and collects information annually through 
a representative sample of 40,000 households of the UK population. Information is 
collected directly from everyone over the age of 10 years. As part of the survey, 
parents and carers answer questions about the young children in their care, which 
cover a range of parenting and child development areas, including pregnancy. By 
2020, 27 years of data were available for a significant subgroup part of the British 
Household Panel Survey. The data have been linked, with consent, to 
geographical and administrative data, to build up a richer picture of households. 
Information from the study has been used by researchers to investigate how 
changes in economic, social health events effect individuals and communities and 
evidence has been used extensively by government departments, devolved 
administrations, agencies, charities, and think tanks.  

(CLOSER, 
2018d; 
ESRC,2018). 
 

Next steps, 
previously known 
as the 
Longitudinal 
Study of Young 
People in 
England 

National Cohort data, NPD, 
education, economic 
data, criminal 
databases, health data.  

The study began in 2004 and follows the lives of 16,000 people born between 1 
September 1989 and 31 August 1990. The study has collected a range of 
information on education, employment, emotional and physical health, and 
wellbeing. They have gained consent, from cohort members over 25 years, to link 
data to a wide range of sources.  

(ESRC,2018). 
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Study  Local or 
National  

Linked /aiming to link Summary References 

National Neonatal 
Research 
Database (NNRD) 

National  The NNRD collects population data for England for infants born alive between 25 
and 31 weeks of gestation as well as 70% of those born at 23 weeks and 90% at 
24 weeks. It supports new-born health services.  
 
The Neonatal Data Analysis Unit was established in 2007 at Chelsea and 
Westminster Hospital campus of Imperial College London with the aim of 
improving the quality of electronic clinical data and promote the use of this data to 
support neonatal services. All Neonatal Units in England, Wales and Scotland 
currently contribute data and form the UK Neonatal Collaborative. NNRD data 
originate from information entered by clinicians (usually trainees) and nursing staff 
onto the Bager.net platform at the point of care. The database offers the 
opportunity for collaboration and has been linked with HES to create birth cohorts.  

(Battersby, 2018) 

ADR Birth Cohort 
Data Linkage 
Study  

National 93% of birth registration 
and notification data 
from 2005 to 2014 
with HES, delivery 
records.  
 

This study is led by Alison Macfarlane at City, University of London. The findings 
from this study have suggested that births in England and Wales follow a pattern, 
where the number of births is lower at weekends and on public holidays. These 
findings have been used to help plan staffing for maternity services to ensure a 
safe 24hr NHS service. This linked birth cohort is being used for other research 
such as The Tracking the Impact of Gestational Age on Health, Educational and 
Economics outcomes: A Longitudinal Record Linkage Study (TIGAR).  

(ADR UK, 2021a) 
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National  

Linked /aiming to link Summary References 

Liverpool Families 
Programme 

Local  Local authority, the 
Police National 
Computer and Prisons 
Database, NPD and 
Individualised Learner 
Record, The Work and 
Pensions Longitudinal 
Study, HES, Mental 
Health Minimum 
Dataset, Improving 
Access to Psychological 
Therapies and Maternity 
and Children’s Data Set, 
National Drug Treatment 
Monitoring System, 
Crime Mapping 
Database. 

Integrates 35 streams of data from children’s social services, schools, the criminal 
justice system, health, and benefits data to identify those who are most vulnerable 
and could benefit from early intervention. The process of data linkage involved 
local authorities signing up to share personal information about families that were 
eligible for the Liverpool Families Programme, this data was then sent to the ONS, 
an appointed third-party processor, who matched the data against national 
administrative datasets held by government departments and bodies.   

(Liverpool City 
Council, 2021a; 
Liverpool City 
Council, 2021b; 
Ministry of 
Housing, 
Communities and 
Local 
Government, 
2021) 
 

Wirral Child 
Health and 
Development 
Study (WCHADS) 

Local Questionnaires, 
observational measures, 
health visitor routine 
data and teacher 
reports. 

Funded by the MRC, WCHADS was established in 2007 with the aim of identifying 
why some children develop behavioural problems from an early age. The data 
collected can be used to examine the earliest origins of child and maternal 
outcomes. First time pregnant women, aged 18 years and above, were recruited at 
their 20-week scan appointment by the sole provider of antenatal care in Wirral, 
Merseyside, between March 2007 and December 2008. WCHADS links their 
longitudinal data with health visitor routine data and teacher reports. 

(UKRI, 2021; 
CLOSER, 2018c; 
University of 
Liverpool, 2021) 

Education and 
Child Health 
Insights from 
Linked Data 
(ECHILD) 
database 

National NPD and HES 
 

The ECHILD Database will bring together information about health, education, and 
social care for all children in England to better understand how education affects 
children’s health and the reverse relationship, to provide support to children where 
needed. 

(ADR UK, 2021b) 

Abbreviations: Hospital Episode Statistics, HES; General Practitioner, GP; Office for National Statistics, ONS; National Health Service, NHS; Medical Research 
Council, MRC; National Pupil Database, NPD; His Majesty's Revenue and Customs, HMRC; United Kingdom Research and Innovation, UKRI 
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Table 2 A summary of UK data linkage services  

Service  Linked data Summary  References  

Clinical Practice 
Research 
Datalink (CPRD) - 
National 

HES admitted patient care, 
HES outpatient, HES accident 
and emergency, HES 
diagnostic imaging dataset, 
ONS death registration, 
National Cancer Registration, 
and Analysis Service data from 
Public Health England 
including:  
Cancer registration data, 
cancer patient experience 
survey data, systemic anti-
cancer treatment data, national 
radiotherapy dataset, mental 
health dataset and measures 
of relative deprivation.  

CPRD is a UK government research service that provides anonymised linked national 
electronic health records to support large scale public health research, whilst protecting 
patient confidentiality. It encompasses 60 million patient records. It is supported by the 
MHRA and the NIHR.  CPRD operates an opt-out system where GPs’ can choose 
whether to contribute de-identified patient data to CPRD for patients who have 
consented to their patient record being shared with CPRD or NHS Digital.  
 

(CPRD, 2021; 
Harron, et al., 2012; 
Padmanabhan, 
2019)  
 
 

Secure 
Anonymised 
Information 
Linkage (SAIL) 
databank  

Routinely collected national 
health data and social care 
datasets including hospital, 
clinics, and GPs in Wales. Data 
sources also include non-
health data such as social 
services, housing, transport, 
and education.   

SAIL Databank, established in 2006, is funded by the Welsh Government’s National 
Institute of Social Care and Health Research. SAIL has been able to successfully link 
over two billion records from various health and social care service providers.  
 
 

 (Lyons et al., 2009) 

Clinical Data 
Linkage Service 
(CDLS) 
 

HES, neonatal data, national 
cancer registry, Lambeth 
DataNet, NPD, ONS Mortality, 
ZTAS Clozapine Monitoring 
Service, ONS Census 2011, 
The eLIXIR Project. 

The CDLS enables information from the Clinical Record Interactive Search (CRIS) to 
be linked with other clinical sources within a secure ‘safe haven’. 

(NIHR Applied 
Research 
Collaboration South 
London, 2021) 

https://www.maudsleybrc.nihr.ac.uk/facilities/clinical-record-interactive-search-cris/cris-data-linkages/
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Qresearch  Linked HES and National 
Death Register data supplied 
by NHS Digital; Linked Cancer 
Registry data and Public 
Health England Second 
Generation Surveillance 
System Covid-19 data; Linked 
Intensive Care National Audit & 
Research Centre Case Mix 
Programme data; Cancer 
Registry Data 
 

Qresearch is a large, consolidated database made up of anonymised health records for 
over 35 million patients. Linked data are only available on the servers at the University 
of Oxford. 
 

(Qresearch, 2021) 
 

The Cohort and 
Longitudinal 
Studies 
Enhancement 
Resources 
(CLOSER) 
consortium. 

 Established in 2012, the CLOSER consortium brings together world-leading 
longitudinal studies to maximise their use and value to population research. They 
facilitate linkage of government data with survey data collected by longitudinal studies 
and have developed a series of work packages to promote good data linkage practices 
and improved access to linked data. There are 19 longitudinal studies which form the 
CLOSER partnership and those which related to early life health are included in Table 
1. Additionally, the UK Data Service and the British Library are included in the 
Consortium. CLOSER works closely with their partners to document how successful 
linkages can be achieved.  

(O’Neill, 2019) 

ScottisH 
Informatics 
Programme 
(SHIP) 

 SHIP is a publicly funded system that links data and makes it available for research 
whilst preserving privacy. SHIP has been able to integrate electronic patient records 
and non-medical routinely collected data, with the aim of providing a platform for 
Scottish record linkage. It was able to link data from Scottish morbidity records, Stillbirth 
and Infant Death Survey and Birth Certificate Database of live births in Scotland to 
investigate the effect of time and day of birth on the risk of neonatal death at term. They 
found that delivering an infant outside the normal working week was associated with an 
increased risk of neonatal death at term.  

(SILC, 2021; 
Scottish Informatics 
Programme, 2011).  

Administrative 
Data Research 
Centre (ADRC) 
operating in 
Scotland, 
England, Wales 

 ADRC is a partnership between universities, the Economics and Social Research 
Council, national statistical authorities, government departments and researchers, 
working across a range of sectors such as health, housing, and education.  ADRC has 
been pioneering research exploring the links between education and developmental 
outcomes and exploring the variation in child development based on socioeconomic 
status, birth weight and gestational age. 

(Data Linkage 
Scotland, 2016)  
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and Northern 
Ireland.  

eData Research 
and Innovation 
Service (eDRIS) 

 eDRIS is a national safe haven supporting researchers by advising on which datasets 
are available, the processes to gain access and the strengths and weaknesses of the 
data. 

(NIHR Applied 
Research 
Collaboration South 
London, 2021) 

Administrative 
Data Research 
(ADR) UK  

Government data to public 
service data. 

ADR is a partnership made up of ADR England, ADR Scotland, ARD Wales, ADR 
Northern Ireland, and ONS statistics. They ensure that data provided by UK 
government bodies is safely and securely accessed by approved researchers. There 
are several data linkage projects being undertaken across the partnership within the 
theme of children and young people. Notably, ADR is funding the generation of the 
ECHILD database. 

(ADR UK, 2021c) 

Centre for 
Longitudinal 
Study Information 
and User Support 
(CeLSIUS)  

 CeLSIUS funded by the is funded by the Economics and Social Research Council and 
provides support for users of the ONS LS. The CeLSIUS database is also where the 
research and output from the ONS LS can be found.  

(University College 
London, 2021) 

The Census & 
Administrative 
data LongitudinaL 
Studies Hub 
(CALLS-HUB) 

 CALLS-HUB was commissioned by the Economics and Social Research Council to 
support, promote and harmonise the work of the three Longitudinal Study Research 
Support Units ONS LS, SLS and NILS.  

(CALLS-HUB, 
2021a) 
 

Abbreviations: Hospital Episode Statistics, HES; General Practitioner, GP; Office for National Statistics, ONS; National Health Service, NHS; Medical Research 
Council, MRC; National Pupil Database, NPD; Medicines and Healthcare products Regulatory Agency, MHRA; National Institute for Health and Care Research, 
NIHR 



 
 

Thus, the use of linked routine data for health research in the UK has increased over the 

last decade. Coupled with growing interest and investment by policymakers in data 

linkage, this creates the opportunity for better informed decisions around early years 

health services planning (Padmanabhan, et al., 2019). Throughout a child’s journey, from 

pregnancy to age five, they will likely engage with multiple services, so linking these data 

can create a clearer picture of that families’ experiences and needs, to improve support 

provided by local services.  

1.4 Health care decision-making in the UK 

 

This section describes the key aspects of health care decision-making in the UK that are 

relevant to the research conducted in this thesis. This thesis focuses on decision-making 

made within policy and practice, that informs the provision of early life health services 

rather than the decision-making of individuals (i.e., members of the public’s decision-

making). As such, I will describe organisations that have the potential to benefit from the 

increased use of linked routine data.  

 

1.4.1 Local Authorities  

In 2012, the Health and Social Care Act introduced a major reform affecting the way 

public health is organised, commissioned, and delivered (Riches et al., 2015). It involved 

key responsibilities regarding the protection and improvement of public health being 

transferred from the NHS to local authorities. It also created the new executive agency, 

Public Health England (now replaced by UK Health Security Agency and Office for Health 

Improvement Disparities), to deliver services at the national level. 

A local authority is an organisation that is officially responsible for all the public services 

and facilities in a particular geographical area (Collins Dictionary, 2023b). They generally 

take responsibility for housing and transportation services, providing schools within their 

community, and social care services (Health and Safety Executive, 2023). As the health 

of the public is also influenced by wider determinants (such as housing, economic 

development, and transport), decisions made by local authorities can have profound 

impacts on these factors (Department of Health, 2012). Henceforth, I refer to decision-

makers at this level as local decision-makers. 

In October 2022, the NIHR announced a £50 million investment to boost local authorities’ 

capacity and capability to conduct research (NIHR, 2022). They established 10 

pioneering Health Determinants Research Collaborations (HDRCs) with the aim of 

embedding evidence-based decision-making within local authorities. The HDRC model 
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hopes to support a research culture within local authorities, building up experience of 

research as well as skills and expertise of academics. The intention is to build a 

partnership between local authorities and higher education institutions to help address 

the wider determinants of health. One focus is on co-producing research with the public, 

policymakers, and practitioners, to ensure research addresses the most important 

questions to services at the local and national levels (NIHR 2023). HDRCs promote a 

culture where everybody is responsible for research. Hence, HDRCs could benefit the 

use of linked data research by local authority decision-makers, as they can enable those 

decision-makers to develop the skills that allow them to effectively engage with research. 

1.4.2 Integrated Care Systems 

 
When the NHS was first established, the focus was on treating single conditions or 

illnesses. Hence, the NHS comprises of many organisations that operate independently 

from one another. However, our health and care needs have since changed. People are 

living longer and with multiple conditions. The UK government’s National Data Strategy 

launched in 2020, highlights how public services are increasingly interconnected and that 

they need to work together to deliver for their populations (Department for Digital, 

Culture, Media & Sport & Department for Science, Innovation & Technology, 2020). 

Therefore, NHS organisations and local public services have been seeking to partner 

with each other, to better meet the needs of the population.  

 

At the local level, GPs have joined together to form Primary Care Networks, where they 

work in collaboration across areas called ‘neighbourhoods’. This has allowed them to 

provide a broader range of services than what they could provide as a single general 

practice. Health care organisations have also been working together across larger areas 

known as places, which often cover the same area as a local authority (The King’s Fund, 

2022a).  

 

In February 2021, the Department for Health and Social Care published the White Paper 

‘Integration and innovation: working together to improve health and social care for all’, 

which exemplified this move towards a model of collaboration, partnership, and 

integration in the health care system. It put in place a legal framework to enable services 

to work closely together with the aim of ensuring the health care system can better meet 

our changing needs (The King’s Fund, 2022a; Department of Health and Social Care, 

2021a).  

 

Consequently, Integrated Care Systems (ICSs) were established in England in July 2022 

(The King’s Fund, 2022a). These ICSs are geographically based partnerships that bring 
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together organisations that provide and commission health care services. ICSs are made 

up of two parts: Integrated Care Boards (ICBs) and Integrated Health and Care 

Partnerships. ICBs are statutory organisations that decide how the NHS budget for their 

area is spent. Integrated Health and Care Partnerships bring the NHS together with other 

key partners, like local authorities, to develop a strategy to enable the ICS to improve 

health and wellbeing in its area. 

 

ICSs are mainly funded by NHS England, which is the national body for the NHS in 

England and sets the operational priorities for the health system. The Department for 

Health and Social Care sets out what the NHS is expected to deliver as a result of the 

money it receives from the government. Figure 2 summarises the structure of an ICS, 

adapted from The King’s Fund (2022b).  

 

Figure 2 Summary of the ICS structure*  

 
*Figure adapted from ‘Integrated care systems: how will they work under the Health and Care 

Act?’ by The King’s Fund (2022b) used under a CC BY-NC 4.0 licence. 

 

An example of an ICS is the West Yorkshire Health and Care Partnership (WYHCP). This 

ICS supports 2.4 million people and 22% of those people are living in areas ranked in 

the most deprived 10% in England.  In November 2022, the WYHCP had 291 GP 

practices, 547 community pharmacies, 277 dentists. 431 at home service providers and 

52 Primary Care Networks (West Yorkshire Health and Care Partnership, 2023). They 

work in partnership with NHS organisations, local authorities, charities, and the 

community voluntary and social enterprise sector to improve the health and wellbeing of 

https://www.kingsfund.org.uk/audio-video/integrated-care-systems-health-and-care-act
https://www.kingsfund.org.uk/audio-video/integrated-care-systems-health-and-care-act
https://creativecommons.org/licenses/by-nc/4.0/
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people living in their five local places: Bradford District and Craven, Calderdale, Kirklees, 

Leeds, and Wakefield. The WYHCP emphasise the importance of communicating with 

their partners, stakeholders, and members of the public to plan and design their services 

to ensure it meets the needs of the community. Their agreed priority areas include 

improving outcomes for maternity, children, and families (West Yorkshire Health and 

Care Partnership, 2023).  

As many of the decisions impacting public health, including those that impact the early 

years of life, are made at the local level, this thesis considers how linked routine data can 

be used to inform these decisions.  

1.4.3 Data driven decision-making  

 

The UK government has stated a commitment to using data to improve the health and 

care of the population, in a safe, trusted, and transparent way. These intentions were 

documented in the ‘Data saves lives: reshaping health and social care with data’ policy 

paper (Department of Health and Social Care, 2022). They describe the goal of having a 

health and care system that is underpinned by high quality, readily available data. As 

part of this strategy, they aim to build analytical and data science capability, and 

collaborate with wider partners to support local decision-makers to use data.  

 

The concept of a ‘learning health system’ describes how data from the health system can 

be used to generate new knowledge, which can then inform how health and care services 

are delivered. It is the idea that the health system learns from every patient interaction, 

to continually improve services and better understand the health and care needs of their 

population. As such, routine data collected by the NHS is an important aspect of a 

learning health system.  

 

A learning health system involves: 1) collecting, (2) assembling and (3) analysing the 

data, (4) interpreting the results, (5) representing, (6) managing and (7) applying the 

knowledge, and then (8) changing practice as a result of this. It is depicted as a cycle, 

shown in Figure 3, which is adapted from Flynn et al., (2018). Hence, linking routine data 

at a local level can enable local learning health systems.  
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Figure 3 Learning Health System Cycle* 

 

*Figure adapted from 'The learning health cycle of the learning health system with 3 information 

flows and 8 steps' by Flynn, et al., (2018) used under a CC BY-NC 4.0 licence. 

 

Different types of evidence may be needed for health care decision-making. For 

example, ‘evidence of need’ might be required, which provides a picture of the issues 

faced in a community. This ensures that the most appropriate services are implemented 

and match the needs of that local population. Therefore, data collected by health, 

education, or social services could be useful. Once an issue has been identified, 

evidence of ‘what works’ might be needed to address the issue effectively. Finally, 

‘evidence of impact’ can help decision-makers understand whether the programme has 

made a difference to the intended beneficiaries. It may help justify difficult decisions 

about which services should be funded as well as identify practical issues with the service 

delivery so that changes can be made, and stronger outcomes achieved (The National 

Lottery Community Fund, 2022).  

 

Often, it is important for decision-makers to consider evidence that is related to their local 

context. An intervention with a strong body of evidence in Australia, may not have the 

same impact on service uses in the UK. Hence, a combination of types and sources of 

evidence is often necessary to build a more complete picture of an issue. It often involves 

finding the point where research, stakeholder opinion, practitioner experience, and local 

context align (The National Lottery Community Fund, 2022).  

 

https://doi.org/10.1002/lrh2.10054
https://doi.org/10.1002/lrh2.10054
https://creativecommons.org/licenses/by-nc/4.0/
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The United States Department of Health and Human Services produced a guide to data-

driven decision-making, where the process is comprised of four stages, illustrated in 

Figure 4 (James Bell Associates, 2018). 

 

Figure 4 Stages of the data-driven decision-making process* 

 

*Figure adapted from  Stages of the Data-Driven Decision-Making Process by James Bell 

Associates (2018).  

 

The idea of using data to drive local decision-making underpins the theoretical model 

presented in Chapter 3, which informs the research conducted as part of this thesis. The 

model set out in Chapter 3 focuses on how a specific linked data research cohort can be 

used to inform local decision-making around early life health. 

   

1.5  Research utilisation  

Increasingly, governments are investing in research to help create an evidence base for 

better decision-making, including those discussed in section 1.3.1. The term ‘Evidence 

Based Policymaking’ (EBP) has been used to describe the need for policy decisions to 

be informed from “rigorous and accurate use of scientific evidence” (Parkhurst, 2017 

pg.20). The term ‘data-informed decision-making’ is also used and refers to the use of 

available evidence, from a range of sources, to inform policymaking (The National Lottery 

Community Fund, 2022). In 2013, a network of ‘What Works Centres’ were launched to 

support the use of evidence in UK policymaking, where each centre supported the 

dissemination of research on a range of topics. These included education, health, social 

care, and early intervention (The National Lottery Community Fund, 2022).  

Despite the movement for policy to be informed by scientific research, a gap remains 

between scientific research findings and policy and practice. EBP is often used 

Formulating key 
questions

Collecting and 
analysing relevant data

Communicating results 
to relevant decision-

makers

Refining processes, 
organisations, or 

systems, by making use 
of these data

https://www.jbassoc.com/wp-content/uploads/2018/05/Guide-to-Data-Driven-Decision-Making.pdf
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interchangeably with related terms such as ‘knowledge translation’, ‘knowledge action’, 

‘knowledge exchange’, ‘knowledge mobilisation’ and ‘research translation’. Each of 

these terms acknowledges the gap between research and policy and the importance of 

closing this gap to allow for better informed decision-making.  

In health care, this gap between research and policy can contribute to health inequalities 

and can lead to under-use of effective treatments and over-use of unhelpful treatments 

(Ward et al., 2009). As this is negatively and unequally impacting health, this has led to 

increased emphasis on transferring knowledge into action.  

In this section of the chapter, I will utilise the work of Katherine Smith, Katherine Oliver, 

Annette Boez, and Paul Cairney, to set out the key theories around research utilisation 

by policymakers.  

 

1.5.1 Research-policy gap  

 

Extensive literature discusses the gap between research and policy whereby there is a 

disparity between those producing the evidence and those involved in constructing 

policies (Smith, 2013). This is in response to the assumption that research evidence is 

being routinely ignored by decision-makers (Ham et al., 1995; Black and Donald, 2001; 

Smith 2013). The field of EBP offers some practical insights into the factors influencing 

research use and the strategies to improve the use of research by policymakers (Innvaer 

et al., 2002; Orton et al., 2011; Oliver et al., 2014). 

 

Oliver et al., (2014) conducted a systematic review investigating the barriers and 

facilitators of evidence use by decision-makers, expanding and updating a previous 

systematic review (Innvaer et al., 2002). The majority of the papers identified in this 

review related to health research use. A summary of the barriers and facilitators affecting 

the use of research by policymakers can be found in Table 3.  
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Table 3 A summary of barriers and facilitators affecting the use of research by 
policymakers*  

Barriers  Facilitators  Both a barrier and a 
facilitator  

Timing and opportunity to use 
the evidence 

Contact, collaboration and 
relationships between 
policymakers and research staff 

Availability and access to 
research 

Policy maker research skills Relationship with policy makers  Clarity, relevance, and 
reliability of research 
findings 

Policy maker beliefs of the 
utility of evidence 

Relationship with researchers  

Organisational resource 
constraints, such as costs  

Researcher understanding of 
the policy process and the 
context surrounding policy 
priorities 

 

Lack of managerial support 
and staff turnover 

  

Poor long-term policy planning 
 

  

*Table adapted from Oliver et al., (2014) 

 

The most frequently reported barriers to research utilisation included poor access to high 

quality, timely, and relevant research. In terms of facilitators, collaboration between 

researchers and decision-makers, improved relationships, and skills-building were 

frequently reported. Oliver et al., (2014) found few studies that provided empirical data 

regarding policy processes, making it challenging to describe the role of evidence and 

other factors influencing policy. They also identified researcher’ understanding of the 

policy process and the context surrounding policy priorities as key for research 

translation into policy, and that research evidence is just one source of information for 

policymakers. Thus, by understanding the perspectives of the decision-makers towards 

the policy process and the use of evidence, researchers can better understand how to 

influence policy.  Finally, Oliver, et al., (2014) explained how the expansion in 

policymakers within the UK healthcare setting has broadened the range of potential 

‘evidence-users’, making it timely to investigate issues surrounding research evidence 

uptake. Since this review was published, the move towards an ICS model has further 

increased the number of potential evidence users. These findings motivated the aims 

and objectives of the research detailed in this thesis. 

Smith (2013) presents the recommendations based on five literature reviews 

(Contandriopoulos et al. 2010; Innvær et al. 2002; Mitton et al. 2007; Nutley, et al. 2007; 

Walter, et al. 2005) regarding how to increase the use of research in policy and practice. 

All five reviews recommended ensuring the research was accessible, such as providing 

clear and concise summaries personalised to the research user. It was also 

recommended that ongoing and collaborative relationships are developed between 

researchers and policymakers, as this can build trust and allow for discussions around 
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the importance of a particular policy issue or how potential solutions can be assessed. 

This aligns with the findings of Oliver, et al. (2014). Authors of the five reviews also 

suggested that improving structural communication channels would improve evidence 

use, for example, by investing in knowledge-transfer training or in ‘knowledge brokers’. 

Knowledge brokers facilitate knowledge translations by providing this link between 

researchers and research users (Smith, 2013). Ensuring there are sufficiently high 

incentives for researchers and research users to engage in knowledge exchange was 

also suggested. An example of this includes reducing the ‘costs’ associated with 

engaging in knowledge-transfer activities.  

1.5.2 Theories of knowledge transfer 

 

During the 1960s and 1970s, before the term EBP was adopted, policymakers made 

efforts to improve research use. These efforts stimulated the generation of theories, in 

the 1970s and early 1980s, regarding the relationship between research and policy 

(Smith, 2013). A variety of theories or ‘models’ are summarised in Table 4. 

 

Table 4 A summary of the models regarding the relationship between knowledge and 
policy* 

 Model  Explanation  Key authors  

1 A knowledge-driven 
model  

Research findings or knowledge provides 
the necessary pressure for policy to develop 
in line with this knowledge. 

(Davies, 
Nutley, and 
Smith, 2000; 
Weiss, 1979) 

2 A problem-solving model A policy problem is first recognised, which 
stimulates research that aims to provide the 
evidence base for policy solutions. 

(Davies, 
Nutley, and 
Smith, 2000; 
Weiss, 1979) 

3 A political model Research is used in a pre-specified manner 
to support policies that have already been 
considered for implementation due to 
political reasons. This highlights the 
dominance of political values within the 
policy process. Thus, research will only play 
a role if it is consistent with the dominant 
ideologies.  

(Weiss, 1979) 

4 A tactical model Policymakers encourage or fund research to 
delay the decision-making process when 
facing awkward decisions or to distract 
attention.  E.g., the UK government 
commissioned a review of health inequalities 
in 2010, when it was clear they were not on 
track to meet their inequalities target 
(Marmot et al., 2010).  

(Weiss, 1979) 

5 A two-community model Portrays policymakers and academics as 
contrasting communities with different and 
often conflicting values, reward systems and 
languages. Thus, making it difficult for 
academic research to inform policy in a 
meaningful manner.  

Caplan (1979) 
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 Model  Explanation  Key authors  

6 An interactive model Research is just one factor of many that can 
influence policy. Other important factors 
include political ideology, external pressures 
and the personal experiences of the 
policymakers involved.  It is similar to the 
‘garbage can’ model by Cohen et al., (1972) 
which suggests an interactive process 
whereby a range of actors and interests feed 
into it and outcomes are challenging to 
predict. This built-in complexity means that 
chance can play a significant role.  

Donnison 
(1972) 

Weiss (1979) 

7 An enlightenment model Research influences policy indirectly and in 
a diffuse manner by gradually changing the 
way policy actors think about policy issues 
over long periods of time. It can lead to a 
change in the way policy problems are 
framed and conceptualised, rather than 
addressing specific problems. This model 
suggests that it is the ideas associated with 
a body of research that influences policy 
rather than individual research studies. This 
model remains popular despite being 
developed in the 1970s. However, it offers 
little guidance for those seeking to improve 
the relationship between research and 
policy. It is also considered to be time-
consuming as it requires changing the 
perception of research.  

Weiss (1977, 1979, 1982) argues that there 
is little potential for research to directly 
impact on policy outcomes.  

Weiss (1977, 
1979, 1982) 

*Table summarises the models presented by Smith (2013). 

 

Models 1 and 2 describe a direct, linear connection where policy-relevant research 

findings drive change (knowledge-driven model) or provide direct solutions to problems 

already identified by policymakers (problem-solving model). For many public health 

researchers, tobacco-control policies in the UK represent the positive influence of public 

health research on policy and is an example of the knowledge-driven model. As such, 

the knowledge derived from scientific research helped identify a problem, the problem 

being tobacco causes harm to health, which subsequently informed key policy response. 

It could also be understood through the problem-solving model, where researchers focus 

their attention on assessing policy interventions that are most likely to be effective in 

addressing this tobacco related harm (Smith, 2013). The linear relationship between 

research evidence and policy is implied throughout the field of EBP and has become 

increasingly embedded in UK policy and higher education. If this linear model is 

accepted, then the value of research is based on its impact on policy (Black, 2001). 

However, these models have been criticised as they fail to capture the complexities of 

the relationship (Smith, 2013; Black 2001). 
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The five remaining models provide alternative conceptualisations, which are united by 

the view that policymakers rarely utilise research in this direct and linear way. The 

political model of the relationship between research and policy has been shown to be 

apparent in the UK, where research that challenges political values has been ignored, 

notably in the case of illegal drugs. The scientist David Nutt was sacked from the Advisory 

Council on the Misuse of Drugs for a publication in The Guardian newspaper challenging 

the government’s decision to reclassify cannabis into a more harmful category (Smith, 

2013). However, critics have argued that the political model is still simplistic for many 

policy issues (Davies et al., 2000).  

 

Whilst the ‘two-communities model’ is not always directly referenced, existing 

assessments of the use of research in health policy and practice highlight the perceived 

‘gaps’ between researchers and decision-makers. For example, Walt (1994) and 

Saunders (2005) argue that lack of understanding and interactions between 

policymakers and researchers is a key barrier to research utilisation. Lomas (2000) and 

Lavis (2006) highlight the importance of achieving a shared understanding between the 

researchers and policymakers for research utilisation. These authors tend to assume that 

research utilisation would be improved if policymakers could better access and 

understand the research, which can be achieved by improving mechanisms of 

communication and levels of trust between the two communities. However, the problem 

with this, is that policymakers and researchers often have fundamentally different 

ideologies, which can result in disagreements about what the research findings imply for 

policy. This was demonstrated by Bartley (1988,1992) who investigated how public 

health messages were constructed and translated into policy. Bartley (1988,1992) 

highlighted that the disconnect between researchers and policymakers may be the result 

of their contrasting disciplinary training, where those with the same disciplinary training 

find it easier to communicate with each other. The ‘two-communities model’ has also 

been criticised for excluding other important actors who are influential in the knowledge 

transfer process such as journalists (Lindquist, 1990).  

 

The ‘enlightenment model’, proposed by Weiss in the 1970s, views research as one of 

several sources of knowledge. This model was extended during the 1980s and 1990s to 

a more interactive model, which is based on a close dialogue between researchers and 

policymakers. More recent developments of this theory describe the ‘knowledge creep’. 

This implies that research influences policy over time through gradual changes to actors’ 

perceptions and ways of thinking, rather than the results of direct impacts. Accepting this 

model suggests that policymakers need to benefit in some way if they are to use it. 

Hence, researchers need to take the full complexity of the policy situation into account if 

their research is to be utilised. Researchers must also recognise that there are other 
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influences on policy (social, political, ethical, cultural, economic) which must be 

accommodated and that the most likely way to influence policy is through extended 

communication (Black 2001). These considerations are important when exploring how 

linked data research can inform decision-making.  

Boswell and Smith (2017) highlight that whilst there is extensive literature on the 

‘research-policy’ relationship, there are fewer contributions regarding guidance on how 

to achieve research impact. Existing guidance and models are underpinned by linear 

ideas about the relationship between research and policy. Boswell and Smith (2017) 

draw on the wider social science literature to theorise the relationship between research 

and policy, relating this to impact. They propose four different approaches: (1) knowledge 

shapes policy; (2) politics shapes knowledge; (3) co-production; and (4) autonomous 

spheres. These theories are summarised in Box 4, where each theory has implications 

for how we define impact.  
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Box 4 The research-policy relationship theorised by Boswell and Smith (2017) 

 

Theories of ‘institutionalism’ are often used to explain the impact of institutions and 

organisations on policy and research. This suggests that policy processes are shaped 

Knowledge shapes policy 

This approach focuses on the perceived gap between research and policy 

communities, where research can be relevant to policy, but communication problems 

hinder its impact. As such, research may not be presented or disseminated in a way 

that is relevant or accessible to policymakers or they are unable to action the research 

due to resource constraints. Boswell and Smith (2017) suggest that, under this 

approach, the flow of knowledge from research to policy can be improved by taking 

practical steps. Practical recommendations in the literature can be found in section 

1.5.1.  

 

Politics shape knowledge  

A notable critique of the ‘knowledge shapes policy’ model is that policies can also 

shape research and hence the use of research. Hence, the ‘politics shapes 

knowledge model’ implies that research will only be used by policymakers if it 

supports the dominant political ideologies.  

 

Co-production 

Research knowledge is co-produced through ongoing interactions between 

researchers, policymakers, and a range of other actors including politicians, 

journalists, and lobbyists. Hence, in trying to measure impact, it would be challenging 

to identify the subtle and incremental process through which a range of actors 

influenced ideas, but also how the ongoing feedback of these ideas shifted the 

behaviour of these actors that gradually changed political behaviour.  

 

Autonomous spheres 

This radical view suggests there is no overall causality between research and policy, 

where instead the two systems selectively pick up on signals from the other system. 

A version of this account is Caplan’s (1979) ‘two communities’ theory which identifies 

a cultural gap between policymakers and researchers. The challenge is to understand 

how each system selectively picks up these signals. Thus, we need to understand 

how the political system makes sense of its environment and draws selectively 

information being signalled from scientific research. ‘The garbage can’ model 

developed by Cohen et al., (1972) offers a way of theorising how different ideas are 

picked up, depending on the political problem. This approach is cautious in attempting 

to demonstrate impact and instead suggests focusing on how and why a political 

system picks up evidence from social science.  
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by historically constructed institutions, where ideas have become embedded, rather than 

the collective result of individuals. From this perspective, it becomes increasingly difficult 

to change the direction of policy as previous decisions have become embedded in the 

way of thinking. Smith (2013) describes how ‘institutionalised ideas’ around health and 

economics make it more likely that research-based ideas that support these 

‘institutionalised ideas’ will move into policy, and those that challenge these ideas will 

not. Hence, bringing researchers and policymakers together will likely exacerbate the 

effects of policy on research.  

This leads to concerns over academic independence when working closely with 

policymakers. It can dampen efforts to promote radical ideas that do not align with 

government policies. Cairney and Oliver (2018) suggest that policymakers and 

‘influencers’ who regularly engage with each other begin to conform with each other’s 

beliefs which may reduce researchers’ ability to be independent and objective. Thus, 

theories of institutionalism offer an alternative perspective to the two-communities model, 

where it is assumed that collaboration between research and policy is beneficial. 

Based on the theories of knowledge transfer I have presented, the use of research in 

decision-making is unlikely to be a one-way process. Research can both inform and be 

informed by policy. Rein (1980) argues that it is more useful to think of the ‘interplay’ 

between research and policy, highlighting the interactive relationship between them.  

 

1.5.2.1 Learning from political science theories  

Smith (2013) suggests that we can glean some important insights from political science 

around the theories of policy change. A summary of theories from political science that 

can help us understand knowledge translation is presented in Table 5 .  
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Table 5 A summary of theories from political sciences relevant to research translation 

 
 Theory Insights from the theory relevant to research translation 

1 Resistance to 
change theory 

This suggests that if policy is resistant to change, then it will be 
resistant to research that challenges it.  These theories can be divided 
into two groups.  

The first group involves approaches that consider politics and 
ideologies as pivotal factors shaping policymaker decisions, where 
policymakers find it challenging to make changes that oppose the 
political, economic, and social context in which they sit. This implies 
that research may only be referred to when it supports the policy 
response. If we can understand how political ideologies are driving 
policy decisions, it could allow researchers to challenge these 
underlying interests. This theory has been criticised for downplaying 
the agency of individuals and non-dominant groups (Smith, 2013).  

The second group highlights the importance of historical decisions, 
whereby previous decisions often limit future decisions. As part of this 
theory, Immergut (1998) argues that the context in which the decisions 
are taken must be considered to understand why it was taken.  

2 Incremental 
policy change  

It is suggested that policymakers ‘muddle through’ policymaking, 
considering a small range of options they judge to be feasible and 
implementing the option with the greatest consensus. Hence, policy 
change is gradual, and policymakers are capable of learning (Heclo 
1974; Lindblom 1959).  

This group of theories considers ‘policy networks’ which explore how 
knowledge is transferred between actors (including policymakers, 
academics, and other interested parties such as journalists or 
lobbyists) (Marsh and Rhodes 1992; Marsh and Smith 2000). Actors 
involved in the network are linked by a shared culture or interests. 
However, the shared culture between the actors, which hold together 
the network may limit the opportunity for radical new ideas or 
alternative ways of thinking. These networks are presented as 
constantly changing structures, shaped by the actors within them. 
Therefore, research informed ideas can enter the network, although 
change is unlikely to be radical as consensus among the actors is what 
allows these networks to exist (Smith, 2013). 

3 Theory-informed 
policy studies  

The concept of bounded rationality, which describes the limits of our 
cognition capacity, can be helpful in understanding the constraints on 
human decision-making (Cairney and Kwiatkowski, 2017). 
Policymakers lack time and resources to consider all possible 
information, in addition to all the consequences of their actions, when 
making decisions. Hence, they develop heuristics to allow them to 
make good choices (Cairney and Oliver, 2018). Acknowledging these 
cognitive biases and not holding policymakers to an information 
processing standard that no human possesses, can be helpful when 
designing strategies to promote the use of research findings.  

Typically, policymaking is depicted as a cycle where there is a series 
of well-defined stages (agenda setting, policy formulation, 
legitimation, implementation, evaluation and policy maintenance, 
succession, or termination), where researchers know when and how 
to present evidence (Cairney, 2013). However, policy-theories also 
acknowledge the involvement of many actors who influence decision-
making, and that researchers compete with other actors to present 
their evidence.  
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A common theme throughout the political theories presented is the importance of the 

many actors involved in promoting research, as well as the complexity of the 

policymaking process.  The importance of the different actors in shaping decision-making 

is consistent with the ‘interactive model’ of knowledge transfer.  

Many of these theories suggest that significant policy changes are hard to achieve, where 

research findings challenge existing political ideology. This aligns with theories of 

‘institutionalism’ and the ideas of Boswell and Smith (2017) in the ‘politics shapes 

knowledge’ model and the ‘political model’ of knowledge transfer, presented in section 

1.5.2. The implication of this is that researchers are unlikely to conduct research that 

challenges existing policy. Smith (2013) discusses how the stakeholders in policy and 

research spaces believe that funding bodies, including research councils are motivated 

by political and policy agendas. This belief results in researchers framing their funding 

applications accordingly, which minimises the likelihood of researchers applying for 

funding to explore research ideas that are perceived to challenge current policy. This 

also suggests that researchers working with ideas that complement those within the 

existing policy frame, will find it easier to influence policy. If this is the case, this could 

have implications for how linked routine data are used for research.  

The theories around incremental policy change align with the ‘enlightenment model’ 

proposed by Weiss (1977, 1979, 1982), which implies that research can influence policy 

over time by gradually changing actors’ perceptions. Hence, Cairney and Oliver (2018) 

suggest that researchers invest their time in building longer term alliances with 

policymakers, to gain knowledge of the political system. This will allow researchers to 

take advantage of opportunities for policy change and gradually influence the ideology 

of policymakers. However, as discussed in section 1.5.2., building these alliances 

between researchers and decision-makers can reduce a researcher’s ability to conduct 

independent and objective research, as their beliefs begin to conform with those of 

policymakers.  

1.5.2.2 The power of ideas over evidence  

 

Weiss (1982) argues that the ideas associated with a body of research are what 

influences policy rather than individual research studies. As such, the ideas from multiple 

studies indirectly influence policy through articles in the academic literature, the media, 

through advice of lobbyists, and conversations with colleagues (Weiss, 1982). Focusing 

on the use of ideas rather than specific evidence can help overcome some of the 

limitations associated with the existing theoretical frameworks described in section 1.5.2.  
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The notion that ideas impact policy, rather than evidence, is complex because ideas are 

constantly changing and being reconsidered as actors communicate with one another. 

This makes it challenging to trace the influence of ideas on policymaking. In addition, 

actors involved in a policy decision may not be aware of the ideas that have shaped their 

decisions. Smith (2013) suggests that it is more accurate to perceive the interplay 

between research and policy as a continual exchange and translation of ideas rather 

than a process of research utilisation. This idea is supported by Haynes et al., (2011) 

who looked at public health utilisation in Australia and found that politicians tended to 

view researchers as a subgroup of experts and one of several sources of ideas, not 

necessarily evidence. If this idea is accepted, then the findings from linked data research 

can be a potential source of ideas which inform decision-making.  

In addition, Smith (2013) introduces the notion of ‘charismatic ideas’ to explain how 

researchers can achieve radical policy changes. A ‘charismatic idea’ is one that can 

provide a convincing vison of an alternative future that policymakers can support. This 

draws on Max Weber’s notion of ‘charisma’. Weber links charisma to individual ‘leaders’ 

and Spencer (1973) suggests that the central feature of a ‘charismatic leader’ is being 

able to convince others that their vision of the future will occur (Eisenstadt, 1968). If 

actors are persuaded of this vision, then there are more likely to make decisions based 

on this belief. Charismatic ideas emerge when people ‘think outside the box’ of what is 

rationally accepted. Applying this notion to the relationship between public health 

research and policy, it is expected that charismatic ideas will be initially contested as they 

challenge the status quo, but eventually become accepted. An example of this was the 

way in which tobacco-related research was able to influence UK policy between 2000 

and 2011. Tobacco advocates were able to convince policymakers that the tobacco 

industry was not a legitimate policy actor, and that tobacco is ‘uniquely damaging’, 

without challenging the accepted idea that the wider business community are legitimate 

policy actors (Smith, 2013). 

1.5.3 Support for research impact in the UK 

The rise of the New Labour government leading up to the 1997 UK general election 

renewed focus on EBP. This was documented in ‘The Modernising Government White 

Paper’ where the government committed to using research to better understand the 

problems they were trying to address (Cabinet Office, 1999). They stated that all policies 

should be appropriately evaluated so that lessons can be learnt from success and 

failures. However, in using the term EBP, they often referred to the linear relationship 

between research and policy as seen in models 1 and 2 in section 1.5.2. 
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Academia’s interest in research utilisation is backed by the Research Excellence 

Framework (REF), which assesses the performance of UK universities. Since 2014, the 

REF has increased funding for those who are able to demonstrate research impact. In 

REF 2021, funding for impact increased to 25% and it will remain at that level for REF 

2028 (Wilsdon et al., 2023). Research impact is defined as the effect of research beyond 

academia where the benefits apply to one of more areas of “the economy, society, 

culture, public policy or services, health, the environment or quality of life” (UKRI, 2022a).  

UK policymakers and academics continue to support the production of policy-relevant 

research. This could lead researchers to focus on research that is likely to align with 

policymaker’s existing ideas, as this is more likely to achieve research impact, which 

leads to increased funding.  

Moreover, the REF is based largely on the linear model of research utilisation where 

policymakers utilise expertise from research to inform more effective policies. This places 

the emphasis on individual researchers to explain how their research has achieved 

impact. Critics of the REF argue that there should be a shift from individual researchers 

to supporting collective diffusion of larger bodies of research, which is aligned with Weiss’ 

‘enlightenment model’. This could be achieved by supporting researchers from across a 

diverse range of studies on a particular policy topic to work together (Boswell and Smith, 

2017). Nonetheless, challenges remain in tracing impact, as ideas are poorly monitored 

over time.  

The ‘Rethinking Policy Impact Project’ explored how to rethink the UK’s approach to 

policy impact and recommended that frameworks supporting policy impact should be 

guided by six core principles (Boswell et al., 2022):  

1. Collaboration: Researchers should be incentivised to work collaboratively, 

rather than seeking sole credit for the research of their individual team or 

institution.  

2. Bodies of knowledge: Researchers should be encouraged to contribute to, 

and effectively communicate, a wider body of knowledge and insights.  

3. Equality and diversity: There should be support for those with protected 

characteristics and at an early career stage to diversify the research informing 

policy.  

4. Quality of policy engagement: Productive engagement should be rewarded in 

policy impact frameworks.  

5. Public and community engagement: Researchers should be incentivised to 

contribute to informing and enriching the parameters of public debate on 

policies.  
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6. Disruptive research: Innovative, blue skies or disruptive research should not 

be devalued or crowded out by support for policy impact.  

In 2005, the ‘Evidence and Policy, a Journal of Research, Debate and Practice’ was 

launched, which was dedicated to the relationship between research and policy. 

However, the new body of literature did not appear to be building upon the work 

developed in the 1970s and 1980s, instead it focused on New Labour’s 

conceptualisation, which depicted a rational relationship between research and policy 

decisions (Smith, 2013). 

The UK’s research impact agenda can be seen as a genuine attempt to incentivise and 

reward scholars for promoting the use of their research by policymakers and practitioners 

(Smith, 2013). The previous system placed emphasis on peer reviewed publications that 

largely appeal to an academic audience. There is a wealth of practical knowledge from 

researchers who have previously engaged in impact activity. However, the advice 

appears to be based on normative understanding of research and policy leaving new 

researchers to learn the same lessons through trial and error. Oliver and Boez (2019) 

suggest that more work is needed to understand how funders and universities can 

support researchers to do impactful research.  

 

1.5.4 Mechanisms for achieving research impact 

Despite the strong encouragement for researchers to create impact from their research, 

there are few empirical evaluations of the strategies aimed at achieving research impact. 

Oliver and Cairney (2019) explored ‘how to’ advice for influencing policy and practice. 

They found limited empirical evidence on how academics can create impact with their 

research but found there was an abundance of advice based on personal experiences. 

This advice had good intentions but lacked understanding of the policy process. Oliver 

and Cairney (2019) have condensed the existing advice on how academics should 

engage with policy to achieve impact into eight main tips, detailed in Box 5.  
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Box 5 Oliver and Cairney (2019) eight main tips on how academics should engage with 

policy to achieve impact 

  

 

1. Do high quality research 

Researchers are advised to conduct high-quality, timely and policy relevant 

research that is presented in an easy-to-understand format. The need for 

interdisciplinary research to provide new perspectives was apparent and that the 

practical significance of the findings should be explored. 

 

2. Communication of research 

Researchers should communicate the research effectively, provide clear 

summaries of the problems and solutions and disseminate widely so that 

policymakers can follow up if they have questions. Established storytelling 

techniques can be used to communicate scientific ideas and engage the policy 

audience. 

 

3. Understand policy processes and policy context 

Researchers are advised to learn about how policy works to help manage 

expectations about how research is likely to influence policy. It is also 

recommended that researchers take the time to listen and learn about their policy 

colleagues and understand what works best for them. It is important for 

academics to place their research within the policy context and not just within the 

context of academic literature. To do this, it involves learning what, where, when 

and who to influence and maximising ways to engage.  

 

4. Be accessible to policymakers 

Building trust and developing relationships with policymakers is important. 

Building and maintaining meaningful relationships can be time-consuming and 

require a lot of commitment. The literature recommends developing leadership 

and communication skills to effectively develop these relationships. Several 

sources referred to the ideas of two-communities of policy and research which 

each have their own language and values. If researchers can learn to speak the 

policy language it can facilitate this meaningful relationship.  
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These tips reflect some of the facilitators affecting research use by policymakers 

identified by Oliver et al., (2014), including the importance of high quality, accessible 

research. The tips in Box 5 also reflect the more complex interaction between research 

and policy, emphasising the importance the relationships between researchers and 

policymakers. Tip seven, ‘be entrepreneurial’, resonates with Smith’s (2013) ‘charismatic 

idea’ and the need to be convincing. Hence, the tips presented in Box 5 can be 

considered when conducting research using linked routine with the aim of informing or 

contributing to policy.  

 

5. Issue advocate vs honest broker 

Researchers can simply disseminate their research honestly, clearly and in a 

timely manner, acting as an honest broker of the evidence. Actors may then use 

this research in a number of ways and researchers remain neutral in this process. 

Alternatively, researchers can recommend specific policy outcomes or describe 

the implications of the research and the preferred policy actions.  

 

6. Build relationships with policymakers  

Building longer term networks create more opportunities for researchers to inform 

policy agendas, develop credibility and give better insights into policy problems. 

The best way to achieve the goals of getting research into policy is through co-

designing research. These relationship building activities require significant 

investments and skills. It is cautioned that collaboration can often result in conflict. 

Hence, ground rules should be established to define how, when, and why to 

engage, recognising the effort that goes into it.  

 

7. Be entrepreneurial 

Much of the advice portrays a persuasive researcher, that is comfortable in the 

policy environment and is always available when needed. Researchers are 

advised to develop media skills to effectively convince people that shared action 

is possible.  

 

8. Continuous reflection on engagement 

Researchers should be genuinely motivated to take part in policy engagement, 

understanding the value of the exercise in its own right, rather than an activity that 

improves the stated impact of research. Recommendations are around learning 

and reflection on engagement actions to help train a new generation of impact-

ready entrepreneurs.  
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Oliver et al., (2022) aimed to identify activities and initiatives that maximise the 

engagement of policymakers with research outputs (research-policy engagement), and 

the effectiveness of these approaches for research impact. They identified 428 

organisations globally that have promoted research-policy engagement, where the 

majority are university based. They were able to identify nine types of research-policy 

engagement practice, summarised in Box 6. Although, these initiatives were not based 

on existing evidence or theory, and most were unevaluated. 

Box 6 A summary of the types of research policy engagement practice identified by 

Oliver et al., (2022)   

 

 

 

 

Disseminating and communicating research 

 

Formal institutional requests for evidence 

This involves pulling evidence and expertise using formal institutions such as science 

advisory committees. Evaluations suggest that a more diverse and appropriate 

evidence base could be achieved by putting more thought into the goal and purpose 

of the formal evidence request.  

 

Facilitating access to research 

Deliberate attempts to facilitate access to evidence include funder-led initiatives to 

promote partnership working and identify policy-relevant questions. Internally 

conducted evaluations suggest that these initiatives have the potential to support 

policy-responsive research.  

 

Building decision-maker skills  

This focused on training and capacity building. Training by policy intermediaries 

focused on understanding and using the evidence. Training was found to be too 

academic.  

 

Building researcher skills 

Offering knowledge about how policy works. Almost no evaluations exist.  
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The main activities were focused on improving research dissemination and 

communication or creating relationships. For many, this related to increasing the impact 

of one piece of research or pulling in evidence responding to a policy or practice need, 

which is only relevant if you accept the linear models described in section 1.5.2.  

Oliver et al., (2022) suggest that these types of approaches do little to address the 

fundamental barriers for policymakers to engage with research, such as practical, 

cultural, or institutional barriers, meaning they can demonstrate little impact on policy and 

practice. They suggested that the increased number of initiatives promoting the use of 

research could lead to competition between the initiatives, as policymakers are time 

constrained and are only able to engage with some activities. Therefore, without 

evaluating these initiatives, there is a risk of policymakers engaging in a less effective 

activity, while poor experiences of engagement could harm future attempts. Oliver et al., 

(2022) conclude that despite this mass of activity, it fails to provide useful lessons for 

Building professional partnerships 

A popular approach focusing on the creation of policy/practice-research 

collaborations. Factors facilitating success include linking related collaborations with 

funding or networking schemes (such as NIHR-funded Policy Research Units). The 

literature suggests that building long-term, mutualistic partnerships that promote 

collaborative working may be central to addressing barriers to improving evidence 

use.  

 

Strategic leadership  

An example of organisations advocating for evidence-informed decision-making or 

training and capacity building for individuals to develop strategic leadership includes 

the Royal Society of Edinburgh. They devote resources to combining academic 

expertise and assembling stakeholders to influence global policy discussions. In the 

UK, the establishment of many dedicated policy teams reflects attempts to embed 

policy skillsets and provide a strategy for knowledge exchange.  

 

Rewarding impact 

Prizes and awards for impact or best use of evidence. No evaluations available.  

 

Creating infrastructure and posts 

This includes Areas of Research Interest Fellowships to align the work of public 

research councils with departmental priorities. The creation of longer-term 

relationships to ensure sustainability of the project beyond the funded lifespan is also 

included.   
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those seeking to improve evidence use. They recommend identifying what different 

stakeholders want to contribute and get out of the research-policy engagement activities, 

to avoid wasting efforts on ineffective engagement.  

An example of an organisation that works to maximise the impact of studies that link 

routinely collected data is CLOSER. CLOSER works closely with the government, 

policymakers, think tanks, and the third sector, to maximise the impact of the longitudinal 

studies it partners with, where many of these partners use linked routine data. Their 

strategy for achieving impact focuses on supporting continuous stakeholder 

engagement, particularly with policymakers. CLOSER submits evidence to government 

consultations on behalf of their studies to increase the influence of the research findings. 

They also broadcast policy alerts through a newsletter to update researchers on the 

latest policy developments and calls for evidence (CLOSER, 2018a). This strategy aligns 

with the idea that there is an interplay between research and policy, where research can 

inform policy, while policy can inform research. Furthermore, as part of the CLOSER 

Learning Hub, they provide resources and capacity building training aimed at those in 

academia, government, and the third sector to develop an understanding of the value of 

longitudinal research. These are important activities that could influence the use of linked 

data by policymakers.  

1.5.5 Measuring research impact 

In the literature, there appears to be a consensus that researchers are responsible for 

articulating the impact of their research beyond academia. This is underpinned by the 

assumption that impact can be measured and reported. It is also assumed that 

researchers own efforts to achieve impact play a significant role in explaining why some 

research achieves impact in non-academic contexts, whilst others do not (Boswell and 

Smith, 2017). Thus, researchers are required to provide evidence of how this impact was 

achieved. This implies there is a pathway to impact that can be traced through a series 

of concrete activities. These assumptions contradict the more complex models of 

knowledge transfer, such as the ‘enlightenment model’, which suggest that it is not 

individual research that influences policy but a body of research that contributes to a 

policy decision. Hence, there is a lack of consensus around ways of tracing research 

impacts.  

There are three main approaches to assessing research impact: forward tracing 

approaches, backward tracing approaches, and evaluation of mechanisms to increase 

research use. Forward tracing approaches begin with the research outputs and trace 

forward into policy or practice settings (Molas-Gallart et al., 2022). They rely on 

researchers’ recollections of research use. Backward tracing approaches analyse the 
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policy and practice setting, where behaviour can be tracked back to the research (Smith, 

2007). An evaluation of the activities used to increase research use, like those described 

in section 1.5.4, may only demonstrate immediate use of research, which creates 

challenges for assessing the impact over a longer time period (Morton, 2015).  

Two common approaches for measuring research impact include the ‘Payback 

Framework’ and the ‘Research Contribution Framework’ for measuring the impact of 

research.  

The Payback Framework, developed by Buxton and Hanney (1996), was found to be the 

most used approach in a narrative review of the literature for measuring research impact 

by Greenhalgh et al., (2016). The Payback Framework consists of the seven stages of 

research ((0) conceptualisation, (1) inputs to research; (2) research process; (3) primary 

research outputs; (4) secondary research outputs such as policymaking; (5) adoption by 

practitioners and publics; (6) final outcomes) and five categories to classify the benefits 

or ‘paybacks’ of the research. These include knowledge (e.g., academic publications), 

benefits to future research (e.g., training new researchers), benefits to policy, benefits to 

health and the health system, and broader economic benefits. This framework considers 

the different interactions between researchers, potential users of research, and reflects 

on the links and feedback loops connecting each stage of the research process, from 

research agenda setting to dissemination. Together, the categories in the framework 

help to capture the diverse ways that impact can arise (Greenhalgh et al., 2016).  

The Payback Framework encourages an assessment of the knowledge base to be 

conducted, at the point at which the research is commissioned. This helps determine 

whether the impact can be attributed to that research or whether impact occurred as a 

result of other research being conducted at the same time. It assesses impact through 

case studies, combining researcher interviews and documentary analysis to ascertain if 

claims of impact can be verified. This can be resource intensive and is, therefore, not 

accessible to all researchers. This assessment of impact is usually project-focused 

meaning it rarely explores the impact of a combination of activities that researchers might 

have employed to achieve this impact. This is evidenced by Meagher et al., (2008) who 

argue that it is often easier to attribute impact to a researcher’s full body of work rather 

than a particular project’s findings. Thus, Greenhalgh et al., (2016) suggest that project-

focused impact models may be underestimating impact, which aligns with the 

‘enlightenment model’. 

The second approach which is widely used is the ‘Research Impact Framework’. This 

framework was originally developed for academics so that they could measure and 

monitor the impact of their own research. Hence, Greenhalgh et al. (2016) describes this 
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as a ‘light touch’ approach. This framework is not designed to be used by third parties as 

a formal assessment of impact. 

The reason that impact assessments continue to remain faithful to the simplistic model, 

despite criticism, is that they provide a reassuring narrative to both policymakers and 

researchers (Boswell and Smith, 2017). Policymakers can signal that their decisions are 

justified by referencing research, or use research as rationale for delaying a decision. 

Researchers can secure funding for presenting evidence about the impact of their 

research, as discussed in section 1.5.3. These accounts dismiss the complexity of the 

relationship between policy and research and imply a superficial relationship between 

research and policy, where the aim is to demonstrate research use per se, rather than 

the deeper aim of using evidence to make policy that improves outcomes.  

GUS is a good example of a national cohort study that has demonstrated tangible ways 

in which their research has influenced health policy and practice. A summary of GUS can 

be found in Table 1. GUS produced a report in 2012 to demonstrate the impact of their 

research. It utilised the work by Sarah Morton on assessing the contribution of research 

and is based on an approach adapted from John Mayne’s Contribution Analysis (Morton, 

2015; Mayne, 2008). By using this approach, they acknowledge policymakers and 

practitioners are influenced by many factors and that research is only one of these 

factors. They appeal to the more realistic idea that research contributes to policy or 

practice change (Growing up in Scotland, 2012).  

Much of their success in informing policy and practice was attributed to their engagement 

activities. GUS employ a dissemination officer to ensure their findings are widely 

accessible. Their findings are publicised through their website, social media, emails, 

newsletters, at annual conferences, and targeted briefings (Growing Up in Scotland, 

2012). The report emphasised the importance of engaging with the right stakeholders 

and ensuring they are involved as early as possible in the study. However, it is worth 

noting that GUS is funded by the Scottish Government. Consequently, the Scottish 

Government are more likely to engage with the study findings compared with research 

they have not commissioned.  

The impact of GUS findings was reported under three categories: immediate, 

intermediate, and final outcomes. In terms of immediate impact, they provide evidence 

suggesting that their engagement activities led to a greater awareness of the issues 

facing young children in Scotland. The evidence they provided includes statements from 

policymakers at GUS events and reference to presentations where GUS findings have 

been quoted (Growing Up in Scotland, 2012).  
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To assess the intermediate impact, the report reviewed how those stakeholders who 

engaged in the GUS study used the findings to initiate change. They provide examples 

of where GUS data have been cited in the development of policy. They also reveal that 

policymakers across the Scottish Government are involved in the questionnaire design 

and reporting of the findings which helps ensure the study is relevant to the needs of 

Scottish Policy (Growing Up in Scotland, 2012).  

Finally, GUS acknowledges that whilst it is not feasible to measure the contribution of 

research in isolation from other factors, they suggest that the activities described have 

contributed to the children in Scotland having a better start in life with positive outcomes 

later in life. To monitor the contribution of research they looked at the wider changes 

through Scotland’s National Performance Framework, Health and Education statistics 

and other surveys (Growing Up in Scotland, 2012).  

This report clearly describes outcomes relating to the impact of GUS research on policy 

and practice and the strategies employed to facilitate this impact. The report suggests 

that engaging with decision-makers from the beginning, to raise awareness of the study 

and gain input on what is relevant for policy, increases the likelihood that those findings 

will be used. However, it is unclear from the report whether the research impacts were a 

result of the original cohort study interview data or a result of their data linkage research. 

This highlights the need for greater transparency regarding the impacts of linked data, 

which is important as this thesis focuses on how linked data research can be used by 

policymakers. The impact assessment was also conducted by GUS therefore, this is not 

an independent assessment of their impact on policy and practice.  

 

1.5.6 Research utilisation frameworks 

 

Building on the literature presented in this section, many frameworks have been 

developed to guide and measure the research utilisation process. However, there is lack 

of high-quality evidence about what works, in which settings, and with whom (Ward et 

al., 2009). These frameworks about research utilisation are untested, meaning their 

applicability and relevance is unknown. In this section, I present the Knowledge to Action 

Framework for Public Health and the PARiHS framework as these are widely referenced 

for translating health care research into policy and practice. I also present a third 

framework (FHI 360 Research Utilisation Framework) which builds on the ideas from the 

Knowledge to Action Model and the PARiHS framework. 

 

Knowledge to Action Framework for Public Health 
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Wilson et al., (2011) created the ‘Knowledge to Action Framework for public health’ as a 

representation of the processes that can be used by researchers developing and testing 

health care interventions, or by practitioners gathering practice-based evidence. The 

framework consists of three phases: research phase, translational phase, and the 

institutionalisation phase.  

 

The research phase includes developing and testing scientific advances to ascertain 

appropriateness for translation into policy and practice. The translational phase consists 

of the processes to ensure widespread implementation of the research. This includes, 

making the decision to translate the evidence, transforming the evidence into an 

actionable output, and developing appropriate structures to support the dissemination to 

evidence adopters such as policymakers.  

 

PARiHS framework 

 

The PARiHS framework (Promoting Action on Research Implementation in Health 

Services) represents successful implementation (SI) as a function (f) of the nature and 

type of evidence (E), the context in which the evidence is being introduced (C) and the 

way the process is facilitated (F) (Kitson, 2008).  

 

 

𝑆𝐼 = 𝑓(𝐸, 𝐶, 𝐹) 

 

The PARiHS framework incorporates key themes from the literature which include 

(Kitson, 2008):  

• The need for strong evidence to justify implementation. 

• Implementing research into practice is an organisational issue rather than 

individual issue. 

• Implementation strategies need careful planning.  

• Criteria for evaluating the impact of the intervention must be agreed before 

implementing the change.  

 

Each of the factors included in the framework have sub-elements that can be rated (from 

low to high). A high rating on each factor means it is more likely to be successfully 

implemented.  

 

FHI 360 Research Utilisation Framework 
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Kim et al., (2018) suggest that these frameworks are rarely applied due to the dynamic 

processes and the diversity of the actors involved. They also argue that there is limited 

support on how to implement them. Kim et al., (2018) adapted these two existing 

frameworks to develop the FHI 360 Research Utilisation Framework. It comprises of four 

stages (Foundational, Research, Translation, Institutionalisation) and three key types of 

actors: evidence producers, knowledge brokers and end users. This framework is 

presented in Figure 5 and Box 7 summarises the role of the actors in this framework. The 

FHI 360 Research Utilisation Framework is depicted as a cycle to represent the dynamic 

process where actors can stop and return to prior phase at any point. Each of the phases 

can be implemented concurrently, simultaneously, or in reverse. This allows for constant 

learning and evaluation between the phases, showing how policy and practice feeds 

back into research.  

 

Figure 5 FHI 360 Research Utilisation Framework* 

*Figure from A research utilisation framework for informing global health and development 

policies and programmes by Kim, et al., (2018) used under a CC-BY 4.0 licence. 

 

https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-018-0284-2
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-018-0284-2
https://creativecommons.org/licenses/by/4.0/
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Box 7 Key Actors in Research Utilisation  

 

 

The foundation phase places importance on engaging a variety of stakeholders to 

understand their knowledge needs and to set research priorities. This phase is 

instrumental to establishing ongoing relationships that will continue into the rest of the 

phases. The focus of stakeholder engagement aligns with the interactive model of 

knowledge transfer, where relationships and networks are key for research use by 

policymakers (Weiss, 1979).   

 

The research phase consists of conceptualisation of the research study, conducting the 

research, and interpreting the findings. Although researchers play a major role in this 

phase, all key actors should be involved, including in the study conceptualisation as this 

ensures the research is relevant. This can maximise the eventual uptake of the findings. 

At the end of this phase, there is a critical decision point: decision to translate. This is an 

active decision to develop dissemination plans based on the research findings. This 

should be a collective decision taken by all key actors as this helps bridge the research 

and translational phases.  

 

The translational phase begins to turn the research findings into actional products that 

can be widely disseminated and used. Evidence producers and knowledge brokers 

should work together on this to ensure the right strategy is taken.  As described in section 

1.5.4, research should be presented in short, solution-oriented summaries as this is more 

effective at achieving research impact. Knowledge products can be disseminated 

through forums, conferences, advocacy campaigns, and media engagement (Kim et al., 

2018). During this phase, the person translating the message is important, as well as the 

Evidence Producers  

Evidence producers design and execute the research.  

 

Knowledge Brokers  

A knowledge broker provides a link between researchers and research users, 

facilitating knowledge exchange. They foster connections across organisations and 

facilitate the identification, access, interpretation, and translation of research 

(Dobbins et al., 2009). An example of a knowledge broker is FUSE, The Centre for 

Translational Research in Public Health (http://www.fuse.ac.uk). 

 

End Users 

End users are those who are expected to apply evidence e.g., policymakers. 

 

 

 

http://www.fuse.ac.uk/
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target audience, as this dictates the most effective strategy for promoting research 

uptake.  

 

The second critical decision point is the decision to adopt the research into policy and 

practice. This is made by the end users, who may have additional questions that require 

further investigation. This can lead to a feedback loop to the research phase before this 

decision to adopt can be made.  

 

Once the end user has decided to adopt the research, it must be applied to real-life 

scenarios. This can be supported by evidence producers and knowledge brokers. 

Testing and refining of the proposed change are needed, as well as training for those 

implementing the change and capacity building. Documenting, monitoring, and 

evaluating this implementation is crucial. 

 

The institutionalisation phase is the main outcome of the research translation process 

and is where the change that resulted from the research evidence is maintained. For 

successful implementation of health research, it needs to be sustained long-term. A 

number of factors influence the sustainability of health interventions and programmes 

such as human resources, financial resources, and ongoing political support. It also 

requires continuous effort to ensure the evidence is truly institutionalised.  

 

As the FHI 360 Research Utilisation Framework considers the range of actors and 

activities involved at each stage of research translation process, aligning with the more 

complex knowledge translation theories such as the interactive model, it can be helpful 

for understanding how linked data research can be used by local early years’ decision-

makers. It also allows for some of the mechanisms for achieving research impact with 

linked data to be explored. Hence, this framework has underpinned the research 

conducted in thesis. Specifically, the ideas underpinning the foundational and research 

phases of the FHI 360 Research Utilisation Framework were most relevant within the 

scope of this thesis, meaning stakeholder engagement and collaboration is the key part 

of my research.  

 

1.6  Chapter summary  

 

This chapter described how linked routine data are being increasingly used for health 

research. This thesis uses the term routine data to refer to the use of data that are 

routinely collected and recorded electronically by public services in the UK. This includes 

both health and non-health data sources. There has been significant interest and 
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investment into linking routine data safely and securely, which has the potential to be 

used for research into the early years of life. This is important given the significance of 

the early years of life to health across the life course.  

Despite the clear rationale for linking data for the purpose of improving early life health 

outcomes, it is unclear whether linked data research is translating into policy and practice 

change. This does not necessarily mean that linked data research is not informing early 

years policy, as this could reflect the challenges of measuring research impact. 

Alternatively, the challenges of using linked data, as set out in section 1.2.2, could be 

influencing the ability of linked data research to inform policymaking. For example, the 

time delays in accessing these data could make the research findings less relevant to 

the fast-paced policy context. If linked data are not being used to inform early years 

policy, this could be a missed opportunity for better informed decision-making. This is 

important as members of the public are only supportive of linked data research if there is 

transparency around how this research has translated into policy and practice (Goldacre 

and Morely, 2022).   

The gap between research findings and policy/clinical practice is well documented and 

a range of interventions has been developed to increase the implementation of research 

beyond academia. This includes increasing support for co-produced research, where 

decision-makers are included at the early stages of the research cycle. It is also important 

that researchers invest time in understanding the policy process if they are to 

successfully achieve research impact (Cairney and Kwiatkowski, 2017). The ‘research-

policy gap’ is apparent in the literature for most scientific research, however, it is 

important to understand if linked data faces any specific challenges (Oliver et al., 2014). 

For example, there may be particular ethical and governance challenges, time delays, 

and data quality issues, which can potentially impact its use by policymakers. There is 

also limited empirical evidence around how effective the current strategies are at 

improving the use of evidence by decision-makers. Authors in this field have 

recommended further research to evaluate how different ways of engaging policymakers 

can achieve impact. This has informed the direction of the research conducted in this 

thesis.   

The theories around the relationship between research, policy and practice are helpful 

for understanding how research (including linked data research) can inform policy 

decisions and the activities that might support this. In conducting the research detailed 

in this thesis, I assume that decision-makers are influenced by many factors when 

making decisions and that linked data may represent one of the sources of evidence. 

This makes it challenging to measure the impact of single research studies that utilise 

linked data. My views towards knowledge transfer align with the more complex models 
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of knowledge transfer, such as the interactive model and the ‘enlightenment model’, 

which consider the role a variety of actors in transferring ideas from research to 

policymakers (Weiss, 1977, 1979, 1982). I use these theories as a lens to understand 

how linked data can contribute to local early years decision-making and how this can be 

supported through research-policy engagement.  

 

As discussed, the FHI 360 Research Utilisation Framework considers the complexity of 

the research-policy relationship, including the actors and activities involved in translating 

research into policy. Therefore, it can provide a guide for exploring how linked data 

research can be translated into local policy and practice. This research will focus on the 

early stages of the framework such as identifying and prioritising research areas for 

linked routine data and generating this research in a way that can support decision-

making.  

 

I also recognise that there are likely cultural differences between policymakers and 

academics, as proposed by the ‘two-communities model’ (Caplan, 1979). These 

differences create an additional barrier for researchers to overcome when disseminating 

their research findings to policy audiences. This was apparent in the literature that 

explores the factors affecting research uptake (Innvaer et al., 2002; Orton et al., 2011; 

Oliver et al., 2014), which discuss how contact, collaboration, and relationships between 

policymakers and researchers is a facilitator for research use. This also aligns with 

Boswell and Smith (2017) theory of ‘knowledge shapes policy’, where research can be 

relevant to policy but that communication problems hinder its impact. Thus, practical 

steps can be taken to improve the flow of knowledge from research to policy. Tweed et 

al., (2022) who examined the literature regarding the barriers and facilitators of cross-

sectoral use of secondary data (which included linked routine data), found that a mutual 

lack of understanding between researchers and public authorities created challenges. 

They identified a broader theme that policymakers views on the use of data and evidence 

in the policy process is neglected. Tweed et al., (2022) also reported there was often a 

mismatch between the evidence produced by academic researchers and the needs and 

preferences of decision-makers.  

 

Based on the theories and literature presented, Chapter 2 of this thesis explores the 

evidence regarding the use of linked data by early years decision-makers in the UK and 

the factors that influence this. The subsequent research in this thesis explores how linked 

routine data can be used as a local health intelligence tool for child and maternal health, 

addressing the knowledge gaps identified in Chapter 2. The learning health system cycle 

(Figure 3), the data-driven decision-making model (Figure 4), and FHI 360 Research 



 77 

Utilisation Framework (Figure 5) provide a basis for the model that underpins how I 

explore this. This will be discussed in more detail in Chapter 3.  
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Chapter 2: The use of linked data evidence in UK decision-

making related to early life health: A systematic mapping 

review 

 

2.1  Introduction 

In Chapter 1, I discuss how health-related research utilising routine data from multiple 

sources is becoming increasingly widespread, including in the UK. For example, a 

number of birth cohort studies have sought to link routinely collected data for mothers 

and babies, such as BiB and the MCS. This creates opportunities for linked data to be 

used to explore issues around early life health and inform policymaking. Currently, it is 

unclear the extent to which linked data research is being used to inform early years policy 

and practice, how much of it can be used, and with what level of success it is currently 

being used.  

This chapter presents a mapping review which aimed to understand how linked data 

research has previously been used to inform UK decisions around early life health and 

explores the factors affecting the use of linked data as evidence in these decisions. The 

purpose of this review was to identify gaps in the literature to inform subsequent research 

for this PhD. An additional objective was to provide a useful reference for those looking 

to invest in linked data research.  

Section 1.5.2 presented theories of knowledge transfer, where it is acknowledged that 

policymakers and practitioners are likely influenced by many factors when making 

decisions and that research is only one of these factors. This creates challenges when 

measuring research impact as it is unclear what information contributed to a particular 

decision. In light of these challenges, the purpose of this review was not to identify all 

occasions where research produced using linked data have informed policy and practice 

decisions. The purpose was to explore where the use of linked data research by decision-

makers has been reported, categorise the types of influence linked data research has 

achieved, and to determine the factors contributing to this successful influence.  

This chapter is largely based on the review protocol which was registered on Figshare 

on 21st June 2022 (https://doi.org/10.6084/m9.figshare.20109593.v1).  

2.2  Aim and objectives 
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The overall aim of this review was to provide a description of the evidence base related 

to the use of linked data research in early years decision-making and to identify 

knowledge gaps to inform further research.  

 

In this context, the review’s objectives were: 

• To map the different ways in which linked data research has been used to inform UK 

decision-making around early life health. 

• To identify strategies used to promote the use of linked data research findings and, 

where appropriate, evaluate the success of these strategies.  

• To identify the methods used to assess the impact of linked data research. 

• To explore barriers and enablers to using linked data research as evidence to support 

decisions around early life health.  

 

2.3  Methods 

Systematic reviews are often regarded as the gold standard method for synthesising 

evidence from existing primary research, either qualitatively or quantitatively, to answer 

clearly defined research questions (James et al., 2016). However, some questions posed 

by practitioners and policymakers do not readily translate into topics that can be 

answered through combining the results in the way that a systematic review does, 

especially where there is limited empirical data. As a result, alternative methods of 

gathering and collating evidence have been proposed.  

Mapping review methods were developed and refined by the Evidence for Policy and 

Practice Information and Co-ordinating Centre (EPPI-Centre) to collate, describe, and 

catalogue the available evidence (e.g., primary, secondary, theoretical, economic) 

relating to a particular topic and to identify gaps in the research literature from which to 

commission further research (Grant and Booth, 2009; James et al., 2016). Mapping 

reviews follow the same rigorous, transparent, and objective processes as a systematic 

review to capture the available evidence relevant to a particular topic, whilst avoiding the 

potential pitfalls associated with traditional literature reviews. These pitfalls include lack 

of transparency, replicability of review methods, and comprehensiveness, as well as 

selection bias, where included studies are not representative of the evidence base. Table 

6, adapted from James et al., (2016), compares a systematic review with a mapping 

review.  

Mapping review methods are particularly valuable when there is a wide range of evidence 

for a particular topic, as was anticipated in this review. For example, evidence relating to 

the use of linked data research could be:  
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• A reference to linked data research in a policy document; 

• An impact case study produced by a research team that demonstrates how linked 

data research has been used; or 

• A section of a journal article explaining how linked data research had influenced 

change. 

This type of evidence would be challenging to synthesise using traditional systematic 

review methods. Mapping reviews rarely extract and synthesise study results or 

undertake critical appraisal due to the variety of information sources. As such, a mapping 

review represented an appropriate vehicle for considering a wide range of evidence on 

how linked data research has influenced decisions around early life health. A mapping 

review also presents the results in a user-friendly format, often as visual figures or a 

searchable database, which can be valuable for those seeking to understand how to 

improve the use of linked data in early years decision-making.  

Table 6 Comparing a mapping review with a systematic review  

Stage in evidence 
synthesis 

Mapping review Systematic review 

Objective  Describes existing knowledge 
for a question or topic. 

Aims to address questions that 
can be answered qualitatively 
or quantitatively. 

Question formulation Question and topic can be broad 
or narrow. 

Usually close-framed question. 

Search Strategy  Accommodates a wide range of 
evidence in the review. 

Evidence is limited to primary 
qualitative or quantitative 
research.  

Article Screening Documents with limited data or 
where full text is not available 
can still be eligible for inclusion. 

Full text is required. 

Data extraction Description of study and 
methods are extracted but study 
results are not routinely 
collected. 

Describes the study and its 
methods. Extracts qualitative 
and quantitative results. 

Critical appraisal Critical appraisal not routinely 
conducted to accommodate the 
variety of information sources. 

All included studies are critically 
appraised for internal and 
external validity. 

Synthesis No formal synthesis of study 
results but trends in the 
literature, knowledge gaps and 
knowledge clusters identified. 

Qualitative and quantitative 
results are synthesised using 
the appropriate methodology 
and knowledge gaps are 
identified. 

Report Describes and catalogues the 
available evidence on a pre-
specified topic, identifies gaps in 
the knowledge and knowledge 
clusters. Outlines the 
implications for policy, practices 
and/or research. 

Presents narrative and 
qualitative or quantitative 
synthesis of study results 
addressing the review question, 
identifies knowledge gaps and 
describes implications for policy 
and practice. 

*Table adapted from James et al., (2016).  
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Similar to a mapping review, a scoping review conducts a preliminary assessment of the 

size and scope of the available research literature and characterises the quantity and 

quality of the literature (Grant and Booth, 2009). However, mapping reviews can be 

distinguished from scoping reviews by their output. The systematic map produced as part 

of a mapping review provides an explicit and transparent means of identifying specific 

research questions and an overall description of the evidence base in the form of a 

searchable database. I chose a mapping review method over a scoping review as I 

wanted to map out and categorise the existing literature into the different types of 

decisions that data linkage has informed, to inform the primary research conducted in 

this thesis, rather than identify the size and scope of the evidence available. 

The methods used in this mapping review have been guided by Booth et al., (2016), 

Grant and Booth (2009) and James et al., (2016), following current best practice with 

regards to this method.  

I was the lead reviewer coordinating and conducting this review. I was supported by my 

supervisory team (Professor Kate Pickett, Professor James Wilsdon and Sally Bridges), 

Information Specialists at the University of York and the University of Sheffield, and a 

second reviewer, Louise Padgett (LP). LP conducted 10% of the screening at both the 

title and abstract and full text stages to ensure accuracy during this process. Information 

specialists were able to advise on the search terms used and methods of searching the 

data sources.  

 

Further to this, I contacted a number of experts working on linked data research projects 

to support children and families. These experts included senior individuals working on 

studies linking routine data about children and families to bespoke survey data, that were 

identified by my supervisors, or were identified as key authors in the field during the 

scoping search.  

 

Members of my supervisory team utilised their personal contacts and introduced me to 

these experts by email. I then provided the experts with details of the review and asked 

if they could identify any relevant published documents or examples that aren't 

necessarily documented. I also asked for their expertise in relation to my search strategy, 

where they assisted with the identification of additional evidence sources and case 

studies not found in the systematic search. Consulting with these experts helped to 

ensure the mapping review was comprehensive and represented a variety of evidence 

on the topic. These experts also gave a clearer sense of how linked data research may 

inform decision-making, as the evidence relevant to this review was challenging to 
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identify. My reflections on consulting with these individuals are detailed in section 2.4.4, 

and are interpreted alongside the narrative review of the findings in section 2.5.  

 

2.3.1 Data sources 

 

A wide range of sources were explored as the evidence sought in this review can be 

found in a variety of places including academic articles published in peer reviewed 

journals, policy documents found on government websites, and impact case studies 

likely found on the websites of studies utilising linked data.  

The following research databases were searched for peer reviewed literature published 

between January 2000 and July 2021:  

▪ Medline (via Ovid), 

▪ Psycinfo (via Ovid),  

▪ Embase (via Ovid),  

▪ Cumulated Index to Nursing and Allied Health Literature (CINHAL)(via EBSCO),  

▪ Web of Science,  

▪ Applied Social Sciences Index and Abstracts (ASSIA) (via Proquest),  

▪ British Nursing Index (via Proquest), and  

▪ Scopus. 

These databases were chosen due to their relevance to health and/or data linkage 

research. As much of the evidence sought in this review is likely found in policy 

documents or on websites of studies linking data, sources of grey literature were also 

searched. These sources are detailed in Table 7. Grey literature is a term used to 

describe information produced outside of traditional publishing and not well represented 

in indexing databases (University of Exeter, 2022). Table 7 divides the sources into four 

subsections: electronic databases; websites of UK data linkage organisations who 

produce or facilitate linked data research; websites of policy/practice/voluntary 

organisations in the field of early life health who are the potential users of linked data 

research, and other sources. This allowed different search strategies to be applied 

depending on the function and purpose of the organisation.  
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Table 7 Alternative literature sources 

Electronic 
databases 

Websites Other sources 

 Data linkage 
study/service 

Policy/practice/voluntary 
organisation 

 

Dimensions 
https://www.dim
ensions.ai 

 

Administrative Data 
Research (ADR) UK 
https://www.adruk.org 

Department of Health 
and Social Care (UK) 
www.dh.gov.uk  

Google search 
engine (limited to 
the first 10 pages) 

Health 
Management 
Information 
Consortium 
(HMIC) 
Via Ovid 
 

Avon Longitudinal Study 
of Parents And Children 
(ALSPAC) 
http://www.bristol.ac.uk/al
spac/ 

Institute of Health Equity 

https://www.instituteofhe
althequity.org/home 

Google Scholar 
(limited to the first 
three pages) 

Overton 
https://www.over
ton.io 

Born in Bradford (BiB) 
https://borninbradford.nhs
.uk 

ESRC 
https://esrc.ukri.org 

Hand search 
reference lists of 
relevant 
documents. 

 The Census and 
Administrative data 
LongitudinaL Studies Hub 
(CALLS-HUB) 
https://calls.ac.uk/output-
entry/census-
administrative-data-
longitudinal-studies-hub/ 

National Institute for 
Health and Care 
Excellence (NICE) 
https://www.evidence.nh
s.uk  

 

Research 
Excellence 
Framework 
impact case 
studies 
https://impact.ref.
ac.uk/casestudies
/ 

 The Cohort and 
Longitudinal Studies 
Enhancement Resources 
(CLOSER) consortium.  
https://www.closer.ac.uk 

Nuffield trust 
https://www.nuffieldtrust.
org.uk 

 

 Clinical Data Linkage 
Service (CDLS) 

https://www.maudsleybrc.
nihr.ac.uk/facilities/clinical
-record-interactive-
search-cris/cris-
publications/2019/  

Royal College of 
Paediatrics and Child 
Health  
https://www.rcpch.ac.uk 
 

 

 Clinical Practice 
Research Datalink 
(CPRD)  
https://www.cprd.com/ser
vices  

Scottish Health 
Informatics Programme 
(SHIP) 
http://www.scot-
ship.ac.uk/publications.h
tml 

 

 

 

Growing Up in Scotland 
(GUS) 
https://growingupinscotlan
d.org.uk 

  

 Generation Scotland 
https://www.ed.ac.uk/gen
eration-scotland 

  

 Secure Anonymised 
Information Linkage 
(SAIL) 
https://saildatabank.com 

  

http://www.dh.gov.uk/
https://www.overton.io/
https://www.overton.io/
https://esrc.ukri.org/
https://calls.ac.uk/output-entry/census-administrative-data-longitudinal-studies-hub/
https://calls.ac.uk/output-entry/census-administrative-data-longitudinal-studies-hub/
https://calls.ac.uk/output-entry/census-administrative-data-longitudinal-studies-hub/
https://calls.ac.uk/output-entry/census-administrative-data-longitudinal-studies-hub/
https://impact.ref.ac.uk/casestudies/
https://impact.ref.ac.uk/casestudies/
https://impact.ref.ac.uk/casestudies/
https://www.closer.ac.uk/
https://www.nuffieldtrust.org.uk/
https://www.nuffieldtrust.org.uk/
https://www.maudsleybrc.nihr.ac.uk/facilities/clinical-record-interactive-search-cris/cris-publications/2019/
https://www.maudsleybrc.nihr.ac.uk/facilities/clinical-record-interactive-search-cris/cris-publications/2019/
https://www.maudsleybrc.nihr.ac.uk/facilities/clinical-record-interactive-search-cris/cris-publications/2019/
https://www.maudsleybrc.nihr.ac.uk/facilities/clinical-record-interactive-search-cris/cris-publications/2019/
https://www.maudsleybrc.nihr.ac.uk/facilities/clinical-record-interactive-search-cris/cris-publications/2019/
https://www.rcpch.ac.uk/
https://www.cprd.com/services
https://www.cprd.com/services
http://www.scot-ship.ac.uk/publications.html
http://www.scot-ship.ac.uk/publications.html
http://www.scot-ship.ac.uk/publications.html
https://growingupinscotland.org.uk/
https://growingupinscotland.org.uk/
https://www.ed.ac.uk/generation-scotland
https://www.ed.ac.uk/generation-scotland
https://saildatabank.com/
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Electronic 
databases 

Websites Other sources 

 Data linkage 
study/service 

Policy/practice/voluntary 
organisation 

 

 Understanding Society, 
The UK household 
longitudinal study 
https://www.understandin
gsociety.ac.uk 

  

 UK data service 
https://ukdataservice.ac.u
k/impact/ 

  

 Wirral Child Health and 
Development Study 
(WCHADS) 
https://www.liverpool.ac.u
k/population-
health/research/groups/fir
st-steps/ 

  

 

The list of sources in Table 7 was compiled by consulting academics in the field of data 

linkage and through scoping searches to ensure no relevant sites were missed. UK data 

linkage studies that do not address research relating to early years were not included in 

this list. A scoping search initially included more data linkage studies and websites, 

however, those that returned no relevant results or had no relevant pages to navigate 

were excluded (See Appendix A for additional searches included at the scoping stage). 

 

2.3.2  Search terms 

 

Numerous methods have been developed to assist with the formulation of search 

strategies. The JBI recommends the PCC mnemonic (Population, Concept and Context) 

for developing search strategies in scoping reviews and it is standard practice to use the 

Population, Intervention, Comparison, Outcomes and Context (PICOC) framework in 

systematic reviews (Petticrew and Roberts, 2006). In this review, relevant words 

associated with the PCC of the review were searched.  

 

I considered including terms associated with the ‘outcomes’ in this review, which would 

include terms related to decision-making with linked data research, strategies promoting 

the use of linked data and barriers and enablers to using linked data research.  However, 

not including these terms allowed the search to be more sensitive to the range of possible 

outcomes. This is appropriate given there are a wide range of potential decisions that 

can be taken as a result of linked data research and these outcomes vary in the way they 

are reported between documents. For example, a policy document might reference 

linked data research in relation to a commissioning decision, or it could be a sentence at 

the end of a linked data research paper that explains how a decision-maker has used 

linked data as evidence to recommend the implementation of a service. In both cases, it 

https://www.understandingsociety.ac.uk/
https://www.understandingsociety.ac.uk/
https://ukdataservice.ac.uk/impact/
https://ukdataservice.ac.uk/impact/
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is challenging to translate these outcomes into a list of searchable terms that capture all 

the potentially relevant outcomes. A pilot search was conducted using only the PCC, and 

this produced a manageable number of results, allowing for this more sensitive search 

strategy.  

 

It was pragmatic to focus on decision-making related to the early years of life, due to the 

importance of investment during this period for health across the life course, and this was 

the focus of this thesis. It was also unclear whether linked data have been used to inform 

decisions in this area. I considered narrowing this further to the first 1,001 days of life, 

however, as the evidence related to the use of research by decision-makers is 

challenging to identify with this degree of granularity, I wanted to include more 

opportunities to identify research impacts.  

 

Expertise was sought from the Department of Health Sciences Information Specialist at 

the University of York, and previous authors reviewing literature in this field to develop 

and refine these search terms. The search terms were piloted to ensure known relevant 

papers appeared in the search results and the terms were amended accordingly. Table 

8 presents the finalised search terms for electronic database searches through Ovid. The 

descriptors were translated into the appropriate format for each database interface, but 

the free text terms remained the same.  
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Table 8 Search Terms  

Population Concept Context 

“Early years”.tw 

Infant.tw 

Infancy.tw 

Baby.tw 

Babies.tw 

Toddler*.tw 

Preschool.tw 

“First years”.tw 

“Early childhood”.tw 

Child*.tw 

Antenatal.tw 

Postnatal.tw 

Newborn.tw 

Mother*.tw 

Parent*.tw 

Family.tw 

Families.tw 

Maternity.tw 

Maternal.tw 

Father.tw 

Paternal.tw 

Pregnancy.tw 

Pregnant.tw 

Perinatal. Tw 

Paediatric.tw 

“Data link*”.ti 

“Link* adj3 data*”.ti 

“Integrated data*”.ti 

“Connected data”.ti 

“Record link*”.ti 

“information link*”.ti 

“linked electronic health 

record*”.ti 

“electronic birth cohort”.ti 

“e-cohort”.ti 

 

 

UK.tw 

“United Kingdom”.tw 

“Great Britain” .tw 

England.tw 

Scotland.tw 

Wales.tw 

“Northern Ireland” .tw 

Welsh.tw 

Scottish.tw 

English.tw 

Britain.tw 

British.tw 

NOT “New South Wales”.tw 

*truncates the word allowing multiple variations of the term. 

Tw denotes text word, meaning only titles and abstracts will be searched for each search term. 

Ti denotes title, meaning only titles will be searched for those words/phrases 

Adj3 allows up to three words to be in between link* and data*. 

 

Despite some databases having the functionality to filter based on country, the diversity 

of the sources searched in this review meant that context terms were needed to help 

focus the search, in the absence of a country filter. Hence, these terms were included for 

consistency across sources.  

 

The functionality of bibliographic databases allowed Booleen operators to define how 

each database combined the individual search terms detailed in Table 8. The search was 

limited to English language and documents published after 2000, where possible, to 

accommodate the time and resources available. All search terms were limited to titles 



 87 

and abstracts to ensure the results were relevant and manageable within the scope of 

this review. Where possible, concept terms were limited to title searches in electronic 

databases, to ensure relevance of the results with respect to the review objectives. In 

databases that search for policy documents, the concept terms were not limited to title 

searches, as eligible policy documents likely include references to linked data research 

throughout, with the focus of the document being on early life health. In those cases, the 

title may not include data linkage terms. Details of the full search strategy can be found 

Appendix A. 

 

As much of the literature sought in this review is reported outside of bibliographic 

databases and found on websites and online sources, this presented challenges for 

executing complex search strategies, exporting search results, and applying a consistent 

search strategy across sites. Stansfield et al., (2016) propose a systematic approach to 

searching and reporting websites and online resources, which was followed in this 

review.  

 

To search each online source, I made use of generic search functions, navigated 

headings within webpages, and scanned reference lists, where applicable (Stansfield et 

al., 2016). All items listed under key findings on data linkage study/service websites were 

browsed, where publications were numbered less than 100, and advanced search 

features were utilised to restrict the number of documents. As there was no function to 

export the results of website searching into a citation management tool, I assessed the 

results of those searches for relevance. This involved scanning titles and abstracts, 

where available, of the first 100 items so that only potentially relevant items were 

exported. I acknowledge that there was an element of reviewer judgement applied at this 

stage. Alongside navigating pages that document key study findings, pages where 

engagement strategies for data linkage organisations and impact case studies are likely 

detailed were also searched, to ensure that evidence pertaining to the review objectives 

was identified.  

 

The method of searching each individual source was recorded using the following 

headings:  

▪ Name of resource,  

▪ Date searched,  

▪ Pathway followed (e.g., browsed headings, used search function within the 

website, browsed references),  

▪ Key words used, and  

▪ Number of results.  
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This ensured a consistent approach across online sources, enabled the flexibility to 

search each source differently, and the ability to search each source multiple times for 

different types of evidence. The results of this method can be found on the online open 

access repository, Figshare (https://doi.org/10.6084/m9.figshare.24005949.v1). 

 

Complementary search approaches such as asking experts working in the field of data 

linkage and citation searching of relevant documents accompanied the above search 

strategy.  

 

2.3.3 Eligibility criteria 

 

An eligibility criterion related to the population, concept, context, and outcomes of the 

review was used to screen the identified papers for relevance. The criterion was informed 

by known relevant papers identified in the scoping search and is detailed in Table 9. 

  

The search strategy identified documents that discuss linked data research related to 

early life health and child development within the context of the UK. By including a 

criterion related to outcomes at the screening stage it allowed documents that did not 

discuss linked data in relation to decision-making, strategies to promote the use of linked 

data, or the barriers and enablers to using linked data research to be filtered out. This 

was possible as reviewers had access to the context of the document and were able to 

search for evidence of how linked data might have been used. There were no restrictions 

on the types of evidence sources included in the review, to reflect the diverse nature of 

the evidence available. This is appropriate given there will be no synthesis of study 

results. 

 

 

 

 

https://doi.org/10.6084/m9.figshare.24005949.v1


 
 

 

Table 9 Mapping review eligibility criterion 

 Inclusion  Exclusion 

Population 1. The decision that was informed by the linked data research must relate to the early 

years of life. i.e., the decision taken must have implications for children in the early 

years of life (from conception to age of five years) or for the parents of children in their 

early years, where the child is also impacted. I acknowledge that linked data research 

may explore how exposures in the early years of life are associated with outcomes later 

in life. Thus, if the decision taken as a result of the research relates to changes made 

for children in the early years, then it is eligible for inclusion. For example, a linked data 

research study may show that an intervention in early childhood is associated with 

positive long-term outcomes, which in turn informed a decision to commission this 

intervention in early childhood. This would be eligible for inclusion.   

2. Where the document refers to multiple exposures and outcomes, at least one should 

be relevant to children under the age of five years. The mean or median age of children 

in the cohort study may be used to determine if the linked data research refers to 

children under five years.  

3. If the document is referring to strategies employed to promote the use of linked data 

research findings or barriers and enablers to using linked data research, the research 

must have implications for policy related to the early years period.  

4. The strategies outlined must be relevant to the use in early life decision-making or have 

the potential to.  

 

1. The linked data research that does not explore 

exposures, outcomes or interventions related to 

the early years of life or does not have 

implications for children in the early years of life.  
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 Inclusion  Exclusion 

Concept 1. The information used by early years decision-makers must relate to findings from 

linked data research.  

2. In the context of this review, the linked data must join routinely collected health data 

with at least one other health or non-health related data source to investigate topics 

around early life. Examples of eligible data linkage include:  

▪ Routinely collected health data linked with data on education or social care.  

▪ Routinely collected health data joined with a bespoke research dataset such 

as survey data, observational data, or data from a randomised control trial. 

▪ Maternity records linked with health visitor and/or general practice data.  

3. If the document is reporting on the strategies to promote the use of research findings 

or the barriers and enablers to influencing policy and practice around child health and 

development, it must be related to the use of linked data research.  

4. Eligible documents that help identify barriers and enablers to using linked data 

research could include qualitative research exploring the perspectives of stakeholders 

towards linked data.  

5. It would be advantageous if the document described how this influence was achieved, 

however studies simply stating the influence of their findings outside of academia are 

considered eligible.  

1. If the findings influencing the decision are not 

related to linked data research, such as findings 

relating solely to cohort survey data.  

Context 1. The data linkage study population and subsequent decision-making must be within the 

context of the UK.  

2. A document is eligible if it makes cross-country comparisons, providing it details the 

impact of the linked data research on UK decisions related to early life health. 

1. The data linkage study population and 

findings relate to a population outside of the 

United Kingdom.  
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 Inclusion  Exclusion 

2. The decision made as a result of the data 

linkage findings effects a population outside 

of the United Kingdom. 

Outcome The document must detail one of the following outcomes: 

1. The document must demonstrate how the findings of a data linkage study have 

influenced decisions related to early life. This could include changes to policy, clinical 

guidelines, clinical practice, voluntary sector practices or wider behavioural changes at 

the local or national level. 

2. Documents that indirectly mention how linked data study findings were used to 

influence policy and practice are eligible despite this not being the focus of the paper.  

3. Describe the strategies used to encourage the use of linked data research in early life 

decision-making.  

4. Describe the barriers or enablers to influencing policy and practice related to early life 

for linked data research (researcher perspective) 

5. Describe the barriers or enablers to using linked data research as evidence in decision-

making (decision-maker perspective).  

 

1. The empirical study does not reference how 

the findings influenced early life decision-

making.  

 

Evidence 

source 

1. There are no restrictions on the types of evidence sources included.  

2. Documents must be published after the year 2000. 

3. Documents must be published in English language.  

1. Studies published before the year 2000. 

2. Documents not written in English language.   

 



 
 

The search was narrowed to the UK as my research focuses on the use of routinely 

collected data from public services in the UK for the purposes of informing local decision-

making around child and maternal health. Given the variation in data governance laws, 

as well as the nature, provision and commissioning of health and care services between 

countries, it would be difficult to use information from different countries to inform this 

research. 

 

When exploring the strategies promoting the use of linked data research, those that had 

the potential to inform early years policy were judged relevant, as these documents rarely 

reported the age of the population. Thus, by excluding all documents where age is not 

referenced, it would reduce the knowledge gained in this review. Hence, if the data 

linkage population included children in the early years of life and the strategies could be 

applicable to evidence related to this population, then the document was eligible for 

inclusion.  

 

2.3.4 Evidence Selection  

 

All documents identified by the search strategy were exported to the reference 

management software ‘Endnote X9’ and all duplicates were removed. The results from 

the web searches were first exported into Paperpile, for efficient referencing and then 

exported into ‘Endnote X9’. All documents were then imported into the software package 

Rayaan.ai to support the screening process.  

 

To ensure accuracy during this process, two reviewers (myself and LP) independently 

screened the titles and abstracts of 10% of the documents against the eligibility criteria. 

To randomly assign 10% of the full texts for this validity check, I organised them in 

‘Endnote X9’ by title in alphabetical order and assigned every 10th article for screening. 

It is good practice to have 100% of the documents screened by a second reviewer, 

however, due to capacity constraints of this project, 10% was deemed appropriate. Inter-

rater reliability was then assessed using Cohens Kappa score to determine whether 

strong agreement score of 0.8 or greater was achieved (McHugh, 2012). A Kappa Score 

of 0.94 was attained and disagreements were resolved through discussion. I screened 

the remaining titles and abstracts. This process was reapplied at the full text screening 

stage, where a Kappa score of 1.0 was achieved. 

 

2.3.5 Data extraction  
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A mapping review catalogues the evidence gathered usually in the form of a database, 

which can provide detailed ‘meta-data’ about each of the included documents and their 

source.   

 

A data extraction form was developed based on the information needed to address the 

review objectives and converted into Google Form.  Relevant information included:  

▪ Data relating to the evidence source (i.e., author, year and whether the source is peer 

reviewed or grey literature),  

▪ Details of the data linkage (i.e., population whose data are linked, purpose of the 

linkage, what information is linked and whether the linkage is local, regional, or 

national),  

▪ Details of the child health/development outcome that the data linkage findings relate 

to,  

▪ Details of how the findings were used (i.e., who used the findings, what decision did 

they inform, how was this achieved and how was it measured),  

▪ Data on any strategies employed to encourage the use of the data linkage findings 

(i.e., methods of stakeholder engagement and whether these were successful), 

▪ Details of any barriers and enablers to using linked data research that were 

discussed. 

 

The data extraction form was then used to populate the systematic map of pre-defined 

categories. Categories included full reference, data sources linked, child health 

outcomes and type of research impact/influence. The systematic map is available on 

Figshare (https://doi.org/10.6084/m9.figshare.24006906.v1). This database can be used 

by linked data researchers and those investing in linked data research to understand the 

available evidence pertaining to the use of linked data research related to the early years 

beyond academia. 

 

The data extraction form was piloted using the first three included documents and refined 

accordingly before being applied to all eligible documents. I extracted the data from all 

the included studies and a second reviewer (LP) extracted the data from one of the 

included studies, to ensure accurate data extraction. Any discrepancies in the data 

extraction were resolved through discussion.  

 

2.3.6 Quality Assessment  

 

As outlined in Grant and Booth (2009), mapping reviews do not usually include a quality 

assessment process. The type of evidence this review considers is the type for which 

https://doi.org/10.6084/m9.figshare.24006906.v1
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critical appraisal is not appropriate. As such, the purpose of the documents eligible for 

inclusion may not have been to evaluate the impact of the linked data research findings 

but to simply present the results of the linked data research with a small section on how 

the findings were used.  

 

2.4  Results 

2.4.1 Total Studies  

 

The search strategy identified 2,400 potentially eligible records once duplicates were 

removed. A total of eight documents were included in this mapping review following full 

text review.  Figure 6 presents the results of the systematic search in a flow diagram. 
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Figure 6 Flow chart of search strategy adapted from PRISMA diagram* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

*Figure adapted from ‘The PRIMSA 2020 statement: an updated guideline for reporting 

systematic reviews’ by Page, et al., (2020) used under a CC-BY 4.0 licence. 
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Full-text documents assessed for 
eligibility 
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Full-text documents excluded: 
No evidence of linked data 
research influencing early years 
decision-making (n = 291) 
Decision or linked data not related 
to the UK (n = 9) 
Not related to perinatal or early life 
(n = 113) 
Not related to linked data as 
defined in this review (n= 97) 
Not related to decision-making (n= 
10) 
Age of children unclear (n= 28) 
No full text (n= 61) 
Barriers/enablers/strategies related 
to linkage of data rather than use 
of the data (n=31) 
 

Documents included in review 
(n = 8) 
 
 

https://www.bmj.com/content/372/bmj.n71
https://www.bmj.com/content/372/bmj.n71
https://creativecommons.org/licenses/by/4.0/
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The initial 2,400 documents identified by the search strategy included policy documents 

related to the early years of life and empirical studies utilising linked data. As discussed 

previously, there is an abundance of linked data research in the UK, therefore, it was 

important for this review to capture this research, so that reviewers could determine 

whether it had influenced decision-making. 

 

Many of the studies excluded under the reason “No evidence of linked data research 

influencing early years decision-making” describe linked data research but this research 

cannot clearly be linked with UK decision-making around the early years of life.  

 

Some of the search results were weblinks that led to multiple documents, where each 

document was screened for relevance.  

 

2.4.2  Distribution of studies  

 

All documents were published since 2010. This accords with the increased use of linked 

data for research over the last decade.  

 

Table 10 demonstrates the distribution of studies based on the geographical area 

covered by the data linkage. A variety of nations were covered in the documents 

identified, where no documents were specifically related to Northern Ireland.   

 

Table 10 Distribution of documents based on area covered by linkage, where reported  

Study location   Number of included documents 

Scotland 2 

England 2 

England and Wales 1 

United Kingdom 2 

 

Most of the identified documents were discovered during the grey literature searches, 

with reports being the most common document type, as shown in Table 11. Three of the 

included studies were published in the peer-reviewed literature. Eligible documents were 

more likely to be found in the grey literature, as research studies often don’t know the 

impact of their research until after they have published the results in the peer review 

literature. Hence any impacts are likely reported on organisational websites or in reports.   
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Table 11 Distribution of documents based on document type 

Document type Number of included documents 

Peer reviewed article  3 

Report  4 

Policy document 1 

 

Table 12 represents the distribution of documents with respect to the data sources 

included in the linkage. One article describes multiple studies that utilise data linkage, 

where each link to different datasets. This was categorised under ‘routinely collected 

health data sources and other sources’. Most of the included documents utilised routinely 

collected data alongside other non-routinely collected information such as cohort 

observational data, survey data or non-health data. Of those that linked routinely 

collected health data sources and other sources, four linked to education data. Few 

studies (n=2) linked routine data exclusively from health data sources.  

 

Table 12 Distribution of documents based on data sources linked 

Datasets linked Number of included documents 

Routinely collected health data sources 

and other sources 

6 

Routinely collected health data sources  2 

 

Table 13 presents the distribution of documents based on the outcome they address that 

is relevant to this review. Strategies to promote the use of linked data research was the 

most frequently reported outcome (n=6). There were a relatively small number of 

documents that reported the use of linked data research by UK decision-makers (n=2). 

Two documents addressed both strategies to promote the use of linked data research 

findings and barriers/facilitators to using linked data evidence. 
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Table 13 Distribution of documents based on the outcome relevant to this review 

Outcome relevant to this review Number of included documents 

Strategies to promote the use of linked 

data research findings 

6 

Barriers and facilitators to using linked 

data evidence 

2 

Linked data influenced decision-making 2 

 

2.4.3  Summary of the included documents  

 

A summary of the included documents is detailed in Table 14. A list of excluded 

documents has been maintained and is available on request.  



 
 

 

Table 14 Summary of included studies 

Reference ID and short 
identifier 

Reference Study 
location 

Data sources linked Early life outcome  Outcome relevant to 
this review 

1. ADR UK (2021b) ADR UK. (2021b) Our public 
engagement activities [Online]. 
Available: https://www.adruk.org/our-
mission/our-public-engagement-
activities/ [Accessed 3rd February 2022]. 

UK ADR UK host the ECHILD 
database which links 
administrative health and 
education data for children. 

Child health and 
education  

Strategies to 
promote the use of 
linked data research 
findings 

2. Davis-Kean et al., 
(2017) 

Davis-Kean, P., Chambers, R., 
Davidson, L., Kleinert, C., Ren, Q. & 
Tang, S. (2017). Longitudinal Studies 
Strategic Review 2017 Report to the 
Economic and Social Research Council. 
 

Includes a 
range of 
data 
linkage 
studies 
covering 
areas 
across the 
UK 

N/A N/A Strategies to 
promote the use of 
linked data research 
findings,  
Barriers and 
facilitators to using 
linked data 
evidence 

3. Hopf et al., (2014) Hopf, Y. M., Bond, C., Francis, J., 
Haughney, J. & Helms, P. J. (2014). 'The 
more you link, the more you risk ...' - A 
focus group study exploring views about 
data linkage for pharmacovigilance. 
British Journal of Clinical Pharmacology, 
78, 1143-1150. 

Scotland Linking of routinely collected 
national paediatric data. 
Combining datasets from 
primary and secondary care 

Paediatric Adverse 
Drug Reactions 

Strategies to 
promote the use of 
linked data research 
findings 

4. Macfarlane et al., 
(2019) 

Macfarlane, A., Dattani, N., Gibson, R., 
Harper, G., Martin, P., Scanlon, M., 
Newburn, M. & Cortina-Borja, M. (2019). 
Births and their outcomes by time, day 
and year: a retrospective birth cohort 
data linkage study. Health Services and 
Delivery Research, 7, 1-268. 
 

England, 
Wales 

ONS birth records, death 
registration records, Hospital 
Episode Statistics in England 
and Patient Episode Database 
for Wales linked with National 
Community Child Health 
Database. The Centre for 
Maternal and Child Enquiries 
data for England and Wales 

Mortality of babies 
and mothers, and 
morbidity recorded 
at birth and any 
subsequent hospital 
admission. They 
examined patterns 
in births by time, 
day and year and 
variations between 

Strategies to 
promote the use of 
linked data research 
findings, Barriers 
and facilitators to 
using linked data 
evidence 

https://www.adruk.org/our-mission/our-public-engagement-activities/
https://www.adruk.org/our-mission/our-public-engagement-activities/
https://www.adruk.org/our-mission/our-public-engagement-activities/
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Reference ID and short 
identifier 

Reference Study 
location 

Data sources linked Early life outcome  Outcome relevant to 
this review 

from 2005 to 2009 were linked 
to stillbirth registration records 

maternity services 
in relation to 
medical and 
midwifery staffing, 
intervention and 
size of unit. They 
examined how the 
outcome of 
pregnancy. 

5. Powell et al. (2021) Powell, T., Gheera, M., Foster, D., Long, 
R. & Kennedy, S. (2021). Early 
intervention: policy and provision, UK 
Parliament Research Briefings. 
 

England  Specifics of the data linkage 
not specified, however the 
source it references links 
maternally reported baseline 
and follow-up data with, 
Hospital Episode Statistics 
data, social care, educational 
data, and abortions data. 

Child development 
at reception age. 

Linked data 
influenced decision-
making 

6. Robling et al. (2021) Robling, M., Lugg-Widger, F., Cannings-
John, R., Sanders, J., Angel, L., 
Channon, S., Fitzsimmons, D., Hood, K., 
Kenkre, J., Moody, G., Owen-Jones, E., 
Pockett, R., Segrott, J. & Slater, T. 
(2021). The Family Nurse Partnership to 
reduce maltreatment and improve child 
health and development in young 
children: the BB:2 6 routine data-linkage 
follow-up to earlier RCT. Public Health 
Research, 9, 1-160. 
 

England Maternally reported baseline 
and follow-up data from a 
randomised control trial was 
linked with, Hospital Episode 
Statistics (through NHS 
Digital), social care and 
educational data (from the 
National Pupil Database) and 
abortions data (from the 
Department of Health and 
Social Care) for both the 
mother and child. 
 

Primary outcome: 
child-in-need status, 
secondary 
outcomes: (1) 
referral to social 
services, child 
protection 
registration, child-
in-need 
categorisation, 
looked-after status, 
recorded injuries 
and ingestions at 
any time during 
follow-up; (2) early 
childcare and 
educational 
attendance, school 

Linked data 
influenced decision-
making 
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Reference ID and short 
identifier 

Reference Study 
location 

Data sources linked Early life outcome  Outcome relevant to 
this review 

readiness (Early 
Years Foundation 
Stage Profile score) 
and (3) health-care 
costs.  

7. Growing Up in 
Scotland (2010) 

Growing Up in Scotland.  (2010). Using 
the findings from the Growing Up in 
Scotland study - a guide for Local 
Authorities, Centre for Research on 
Families and Relationships, The 
University of Edinburgh. 
 

Scotland Data linkage of cohort 
questionnaire data to 
administrative data 

Early life topics 
covered include 
characteristics and 
circumstances of 
children and their 
families; pregnancy 
and birth; parental 
support; parenting 
styles and 
responsibilities; 
childcare and work-
life balance; child 
health and 
development; 
parental health; 
food and eating; 
and experiences of 
pre-school 
education. 

Strategies to 
promote the use of 
linked data research 
findings 

8. Waind, and Mc 
Grath-Lone (2021) 

Waind, E. and Mc Grath-Lone, L. (2021). 
The Education & Child Health Insights 
from Linked Data (ECHILD) Database 
Key messages from stakeholders, ADR 
UK. 

UK The ECHILD Database links 
health, education, and social 
care data for all children in 
England. It currently links two 
the National Pupil Database 
and Hospital Episode Statistics, 
and there are plans to link 
primary care data, Community 
Services Data Set, Longitudinal 
Education Outcomes, Data 
from local authorities. 

Health and 
education  

Strategies to 
promote the use of 
linked data research 
findings 



 
 

2.4.4  Expert consultation  

 

This section highlights the key messages from consulting with experts in the field of data 

linkage, which complement the findings from the literature searches. No exact quotations 

are included to protect the anonymity of those who were involved.  

 

Before beginning the review, I consulted with information specialists working on a 

mapping review exploring the use of linked routine data in local commissioning settings. 

They were able to advise on the mapping review method, searching the grey literature, 

and they identified case studies where information had been shared between services 

that could improve commissioning of services to enhance wellbeing of communities. 

Unfortunately, the cases where routine data were linked to explore the early years of life 

outcomes provided no evidence of impact on UK decision making.  

 

As a result of the search strategy a webpage was identified entitled ‘Linking datasets for 

the benefit of children and young people’ (Nuffield Trust, 2022). It related to an event 

held by the Nuffield Trust in November 2019, which brought together key stakeholders 

from health and care, local government, and research organisations to learn how data 

linkage can be used to benefit children and young people. It also explored new insights 

derived from linked data and what changes had been made locally as a result. There 

were no details on the webpage relating to the discussions that took place at the event. 

Thus, to find out more information, I contacted the organisers of the event using the 

details provided on the page. I arranged an online meeting with a member of the team 

who attended the event, to discuss the event in relation to the objectives of this review. 

A reflection from the event was that successful data linkage projects are driven by highly 

motivated individuals pushing the agenda forward. It was suggested that linked data may 

be informing practice locally and used strategically, but details of how it has been used 

are unlikely to be published, unless partnered with an academic institution. In contrast, 

university-based researchers are likely to publish their findings in journals, as a higher 

priority than informing policy and practice. This could explain why few eligible papers 

were identified in this review, as information about how linked data have been used is 

not consistently reported in a discoverable way.  

 

Another relevant discussion from this event related to the challenges of using linked data 

locally. For local authorities to use linked data research, it needs to be made available in 

an accessible format and the lack of analytical capability within local authorities is a 

barrier to using linked data as evidence. In addition, information systems within local 

authorities prevent them from easily accessing software which allows analysis of the 
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data, thus creating a barrier to using linked data to inform decision-making. A final 

reflection related to understanding the importance of linked data research in decision-

making and incorporating this more formally into decision-maker roles. 

 

Experts at data linkage studies were unable to identify well documented examples of 

where linked routine data research had informed policy and practice. Many of the other 

research papers suggested by informants which have achieved impact, are beyond the 

scope of this review as they were focused on educational outcomes for children over the 

age of five years. This lack of evidence was explained by the limited incentives to trace 

the impact once the research funding stream has ended. There is also no standardised 

way of reporting the impact of linked data research, making studies less likely to report 

on this in a discoverable way.  

 

After consulting with multiple experts working on different data linkage studies and those 

working in this field, I reached a saturation of responses, where no additional case 

studies were being identified, and carried out no further consultation.  

 

2.4.5 Narrative review  

 
This section discusses the identified studies with respect to the review objectives.  

 

A range of data sources are linked between each of the included documents, 

demonstrating the scope of linked data research. A summary is provided here:  

 

▪ Two of the documents refer to ADR UK which hosts the ECHILD database, linking 

health and education data for children (ADR UK, 2021e and Waind, and Mc Grath-

Lone, 2021); 

▪ Two documents refer to the Family Nurse Partnership evaluation which links 

maternally reported baseline data and follow-up data from a randomised control trial 

with Hospital Episode Statistics data, social care, educational data and abortions 

data (Powell et al., 2021; Robling et al., 2021);  

▪ One study combined datasets from primary and secondary care for 

pharmacovigilance (Hopf et al. 2014);  

▪ One study links birth records, death registration records, Hospital Episode Statistics 

in England, Patient Episode Database for Wales and the National Community Child 

Health Database (NCCHD) (Macfarlane et al. 2019);  

▪ One document links administrative data to cohort questionnaire data in Scotland 

(Growing Up in Scotland, 2010).  
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The child health outcomes reported in the included documents are wide ranging. They 

include developmental outcomes at preschool age, mortality and morbidity, patterns in 

birth timing, and paediatric adverse drug reactions.  

 

2.4.5.1 Use of linked data research to inform UK decision-making 

around the early years of life  

 

Two documents identified in this review reported the use of linked data research findings 

by UK decision-makers, at the national and local level (Powell et al., 2021; Robling et al., 

2021), both of which were published in 2021. These two documents refer to an evaluation 

of the Family Nurse Partnership (FNP), which utilises linked routine data to follow-up an 

earlier randomised control trial. The evaluation was a stand-alone data linkage study and 

not part of a data linkage cohort study. The FNP provides support to mothers under the 

age of 24 from early pregnancy until their child is aged between one and two years. The 

peer-reviewed paper by Robling et al., (2021) is the original document describing the 

methods and results of the data linkage study. The paper demonstrates that the FNP 

improves child development at age five years (Family Nurse Partnership, 2022). 

 

It was included in this review, as in the section detailing the implications of the results on 

practice, it stated that the FNP “remains locally commissioned and delivered in England. 

Local needs and priorities may determine the weight attached to these different sets of 

outcomes" (pg.101 Robling et al., 2021). As a result of the linkage study, some local 

decision-makers have continued to commission the service, which is provided to families 

during the early years.  

 

Prior to the study by Robling et al., (2021), some local areas had begun to decommission 

the FNP e.g., Bradford decommissioned the service in 2018 (Family Nurse Partnership 

National Unit & Dartington Service Design Lab, 2020). The findings from the original 

randomised control trial showed no evidence of the intervention improving outcomes in 

UK. However, the researchers involved in the Robling et al., (2021) study were aware of 

studies in the United States showing the programmes to work in the longer term. Hence, 

data linkage enabled longer term follow-up, allowing additional benefits in the UK to be 

examined. It is unclear from the evidence presented whether local areas 

recommissioned the FNP or if those already providing the service continued to provide 

the FNP, as a result of this research.  

 

A policy briefing by Powell et al., (2021) titled ‘Early intervention: policy and provision’, 

references the data linkage study by Robling et al., (2021). In the policy document, they 
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refer to the Health and Social Care Committee’s report on the First 1,000 days of life 

where they recommend that the Government works with local areas and the voluntary 

sector to develop a programme into which children and families who need targeted 

support can be referred, drawing on the experience of the FNP in Scotland, Northern 

Ireland, and in some parts of England.  

 

“The Committee also agreed with the Science and Technology Select Committee that 

commissioners should continue to appraise the evidence base for the FNP, as well as 

for other targeted interventions, and consider investment or disinvestment accordingly” 

(pg.18 Powell et al., 2021).  

 

The document describes the Government’s response to this, which is outlined in their 

work with the Early Intervention Foundation as a ‘What Works Centre’, ensuring that 

investment in services is evidence-based and has a strong impact on child outcomes. 

The Government outlined the following in relation to the FNP:  

 

"The FNP programme uses an approach to share learning and evidence that once tested 

has the potential to benefit a wider cohort of families. In April 2020, the FNP National 

Unit function will transfer to in-house within Public Health England to enable 

sustainability, significantly better taxpayer value, and dissemination of skills and 

knowledge across a range of high priority early years interventions. This will enable 

[Public Health England] to deliver the FNP National Unit functions to fulfil the FNP licence 

requirements for England, as well as supporting cross government priorities on the first 

1000 days in order to benefit a wider cohort of children" (pg.18, Powell et al., 2021).  

 

In relation to the objectives of this review, the document by Powell et al., (2021), shows 

the linked data research by Robling et al., (2021) being used by the Health and Social 

Care Committee and the UK government to make decisions about the FNP. By only 

reading the report by Powell et al., (2021), details of the data linkage are unclear. 

Therefore, to establish eligibility for this review, reviewers located the original document, 

Robling et al., (2021), to ensure that it referred to the correct PCC. This process was 

carried out for all policy documents that referenced linked data research.  

 

The evidence relating to the use of linked data research in decision-making was 

challenging to identify in both documents. In Powell et al., (2021), it was a short 

paragraph referencing the evaluation study by Robling et al., (2021). In Robling et al., 

(2021), it was one line on page 101 that demonstrated how it had informed 

commissioning decisions. This demonstrates the challenges of understanding how 
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linked data research are being used, as the evidence is not presented in an easily 

discoverable way. 

 

No other data linkage studies identified in this review reported evidence of their findings 

informing UK decision-making around the early years of life, nor did any policy document 

refer to data linkage findings within the field of early life.  

 

No documents were identified that assessed the impact of linked data research and there 

was no standardised way of reporting impact for linked data research. This reveals a gap 

in the knowledge for whether linked data research studies evaluate the impact of their 

findings.  

 

2.4.5.2 Strategies used to promote the use of linked data research 

findings 

 

Six documents identified in this review suggested strategies for promoting the use of 

linked data research by decision-makers beyond academia (ADR UK, 2021e; Davis-

Kean et al. 2017; Hopf et al. 2014; Macfarlane et al. 2019; Growing Up in Scotland, 2010; 

Waind, and Mc Grath-Lone, 2021). Two documents were published in the peer-reviewed 

literature (Hopf et al., 2014 and Macfarlane et al., 2019) whilst others were reports or 

webpages located by the grey literature searches. Webpages and reports are likely more 

common as they are easily discoverable to other data linkage studies wishing to access 

this information.  

 

Across the body of included literature, different strategies for promoting the use of linked 

data were identified. These strategies fell broadly into three categories: engagement 

activities; dissemination and communication of results; and providing advice for research 

users. 

 

Three of the six documents (ADR UK, 2021e; Macfarlane et al., 2019; Waind, and Mc 

Grath-Lone, 2021) describe methods of engagement for promoting the use of linked data 

research findings. Three documents (Davis-Kean et al., 2017; Macfarlane et al., 2019; 

Hopf et al., 2014) describe the dissemination of results to encourage use by decision-

makers, where Macfarlane et al., (2019) discusses how their engagement activities 

supported the dissemination of their research. Finally, one document (Growing Up in 

Scotland, 2010) provided a guide for local authorities using findings from GUS. 
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The webpage by ADR UK (2021b) titled ‘Our public engagement activities’, does not 

directly reference the term linked data, however, it is widely known that ADR UK joins 

administrative data from across the public sector and makes it available for research in 

a safe and secure way to enable better informed policy and decisions. They also host 

the ECHILD database which links health and education data from birth to age 25 years. 

The strategies outlined in this document have the potential to promote the use of linked 

data for early years decision-making. Hence, this page was included as the reviewers 

agreed and were satisfied that the strategies represented have the potential to improve 

the use of linked data in early years decision-making. The webpage describes how ADR 

UK engages with charities and voluntary organisations to understand their specific 

research needs and empowers these groups by offering the opportunity to influence the 

direction and outcomes of the research. They also discuss their country specific 

engagement strategies which are presented in Table 15. The theme running through 

each of the strategies is engagement of local organisations to raise awareness of the 

linked data and its potential for answering locally relevant questions. 

 
Table 15 ADR's Engagement Strategies 

ADR 
Organisation 

Engagement Strategy 

ADR 
Northern 
Ireland  

They hold a Data Workshop Series around themes of interest to both 
researchers and local organisations. These focus on raising 
awareness among third sector groups about the power and potential 
of data in their own work and how complex questions can be answered 
using data, as well as embedding positive working relationships with 
the third sector. By bringing key stakeholders onto steering 
committees for each of its projects, they maximise engagement with 
people and organisations with differing expertise and knowledge of the 
issues researchers are exploring. 

ADR 
Scotland  

Conduct project-specific conversations with third sector organisations 
able to speak on behalf of the publics and communities relevant to 
each of their projects. 

ADR Wales  Holds stakeholder workshops with devolved and local government 
and third sector organisations to get feedback on work already done 
and gain input on future work. 

ADR England Oversees community representative panels made up of third sector 
representatives, practitioners and others working directly with or on 
behalf of particular groups. For example, the ADR England Children 
and Young People Representative Panel is made up of people 
working directly with or on behalf of children. These panels help shape 
ADR to deliver the greatest possible benefits for the public. 

 

A report by Waind and McGrath-Lone (2021) focused specifically on the ECHILD 

database hosted by ADR UK and presented the key messages from stakeholders. 

Similar to the ADR UK webpage (ADR UK, 2021e), the report stresses the importance of 

engaging the intended users of the research, particularly in developing the research 
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questions. This is to ensure that the research findings are useful to them, and they can 

understand and apply them to the immediate benefit of children.  

 

In contrast, a paper by Macfarlane et al., (2019) describes their use of public engagement 

to disseminate the findings to promote the use beyond academia. They describe how 

key individuals from National Childbirth Trust (NCT) assisted with dissemination of 

findings through social media using a short accessible hashtag, and they have plans to 

disseminate to parents, parent representatives and NCT practitioners. They have also 

spoken at conferences and published in the peer reviewed literature to promote the use 

of their findings. However, they explain that due to the delays experienced during the 

project, their dissemination plans have been limited.  

 

The difference between the strategies of ADR UK and Macfarlane et al., (2019) is that 

Macfarlane et al. (2019) are focused on engagement at the end of the research study 

whereas ADR UK is more concerned with ensuring the research is relevant to local 

stakeholders from the beginning. This is likely because ADR UK has the potential to be 

used for a range of research studies related to the early years of life whereas the 

Macfarlane et al. (2019) study is an ad hoc linkage focused on a particular area of child 

and maternal health, which they already know to be relevant to policy.  

 

Similar to Macfarlane et al., (2019), Hopf et al., (2014) focuses their strategy on 

dissemination. Hopf et al., (2014) explored the views of frontline healthcare professionals 

on linking routinely collected national paediatric data for the purpose of identifying earlier 

signals of adverse drug reactions in Scotland. Participants in the study suggested modes 

of dissemination that included reports and publishing in the peer-reviewed literature. 

They considered databases like NHS e-library (now called The Knowledge Network; 

http://www.knowledge.scot.nhs.uk/home.aspx) as well as websites similar to NHS 

Clinical Evidence (http://www.cks.nhs.uk/home). The need for concise, ‘short and 

snappy’ information was emphasised as health care professionals are already inundated 

with information, which then gets ignored. This is consistent with other scientific research 

(Oliver et al., 2014). A paediatric pharmacist highlighted that this information should also 

be sent to someone “who can do something about it”, stressing that this linked data 

research should be targeted at those who make the decisions. As the study by Hopf et 

al., (2014) engaged local decision-makers in this research, they were also ensuring that 

the linked data were being used for purposes relevant to their needs, similar to the aim 

of ADR UK’s strategies. However, Hopf et al., (2014) describe no further plans to engage 

these stakeholders beyond this initial research. The suggestions put forward by the 

stakeholders participating in Hopf et al., (2014) are useful as they directly describe the 

perspectives of those who have the potential to use the linked data to inform early years 

http://www.knowledge.scot.nhs.uk/home.aspx
http://www.cks.nhs.uk/home
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decision-making. These suggestions could also be categorised as enablers for decision-

makers to make use of linked data research.  

 

Similarly, Davis-Kean et al., (2017) focus on presenting and communicating the data and 

research to decision-makers to ensure they can make use of it. Davis-Kean et al., (2017) 

present the outcomes from consultation with key stakeholders and experts to explore the 

advantages and challenges to using administrative data linkage and how training, 

access, and promotion of longitudinal investments can be continued and enhanced. This 

was part of a review of longitudinal studies funded by the Economic and Social Research 

Council (ESRC). They describe how one of their funded projects, CLOSER, has 

produced resources to promote the value of administrative data for research. The report 

describes services that assist with the discovery of longitudinal research by decision-

makers, including linked data research, such as CLOSER Discovery and UK Data 

Service (UKDS) discovery site. However, it is unclear whether policymakers access 

these platforms. From the statistics on data downloads from UKDS, government users 

represent just 2% of the UKDS downloads of longitudinal study data. The report 

recommends constructing an administrative data spine to be used as a basis for data 

linkage. A data administrative spine is described as a register that contains a record of 

every individual in the UK population, including their contact details, and key health and 

social information such as health status, age, and socio-economic status. This can be 

used as a research tool to understand if existing studies are representative of the wider 

population, allowing decision-makers to understand how to interpret the findings when 

designing policies (UKRI, 2022b).   

 

Finally, Davis-Kean et al., (2017) recommend that the ESRC, which funds and co-funds 

multiple studies that utilise linked data research, support longitudinal investments to 

develop innovative technology, tools, methods, and measures to track and compile 

metrics on data use and sharing. This could enable the impact of this research to be 

demonstrated. This could also aid the discovery of the information sought in this mapping 

review. They recommend that ESRC, in collaboration with UKDS, funds the development 

of a centralised analysis platform, aimed at policy users. The aim is to facilitate analysis 

of longitudinal data, including linked data. This platform would provide descriptive 

statistics and share data in a way that is accessible to users who are interested in 

longitudinal data, but with diverse interests and varying levels of statistical knowledge 

and methodological training. This has yet to be implemented, therefore, I was unable to 

determine whether this would encourage the use of linked data research in decision-

making.  
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The strategies reported by Davis-Kean et al., (2017) likely differ from the others as they 

are promoting the use of multiple studies utilising linked data, therefore, a platform 

improving the discoverability of data and evidence is likely to have the most impact. This 

is because decision-makers can seek out the evidence most relevant to their needs, 

whereas ad hoc data linkage studies such as Macfarlane et al., (2019) focus on getting 

the evidence from one study to the relevant decision-makers, which calls for targeted 

dissemination.  

Finally, a report by Growing Up in Scotland (2010) provided a guide for local authorities 

using findings from GUS. Information on GUS is presented in Table 1. The fact that the 

report exists is evidence of a strategy to promote the use of linked data research as it 

explains how their data can be used to improve local early years policy and services.  

There does not appear to be a best strategy for engaging stakeholders or encouraging 

the use of linked data by decision-makers. There were variations in the identified 

strategies such as ADR UK (2021b) focused on engaging stakeholders at the start, 

whereas Davis-Kean et al., (2017) appeared to focus on how the research could be 

accessed once it has been produced. None of the documents identified described 

whether the strategies had successfully promoted the use of linked data by decision-

makers, thus revealing a gap in knowledge as to how to successfully promote the use of 

linked data research. I was, therefore, unable to evaluate the impact of the strategies on 

the use of linked data in decision-making.  

 

2.4.5.3 Barriers and enablers to using linked data research in UK 

decision-making around the early years of life 

 

Two of the papers identified in this review (Davis-Kean et al., 2017; Macfarlane et al., 

2019) discussed barriers to using linked data research in UK decision-making as well as 

the strategies used to promote the use of linked data research. Some of the barriers or 

challenges presented in these documents are presented as barriers to linking 

administrative data, which can also influence the use of linked data research. For 

example, Davis-Kean et al., (2017) suggest that the challenges associated with linking 

longitudinal survey data to administrative data include: user training, resource, access, 

consent, legislation, and data management, where these factors also affect the ability to 

use linked data for research and decision-making. Davis-Kean et al., (2017) also 

stipulated that the needs of policymakers and non-academics differ from the needs of 

the scientific community in three central aspects: first, they need results more quickly to 

be able to react in time and reach the affected population with policy outcomes; second, 

they have a large interest in observing changes over time to identify spheres of political 
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action; and third, they often need data from intervention studies to evaluate measures in 

trial studies before implementing them. The first aspect is a barrier that linked data needs 

to overcome if decision-makers are to make use of it as evidence in decision-making. 

This is in accordance with the discussions from the Nuffield Trust event presented in 

section 2.4.4.  Therefore, it is recommended that the research be made available in an 

accessible and timely manner. The second and third aspects present opportunities for 

linked data research to inform policy and practice. 

 

Macfarlane et al., (2019), suggest that the wider implications of the unsuccessful attempt 

to establish the care.data system was a barrier to achieving impact. The care.data 

programme is discussed in section 1.2.4. The legacy the care.data programme left for 

data linkage could explain why new data linkages are struggling to influence decision-

making. Macfarlane et al., (2019) also describe issues with quality around the Hospital 

Episode Statistics submitted by some maternity units, which can also be interpreted as 

a barrier to using linked data research in decision-making, as the research may seem 

unreliable. Macfarlane et al., (2019) suggested that Public Health Analysts being moved 

out of the health service to local authorities was a barrier to accessing the data and for 

decision-making to be informed by their research. The delays they faced as part of the 

project with accessing the linked data limited the impact their findings were able to 

achieve. This links back to the point made by Davis-Kean et al., (2017) regarding the 

need for timely research. 

 

Overall, the key barriers identified from these two documents are that policymakers need 

to be able to trust the data linkage is ethical and of good quality to inform decision-making 

and that the evidence needs to be timely, accessible, and policy relevant. The barriers 

identified in this review were implicit and more research is needed to further understand 

the factors that enable and prevent decision-makers using linked data research.  

 

2.5  Discussion 

2.5.1 Key findings  

 

The evidence related to how linked data have been used by decision-makers to inform 

early years policy and practice is not easy to discover. This reveals a gap in the 

knowledge regarding how linked data research is used by these decision-makers. The 

only evidence identified in this review related to an evaluation of the FNP, which used 

linked routine data to follow-up a randomised control trial, where local and national 

decision-makers used this to inform commissioning decisions and discussions. Despite 

the data linkage study being independent and funded by the NIHR, the FNP is 



 112 

government funded and policy relevant (as demonstrated in their first 1000 days of life 

publication). This could explain why local and national decision-makers have made 

decisions using this linked data evidence (House of Commons, 2019). This may be 

because the government were aware of the study from the start, making it more likely 

that they would be invested in the results and recommendations. This aligns with one of 

the strategies identified to promote the use of linked data research, which involved 

engaging with stakeholders at the start and throughout the research process. 

 

It was expected that this review would have identified more examples of linked data 

research informing decision-making as there have been large government investments 

into UK data linkage infrastructure, extensive discussions about the benefits for decision-

making in early life health, and Scotland has established strong data linkage 

programmes, such as ScottisH Informatics Programme (SHIP), for over 10 years 

(Scottish Government 2012a).  

 

The lack of evidence identified in this review could suggest that linked data research is 

not being used by policymakers. One possible reason for this could be that linked data 

research is not relevant to the policy and practice agenda or that linked data research 

has not provided the right solutions that decision-makers are able to implement. 

Alternatively, the lack of evidence identified in this review could reflect the challenges of 

measuring research impact (as detailed in section 1.5.5). It could also be interpreted as 

support for Weiss’s theory of enlightenment (1977, 1979, 1982), where research 

influences policy indirectly through the diffuse of ideas, as it is challenging to identify how 

the ideas associated with linked data research findings have influenced policy decisions.  

In addition, it is common for policy changes to occur much later in the research translation 

timeline, often a long time after the end of the research study. As a result, many changes 

likely go unreported, making such changes difficult to find in the literature.  

 

The experts consulted as part of this research discussed how the lack of incentives for 

researchers to trace impact could explain why evidence was not identified in this review. 

This contradicts the literature presented in section 1.5.3, which implies that 

demonstration of impact is rewarded by the REF and research funders. In addition, 

experts consulted in this research highlighted that much of the linked data research has 

centred around educational outcomes, where exposures and outcomes are measured 

beyond the age of five years. These studies were beyond the scope of this review, which 

could also explain why limited evidence was identified.  

 

Further to this, two Information Specialists, Mark Clowes, and Anthea Sutton, produced 

a report reflecting on their experiences of reviewing the grey literature for a mapping 
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review that explored how local governments are accessing, linking, and ‘using real-world 

data’ (Clowes and Sutton, 2021). They commented that local authorities “do not have a 

well-established tradition of publishing peer reviewed articles”, which was reinforced by 

a discussion with an expert working in the field of data linkage (see section 2.4.4). This 

could explain why there was little documentation discovered in this review relating to how 

local authorities make use of linked data research in decisions related to the early years 

of life.  

 

Clowes and Sutton (2021) also note that there is much discussion around the sharing of 

data, but this does not necessarily mean it has been implemented. This creates 

challenges for identifying instances where data have been shared and used to inform 

decision-making. Many of the documents identified in this review related to the potential 

of linked data or detailed the implications of their data linkage findings for policy and 

practice, but it was unclear whether this had translated into action. Further research is 

needed to understand if and how linked data research is being used in local and national 

policy and practice settings. If linked data research is not being used, it is important to 

understand why it is not being used.  

 

A recommendation for researchers would be to consider the impact of the research early 

in the research cycle and involve the right stakeholders from the start. In the absence of 

stakeholder engagement in research, policymakers may be unaware of the research and 

are, therefore, unable to benefit from its intelligence. Thus, there is a need to bridge this 

gap between policymakers and researchers, and developing an effective engagement 

method would be a useful tool for both researchers and policymakers. Further to this, 

researchers should take responsibility for making the impacts of their research clear and 

discoverable, and not rely on practitioners and policymakers to document when research 

has informed their decisions. This would aid the discovery of the evidence sought in this 

review. In the absence of an impact assessment, it is difficult to ascertain whether linked 

data research is improving child health outcomes. A recommendation for future research 

is to develop a way of reporting the impact of linked data research that is discoverable 

and meaningful for investors, as well as tracking the impact on health outcomes. I 

acknowledge it will be challenging to isolate the impact of just one research study.  

 

An examination of the identified documents indicated a small knowledge cluster around 

strategies to promote the use of linked data by decision-makers (n=6), although this did 

not reveal how successful these strategies are, or best practice around these strategies. 

The evidence relating to this objective was wide ranging including websites, reports, and 

peer reviewed literature, each offering a different approach to promoting the use of their 

findings. The identified strategies ranged from engagement of stakeholders and non-
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academic audiences, to disseminating findings in easily accessible formats, to the right 

audience, and by influential people. This is consistent with the more complex theories of 

knowledge transfer which recognise the importance of the relationship between 

policymakers, researchers, and other actors in the knowledge transfer process. The 

emphasis on engaging the intended users of research is also a key part of the FHI 360 

Research Utilisation Framework, which underpins the research conducted in this thesis.  

 

Strategies were often implied rather than explicitly promoting the use of linked data 

research by decision-makers. For example, documents would describe their 

engagement activities but not specify the impact that this engagement has on research 

use by decision-makers. I recognise the challenges of attributing the impact of specific 

activities on the adoption of research, as detailed in section 1.5.5. However, it is 

important to understand how researchers can actively encourage the use of their 

research by policymakers. Further research is needed to understand how best to 

measure the effectiveness of different strategies for translating research into policy and 

practice.  

 

Research on the barriers and enablers for policymakers to use research evidence is well 

established (see Chapter 1). The documents included in this review identified similar 

barriers to those presented by Oliver et al., (2014). For example, Davis-Kean et al., 

(2017) found timing and opportunity to be key barriers, aligning with Oliver et al., (2014), 

although, these barriers were not discussed in detail by Davis-Kean et al., (2017). Hence, 

there is a gap in knowledge relating to the factors that enable and prevent the use of 

linked data research by UK decision-makers. It is possible that the barriers and enablers 

to using linked data research in early years decision-makers are similar to that of other 

ages or scientific research. More research is needed to understand if these are different 

from linked data research evidence. 

 

Overall, there was a paucity of documents that demonstrated linked data research 

influencing UK decision-making around early life health. There are a greater number of 

studies exploring the strategies to promote the use of linked data research, although, the 

evidence is still scarce. As the first 1,001 days is a key focus for national policymakers 

for improving health across the life course, this shows a missed opportunity for linked 

data to explore issues related to the early years and inform this policy agenda.  

 

2.5.2 Methodological Challenges 
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The ubiquitous nature of the evidence this review was attempting to identify, meant it 

was challenging to ensure a comprehensive search of each grey literature source. The 

websites listed in Table 7 were variable in their usability, where some allowed structured 

searches while others relied on basic search functions. Hence, specific key words such 

as “data linkage” or “early years” were used where complex searches were not 

applicable. Searching the grey literature meant I was often relocated to other websites, 

as was also found by information specialists conducting a similar review (Clowes and 

Sutton, 2021). Like Clowes and Sutton (2021), I also found a number of “404 File not 

Found” messages for documents that were initially thought to be eligible during the title 

and abstract screening. Hence in some instances, it was not possible to locate the 

original document identified using the search strategy.  

 

An additional challenge faced during the screening stage was identifying if the research 

findings related to linked data or children of the right age group. Many birth cohort studies 

now link observational data to administrative records and are not always clear about 

whether data linkage has been used to obtain the findings. There were many documents 

that referred to findings from ALSPAC or GUS, where it was unclear if the findings were 

a result of the observational cohort data or data linkage to routine records. Consequently, 

for each reference, I attempted to find the original research study to ascertain whether 

data linkage was used, and the age of the children involved.  

 

Many of the documents that were found to be ineligible during the full text screening were 

included at the title and abstract screening stage, as a large proportion of the results 

were policy documents that did not have an abstract. This is because it is difficult to 

determine the article’s relevance prior to screening the full text, in the absence of an 

abstract. Eligibility at the title and abstract stage was consequently based on 

assumptions made about the title e.g., if the title referred to a policy area unrelated to the 

early years, it was excluded. In addition, many papers describing the use of linked data 

to investigate child health outcomes were included in the title and abstract screening 

stage as it was unclear from the abstract whether the research influenced decision-

making. This information is often found in the conclusion or discussion. This explains the 

high volume of documents screened during the full text stage.  

 

It was challenging to determine if a particular webpage was eligible, as often, 

organisational websites have multiple pages explaining the purpose of their organisation, 

the potential of their data sources and the populations which they are relevant to, which 

are separate from the key findings or engagement strategies. For example, ADR UK 

have one page that details their mission which gives information about data linkage, but 

details of their public engagement are described on a separate page. Therefore, 
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decisions on whether to include the page relied on reviewer knowledge of the field of 

data linkage and exploring other pages of the organisation’s website.  

 

2.5.3 Strengths and Limitations  

 

With increased interest in linked data research and its benefits for decision-making, the 

primary aim of this review was to map the different ways in which linked data research 

has been used in UK decision-making relating to the early years of life, and to explore 

the factors affecting the use of linked data as evidence in these decisions. This mapping 

review followed current best practice with regards to the review methods and was 

informed by discussions with information specialists and experts in the field. It covers a 

comprehensive range of sources including both peer-reviewed and grey literature, to 

maximise the opportunity of capturing relevant evidence. In addition, searching the 

Overton.ai database increased the likelihood of identifying the influence of linked data 

research on local decision-making as it collates policy documents from ten UK councils.  

 

The absence of a quality assessment, in accordance with the accepted mapping review 

procedures, means that this review presents a description of the evidence available on 

this topic rather than an evaluation of the impact of linked data research. This review 

focused on publications in English, which is appropriate given that the remit of this 

research was within the UK.  

 

A possible limitation of this review is that the barriers and facilitators to using linked data 

research in early years may be no different to using linked data for decision-making in 

other age groups. Therefore, by focusing on strategies for early years decision-making, 

this may have omitted key learning from this review. The eligibility criteria for this review 

could have been extended to include settings beyond the early years, however, this was 

not possible within the scope of this project as it produced an unmanageable number of 

results. Future research could look to expand the focus of the mapping review to explore 

whether there are additional barriers and facilitators to using linked data research in the 

literature, without limits on the population. 

 

Mapping reviews are useful when there is a large amount of evidence on a topic. Due to 

the vast amounts of research into linked data, it was anticipated that this review would 

capture a large amount of evidence. However, the linked data research did not always 

translate into policy and practice, meaning this systematic map is not as large as 

expected. There are an increasing number of government interventions utilising linked 

data, see section 2.5.5, which could be used to populate the map in the future.  
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Although I deployed a comprehensive set of terms in multiple databases to identify 

instances where linked data research has informed early years decision-making, I 

recognise that linked data may have been used but not documented in a published 

document, especially given my assumption that decision-makers draw on a variety of 

evidence sources in making decisions.  

 

2.5.4 Implications  

 

Despite the rigorous approach taken to reviewing the literature, it was challenging to 

identify where linked data research has informed early years decision-making in the UK. 

This is an interesting finding given the evidence of increased government investment into 

linked data research and the extensive discussions about the benefits for early years 

decision-making.  

 

If, in fact, linked data research is being used by decision-makers, this information is not 

easily discoverable. This has implications for future investment in linked data projects as 

it is difficult to determine the difference that linked data research has made to UK 

decision-making and if there is a return on the investment. The responsibility may be with 

researchers to follow-up and measure the impact of linked data research after it has been 

completed. This is a key recommendation of this review, although I acknowledge the 

challenges of tracing the impact of research, especially single research studies.  

 

Policymakers should also document the use of linked data in their decision-making, 

where possible. Further research is needed to understand if linked data research is being 

used by policymakers and practitioners, but this is not being reported, or if there are 

barriers preventing them from utilising linked data research. Primary research could 

focus on asking those who work on linked data research studies how their findings have 

been used by local and national decision-makers and asking early years’ decision-

makers how they have utilised linked data research.  

 

Moreover, further research could explore the barriers and enablers to using linked data 

research for all ages, rather than limiting the focus to the early years as is the case in this 

review.  

 

Although many of the documents identified in this review discussed strategies used to 

promote the use of linked data research, it is unclear what the best practice is for this 

and how successful these strategies have been. Further research is needed to determine 
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how to successfully promote the use of linked data research by UK decision-makers in 

the field of early life health. This is essential given the importance of investing in the early 

years as a means of improving health across the life course. The strategies that were 

identified implied that engaging with decision-makers throughout the research cycle for 

studies utilising data linkage could facilitate the use of these data. Researchers should 

consider stakeholder engagement as a strategy to promote the use of linked data 

research by decision-makers.  

 

A reflection from conducting this review is that there is no common language around 

linked data, which impacts the discoverability of the evidence related to the use of linked 

data research in decision-making. For example, papers identified by the search strategy 

discussed the use of routine data, but it was difficult to determine whether multiple routine 

datasets were linked as part of the research. In addition, many of the research papers 

that utilised data from studies such as BiB, which links routine data to survey data, were 

not clear about where the data they used for the research originated from. For example, 

whether their outcomes were measured in routine data or in survey data. This resulted 

in these papers being excluded from the review. Therefore, I would recommend a 

common language around the use of linked routine data for research is developed. This 

could aid the discovery of evidence sought in this research and allow the benefits of 

linked data to be recognised.  

 

2.5.5 Papers for future consideration  

 

Two articles that were excluded from this review used linked administrative data to 

evaluate two government funded initiatives supporting families during the early years and 

beyond, which demonstrated positive outcomes. One evaluated the Troubled Families 

programme (Ministry of Housing Communities and Local Government, 2019a) and the 

other explored child outcomes in relation to the Flying Start programme in Wales (Welsh 

Government, 2019). They were excluded as a decision regarding the evidence is yet to 

be taken and the evaluation is still ongoing. However, this is also good evidence that 

linked data can be used as a large-scale evaluation tool. The evaluations have the 

potential to be included in the systematic map within the next five years and it is 

postulated they will have similar impacts to the Family Nurse Partnership as the linked 

data are being used to evaluate government funded initiatives.  

 

2.6  Chapter Summary  
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The overall aim of this mapping review was to improve transparency around how linked 

data research is being used beyond academia to improve outcomes for children and 

families. Despite many documents describing the benefits of linking routine datasets to 

other sources and using them as an evidence base for policy and practice, limited 

evidence of linked data informing early years decision-making was identified in this 

review. Therefore, this review demonstrates a gap in the knowledge for whether linked 

data research can inform early years’ decision-making and the factors influencing its use. 

This creates challenges when evaluating the benefits of linked data research for 

influencing policy, which are used to justify future investments.   

 

It is important to understand how linked data have previously been used in decision-

making as this can inform how researchers using these data can engage in activities that 

promote the use of their research findings. There is evidence in both the research-policy 

gap literature and in studies identified in this review, that engagement of policymakers in 

research can support research utilisation. This could suggest that engaging early years 

policymakers in linked data research could facilitate the translation of linked data 

research into decision-making. This finding, alongside the literature detailed in Chapter 

1, informed Chapter 4 of this thesis.  

 

This systematic map is the starting point for collating information about how linked data 

research have influenced UK decision-making related to early life health. Increasing 

investment into data linkage for early years research means that this map can be added 

to overtime as the investment begins to produce outputs, including the Flying Start linked 

data evaluation project and Troubled Families evaluation, identified in section 2.5.5.  

 

Overall, the size of the discoverable evidence base is modest, and the quality of the 

evidence is limited, given that many of the included documents only had a small section 

relevant to the review objectives. Therefore, it is unclear how linked data research are 

being used by decision-makers. This could suggest a missed opportunity for linked data 

research to focus on the early years of life and appeal to the first 1,001 days of life policy 

agenda. The research in this thesis aims to address the gaps in the knowledge by 

exploring whether linked data research can be used as a local health intelligence tool for 

child and maternal health. This review also identified a gap in the knowledge related to 

the barriers and enablers for early years’ decision-makers to use linked data research. 

This informed the direction of the primary research detailed in Chapter 6, where I sought 

to understand how local decision-makers could be engaged and supported to use linked 

data research. 
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Section B: Case Study 

 

 

 

 

  

This section contains the methods and findings of the case study exploration across 

4 chapters.  

 

• Chapter 3 describes the research context. This includes a description of the 

Born and Bred in (BaBi) Network, which is the case study explored in this 

thesis. It presents the BaBi Local Health Intelligence (LHI) model that 

underpins the aims of the BaBi Network and explains how this is applied to 

this research. This chapter also sets out the aims and objectives of this thesis 

and justifies the methods used to address these.   

• Chapter 4 presents the methods, outputs, and discussion for the first stage of 

the BaBi LHI model: identifying research priorities for linked data research 

around the theme of early life health.  

• Chapter 5 presents the methods, findings, and discussion for the second 

stage of the BaBi LHI model: addressing local research priorities using linked 

data.  

• Chapter 6 presents the methods, findings and discussion for a qualitative 

study exploring how local early years decision-makers can be engaged and 

supported to make use of linked data research.  
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Chapter 3: Research Context and Methodology 

 

3.1 Introduction  

 

Chapter 1 of this thesis established the potential of using linked routine data to inform 

decisions around early life health, specifically, decisions at the local level. This is 

important because the introduction of the ICS has created more opportunities for local 

data driven decision-making. The idea that high quality data should be used to inform 

health care decision-making has led to the development of models and frameworks to 

explain how this could work (see section 1.4).  

 

However, Chapter 2 found limited evidence of linked routine data being used to inform 

decisions around early life health and/or successful strategies for promoting the use of 

linked data research findings. Therefore, it is unclear whether these data are being used 

by decision-makers but that this is not well documented, or if there are barriers to using 

linked data research to inform decision-making. It is important that we understand if there 

are challenges associated with using linked data to inform decision-making.  

 

This chapter describes a series of studies that are being established across the UK, with 

the intention of linking routine data for early years research. These studies form the Born 

and Bred in (BaBi) Network and are being coordinated by a research team at BiB. I use 

the BaBi Network as a case study to explore whether linked routine data can be used to 

support local early years decision-making and to identify the challenges of using these 

data in this way. The aim is to address the knowledge gaps described in Chapter 2 and 

to provide guidance for teams setting up studies as part of the BaBi Network. I draw on 

the ideas of learning health systems, data driven decision-making and research 

utilisation (see Chapter 1) as these underpin the aims of the BaBi Network. This chapter 

details the research setting and the context behind the methods chosen to address the 

thesis aims and objectives. It also outlines the assumptions I made in designing this 

research.  

 

This chapter begins with an introduction to BiB and the development of the BaBi Network. 

I then discuss the model that underpins the aims of the BaBi Network, and the research 

conducted in this thesis. This is followed by the thesis aim and objectives. Section 3.5 

justifies why a case study approach is appropriate for this research and section 3.6 sets 

out the ontological and epistemological assumptions that informed this research. Section 

3.7 provides a summary of how the Covid-19 pandemic impacted this research, which is 

followed by the concluding section.   
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At the time of completing this research, the BaBi Network, and the local BaBi study used 

in this research (Born in Bradford 4 All), did not have a published protocol. Hence, the 

information detailed in this section was informed by documents that were submitted as 

part of the ethical approval process and by conversations with the BaBi coordinating 

centre team.  

 

3.2  Born in Bradford 

 

The city of Bradford, in the North of England, is one of the most deprived areas of the UK 

and has many associated public health problems. This includes higher than average 

infant mortality rates (6.09 per 1000 compared to 3.95 per 1000 in England), above 

average obesity in pregnancy rates (24.1%, 22.1% in Bradford and the rest of England 

respectively) and a higher rate of smoking in pregnancy (16.5%) compared with the rest 

of England (12.8%) (Public Health England, 2021a; Raynor et al., 2008). In addition, 

infant mortality is highest for babies of Pakistani origin, who account for almost half the 

babies born in Bradford (Raynor et al., 2008). To tackle these issues, it is important to 

understand the complex nature of the population facing these issues, in the context of 

the wider social, economic, and environmental determinants that shape children’s health.  

 

Consequently, in 2007, the BiB longitudinal birth cohort study was established to 

examine the impact of genetic, nutritional, environmental, behavioural, and social factors 

on the health and development of the population of Bradford (Wright et al., 2013). It 

recruited over 13,500 children who were born at Bradford Royal Infirmary between March 

2007 and December 2010 and their parents (Wright et al., 2013; Raynor et al., 2008). 

Upon recruitment, pregnant women were weighed, measured, and biological samples 

were acquired and stored. Detailed information was obtained in the form of a 

questionnaire and permission to link data that have been routinely collected about them 

was given (Wright et al., 2013).  

BiB differentiates itself from other birth cohort studies as much of BiB’s work is 

underpinned by meaningful community engagement and involvement. The BiB cohort 

was designed to work in partnership with local services, to provide evidence that is useful 

to policymakers and practitioners (Wright et al., 2021). BiB also work closely with local 

families to set research priorities, which ensures the outputs are relevant to the real 

issues faced by the local population. This ethos of community and stakeholder 

engagement has influenced how the research was conducted in this thesis.  
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BiB acknowledge the importance of place-based research for addressing local needs. 

BiB represents families from over 40 different countries and around 45% of the BiB 

children are of Pakistani heritage and 40% are of a White British heritage. Hence, BiB 

research can allow for more tailored interventions to suit the needs of this population 

(Wright et al., 2021).  

 

BiB has been successful in achieving impact through influencing policies and practice. 

For example, using the routine data available from the BiB cohort, researchers were able 

to identify that poor maternal mental health increases the risk of poor child mental health 

at age three years. They showed that although Pakistani women are more at risk of 

mental ill health, they were only half as likely to have a recorded diagnosis in their primary 

care record compared with White British women (Born in Bradford, 2019). Following 

these findings, the data capture systems used by midwives and health visitors were 

improved, allowing more women to be identified as needing support and there was a 

focus on improving the pathways to treatment for ethnic minority groups. This example 

highlights how important linked routine data can be for research and decision-making.  

 

However, this example was not included in the mapping review in Chapter 2 as it was 

unclear in the document reporting these findings, that they were generated using linked 

routine data. Born in Bradford (2019) use the term “current data systems” and do not link 

the policy impact to the original research study. This meant reviewers were unable to 

determine whether this research was produced using linked routine data. Following the 

completion of the mapping review, I spoke with researchers at BiB and they were able to 

confirm that this research was produced using linked routine data. This further supports 

the recommendation to develop a common language for linked data research, to increase 

the transparency around how linked data research has informed decision-making.  

 

3.2.1 Born in Bradford 4 All 

In 2019, the BiB research team launched their new data linkage cohort study, Born in 

Bradford 4 All (BiB4All) (Bradford Teaching Hospitals NHS Foundation Trust, 2021a). 

BiB4All gains opt-in consent from women, during pregnancy or after giving birth, to 

access and use data that are routinely collected about themselves and their child for 

research purposes. Every woman who is booked to receive maternity care at Bradford 

Teaching Hospital NHS Foundation Trust (BTHFT) is invited to join the study by a trained 

midwife during a routine appointment. Consent is then recorded in the electronic patient 

record, providing an efficient, paperless process for recruitment, that is not reliant on 

research team capacity. The legal basis for using routine data for research, as part of the 
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BiB4All study, can be found on their website (https://borninbradford.nhs.uk/privacy-

policy/).  

BiB4All was established to harness the power of routine data on a wider scale after its 

successful and extensive use in the original BiB cohort study (Wright et al., 2013). This 

provides the opportunity to:  

▪ Better describe child health and development in Bradford and identify whether 

patterns exist in the data that might help in the early identification of families with 

poor health and development. 

▪ Evaluate the impact of a wide range of interventions or policy changes. 

Figure 7 depicts some of the organisations that can be contacted for information on 

BiB4All participants, which can then be linked together for research.  

Figure 7 Sources of routine data that can be linked for BiB4All participants * 

 

*Figure adapted from ‘BiB4All’ by Born in Bradford (2023). 

 

Hence, once routine data are connected, it can be a powerful tool used to answer locally 

relevant research questions.  

 

In addition to linkage of routinely collected data, consent includes permission for future 

contact for research. I refer to this as the ‘consent to contact’ process in this thesis. This 
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provides a source of potential participants for specific research studies that are likely to 

benefit that population.  

 

Proof of concept has been established in Bradford, where more than 15,500 women and 

their babies have joined the cohort since 2019. The nature of embedding consent into 

routine practice means that study recruitment in Bradford continued during Covid-19 

lock-down, unlike many other research cohorts. 

 

The stakeholders likely to benefit from research produced using these data, at the time 

of completing this research, included midwives, health visiting teams, and early years 

services as they are contributing their data, as well as commissioners and policymakers.  

Hence, these stakeholders are the focus of this research.   

 

The representativeness of this cohort, with respect to the population of Bradford, is 

explored in Chapter 5.  

 

3.2.1.1 BiB4All Data Linkage Procedures  

This section summarises how data are linked for BiB4All participants.   

Data sharing agreements are established between BiB and the relevant data custodians 

for each data source linked as part of BiB4All. These data sharing agreements detail the 

method of secure transfer of data to BiB and the frequency of data updates to be shared. 

Each agreement is different based on the need of the data source (Bradford Institute for 

Health Research, 2020, Unpublished).  

There is no central procurement arrangement for an electronic patient record system 

across health and care providers. This could explain why linkage across records for 

individuals and families is not commonplace. GPs and health visitors in Bradford record 

their data on the electronic health record system, Systm One.  Midwives in Bradford 

operate a different electronic health record system, as well as noting down information 

on paper medical records (Bradford Teaching Hospitals NHS Foundation Trust, 2023a).  

To link this information together, a list of consented participants BiB4All study ID numbers 

are combined with identifiers such as name, date of birth, address, and/or NHS number. 

These are shared with the data source via a secure data transfer method. The data 

source then attaches the relevant routine data to the individuals and returns the data via 

a secure data transfer method. Participant identifiers are removed before the data are 

returned, leaving only the unique BiB4All study ID as the link. A new version of this list of 
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BiB4All IDs is created at the time of the linkage, to ensure any participants that have 

withdrawn are not included. Where feasible and appropriate, OpenPseudonymiser may 

be used to create a pseudonymous key for data linkage and matching purposes 

(Bradford Institute for Health Research, 2020, Unpublished). 

 

To link to primary care records, extracts of Systm One records are matched to cohort 

participants’ records based on the deterministic requirement that each of the four fields 

match (NHS number, surname, date of birth, gender) by the data provider. If unique 

identifiers are not available, iterative deterministic matching on the basis of multiple sets 

of non-unique identifiers is used. The BiB research team have these data sharing 

agreements in place and receive regular linked data extracts from the provider.  

 

More details on data capture, storage, and access management can be found in the 

‘Born in Bradford: A data linkage cohort study of babies born in Bradford and their 

mothers: Protocol. Version 4.0’, which is available on request (Bradford Institute for 

Health Research, 2020, Unpublished). 

 

Currently, the process for accessing these data is to apply to the BiB Executive 

Committee who approve the research study based on scientific merit and ability to deliver 

the request.  

 

3.2.2 Born and Bred in Network 

 

In addition to maximising the use of routine data in Bradford, the BiB4All team are 

supporting the development of a network of local data linkage cohorts across the UK, 

known as the BaBi Network. Each site intends to set up its own data linkage study in a 

similar way to BiB4All. This will allow each area to explore locally relevant questions, 

using the linked data as a ‘local health intelligence tool’ for child and maternal health.   

 

In the context of this thesis, the term ‘local health intelligence’ is defined as information, 

data, knowledge, and evidence that results in local, evidence-based action for a defined 

local population (World Health Organisation, 2014). Thus, the term ‘local health 

intelligence tool’ is used here to describe the process of using linked data research to 

inform the provision of local services to better meet the needs of their local population.  I 

discuss these ideas further in the next section.  

 

The BaBi Network began with developing local data linkage cohorts in five local areas 

which are referred to as the BaBi pilot sites. This was important for establishing key 
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processes before expanding further. These pilot sites included the original site (BiB4All), 

BaBi Leeds, BaBi Wakefield, BaBi Doncaster and BaBi East London. The BiB4All cohort 

has retained its title locally as it was important that it was seen as part of the BiB family 

of projects, which have an established trusted reputation within the community. Outside 

of Bradford, the BiB4All cohort is often referred to as ‘BaBi Bradford’. Following the 

success of the BaBi pilot sites, other local areas were interested in joining the Network. 

For an up-to-date list of the sites currently participating in the BaBi Network see 

https://www.babinetwork.co.uk.  

 

As part of the BaBi Network model, the BiB4All team act as the BaBi Network 

Coordinating Centre, where they provide strategic research support to each BaBi site, to 

replicate what has been successful in Bradford. They monitor each site to ensure they 

have the correct processes, documentation, and procedures in place, as well as provide 

governance. They are also the sponsor of the research. Information about the BaBi 

Network Coordinating Centre team can be found at https://www.babinetwork.co.uk.  

 

Each BaBi site is the Data Controller for their BaBi cohort and can make local decisions 

on how their data are used.  

 

The BaBi Network also aims to develop a meta-cohort, bringing together data from 

across each of the BaBi sites to address common questions and those of national 

relevance. Hence, each BaBi site agreed to provide regular, anonymised extracts of 

linked data to the central BaBi Network Co-ordinating Centre, who will then collate these 

extracts to produce an anonymised meta-cohort database that can be analysed. The 

current plans are for the BaBi Network Co-ordinating Centre to be the Data Controller for 

the meta-cohort.   

 

Figure 8 demonstrates the structure of the BaBi Network with the BaBi pilot sites.  

 

https://www.babinetwork.co.uk/
https://www.babinetwork.co.uk/
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Figure 8 Structure of the BaBi Network 

 

*Figure adapted from ‘Born and Bred in (BaBi)’ by Bradford Teaching Hospitals NHS Foundation 

Trust (2021b). 

 

As BaBi is a collaboration between all BaBi sites, there is a central repository on Google 

Drive, which is accessible to everyone that works on BaBi. This allows people to add 

resources and share documents and updates.  

 

This model of data linkage allows for a cohort of people for every generation to support 

local families. This investment in infrastructure will allow broad ranging data to be used 

by multiple local partners, creating the potential for every place to establish a sustainable 

maternal and child health learning system, which promotes genuine engagement from 

the public and health and care professionals. The BaBi Network provides the opportunity 

to learn more about the power of routine data and its limitations in its current form.  

 

3.2.2.1 BaBi Network Key Meetings  

As part of the BaBi Network model, there are a range of groups that meet regularly that 

are important to the development of the BaBi Network. These are summarised in Table 

16. I attended these meetings throughout my PhD, and I utilised these networks when 

conducting the research detailed in this thesis.  

A key part of the BaBi model is collaboration with local services, which aligns with the 

ICS model. Therefore, the BaBi steering groups play a crucial role in the success of these 

studies.   

https://www.babinetwork.co.uk/


 
 

Table 16 BaBi Network Meetings 

Group  Purpose of the Group  Members of the Group/Attendees at the meeting  Frequency of the 
Meeting  

Local Management 
Groups 

Each local BaBi pilot site has a management 
group that work closely together to ensure the 
implementation of the cohort at their site. 
 

▪ A principal investigator to drive the project locally.  
▪ A BaBi Project Lead to oversee and complete set up; to 

represent the local site at meetings; create links and 
partnerships with local organisations; identify and apply 
for funding to support their site; work with academic 
partners to identify research opportunities and to 
disseminate the findings to stakeholders.  

▪ A BaBi research midwife to train clinical staff to seek 
consent, monitor recruitment and troubleshoot any 
barriers, ensure all research governance is adhered to 
and to promote the study.  

▪ Data/IT support to embed the programme within the local 
maternity electronic patient record, create and manage 
the local BaBi database and link the data at the site level.   

Monthly  

Local 
Steering/Partnership 
Groups 

Each of the pilot sites engage key partners to 
give advice and/or make decisions about the 
development of their cohort. 

Local authority representatives, academic institutions, local 
services, clinical leaders, service users’ and education services.  

Approximately every 
four to six weeks 

National BaBi 
Network Steering 
group 

To strategically lead the network, agree meta-
cohort data releases, support sustainability 
and development. 

The BaBi Network Academic Director, Bradford Project 
Investigator and National Speciality Leads in child health, 
maternity, and data (invite only). 

Two or three times a 
year 

BaBi Network 
Management 
Meeting  
 

These meetings took place during the set-up 
of BaBi pilot sites.  These meetings proved 
invaluable for problem solving, decision-
making and sharing good practice that 
allowed the network to progress. They also 
provided an effective channel of 
communication between the sites. 

▪ BaBi Network Coordinating Centre 
▪ Key members of the local BaBi pilot sites 

Every six weeks  

BaBi Network 
Coordinating Centre 
Team Meeting 

To discuss and approve data access requests 
as well as requests from local areas to be part 
of the BaBi Network.  
 

 Monthly  



 
 

Once BaBi sites were up and running, the frequency and purpose of the BaBi Network 

Management meeting changed. They were replaced with a meeting attended by the BaBi 

Network Coordinating Centre and BaBi site Principal Investigators, and multiple shorter 

meetings. These shorter meetings were set up with the intention of bringing together 

people who were carrying out similar roles across the BaBi sites to provide peer support 

and continue to share good practice. For example, there is meeting for the BaBi research 

midwives, which occurs twice a month, and a monthly BaBi data operations meeting.  

 

3.2.2.2 BaBi Local Health Intelligence Model  

 

Wright et al., (2021) describes how the goal is for the BaBi studies to be used locally as 

a learning health system for maternal and child health. See section 1.4.3 for more 

information about learning health systems.  

 

Chapter 1 of this thesis presents the stages of using data to drive decision-making 

(Figure 4) as set out by the United States Department of Health and Human Services. It 

involves four stages and is cyclical in nature: (1) Formulating key questions; (2) 

Collecting and analysing relevant data; (3) Communicating results to relevant decision-

makers and (4) Making use of these data to change processes, organisations, or 

systems.  

 

Two directors of the BaBi Network, Maria Bryant and Sally Bridges, developed a model 

describing how data from the BaBi studies could be used to drive local decision-making 

(Bryant and Bridges, 2021, Unpublished). This is known as the BaBi Local Health 

Intelligence (LHI) Model, which is presented in Figure 9. This model is underpinned by 

the principles of data driven decision-making and learning health systems. 
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Figure 9 BaBi Local Health Intelligence Model* 

 

*Figure adapted from (Bryant and Bridges, 2021, Unpublished) 

 

The stages of this model also align with some of the key phases of the FHI 360 Research 

Utilisation Framework presented in Figure 5, section 1.4.3 (Kim et al., 2018). As such, 

the first stage of the BaBi LHI model involves identifying and prioritising locally relevant 

research questions that can be addressed using linked routine data. This corresponds to 

the foundational phase of the FHI 360 Research Utilisation Framework; hence it is 

important to engage stakeholders at this stage to understand their needs. The next stage 

of the BaBi LHI model involves bringing together routine data from multiple sources to 

address the identified research priorities. This relates to the research phase of the FHI 

360 Research Utilisation Framework. The data analysis stage then produces some 

results, from which recommendations for policy and practice can be made. These results 

and recommendations are then disseminated widely to relevant stakeholders and used 

to inform decision-making. This can result in changes being made to policy and practice. 

Thus, the evidence, decision-making, and policy and practice stages of the BaBi LHI 

model form part of the translational phase of the FHI 360 Research Utilisation 

Framework, where research findings are turned into actionable products that are widely 

disseminated and used. Finally, the last stage of the BaBi LHI model involves evaluating 
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the changes made to policy and practice change. This aligns with the activities conducted 

as part of the institutionalisation phase of the FHI 360 Research Utilisation Framework.  

 

As with the FHI 360 Research Utilisation Framework, the BaBi LHI model allows for 

continuous learning and feedback loops throughout the cycle. Box 8 provides an example 

from a previous study that used routine data from a BiB cohort, to illustrate how the BaBi 

LHI process could work.  

 

Box 8 Example of how linked routine data can be used to inform decision-making 

 

 

As discussed in section 1.4.2, the WYHCP is an ICS that supports over 2.4 million people 

and one of their main priority areas is to improve outcomes for children and families (West 

Yorkshire Health and Care Partnership, 2023). Three of the five local areas covered by 

this ICS (Bradford, Leeds and Wakefield) are part of the BaBi Network. Thus, data from 

these local BaBi studies have the potential to inform the WYHCP decision-making. 

 

As the BaBi Network is newly established, there is little understanding of how each of 

these stages might work or how these data can be used to drive decision-making. 

Chapter 1 discussed how linked data research is complex and may face additional 

challenges to other scientific research. Chapter 2 found limited evidence regarding how 

linked routine data has been used to inform early years decision-making. Hence, this 

thesis will use the BaBi LHI model as a basis to explore how linked data research can be 

used to support early years decision-making in the UK. 

Pettinger et al., (2020) investigated the relationship between prematurity at birth and 

school readiness using routine data from multiple sources. As a result of this 

research, new interventions are being developed to ensure that children who need 

support when starting school receive it.  

 

The BaBi studies could enable a local area to evaluate such an intervention without 

the need to establish a new study specifically for that. Data from the BaBi studies 

could also be used to answer questions about uptake of services, including identifying 

groups in the local population who are more or less engaged with a service or 

intervention. The consent of participants in a BaBi study includes being able to follow 

up with participants to be involved with other research projects. This means that more 

detailed research could be carried out to further understand what works to improve 

outcomes.     
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When exploring the application of the BaBi LHI model as part of this thesis, it will be 

important to consider the activities and actors depicted at each of the stages of the FHI 

360 Research Utilisation Framework, to help guide this research utilisation process. The 

FHI 360 Research Utilisation Framework recognises the complexities of translating 

research into practice, unlike the linear models of knowledge translation, and draws on 

some of the ideas from political theories (see section 1.5). Decision-makers likely make 

use of a range of evidence sources when making decisions, as discussed in Chapter 1. 

Therefore, this research considers how linked routine data can be used as one of these 

sources, to allow for better informed early life health decision-making. This aligns with 

more complex theories of knowledge transfer such as the ‘interactive model’ and 

‘enlightenment’ theory (Weiss, 1977, 1979, 1982).  

3.2.2.3 Local Data Accelerator funding  

 

In 2021, the Department of Levelling up, Housing and Communities, formerly the Ministry 

of Housing and Local Government, made £7.9m of funding available to support children 

and families through better use of local data (Ministry of Housing, Communities and Local 

Government, 2021). This was known as the Local Data Accelerator fund.  

 

BaBi teams in Leeds, Doncaster, and Wakefield, as well as the BaBi Network 

Coordinating Centre collaborated and were awarded funding as part of this bid. The 

research I conducted as part of this thesis informed the funding application for this bid 

and contributed to the bid objectives. The four specific objectives of this bid were:  

 

1) To establish data linkage processes to make best use of consented connected 

data at a local level. 

2) To establish a network of electronic birth cohort (e-cohort) studies to develop 

skills and methods for linking and using data to inform policy and practice. Where 

electronic birth cohort refers to the data linkage model adopted by the BaBi 

studies. 

3) Conduct local level prioritisation activities to produce a plan to use the consented 

data over time.  

4) Develop a toolkit to support other sites to set up similar connected cohorts.  

 

The proposed toolkit aimed to include a step- by- step guide to developing a data linkage 

study, template data sharing and collaboration agreements, information governance 

advice, and engagement materials for communities and professionals. It was intended 

to be used by the new BaBi management teams to enable set up and participation as a 

BaBi site. This may be referred to in this thesis as the ‘BaBi Toolkit’.  
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Each local BaBi area has its own unique geography, demographics, established links 

and connections so this toolkit aimed to provide a flexible, principles-based guide that 

can be adapted to suit the needs to local stakeholders and families. The toolkit is 

important as BaBi is quite different to traditional research studies that NHS sites are 

familiar with, and setting up a BaBi cohort is a long-term investment in improving the 

health and wellbeing of that local community.  

 

3.3  Thesis Aim  

 

This thesis aims to understand how linked data can be used as a local health intelligence 

tool for child and maternal health, within the context of the BaBi studies. The overarching 

aim is to generate understanding about how researchers and research users (such as 

practitioners, commissioners, and service providers) can be supported throughout this 

process.  

 

I will produce practical recommendations for new and existing BaBi sites on how to 

engage and support the use of linked data in their local areas, at each stage of the BaBi 

LHI model. These recommendations may also support others using linked routinely 

collected data for research, outside of the BaBi Network. This is important as there is 

little evidence on how linked data can inform early years policy and practice in the 

literature.  

 

3.4  Thesis Objectives  

 

The objectives of this thesis are directly informed by the stages of the BaBi LHI model 

and the gaps in the knowledge identified in Chapters 1 and 2. I will focus on the first four 

stages of the BaBi LHI model (identification and prioritisation, data analysis, evidence, 

and decision-making). This can inform future research which will focus on evaluating the 

changes made.  

 

The key objectives of this thesis are:  

 

1) To identify research priorities around child and maternal health to be addressed 

using BaBi data (stage one of the BaBi LHI model).  

2) To explore whether local research priorities can be addressed using linked 

routine data from the BiB4All study (stage two of the BaBi LHI model).  
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3) To understand the perspectives of local decision-makers towards evidence 

produced using linked routine data and using it as a local health intelligence tool 

for child and maternal health.  

4) To identify the support needs of local decision-makers to use evidence produced 

using linked routine data as a local health intelligence tool for child and maternal 

health (relates to stages three and four of the BaBi LHI model). 

 

Chapter 4 addresses research objective one, Chapter 5 addresses research objective 

two and objectives three and four will be addressed in Chapter 6. These chapters outline 

the background, methods, and results for each of these studies and report on any 

challenges faced. Therefore, this thesis follows a journal-style as each of the studies 

correspond to a stage of the BaBi LHI model and the methods of each study develop 

from the results of the previous study.  

 

Objective one directly informed the BaBi toolkit as part of the Local Data Accelerator 

Fund objectives. Objectives three and four were directly informed by the gaps in the 

knowledge identified in Chapter 2.  

 

3.5  Case Study Approach  

 

This project adopts a case study approach. A case study approach is an established 

research design that is extensively used in the field of social sciences. There are many 

ways to define a case study, however, the central tenet is exploring an event or 

phenomena in-depth, in its natural context. This contrasts to an ‘experimental design’ 

such as a randomised control trial, where the investigator exerts control over the 

variables of interest (Crowe et al., 2011). Hence, a case study approach can allow for an 

in-depth, multifaceted enquiry of complex issues in their real-life settings to provide 

broader lessons, for example, to explore experiences of a new policy initiative or service 

development (Crowe et al., 2011). 

 

The crucial stages of undertaking a case study are defining the case; selecting the 

case(s); collecting and analysing the data; interpreting the data and reporting the 

findings. In this project, the case is the BaBi Network as described above. These are 

local areas where local data linkage cohorts are being established. The ‘problem’ is lack 

of understanding around how linked data research can inform local early years decision-

making.  

 



 136 

Thus, in the context of this thesis, a case study approach allows for an exploration into 

how linked data research can be used in local areas setting up BaBi studies. This can 

provide broader lessons on how to support the use of linked data research in local 

decision-making.  

 

A case can be considered as a bounded system that exists independently of the inquiry. 

Each case should have a pre-defined boundary which clarifies what is covered by the 

case study such as the time period, the relevant social group, or geographical area. It is 

important to respect these boundaries as we come to understand how the people 

operating within this case view their world (Stake, 1978). Therefore, my research 

considers the BiB4All, BaBi Leeds, BaBi Doncaster, BaBi Wakefield and BaBi East 

London studies, as these were the BaBi pilot sites at the time of the completing this 

research.  

 

Much of this research focuses specifically on the BiB4All cohort as this study was the 

most developed at the time of completing this research. However, key aspects of the 

BaBi LHI model were also explored for other local BaBi sites to generate a broader 

appreciation of the issue. This is known as a collective case study as it involves studying 

multiple cases simultaneously or sequentially. As BaBi East London was established 

after the other BaBi pilot sites, I do not explore this as a case study in some parts of this 

thesis. Thus, it is also an instrumental case study as I am studying particular BaBi sites 

in Yorkshire as an exemplar of the experiences of researchers and decision-makers 

more generally. Instrumental case studies seek to understand an issue in a particular 

population to generate a number of findings that can be transferable to other contexts 

(Stake, 1995; Crowe et al., 2011).  

 

By exploring the BaBi LHI model in multiple sites, it allowed the methods to be tested in 

a number of different contexts. For example, NHS trusts in each of the cases have 

differing levels of research experience and, therefore, it was important to understand 

these differences.  

 

As part of my PhD, I was embedded in the BiB4All research team. This allowed me to 

develop a network of contacts within the BaBi Network that I could utilise as part of this 

research. The sites involved in my research have agreed to be part of the BaBi pilot and 

were, therefore, willing to be a part of my research.  

 

3.5.1 Criticisms of Case Study Approaches  
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There are a number of criticisms of case study approaches such as lack of scientific 

rigour and generalisability (Crowe et al., 2011; Gomm et al., 2009). I focus on these two 

criticisms as these are most relevant to the research conducted in this thesis.  

 

The generalisability of case study research has been the subject of ongoing debate. As 

discussed, the aim of some case study approaches is to draw conclusions about some 

general phenomena or about the wider population of cases. Lincoln and Guba (2009) 

identify a number of problems with the idea that generalisation is the aim of science. 

They argue that researchers are not faced with the choice between searching for general 

laws or studying unique cases, but that research can be somewhere in between. They 

suggest that conclusions in one study might hold in another context and that case studies 

can produce ‘working hypotheses’ that can be explored to understand other cases 

(Gomm et al., 2009). For this to happen, researchers must provide ‘thick descriptions’ of 

the cases they are studying.  

Donmoyer (2009) argues that adopting generalisability in case study approaches is not 

appropriate. Donmoyer (2009) criticises Lincoln and Guba (2009) for assuming that we 

can only use knowledge from one case study to understand another if the two cases are 

deemed similar. Instead, Donmoyer argues that differences between cases can be 

illuminating and that case studies may facilitate learning by substituting for first-hand 

experience.   

Schofield et al., (2009) insists that case study researchers can put forward overall 

conclusions as long as they consider what they want to generalise and design their study 

to maximise the generalisability of their findings. Gomme et al., (2009) also claim that 

case study researchers can make general conclusions but underline the danger of 

drawing misleading conclusions about aggregates from a few study cases.  

This thesis takes the perspective of a widely cited paper by Stake (1978). Stake (1978) 

argues that case studies can have general relevance even though they may fail to 

provide a sound basis for scientific generalisation in a conventional sense. If research is 

to be valuable, it needs to be framed in the same terms as the everyday experiences 

through which we learn about the world. Thus, a strength of case study design is that 

they can provide knowledge of experiences in the form of full and thorough knowledge.  

Stake (1978) concludes that case study researchers do not need to provide 

generalisations but describe the case they have studied properly, in a way that captures 

its unique features.  
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Case study approaches offer important advantages over more conventional kinds of 

research as they can provide personal perspectives as well as an in-depth exploration in 

a real-world setting. This is appropriate for addressing the aim of this thesis.  

To address these concerns over scientific rigour, I have been transparent throughout my 

research process about the choices I have made and how my involvement has influenced 

the data collected and interpretation. The methods developed in this project will be 

applied by additional BaBi sites beyond the completion of my PhD and continue to be 

evaluated.   

 

3.6  Epistemology and Ontology  

 

Case studies may be approached in different ways depending on the ontological and 

epistemological viewpoint of the researcher. Ontology refers to beliefs about the nature 

of reality and epistemology refers to beliefs about knowledge and how its acquired (Al-

Saadi, 2014).  

 

I approached this research from a critical realist perspective, meaning reality is believed 

to exist independently of those who observe it, and that this reality is only accessible 

through individuals’ perceptions (Bhaskar, 1975). It denies that we can have any 

‘objective’ knowledge of the world and accepts the possibility of alternative accounts of 

a phenomenon that can be equally valid (Maxwell, 2012). It also recognises the way that 

individuals give meaning to their experiences and how these meanings are influenced 

by the wider political and social context (Braun and Clarke, 2006).  

 

One of the central tenets of critical realism is that ontology is not reducible to 

epistemology. As such, critical realism suggests there are three levels of reality: the 

empirical, the actual, and the real. The empirical level refers to the event as we 

experience and observe it, however, how we experience an event is always mediated 

through the filter of human interpretation. The actual level describes how events occur 

whether humans experience or interpret them and these true occurrences often differ 

from what is observed at the empirical level. The real level is where causal mechanisms 

exist, which are the underlying generative mechanisms driving the actual and the 

empirical (Fletcher, 2017). Fletcher (2017) suggests that causal mechanisms are social 

products that can be understood through phenomena at the empirical level, making 

phenomena relevant for scientific exploration.  
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Hence, a critical realist approach implies that there are layers of reality and different 

forms of knowledge, some which can be knowable and some which are inferred by the 

researchers.  

 

Critical realists use ‘retroductive’ reasoning, where larger social problems (reality) are 

explored through rational judgements, theories and causal mechanisms that may impact 

the levels of reality (Fletcher, 2017). The work conducted in this thesis takes a critical 

realist perspective to consider the problem (e.g., limited use of linked data research to 

support early years decision-making) and the barriers and facilitators that could explain 

the problem, using the BaBi LHI model as a guide.  

 

As a result, the findings from this research project are embedded in the context in which 

they were collected and analysed. Throughout this project, I have reflected on and been 

transparent about how my beliefs and assumptions have likely impacted the research 

outputs. I have also clearly outlined the research setting for each of the research studies 

presented in this thesis, which address the different stages of the BaBi LHI model.  

 

I approached this research with assumptions about knowledge translation, which are 

detailed in Chapter 1. These assumptions influenced how I interpreted the BaBi LHI 

model and subsequently the research questions addressed. These assumptions also 

influenced my interpretation of the findings and the subsequent recommendations for 

BaBi sites. Being embedded within the BaBi Network has also influenced the design of 

this research and my interpretation of the research outputs.  

 

Critical realism does not favour a particular methodology (i.e., qualitative, or quantitative), 

instead the choice of research method depends on using the best tools to uncover the 

knowledge sought (Zachariadis et al., 2013). Thus, critical realism was well suited to this 

research as there are varying explorations within the BaBi LHI model.  

 

3.7  Covid-19 

 

This research was conducted during the Covid-19 pandemic. This meant that face-to-

face research was not always possible, and this influenced the methods chosen for this 

research. The Covid-19 pandemic resulted in unprecedented pressures on public and 

third sector organisations. This research relied on engagement from health and care 

professionals. This created challenges in conducting the research during this time, 

especially as there were periods where NHS trusts paused engagement with research to 

prioritise clinical care. This resulted in large gaps between carrying out engagement 
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activities. To enhance accessibility of this research for a broad range of stakeholders, I 

undertook most of the data collection and engagement for this research online.  

 

3.8  Chapter Summary 

 

This chapter introduced the BaBi Network, a series of studies that gain consent from 

pregnant women to access and use data that are routinely collected about themselves 

and their child for research purposes. The BaBi LHI model, presented in section 3.2.2.2, 

describes how data from the BaBi studies could be used to drive local decision-making. 

This model is underpinned by theories of learning health systems and data driven 

decision-making and provides a lens for exploring how linked data research can be used 

to support early years decision-making in the UK.   

 

The research detailed in this thesis uses the BaBi Network as a case study to explore 

how linked routine data can be used as a local health intelligence tool for child and 

maternal health. The aim is to understand how researchers and research users can be 

supported to use the BaBi data in this way and to identify any challenges that would 

prevent the use of linked routine data in decision-making. As the focus is on the utilisation 

of linked data research by decision-makers, the literature on research impact and 

research utilisation, described in section 1.5, informed the research conducted in this 

thesis. Specifically, I consider the ideas presented in the FHI 360 Research Utilisation 

Framework on the activities and important actors involved at each stage of the BaBi LHI 

model.  

 

Chapters 4-6 present three studies that address the research objectives set out in section 

3.4. Chapter 4 reports on the first phase of this research project which involves identifying 

priority areas of child and maternal health with health professionals, commissioners, 

researchers, and members of the public, for research. Chapter 5 explores whether these 

priority areas can be addressed using data from the BiB4All study. Chapter 6 explores 

the perspectives of local early years decision-makers, in areas setting up BaBi studies, 

towards linked data research and how they can be engaged and supported to make use 

of research produced with linked routine data. Each chapter informs the research 

conducted in the subsequent chapters.   

 

By understanding the context in which the BaBi studies are being established, it can help 

determine how linked data research from those studies can be implemented into 

decision-making practices. It is important to understand the specific requirements and 

challenges of these local decision-makers as well as the use of these data. The focus of 
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policymaking within a local setting, as a result of the introduction of the ICS, makes it 

timely to conduct this research, as data from the BaBi studies have the potential to inform 

these decisions.   
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Chapter 4: Identifying Research Priorities for Linked Data 

Research  

4.1 Introduction 

 

The identification and prioritisation of research topics is central to ensuring the BiB4All 

and BaBi cohorts have a notable impact on developing the evidence base related to child 

and maternal health. It is the first stage of the BaBi LHI model, detailed in Figure 10, and 

is part of the foundational phase of the FHI 360 Research Utilisation Framework.  

 

Figure 10 BaBi Local Health Intelligence Model* 

 

 

*Figure adapted from (Bryant and Bridges, 2021, Unpublished) 

 

This chapter describes the development of a method aiming to identify research priorities 

around child and maternal health, which are important locally, and can be addressed with 

the BaBi linked data.  

 

Engagement of policymakers by researchers is often an essential part of the research 

translation process and is actively encouraged by most UK research funders (UKRI, 
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2023, Wellcome, 2023). Engaging policymakers in the setting of research priorities is 

one of the main activities as part of the foundational phase of the FHI 360 Research 

Utilisation Framework. Oliver et al., (2019), suggest that co-producing research with 

relevant stakeholders has the potential to be more impactful as the research questions 

are designed with the implementation setting in mind. They also indicate that 

collaboration between researchers and research users can negate negative stereotypes 

about each other, allowing for more credible and relevant research. Moreover, Wright et 

al., (2022) suggest that early engagement across policy and practice is critical for 

maximising the benefits of linked datasets.  

 

Considering the concepts outlined in Caplan’s (1979) ‘two-communities model’ of 

knowledge transfer, engaging policymakers in research can improve the mechanisms of 

communication and levels of trust between the research and policy communities. 

Alternatively, engaging stakeholders in the prioritisation of research can support the 

‘problem-solving model’ of knowledge transfer, whereby a policy problem is first 

recognised through engagement. This then stimulates research that aims to provide the 

evidence base for policy solutions. However, this linear model of the relationship 

between policymakers and researchers is often criticised and described as unrealistic by 

the research utilisation community (Smith, 2013). This thesis considers the relationship 

to be more complex than the linear model, and instead considers the interplay between 

research and policy. Hence, the aim of this chapter is to generate research priorities for 

linked data research, so that they can contribute to the policy evidence base and be used 

alongside other forms of evidence in local decision-making. This is consistent with the 

‘enlightenment model’, proposed by Weiss (1979).  

 

The mapping review, presented in Chapter 2, identified stakeholder engagement in the 

prioritisation of research as one of the strategies used by researchers in data linkage 

studies to promote the use of their research findings by decision-makers. However, the 

review revealed a gap in the knowledge regarding best practice for engaging 

stakeholders at this stage. This was consistent with what Oliver et al., (2022) found when 

exploring research-policy engagement.  

 

It was necessary to develop a method of engaging local stakeholders to identify research 

priorities for the BaBi studies, as existing priority setting processes were not appropriate. 

The method described in this chapter involves hosting an online prioritisation workshop, 

which brings together local stakeholders to discuss important areas of child and maternal 

health that can be explored with BaBi data. Chapter 5 of this thesis discusses how the 

research priorities identified during these prioritisation workshops, can be refined into 

actionable research questions that have the potential to be addressed with linked data 
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from the BiB4All study. This forms part of a priority setting process, which is summarised 

in Figure 11.  

 

Figure 11 Overview of the priority setting process for BaBi research 

 

 

This process can then inform the next stage of the BaBi LHI model, which is to use linked 

routine data to address an identified research priority.  

 

This chapter begins by presenting the involvement and engagement literature that 

informed the development of the priority setting process. The prioritisation workshop 

method is then discussed and the outputs from an initial workshop are presented. Next, 

I discuss how the method was refined and applied by the BaBi pilot sites. This chapter 

concludes with a discussion of how the prioritisation workshop outputs inform the next 

stage of the BaBi LHI model, which is the focus of Chapter 5.  

 

4.2  Public and Stakeholder Involvement  

 

Historically, the health research agenda has been driven by researchers, meaning 

research often fails to address the needs of relevant stakeholders. The importance of 

public and stakeholder involvement in health care research is now widely recognised for 

helping to focus research on local priorities (INVOLVE, 2012).  

 

Patient and Public Involvement (PPI) in research is referred to as “research being carried 

out ‘with’ or ‘by’ members of the public rather than ‘to’, ‘about’ or ‘for’ them” (INVOLVE, 

2012 pg.6). The NIHR extends the remit of involvement beyond patients and the public 

to describe research as a joint venture between patients, the public, researchers, 

clinicians, and health professionals (Denegri, et al., 2015). Researchers increasingly 

want to engage with practitioners, policymakers, and members of the public, but face 

dilemmas regarding when and how to engage. A growing number of sources have 

Prioritisation workshop
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Define research questions with a smaller, more targeted group of 
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provided advice on engaging stakeholders in research, but there is no method of best 

practice identified.  

 

The Goldacre review, which discussed in section 1.2, describes PPI as central to 

ensuring productive and ethical use of NHS data (Goldacre and Morely, 2022). 

Administrative Data Research (ADR) UK reviewed the literature on public attitudes 

towards sharing and linking routine data and they found that the public were supportive 

of the use of linked routine data for research if three conditions were met. One of these 

conditions related to public interest, where use of these data should demonstrate that it 

is in the public interest and has the potential to lead to tangible societal benefits (ADR 

UK, 2020). Therefore, engaging members of the public in linked data research, to set the 

research agenda, can ensure that these data are being used for research that is in the 

public’s interest.  

 

There are several levels of involvement, outlined by INVOLVE (2012), which are 

summarised in Box 9.  

 

Box 9 The Levels of Involvement  

 

The term engagement is often used alongside the term involvement and describes how 

information and knowledge about research is shared (INVOLVE, 2012). Examples 

include dissemination of study findings to research participants, colleagues, and wider 

members of the public, and raising awareness of the research through the media and 

open days where people are invited to find out about research. In contrast to involvement 

and engagement, participation in research is where people take part in a research study 

and are part of the data collection process (INVOLVE, 2012).  

 

Involvement can occur at different stages of the research process from identifying and 

prioritising research topics, through to disseminating the research. However, this thesis 

focuses on involvement at the start of the research process. Tong et al. (2019) explains 

that by involving stakeholders explicitly in research priority setting it can: (i) help ensure 

funding is directed towards research that meets critical evidence gaps, (ii) encourage 

Consultation: researchers ask the public/service users for their views and advice.  

 

Collaboration/Co-production: researchers work collaboratively and in equal partnership with 

stakeholders to develop the research project.  

 

User led/controlled: patients make the decisions about the research.  
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accountability and a shared responsibility for implementing the research, (iii) improve the 

relevance and legitimacy of research, and (iv) lead to better health outcomes.  

 

Despite the potential benefits of public and stakeholder involvement, there are concerns 

about whether involvement and engagement activities always provide a return on 

investment as they can be costly in both time and money (Oliver and Cairney, 2013). It 

has also been highlighted that those who participate in involvement and engagement 

activities may not be representative of the wider population due to the large time 

commitment. Oliver and Cairney (2013) suggest that this could give rise to bias by 

favouring the views of those involved. Thus, involvement should be broken down into 

small, manageable components to reduce the burden on those involved (Denegri, et al., 

2015). It may also hinder a researchers’ ability to speak critically through fear of 

damaging the working relationship.  

 

Oliver et al. (2017) outlined some potential challenges that are associated with 

coproducing research with the stakeholders. The main argument related to potential 

conflicts between involved parties, where heterogeneous stakeholders disagree on the 

direction of the research. In this case, confident stakeholders likely dominate the 

discussions, and quieter individuals may have less input. Therefore, when diverse 

stakeholders are involved in research and where there is likely to be a difference in 

opinion, careful facilitation is needed to ensure all voices are heard. In addition, Oliver et 

al. (2017) argued that the purpose of involvement and engagement is usually to achieve 

policy impact, which may never arise. Nonetheless, the benefits of public and 

stakeholder engagement in health research supersede the costs.  

 

The Health Research Authority (HRA) sets out four principles for meaningful involvement 

of members of the public in health and social care research, which are to: (Health 

Research Authority, 2023):  

1) Involve the right people, 

2) Involve enough people, 

3) Involve those people enough, and 

4) Describe how the involvement helps the research. 

 

Recent guidance published by the NIHR has been designed to promote and develop 

research practices that support effective patient and stakeholder involvement (INVOLVE, 

2018). It sets out the UK National Standards for Public Involvement, as shown in Box 10, 

which can be used as a tool for evaluating the success of the involvement. However, it 

is acknowledged in the literature that it is difficult to trace the impact of involvement and 

engagement activities on research use by policymakers (see section 1.5.5). The design 
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of the engagement method developed in this thesis draws on the principles set out by 

the HRA and NIHR Standards for Public Involvement.  

 

Box 10 UK National Standards for Public Involvement  

 

 

In response to the global Covid-19 pandemic, the NIHR agreed some new commitments 

for involvement and engagement. The commitments involved finding adaptive ways of 

communication such as digital or remote working, that were appropriate for contributors 

(Isaacs, 2020).  

 

4.2.1 Priority setting in health care  

 

Whilst there are a number of approaches for prioritising health research topics, there is 

no single best practice. In this section, I present several well documented approaches 

Inclusive Opportunities  

Offer public involvement opportunities that are accessible and that reach people 

and groups according to the research needs. 

 

Work Together 

Work together in a way that values all contributions, and that builds and sustains 

mutually respectful and productive relationships.  

 

Support and learning  

Offer and promote support and learning opportunities that build confidence and 

skills for public involvement in research.  

 

Communications 

Use plain language for well-timed and relevant communications, as part of 

involvement plans and activities. 

 

Impact 

Seek improvement by identifying and sharing the difference that public involvement 

makes to research. 

 

Governance 

Involve the public in research management, regulation, leadership, and decision 

making. 
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for priority setting in health care research that utilise methods of involvement and 

engagement.  

 

Consensus-based methods are frequently used to prioritise health research (Tong, et al., 

2019). Nominal group technique is an example of a consensus-based method which 

engages experts in a highly structured meeting consisting of two rounds. The first round 

requires those involved to list their ideas on a topic without discussion. Each person 

involved then contributes an idea to the facilitator which is noted down. The ideas are 

grouped together, where appropriate, and discussed. Each person then privately ranks 

each of the ideas. After the results from round one have been tabulated and presented 

to the group, round two involves discussing the results followed by a re-ranking exercise 

(Jones and Hunter, 1995). 

 

The James Lind Alliance (JLA) approach establishes Priority Setting Partnerships 

(PSPs), which bring together patients, carers, and clinicians to agree on the most 

important areas for research. The JLA process can take up to 18 months to complete. It 

involves forming a steering group to oversee the process, where they first gather 

research questions via online surveys from patients, carers, and health professionals. 

These research questions are then narrowed down by cross checking with current 

research and further surveys and individuals can vote on their most important question. 

Finally, a PSP workshop brings together patients, carers, and health professionals to 

jointly agree on the top 10 questions most important for research (NIHR, 2020b). The 

PSP workshop is a type of consensus method, where the main goal is to agree on priority 

research questions in specific areas of health. During the workshop, stakeholders use 

cards to rank the priorities from least to most important.  

 

Alternatively, the Delphi method is often used for prioritisation of health research and 

involves administering a survey to a group of experts over several rounds. After each 

round, the results of the survey are reported back to the group, and the next round 

involves administering another survey. The process stops when there is a convergence 

in opinion or when a point of diminishing returns is reached. This process is not 

appropriate where personal contact and discussions amongst contributors are desirable 

as surveys are completed independently (Fink et al., 1984).   

 

The Child Health and Nutrition Research Initiative (CHNRI) have developed a systematic 

method of setting priorities for health research investments, to be used by international 

agencies, research funders, national governments, and policymakers. Each potential 

research investment is judged based on a set of criteria to assess the likelihood that each 

option can realistically contribute to reducing the burden of disease. It involves technical 
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experts independently placing scores next to each of the research options based on the 

specified criterion. This process allows for both idea generation and prioritisation (Rudan 

et al., 2008). Similar to the JLA approach, this is a time-consuming process and is not 

appropriate where rapid priority setting is required. The CHNRI method provides a useful 

process for developing a criterion for which to prioritise research questions.  

 

Other methods of collecting and selecting research priorities include interviews, focus 

groups, workshops, and surveys, where these may be conducted online or face-to-face 

(Tong et al., 2019).  

 

Each of the approaches described in this section were considered for identifying and 

prioritising research as part of the BaBi LHI model however, no single method was 

appropriate.  

 

Firstly, the priority setting method needed to be rapid to ensure the research remains 

relevant in a fast-changing policy environment. Both the JLA and CHNRI approaches are 

time-consuming, meaning that the priorities generated can quickly become outdated. It 

was also important that the approach allowed for group discussions. BaBi links data 

across health and other public services, and a group discussion would allow the 

stakeholders involved to share expertise regarding the data that are collected as part of 

their service. It would also enable researchers to gauge current understanding of linked 

data amongst stakeholders and members of the public, which could be used to inform 

future engagement plans. This is important as data linkage is complex and relatively new 

to most local areas. These discussions would be unobservable in methods such as JLA, 

where the research ideas are produced in advance of the workshop, or in the Delphi 

process where experts are consulted through survey methods. Moreover, the priority 

setting approach needed to be appropriate for busy stakeholders to attend and could be 

easily applied by teams setting up BaBi studies. The teams setting up BaBi studies as 

part of the pilot were mainly formed of clinical experts who had less experience in 

conducting research. Hence, the method needed to be suitable for these teams to use.  

I took inspiration from the existing priority setting methods to develop a pragmatic 

approach that considered the needs of the BaBi LHI model but was grounded in 

established processes.   

 

The next section discusses the development of an inclusive method that seeks to involve 

members of the public and stakeholders in a rapid priority setting activity, that can be 

used in the first stage of the BaBi LHI model. Each stakeholder group within the early 

years space is likely to have different priorities, reflecting their different backgrounds. 
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Hence, it was important that the prioritisation process engages and accommodates these 

different perspectives.  

 

4.3  Aim of this chapter 

 

The aim of this chapter was to develop a method of engaging local stakeholders and 

members of the public, to identify research priorities that could be addressed using data 

from the BaBi studies. The intention was for the prioritised research topics to inform the 

next stage of the BaBi LHI model, which is addressed in Chapter 5 of this thesis. 

 

In the process of identifying local research priorities for the BaBi studies, I also aimed to 

explore whether there any challenges which may explain why limited evidence of linked 

data being used in decision-making was identified in Chapter 2.  

 

4.4  Developing the method 

 

The method developed in this chapter was informed by the literature set out in section 

4.2 and supported by specialist public involvement officers from the NIHR YHARC who 

helped ensure inclusivity. It was also developed in collaboration with the BiB4All and 

BaBi management teams as they are the end users of this method. 

 

Former one-to-one engagement of senior clinicians by members of the BiB4All central 

management team revealed that health professionals needed to be supported to develop 

their ideas for linked data research. It was apparent that although they saw value in the 

cohort, they were unsure how they wanted these data to be used. Hence, prior to the 

start of my PhD, members of the BiB4All central management team were awarded 

funding from the Research Design Service (RDS) Yorkshire and Humber Public 

Involvement Fund to conduct PPI activities for the BiB4All project. Sally Bridges (SB) and 

Professor Maria Bryant (MB) invited me to collaborate and utilise these funds. SB and 

MB articulated their ideas for how the funding could be used and I further developed and 

operationalised these ideas through designing and hosting a prioritisation workshop. 

Following on from a successful first workshop, we discussed how developing BaBi sites 

could also benefit from hosting a prioritisation workshop.  

 

Identifying local research priorities during the set-up phase of a BaBi site can help 

prioritise datasets that should be linked to address these questions. It can inform data 

access requests and data sharing agreements as it facilitates understanding around data 

that are important and urgent to access. Identifying research priorities once recruitment 
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for a local BaBi site has begun, can help direct efforts towards research topics that are 

important locally. It can also serve as an engagement method to bring together 

stakeholders around the project. Moreover, by using a consistent approach, research 

priorities from across local areas can be brought together to guide research carried out 

with the BaBi meta-cohort. Therefore, I supported the BaBi pilot sites to apply this method 

during the initial developmental stages of their BaBi studies. I supported BaBi teams in 

Doncaster, Wakefield, Leeds, and East London through the process of organising and 

hosting a workshop, which allowed the method to be developed further based on these 

experiences. The local BaBi teams were able to adapt the method to suit their needs and 

were responsible for hosting the workshop.  

 

Following these workshops, the method was written up and was included as a section in 

the BaBi Toolkit (see section 3.2.2.3). The toolkit is written in lay language and 

accompanied by a training video that I produced. The training video aimed to be a more 

accessible way for BaBi sites to learn how to apply the method, and this video can be 

made available on request.  

 

The prioritisation of research for child and maternal health is a huge task, given the broad 

scope. Techniques were also limited due to the ongoing Covid-19 pandemic. Hence, I 

took a pragmatic approach to maximise the use of resources and work effectively with 

stakeholders and members of the public, given the context. A two-hour online workshop 

method was developed, based on the advice of local stakeholders.  

 

Hosting the workshops online was appropriate as it facilitated bringing together 

previously disconnected health and care professionals and members of the public, who 

shared the common goal of improving the health of their community. However, online 

methods are not without their challenges. Online meetings have the potential to exclude 

individuals who do not have access to technology or those who don’t feel comfortable 

using it. This could lead to underrepresented groups in online involvement activities 

(Irani, 2018). The intended attendees of this workshop were likely technology literate due 

to their professional roles in health and care and many people (including public 

contributors) had adapted to using videoconferencing to communicate as a result of the 

Covid-19 pandemic.   

 

Evidence has suggested that working for an extended period of time online can require 

more concentration, resulting in online fatigue (NCCPE, 2020). Therefore, it was 

important to offer breaks during the workshop and keep the meeting as short as possible. 

Recent studies showed success in holding 2.5 hr workshops and this influenced the 

timings of this workshop (Forbes et al., 2022). Furthermore, technical difficulties and poor 
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internet connections can distract from the original purpose of the meeting. To mitigate 

technology issues, a user guide for the online platform and some tips for improving 

internet connection were circulated to attendees prior to the workshop. Extra time was 

also allotted for workshop tasks, in the event that those issues occurred. I also made my 

contact details available for workshop attendees, in case of any problems.  

 

The videoconferencing platform Zoom (https://zoom.us) was chosen to host the online 

workshops. As the University of York provides students with a premium Zoom account, I 

was able to access the full range of features. BiB also had access to a premium account, 

which supported local BaBi sites to host workshops on this platform.  Zoom is user-

friendly and individuals do not need an account to join the meeting. It can support large 

meetings; place attendees into small groups; record the meeting without the use of third-

party software; and allow the meeting host and co-hosts to share their computer screen 

with other people at the meeting. Zoom also has a waiting room feature that ensures only 

invited attendees are admitted into the meeting (Archibald, et al. 2019). The literature on 

the advantages of using Zoom for research (Archibald, et al., 2019; Irani, 2019; Lobe et 

al., 2020) further strengthened the decision to carry out the workshop this way. New BaBi 

sites may choose to use a different videoconferencing platform, such as Microsoft 

Teams, which is supported by many NHS trusts (NHS, 2023b).  

 

The need to involve a diverse range of stakeholders strongly influenced the design of the 

workshop as it needed to be inclusive and support contributions from all members. As 

data linkage is complex, researchers who have previously engaged stakeholders and 

members of the public in linked data research have recommended developing 

knowledge around linked data to allow for more effective engagement (Roblings et al., 

2021; Scottish Government, 2012a). Roblings et al., (2021) suggested providing 

sufficient background information and holding more than one meeting to help build this 

understanding over time. Hosting multiple sessions with stakeholders and members of 

the public were considered, however, the Covid-19 pandemic had increased the 

pressure of those working in health and care services. Therefore, it was important that 

this method did not burden busy health professionals. Instead, the method I designed 

provided those who had the time and interest the opportunity to remain involved after the 

initial workshop.  

 

In the initial development stages, a pilot workshop was conducted with a group of peers 

to test out the technology, the comprehensibility of the information provided to attendees 

prior to the workshop, and to ensure the planned tasks were achievable in the allocated 

time. Recommendations from this pilot were incorporated into the workshop design.  

 

https://zoom.us/
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Feedback on this method was sought through Google forms following the initial BiB4All 

workshop and in the qualitative research detailed in Chapter 6. I asked those involved in 

planning and conducting the workshops for their views on what worked well and what 

could be improved.  

 

4.5  Prioritisation workshop method  

 

This section details the method I developed for organising and hosting a prioritisation 

workshop that has been applied by the BiB4All team and BaBi pilot sites. Local sites 

adapted the method to suit their needs, hence, any deviations from this method can be 

found in section 4.7.  

 

4.5.1  Facilitators  

 

Firstly, a team of people who are going to facilitate the workshop are identified. The 

workshop facilitators are an important part of ensuring the workshop is a success as they 

guide the group discussions.  Facilitators are usually members of the BaBi team, but they 

can be anyone who is familiar with the BaBi project. Facilitators of the workshops detailed 

in this chapter included research midwives, PhD students, researchers, clinicians, and 

commissioners who work with the BaBi project. Table 17 summarises the facilitator roles 

and approximately how many people are needed to occupy those roles. 
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Table 17 Prioritisation workshop facilitator roles 

Role  Explanation  Number of facilitators  

Chair  Ensures the agenda is closely 
followed and can also be a small 
group facilitator. 

One 

Technical support Is responsible for admitting 
people into the workshop from 
the Zoom waiting room, places 
attendees into their breakout 
groups for the workshop tasks 
and re-admits people to the 
session if they get disconnected.  

One 

Small group 
facilitators 

Facilitate the small groups 
discussions throughout the 
workshop 

Approximately between five and 
seven 

Note takers 
(optional)  

Notetakers may be needed to 
note down the discussions from 
the small groups if the team 
decides not to record those 
discussions using Zoom.  

Approximately between five and 
seven 

 
Facilitators are provided with training on the platforms used to host the workshops and a 

guidance document for reference during the session. The guidance document for 

facilitators can be found in Appendix B.  

 

4.5.2  When to hold the workshop 

 

Deciding when to host the workshop is usually based on facilitators’ availability. The 

workshop should be held within the hours of the working day, avoiding school holiday 

and festive periods, and start and end times arranged to avoid school drop off and pick 

up. This ensures as many of those who wish to take part are supported to do so. Ideally, 

the date should be planned and advertised far enough in advance to align with rota 

requests for clinical stakeholders. The workshop lasts no more than two hours, with a 

break mid-way through the session to reduce the risk of online fatigue.  

 

4.5.3  Intended attendees  

 

Relevant stakeholders from a variety of backgrounds are invited to attend the workshop, 

where each have important perspectives towards topics on child and maternal health. At 

the time this workshop method was developed, the BiB4All cohort included mothers and 

children in their early years of life. Hence, relevant stakeholders included:  

 

▪ Parents and members of the community who work with or represent parents.  
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▪ Early years health and care practitioners (which included midwives, health 

visitors, GPs, Neonatologists, paediatricians, obstetricians, gynaecologists and 

other specialists in child and maternal health). 

▪ Local authority employees with a remit for health and wellbeing, Public Health 

specialists, early years education and support practitioners. 

▪ Researchers. 

 

As the BiB4All and BaBi cohorts develop, it might be appropriate to invite other 

stakeholders, e.g., educationalists.  

 

With reference to HRA guidance for PPI, involvement is not about statistical 

representation of the population, but that it should be about capturing the breadth and 

depth of stakeholder views (Health Research Authority, 2023). This means capturing a 

broad enough range of views on the issues that are likely to be important to people who 

the research is intended for. Hence, the aim of the workshops is not to be representative 

of the whole population, but to represent a range of perspectives towards local evidence 

gaps, that allows the research priorities reflect a range of voices. 

 

Inviting a range of stakeholders to a single workshop is important as people are often 

familiar with data that are routinely collected by their service but are not as familiar with 

what is collected by other services. For example, a midwife may know what data are 

collected in midwifery but may not know the specific data collected by health visitors. 

Therefore, by bringing multidisciplinary stakeholders together, it allows them to discuss 

these issues with a range of expertise, to prioritise answerable research topics.  

 

However, there is a concern that professionals may dominate the discussion as they 

have the confidence to talk about the issues, which may overshadow any public 

contributors in the group. Hence, careful facilitation is needed to ensure each attendee 

has the opportunity to contribute.  

 

Some local areas part of the BaBi Network preferred to engage members of the public 

and parents separately. They felt that a large workshop, with many health professionals 

and commissioners, may overwhelm public contributors and that they would gain more 

from one-to-one or small group engagement activities. However, for those that did invite 

parents and service users, it allowed their perspectives to be captured and discussed 

with local service providers. This facilitates a broader understanding of priorities locally.  

 

Based on the learning gained from hosting the workshops in each local area, I would 

recommend inviting between 25 and 35 individuals to the workshop, with representatives 
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from a variety of backgrounds. The attendees will be split into smaller groups for the 

tasks. If more than 40 people are interested in attending the workshop, hosting more than 

one workshop should be considered. The challenges of hosting workshops with over 40 

people are discussed later in this chapter. It is also important to get a balance of the 

number of stakeholders from each background. If there are many contributors from one 

professional background, this will likely steer the workshop outputs towards the 

knowledge, experiences, and preferences of that stakeholder group.  

 

Potential contributors with relevant backgrounds can be identified by the local BaBi 

teams through personal contacts, existing public contributor groups, and utilising 

connections to local NHS trusts and local authority through their local steering groups.  

 

Once identified, potential contributors should be invited to the session by email, at least 

one month in advance. Template email invitations can be found in Appendix B. The email 

invitation may include a link to an Eventbrite or similar page for people to register their 

interest in joining the workshop. Creating an Eventbrite or similar page allows the 

collection of information such as the person’s professional background, the organisation 

where they work and their contact details, which is useful for organising the event. 

Alternatively, the invitation can ask people to email a named contact to express an 

interest in joining.  

 

Once a potential contributor has expressed an interest in joining the workshop, they are 

sent a calendar invite, which includes the link to the Zoom meeting. In advance of the 

workshop, potential contributors are also provided with an information sheet which 

provides details on BiB4All and BaBi, outlines what workshop attendees can expect from 

the workshop and what the workshop outputs will be used for. The information sheet 

circulated as part of the BiB4All prioritisation workshop can be found in Appendix B. This 

gives attendees the opportunity to ask any questions they have before the session. 

Reading the supporting documents is not compulsory but is there to help those who want 

a bit more information before joining. This information is also explained at the beginning 

of the workshop. All materials are presented in accessible formats, in language 

comprehensible to a lay audience, which aligns with the UK National Standards for Public 

Involvement (INVOLVE, 2018). Contributors are also sent a reminder email two days 

before the workshop. 

 

It is important to keep a log of who has expressed an interest in joining the workshop and 

their professional background, as this will help when organising the attendees into 

groups prior to the workshop. It will also ensure that only people who are invited are 

admitted to the meeting.  



 157 

 

4.5.4  Hosting the workshop 

 

Prior to the workshop, one of the facilitators organises the list of individuals who 

expressed an interest in joining the workshop into small groups for the workshop tasks. 

The first task involves placing attendees into homogenous groups of between four and 

six people from similar professional or experience backgrounds. For example, Group one 

may consist of midwives, Group two may be made up of parents and members of the 

public and Group three could consist of commissioners. Groups of between four and six 

are recommended to ensure all attendees have the chance to speak. The second task 

then places attendees into new heterogenous groups with people from different 

backgrounds. Each of these groups is supported by a small group facilitator. Organising 

the attendees into groups before the session allows for an efficient use of time during the 

workshop. These small group discussions are referred to in this chapter as ‘breakout 

sessions’.  

 

It is worth noting that not everyone who signs up to attend the workshop will attend on 

the day and some people might turn up who were not expected. Hence, it is important to 

be flexible to accommodate the change in numbers. If fewer people join, groups can be 

collapsed so that there are fewer breakout sessions. I recommend organising those that 

attend into groups of at least four people to allow for a meaningful discussion. If someone 

who has not signed up clicks to join the meeting, facilitators can make use of the Zoom 

waiting room feature. Facilitators can send a message to the waiting room to confirm 

their identity.  

 

Table 18 presents an example agenda for the prioritisation workshop. This is the agenda 

followed for the BiB4All workshop. It is recommended that facilitators join the workshop 

at least 15 minutes early, to allow any questions and technical issues to be resolved.  
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Table 18 Example workshop agenda 

Time  Agenda Item 

10:00 Join the Zoom call  

10:05 Welcome and Introductions  
Recording begins  

10:10 Ground Rules 

10:15 Ice Breaker  

10:20 Background presentation on BiB4All 

10:30 Opportunity to ask questions  

10:35 Explanation of first group task 

10:40 Breakout session one (Task one)  
Discussion around areas of child and maternal health and that are important for 
research  

11:00 Whole group feedback and explanation of second group task 

11:15  Short comfort break  

11:25 Breakout session two (Task two) 
Prioritisation of research topics identified in task 1, based on urgency and 
importance.  

11:45 Whole group feedback  

11:55 Concluding remarks  
  

12:00 End the session  

 
The workshop begins by welcoming attendees to the session and an introduction from 

the workshop Chair. Ground rules are then established, and it is important that all group 

members agree to these rules of mutual respect and confidentiality. Zoom etiquette is 

explained, including muting of microphones unless speaking, and attendees are 

reminded that the session is being recorded for note taking purposes.  

 

Following this is a short ice breaker, which involves both attendees and facilitators 

turning off their cameras and turning them on to wave if they identify with a particular 

group i.e., “turn your camera on and wave if you are a parent”. Care should be taken to 

ensure everyone is included in this task. 

 

Then, a short background presentation is delivered explaining the background behind 

BiB4All and BaBi. The presentation includes a short introductory video, which is used in 

the recruitment of mothers into the BiB4All cohort, and a PowerPoint presentation with 

worked examples showing the types of questions that can be answered with a linked 

dataset. Emphasis is on how these questions can only be addressed by accessing data 
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from multiple sources. This helps to develop public and stakeholder understanding of 

linked data so that they can effectively engage in the idea generation and priority setting 

process. This is important as previous research has revealed that people find it difficult 

to conceptualise the use of linked data (Roblings, et al. 2021). Presenters should ensure 

that the information is communicated in a way that everyone can understand. After this 

presentation, attendees can ask any questions they may have. 

 

The remaining part of the workshop is split into two main sessions. The first part places 

attendees into the small groups that were arranged for task one prior to the session, 

utilising Zoom’s breakout room feature. Once in the small groups, facilitators introduce 

themselves and begin the recording of the breakout room. Some BaBi sites opted to use 

notetakers or Dictaphones to record these discussions. In all instances, recordings and 

notes are stored securely, are only accessible by approved members of the research 

team, and are destroyed after the outputs have been written up.   

 

Once the recording has started, facilitators invite attendees to introduce themselves. 

Attendees are then asked to discuss areas of child and maternal health they consider 

important for research and supported by facilitators to develop these ideas into research 

style questions with both an exposure and an outcome. It is recommended that 

facilitators encourage attendees to agree on between six and eight ideas as a group. 

Focusing on a small number of ideas ensures all ideas have the chance to be prioritised 

in the next part of the session, and allows the ideas to be developed. This task should 

last 20 minutes.  

 

Facilitators make use of the online space, ‘Google Jamboard’, to note down attendees’ 

responses. An example is shown in Figure 12. Google Jamboard permits those with 

granted access to insert a virtual sticky note, mimicking how ideas would have been 

represented if the session had run face-to-face. Facilitators share their screen with 

attendees showing the Google Jamboard for session one. As the facilitator inputs the 

responses on the virtual sticky notes, facilitators can ask attendees to clarify their 

responses to ensure the research topics are clearly understood. A standardised format 

to record ideas is used, so that the ideas can be easily understood by all members of the 

team. This standard format is detailed in a guidance document for facilitators, alongside 

a list of prompts that can be used to stimulate discussion. 
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Figure 12 Google Jamboard Example 

 

On the second slide of the Google Jamboard is a copy of the diagram showing the 

datasets that can be linked as part of BiB4All and BaBi, as shown in Figure 7. This can 

be accessed during this task, if needed, as members at the pilot workshop suggested 

that seeing the available data helped stimulate ideas. This also helps encourage 

participants to consider other datasets that might be useful for answering research 

questions.  

 

Each facilitator is assigned their own Google Jamboard and allocated sticky note colour. 

This allows the research team to easily distinguish which stakeholder group generated 

each idea. This is useful for identifying similarities and differences in priorities across 

stakeholder groups. Copies of the Jamboards can be made available to the local BaBi 

team following the session, allowing all ideas to be considered. All the Jamboards are 

stored in a shared drive, making them easily accessible to the research team, and no 

personal information is stored on these boards. Google Jamboard is not commonly used 

within NHS trusts; therefore, training is essential for facilitators before each workshop. A 

selection of Google Jamboard templates are provided as part of the BaBi toolkit.  

 

Attendees are then automatically returned to the main Zoom meeting. A volunteer of 

each group discusses their group’s key ideas to the rest of the attendees. This gives all 

attendees and facilitators an idea of the key topics discussed, ready for the second half 

of the workshop. If there is a group of public contributors, I would recommend they have 

the opportunity to feedback first. This is followed by a short comfort break.  

 

Whilst attendees are discussing their group ideas and during the short comfort break, 

one facilitator will be working behind the scenes. They will randomly allocate copies of 
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the virtual sticky notes generated in session one, to a new set of Google Jamboards that 

are distributed to facilitators for breakout session two. This ensures each group considers 

a wide range of ideas generated by people from different professional and experience 

backgrounds in the next task.  

 

The second part of the session places attendees into new breakout groups, so that they 

are speaking to people from different groups. Each breakout group is allocated a 

facilitator and a Google Jamboard for breakout session two. Facilitators begin as they 

did in the first part, with a round of introductions and ensuring the breakout room is being 

recorded. Facilitators share their screen with the group to display the Google Jamboard 

for session two. Attendees are then asked to prioritise the allocated ideas, using the 

urgency and importance matrix shown in Figure 13. Importance is defined as something 

that has the potential for a large impact or is significant to improving child and maternal 

health outcomes. Urgency is defined as something that is time dependent or requires 

immediate action (Imperial College London, 2021). This method ensures consistency in 

the ranking of the ideas. It is emphasised to attendees that ideas ranked lower on the 

scale of importance and urgency will not be dismissed and that purpose the of the 

exercise is to decide which of the ideas should be addressed first. The facilitator can 

move the sticky notes to the quadrant suggested by the attendees and can edit the sticky 

note to add clarity to the research question, as required. There are 20 minutes allocated 

to this task. 

 

Figure 13 Urgency and Importance Matrix*  

 

*Figure adapted from Imperial College London (2021). 
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Following the second breakout session, attendees are returned to the main room and a 

volunteer from each group discusses their most important and urgent idea. The Chair 

then thanks everyone for attending the session and asks if anyone has any final remarks 

they would like to make. They also explain how the outputs from the session are going 

to be used and ask if attendees could fill out the feedback form for the session, where 

applicable.  

 

4.5.5  Writing up the outputs  

 

After hosting a prioritisation workshop, a summary report of the outputs is shared with 

the attendees and interested networks. These reports are used locally to guide research 

with the BaBi data. They could also be useful to those setting priorities more generally in 

the field of child and maternal health.  

 

In the BaBi toolkit I have suggested that summary report describes:  

 

▪ The aim of the workshop.  

▪ The stakeholder groups that attended. 

▪ A brief outline of the session.  

▪ A summary of the urgent and important ideas arranged under appropriate themes,  

▪ a list of the other ideas raised during the workshops that were not indicated as urgent 

and important. 

▪ Next steps and how the outputs will inform future research locally. 

 

In reporting the outputs, care should be taken to ensure no contributor is identified in the 

outputs and it is clear how the discussions inform the research project, in line with public 

involvement and engagement standards (INVOLVE, 2018).  

 

I recommend that a member of the BaBi research team or a researcher from a 

collaborating organisation writes up the workshop outputs. All the workshop recordings 

(including the Zoom recording of the main session and the breakout rooms and any 

Dictaphone recordings), notes, and Google Jamboards can be sent to that person.  

 

Figure 14 represents the process I recommend for writing up the workshop outputs. It is 

based on Braun and Clarke’s (2006) six-stage approach to thematic analysis, which is a 

method of capturing topics that emerge from a set of qualitative data.   
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Figure 14 Flow diagram demonstrating how workshop outputs were organised into 

themes 

 

 

A consistent approach to writing up the workshop outputs allows the outputs from across 

different local areas to be brought together to identify research themes for the BaBi meta-

cohort.  

 

4.5.6  Ethical considerations  

 

As this method aimed to seek opinions of local stakeholders and members of the public 

through involvement activities to inform the research process, ethical approval was not 

sought, although good ethical practices were followed throughout. The workshop method 

is not believed to raise any significant potential for physical and/or psychological harm to 

These two lists can then be included in the summary report.  

The ideas can then be sorted into two lists a) those considered important and urgent for 
research based on the discussions from the second half of the session and b) other ideas 

that were generated during the workshop. 

Themes are refined to ensure they accurately capture the stakeholder discussions. Some 
themes from the workshops in this chapter include mental health, diet and childhood obesity, 

Covid-19 and infant feeding. 

Patterns are identified, and the list of ideas organised into themes. 

Once they are happy that the Google Jamboards reflect the workshop discussions, a list of all 
the research ideas generated in the session can be made and any duplicates removed. 

The person writing up the outputs listens to the recordings and reads the notes alongside the 
Google Jamboards to ensure all the discussions have been captured. 
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the contributors or facilitators. In the event that an ethical issue does arise, appropriate 

procedures will be followed.  

 

4.6  BiB4All workshop 

 

The BiB4All prioritisation workshop took place on 18th Match 2021. The aim was to 

identify research priorities for the BiB4All cohort and to determine the feasibility of the 

workshop method. I was the lead on this workshop and was responsible for organising 

the workshop and writing up the outputs. I was the named contact for people should they 

have any questions or concerns and was mentored by a Public Involvement and 

Engagement lead within the NIHR YHARC to ensure those involved received adequate 

support during the process.  

 

Attendees were members of the public and relevant local stakeholders from areas that 

are part of the BaBi Network (Bradford, Leeds, Doncaster, and Wakefield). This was the 

first application of the workshop method and learning from this experience informed 

subsequent workshops. At the time of hosting this workshop, BaBi East London were not 

part of the BaBi Network pilot and there was no representation from East London at the 

workshop. By hosting a workshop with attendees from across the BaBi sites, it allowed 

me to observe how different local areas were able to contribute and engage with the 

workshop to understand how it could be applied in different settings. Partners involved 

in developing BaBi cohorts also attended the workshop to learn how the workshop 

method can be used.  

 

Involving stakeholders from multiple local areas also allowed a broader spectrum of 

opinions on the use of linked data and diversity in child and maternal health priorities 

across the region to be captured. The Covid-19 pandemic resulted in health service 

providers being even more time constrained, thus, the inclusion of the additional sites 

increased the population of potential contributors from each stakeholder group. 

 

This initial workshop aimed to involve approximately thirty individuals with representation 

from a range of stakeholder groups. As this was the first workshop, the number of 

attendees was reviewed to inform future engagement. It was difficult to know in advance 

how many people would attend on the day, so more than thirty people were invited to 

ensure there would be adequate representation. I also ensured there would be enough 

facilitators if all those who expressed an interest attended. Strong links to the local 

community and stakeholder groups, established by the BiB team through their broader 

portfolio of work, were utilised for inviting relevant people from Bradford to the workshop. 



 165 

Key members from each of the BaBi teams in Leeds, Wakefield, and Doncaster identified 

and invited potential contributors from their local areas. 

 

The workshop was facilitated by five individuals with roles within the BiB4All central 

management team. They were familiar with the study and have backgrounds in research, 

data, or clinical practice, which made them suitable to facilitate the workshop.  

  

In addition to this workshop, a smaller group session was offered to midwives who 

expressed an interest in the workshop but were unavailable on the chosen date. This 

extra session provided the opportunity for those unable to attend to contribute to the 

discussion and reflect on what was discussed in the workshop. Furthermore, a midwife 

from Bradford contributed her ideas via email and these were included in the final 

outputs.  

 

Public contributors were reimbursed for their time according to the BiB payment policy 

for involvement in research. Public contributors were also supported to attend a Public 

Involvement in Health Research session to help build their confidence and skills in 

involvement and engagement. This is a free training programme developed with service 

users in the NIHR YHARC. It is a two-day programme aimed at service users, carers, 

and people who are new to public involvement in research (Richardson, et al. 2019). This 

supports inclusive opportunities as set out in the UK National Standards for Public 

Involvement.  

 

4.6.1 BiB4All workshop outputs  

 

The workshop was attended by thirty-four individuals from across Bradford, Leeds, 

Doncaster, Wakefield, and Sheffield, including representatives of those who are involved 

in the set-up of their local BaBi study. Table 19 shows the number of attendees interested 

in attending (column two) alongside the number of people that attended the workshop 

(column three) from each stakeholder group.  

 

With reference to Table 19, seven individuals who initially expressed interest in the 

workshop did not subsequently attend. Midwives and public contributors expressed the 

most interest in attending the workshop, with the highest proportion of attendees being 

public contributors. At the workshop, there was approximately equal representation from 

each stakeholder group, although there were fewer clinicians than desired.  

 

 



 166 

Table 19 Workshop attendees representing the stakeholder groups 

Stakeholder group Numbers registered to attend Numbers attended 

Midwives 9 5 

Health visitors  4 4 

Clinicians 4 3 

Commissioners 5 5 

Researchers 6 5 

Public contributors 7 7 

Other* 6 5 

Total  41 34 

*Other includes public health specialist, policy manager, project manager, business intelligence 

and a representative from a violence reduction unit. 

 

Table 20 shows the number of people interested and the number of people who attended 

the workshop stratified by local area. The number of participants from each background 

was restricted to ensure a balanced viewpoint between the multiple stakeholders 

involved. 

 

Table 20 Workshop attendees stratified by local area 

Local area Numbers registered to attend Number attended 

Bradford 20 18 

Leeds 5 1 

Wakefield  5 5 

Doncaster 9 8 

Sheffield 2 2 

Total  41 34 

 

Table 20 shows a high proportion of the attendees were from Bradford and that there 

was at least one representative from each of the BaBi sites. Two health visitor attendees, 

who worked as part of the 0-19 regional network for Yorkshire and Humber, recorded 

themselves as being from Sheffield. The 0-19 is a network of public health professionals 

working with the 0-19 age group (Institute of Health Visiting, 2021). Their attendance at 

the workshop was valuable as they were able to learn about data linkage, thus 

broadening the horizons of this study, as well as contributing insights from a health visitor 

perspective. In light of the workforce pressures, I was satisfied with the number of 

attendees who were able to engage in the session.  
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The workshop identified seventeen important and urgent research priorities which are 

presented in Box 11. Key themes included maternal and infant mental health, diet and 

childhood obesity, Covid-19, inequalities, infant feeding and labour and delivery. 

However, many of these priorities are not suitable for research using linked routine data, 

despite the facilitator guidance. For example, women’s experiences of breastfeeding, 

including whether she stopped breastfeeding before she wanted to, are unlikely to be 

captured in their routine health record.  
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Box 11 Ideas indicated as most important and most urgent in the workshop 

 

Mental health  

• Explore the effects of women entering maternity services with pre-existing severe 

mental health on parent/infant relationships, bonding, prevention of separation.  

• Investigate the impact of parental mental health on problems such as coping with 

sleeping and fussy eating.  

• Examine the impact of parents with mental health difficulties not meeting the threshold 

for adult mental health services and the impact on family relationships and emotional 

wellbeing. Consider the impact of implementing a therapist that can provide links to 

crucial services?  

• Explore the impact of early support (in the perinatal period and early years) on child and 

parental mental health. Discussion focused on adverse childhood experiences (ACEs) 

and parental experience with trauma and adversity as this may impact their parental 

ability and be emotionally available to the baby.  

• The impact of early years and pregnancy on early years development, where it a 

comparison between Child Parent Psychotherapy (CPP) and usual care could be 

considered.  

• The effect of mental health during the neonatal period on emotional attachment needs, 

breastfeeding, interaction, bonding and child emotional and physical development and 

school readiness.  

Diet and childhood obesity  

• The impact of proximity between take-aways and households on childhood obesity.  

Covid-19  

• The impact of access to limited support during the perinatal period and birth and how 

these impacts on maternal mental health and child development.  

• The impact of social isolation in Covid-19, missed nursery time and play time on babies 

and infants forming meaningful relationships.  

• The impact of Covid-19 on environmental allergies.  

• The impact of Covid-19 on the likelihood of having a breech baby, linking in with rates of 

elective sections.  
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A summary of the workshop outputs was shared with attendees within three months of 

the session. This summary document clearly outlined how these outputs directly 

informed my PhD research and how the remaining research ideas formed a pipeline of 

projects to be conducted as part of BiB4All and the Early Life and Prevention (ELP) 

theme of the YHARC Collaboration. I also discussed the outputs from the workshop with 

other academics in the field of linked data, who were interested in applying this method.  

 

As a researcher, it is important to continually reflect on how our own assumptions affect 

the outcomes of our activities. I began this process with pre-existing ideas about what 

the important areas of child and maternal health might be, which were informed by my 

prior reading and involvement with the team at BiB. Despite these preconceptions, when 

facilitating discussions with attendees, I was keen for attendees to express their views 

openly and without judgement or influence. The other workshop facilitators also had prior 

beliefs about important areas of child and maternal health for research. This may have 

influenced the way the discussions were directed in the breakout sessions. Facilitators 

endeavoured to remain neutral and allow the attendees direct the conversation towards 

Inequalities and access  

• Explore why Black and Minority Ethnic (BAME) communities are not accessing 

health care services and the barriers influencing this.  

• Evaluate the effectiveness of online antenatal care and education compared with 

face- to-face and compare across the region.  

Infant feeding 

• Explore the impact of infant feeding on maternal mental health, meaningful 

mother/baby relationships (secure and insecure attachment) and long -term child 

health outcomes.  

• The impact of reduced support for infant feeding, as a result of Covid-19, on 

weaning.  

• Maternal experience of breastfeeding, including whether she stopped breastfeeding 

before she wanted to, access to support services, and how this impacted on the 

mother/baby relationship.  

Labour and delivery  

• Explore the factors influencing the likelihood of having a breech baby and the effects 

of a breech baby such as cost implications and the health of the mother and baby.  
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the areas they felt were most important. Moreover, the workshop was conducted during 

the Covid-19 pandemic which likely impacted the research priorities that were generated.  

 

4.6.2 Feedback on the BiB4All prioritisation workshop 

 

Feedback on this workshop was obtained via a Google form, which was circulated 

following the initial prioritisation workshop. The Google form also included an option to 

leave contact details, allowing attendees to be involved further in my PhD project if they 

would like to. Of the thirty-four people who attended, fourteen people filled out the 

feedback form, where thirteen people left contact details for future involvement. The 

feedback was mostly positive with individuals commenting that it was well organised. 

Some individuals felt more time was needed in the breakout rooms, however, others felt 

the time was adequate. Those who filled out the feedback form felt that the pre-session 

information was clear and timely and when asked if they enjoyed the workshop, all 

answered ‘yes’. This feedback informed the design of subsequent workshops detailed in 

section 4.7.  

 

4.7 Application of the workshop method in other BaBi pilot sites 

 

Following the success of the BiB4All workshop, I supported teams within the BaBi 

Network to host prioritisation workshops in their local areas. We worked together to 

develop, refine, and adapt the method as appropriate. Table 21 summarises the outputs 

from these workshops, which were written up by members of the local BaBi teams and 

details any deviations from the workshop method detailed in section 4.5. Each BaBi site 

decided how to present their workshop outputs, hence, there was variation in the 

information available to produce Table 21. For some workshops, there was only 

information related to the key themes available, whereas for other workshops there was 

detailed information related to the identified research questions. Each BaBi site has a list 

of their research questions, however, this was not available to include in this table. 

 

As more of the BaBi teams successfully applied this method, there was greater interest 

from other teams in implementing and developing this approach. Each local area part of 

the BaBi Network pilot now has a list of research priorities, which will inform research 

projects within their local trusts and across the wider BaBi meta-cohort. A successful 

application of this method in these sites suggests that the method is transferable and can 

be adopted by other local areas joining the BaBi Network. 



 
 

Table 21 A summary of the workshops in BaBi pilot sites 

BaBi workshop Attendees  Key ideas/themes Deviations from the method in 

section 4.5 

BaBi Doncaster -  

10th June 2021 

(Marvin-Dowell, 

2021, Unpublished) 

Attended by 18 delegates from 

Doncaster. 

Mental health  

• Explore the environmental and social factors which 

impact upon child mental health and identify 

interventions to reduce prevalence of poor mental 

health among children and young people. 

• Investigate the role of attachment and other factors 

on neonatal mental health. 

• Investigate the longer-term outcomes of poor 

neonatal mental health. 

• Explore the issues around transition to parenting 

for first time parents. 

• Explore the relationship between birth trauma and 

maternal mental health. 

• Investigate the practices of health professionals 

(e.g., induction of labour, assisted delivery, 

caesarean section) in relation to women’s 

experience of birth trauma. 

School Readiness 

• Public contributors were not 

invited to this session and were 

engaged separately after the 

media launch of BaBi Doncaster 

in July 2022.  

• The first part of the workshop 

placed attendees into multi-

disciplinary groups rather than 

single-disciplinary groups.  

• Facilitators were assigned note 

takers to type up the ideas on 

the Jamboards.  

• The first group task extended to 

35 minutes.  
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BaBi workshop Attendees  Key ideas/themes Deviations from the method in 

section 4.5 

• In what ways can families be best supported to 

optimise social development and early language in 

children aged 0-4? 

Childhood obesity 

• To what extent is obesity transferred across 

generations of families? 

• Explore interventions for preventing the 

intergenerational impact of excess weight.  

Services 

• What are the barriers and facilitators for 

registration and attendance for dentistry? 

• What are family’s experiences of the accessibility 

of family hubs and what impact have these had 

locally? 

Breastfeeding 

• What local factors impact upon initiation and 

duration of breastfeeding? 
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BaBi workshop Attendees  Key ideas/themes Deviations from the method in 

section 4.5 

BaBi Wakefield - 

16th November 2021 

(Hirst, 2022, 

Unpublished). 

Sixty-four people attended the 

workshop, and they were predominantly 

from Wakefield as well as Leeds, 

Huddersfield, Bradford, Sheffield, and 

London. Attendees were from a variety 

of backgrounds including parents, 

specialist midwives and nurses, GPs, 

maternity and children’s service 

commissioners, researchers, paediatric 

and neonatal specialist clinicians, 

community engagement officers, 

research delivery and governance 

specialists, public health knowledge and 

intelligence professionals and Yorkshire 

Sport Foundation representatives 

• Maternal mental health  

• Mental health of children & young people 

• Infant feeding 

• Infant & child development 

• Raised BMI & obesity  

• Diet, nutrition & physical activity 

• Childhood illness & disease 

• Genetics & epigenetics 

• Gestational diabetes 

• Sleep  

• Deprivation & health outcomes 

• Language needs 

• Ethnicity & culture 

• Smoking  

• Drugs & alcohol 

• Housing & local spaces 

• Out-of-hospital birth 

• Parenting 

• Public health messaging & technology 

• Covid-19 
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BaBi workshop Attendees  Key ideas/themes Deviations from the method in 

section 4.5 

BaBi Leeds- 11th May 

2022  

(Hardicre, 2022, 

Unpublished) 

The workshop was attended by thirty-

eight delegates from across Leeds and 

Yorkshire. Delegates were from the 

following roles: parents, clinicians, 

midwives and nursing staff, health 

visitors, service commissioners and 

service design and delivery 

professionals, health improvement 

specialists, public health practitioners, 

local authority representatives, third 

sector organisation representatives, and 

researchers and academics.  

• Mental health 

• Obesity 

• Diabetes 

• Personal and social risk factors 

• Services and resources: availability, access, 

and use 

• Substance (mis)use 

• Physical (in)activity 

• Covid-19 

• Oral health 

• Foetal development and birth 

 

BaBi East London – 

July 2022  

(Hindes, 2022, 

Unpublished) 

The workshop was attended by 

members of the public, service users, 

researchers and various professionals 

from health and social care (including 

midwives, health visitors, nursing staff, 

doctors, local authority representatives, 

academics, public health practitioners, 

service commissioners, and service 

design and delivery professionals).  

• Service provision: access and availability  

• Health equity  

• Social and environmental determinants of 

health  

o Food accessibility  

o Housing and structural accessibility  

• Effects of Covid-19 and lockdown  

• Maternal health and healthy childhood 

Development  

• Long-term Child Health Outcomes  

 



 
 

The benefit of having single disciplinary groups for the first part and multidisciplinary 

groups for the second part of the workshop, is that each group in the second part has at 

least one representative from each of the groups from the first part. For example, each 

group in the second part of the session has a midwife, a public contributor, a 

commissioner, etc, in their group. Hence, when the ideas are randomised for the second 

part, there is a contributor in each group that can give context behind the ideas generated 

by their group in the first part. The BaBi Doncaster team decided that the groups for the 

first task would include a mixture of professional backgrounds, to explore whether this 

engaged more stakeholders, or promoted a broader discussion around data from 

different datasets. Reflecting on their decision, the BaBi Doncaster team decided that 

subsequent workshops would revert to having groups with similar backgrounds.  

 

To reduce the burden on the facilitator in the breakout sessions, each facilitator in the 

BaBi Doncaster workshop was assigned a notetaker to type up the ideas on the Google 

Jamboards. This was to allow the facilitator to focus on supporting attendees to generate 

the ideas. I occupied a notetaker role during this workshop and found it challenging as I 

was unable to ask for clarification on the ideas, as the facilitator may have already moved 

onto another topic. Therefore, there were some instances where I needed to break the 

flow of the discussion to ask contributors to elaborate. Hence, I would recommend that 

the small group facilitator inputs the ideas onto the Google Jamboard.  

 

Moreover, the BaBi Doncaster team extended the first group task from 20 minutes to 35 

minutes, which reflected the feedback from the initial workshop. This resulted in lots of 

ideas being generated in this session. This made it difficult to ensure all ideas had the 

opportunity to be prioritised. Hence, in workshops where many ideas are generated, I 

would recommend that facilitators ask the group to identify their key six to eight ideas 

from this list. I would also recommend keeping the time for the first task at 20 minutes to 

ensure there is adequate time in the second task to prioritise the ideas generated.  

 

The large number of attendees at the BaBi Wakefield workshop made the session difficult 

to manage. This resulted in the second part of the workshop being cut short and ideas 

were not able to be prioritised based on urgency and importance. As a result, the method 

detailed in section 4.5 recommends involving between 30 and 40 contributors to ensure 

there is enough time to complete both tasks. This also ensures all contributors have the 

opportunity to share their views during the session. This also explains why the workshop 

report produced by the BaBi Wakefield team presented the themes discussed in the 

workshop, rather than a list of important and urgent research questions.  
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The themes identified in the workshops detailed in Table 21 are comparable with the 

most important and urgent themes identified in the BiB4All workshop. Key themes 

identified across the workshops included: mental health, obesity, access to services, 

infant feeding, and Covid-19. This provides the opportunity to address some of these 

topics on a wider scale, utilising all the available data from the BiB4All and BaBi studies. 

Similar to the BiB4All workshop outputs, many of the research ideas identified in the BaBi 

Doncaster workshop were not suitable for research using linked data. For example, 

women’s experiences of birth trauma are unlikely to be captured in their routine health 

record. 

 

4.8 Workshop method feedback  

 

During qualitative interviews with local decision-makers in areas setting up BaBi 

research, described in Chapter 6, I gathered feedback on the workshop method. Two 

sub-themes were identified that related to the engagement workshop: workshop format 

and workshop outputs. In this section, I summarise the key ideas that helped to improve 

the workshop method and develop the package of resources included in the BaBi toolkit. 

Overall, the feedback received regarding the workshop format and outputs was positive.  

 

4.8.1  Workshop format 

 

Many of the participants communicated a preference for face-to-face workshops.  

 

“I do think there's nothing like face to face when you're doing something like that, 

though, because people then get to know the people as well” (BaBi decision-

maker). 

 

Therefore, hosting face-to-face workshops could be considered. Although, participants 

did describe some benefits of communicating online such as attendees feeling more 

confident and that more people are able to join the session.  

 

“The good points being that more people can join, you know people communicate in 

different ways, don't they? And they may feel more able to communicate online via text 

than standing up in a large room, for example.” (Clinical decision-maker). 

 

I would advise that local BaBi sites engage their local stakeholders in a way that best 

meets their needs.  
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Participants also discussed whether pre-workshop information should be provided to 

workshop attendees. It was suggested that pre-workshop information could allow 

attendees time to think about the topics of the workshop before attending. This was 

described by participants involved in hosting a workshop, as well as those who did not 

attend a workshop but have the potential to attend future workshops.  

 

“I think it would be helpful to know ahead of the workshop, that that's what you're 

going to be asked… so that you could start thinking, ok, so this is about routinely 

collected data and questions that we could answer by looking at this routinely 

collected data. So, what do I think? What do I think, first of all, are the routinely 

collected data? And then to have a little think about what the potential questions 

could be? (Clinical decision-maker). 

 

However, it was also suggested that giving too much information may deter people from 

attending. Thus, there is a trade-off between giving enough information that people are 

able to engage with the research and giving too much that it discourages people from 

attending.  

 

“If you send people in advance, that could also be off putting, because they think, 

Oh, I'm gonna go and talk about this and there'll be lots of other people who know 

more about it than me, and therefore I don't really want to, to turn 

up.”  (Commissioner). 

 

Pre-workshop information was provided to attendees of the engagement workshops and 

the feedback suggests that a balance is needed in how much information to provide. 

 

Building up engagement with stakeholders over time was also discussed. For example, 

hosting small group meetings to help those who are new to research.  

 

“But some people didn't know what they were coming to. That's the feedback I 

got from, let's say, some of the community midwives, they've never done anything 

like that before. So, for people that make policy for, you know, that's fine. They 

used to that. … But I know some of the practical clinicians are sort of like what am 

I meant to be saying? What are my ideas so I do think a big group session works 

in the end, but it might be just build it up, like little steps, little steps. Get a few 

engaged, give them a bit of a this is the overview. Could you just go away and 

think about it and then we'll bring you to a workshop” (Clinician).  
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This is consistent with the recommendations of Roblings et al., (2021) for engaging 

members of the public in linked data research. This suggests that continuous 

engagement of the same stakeholders is likely to be beneficial as they build up more 

knowledge of linked data research with each interaction. Increased engagement with the 

BaBi project can help give people the skills to contribute.  

 

Based on these findings, it might be appropriate to provide more information about the 

workshop session, explaining exactly what they will be asked and how they can prepare 

for the session. A layered approach could be taken, whereby potential attendees are 

provided with brief information, allowing them to decide whether they would like to attend 

the session, and then more detailed information on linked data and the BaBi project can 

be made accessible, should attendees want to access this. This allows potential 

attendees to control the amount of information they access (Health Research Authority, 

2019). I would also ensure that attendees have the opportunity to ask questions prior to 

the session as this can help reassure attendees and build their confidence in contributing 

during the workshop. It is important to emphasise that we are interested in a variety of 

opinions, to try and encourage attendance from those who might feel less confident in 

contributing. 

 

People were positive about the workshop format. Those involved in hosting the 

workshops liked the use of Google Jamboard as it was easy for them to use. Therefore, 

I would recommend this technology continues to be used as part of the workshop format.  

 

“I think the workshop was brilliant. I really enjoyed doing them and people said 

they were really good, Jamboards were excellent, because they're easy to use. 

And I think people could sort of see what they needed to do.” (BaBi decision-

maker).  

 

Finally, participants spoke about the benefits of being placed into multidisciplinary groups 

for the task.  

 

“I think you'll be able to bounce off each other in terms of ideas of how you might 

use that data when you do similar jobs but might do them in different places. So, 

I think that will be useful, but I think if you just have … that group, you won't know 

what else is available and what else gets collected. So, certainly around some of 

the health inequalities data, for example. I wouldn't necessarily know what gets 

collected by the council or by another sector, but it could be really useful 

information.” (Service planning decision-maker). 
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As discussed, the BaBi Doncaster team decided to have multidisciplinary groups for the 

first task to encourage attendees to share their knowledge about their own datasets. This 

created challenges in organising the groups for the second task. Thus, the current 

workshop format is recommended as there is still the opportunity for people to discuss 

the ideas with people from different professional backgrounds.  

 

Future workshops could consider three parts to the workshop. The first part could place 

people into groups with people from similar backgrounds to start the idea generation 

process. The second stage could place people into new groups with people from different 

backgrounds to develop these ideas, allowing people to share expertise on how you 

could make the most of data from other sources to investigate the research topics. The 

final part could then prioritise these ideas in multidisciplinary groups. This new format 

could increase the likelihood of the research topics making use of linked data, rather than 

data from one source. This could also allow attendees to build up the confidence to 

contribute by starting the session in a group with people from similar backgrounds, 

although this would require a longer workshop, which may not be feasible for busy health 

professionals. Hence, there is the potential for this workshop method to evolve, however, 

such variations would need to be tested. 

 

4.8.2  Workshop outputs 

 

When asked about the engagement workshops, many participants discussed the 

usefulness of the workshop outputs. A BaBi decision-maker said the workshop outputs 

are “useful for different people for different reasons… our academic partners found them 

helpful from an academic perspective about what they might do and how they might do 

it, and what outputs they might use from it. .... And commissioners, I think, got a different 

view on it as to, ‘oh not thought about that, how might we use this to think about what we 

do with services in the future?’ And then I think providers, depending on the provider, I 

think they will some of us thought about, right, well, how do I get as many women as 

possible to sign up to this with families to see this build and build and build because it 

can only be a positive for our longer-term investment in health, delivery of health care, 

and the services we provide.” (BaBi decision-maker). 

 

The view that the workshop outputs were useful for commissioners in thinking about their 

priorities was described by multiple participants.   

 

“I found the whole research prioritisation process really useful… I really liked the 

fact that there are some outputs that allow us to have a real sense of consensus 
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about what's really important….it has made me think that we … don't need to stop 

here with trying to work out what ongoing priorities are and that then it may well 

be that in some of those priority areas, we needed an additional deep dive” 

(Commissioner). 

 

This supports the ‘knowledge-driven model’ of research utilisation (see section 1.5.2), as 

the knowledge from this workshop provides the necessary pressure for policy to develop 

in line with this knowledge. In this case, it is to develop policies addressing some of the 

concerns around child and maternal health identified in the workshop. In relation to the 

‘enlightenment model’, the workshops have influenced commissioners thinking towards 

priority areas for child and maternal health as well as linked data research. This influence, 

and their active involvement in the research process, makes it more likely that the 

research will be utilised by decision-makers as they are now considering these priority 

areas, and the research that is conducted as a result will contribute to the evidence base 

on this topic.  

 

The workshop also has benefits for local BaBi steering groups in terms of broader 

engagement. One participant talked about how they expanded their steering group, as a 

result of the workshop, making this more representative of local services.  

 

“And from the workshops, people then joined our partnership group. That's how 

we got [a clinical representative], [they] came to a workshop… And then from that, 

I emailed [them] to say, thanks for coming to the workshop…I'm really approaching 

you now to see whether you might be interested in being a part of our partnership 

group (BaBi decision-maker).  

 

It was also suggested that the workshops allowed people to connect, which supported 

new partnerships to develop. This has resulted in additional research with BaBi. 

Therefore, hosting a prioritisation will be recommended for new BaBi sites.  

 

“I think another hidden consequence positively is that people connected, so 

people didn't know, well they did know people, and they sort of knew names and 

so they either were like ‘oh, I didn't know that was you’ so that's great, or they'd 

never met, but actually from it, have done subsequent work in partnership... So, 

I think there are really positive unintended consequences of the workshop” (BaBi 

decision-maker). 
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4.9 Impact 

 

To categorise the types of impact from the workshops, I selected some of the domains 

associated with the ‘making Visible the ImpaCT Of Research’ (VICTOR) tool, developed 

by the Yorkshire and Humber Clinical Research Network and YHARC (Taylor, 2023). 

VICTOR is a tool to collect and make visible the impact of research activity within NHS 

organisations and is being used to record the impact of the BaBi project. Table 22 

summaries the VICTOR domains. Table 23 presents a summary of the impact from each 

of the workshops using these domains.  

 

Table 22 A summary of the VICTOR domains* 

Knowledge 
Generation 
and 
Knowledge 
Exchange  

Health 
benefits, 
Safety, 
Quality for 
Research 
Participants 
and Carers 

Economic Impacts Patient 
Service 
and 
Workforce 
Impacts 

Research 
Profile and 
Capacity 
Building  

Influences 

Dissemination Health 
benefits 

Cost effectiveness Service 
change 

Research 
culture 

Cohesion  

Knowledge 
sharing 

Patients 
experience 

Cost saving Skills  Research 
awareness 

Reputation  

New 
Knowledge 

Patient 
safety 

Commercialisation  Workforce  Research 
capacity 

Recruitment 
and 
retention of 
staff 

Actionable 
outputs 

Equity Commercial 
income  

Collective 
Action 

Networks 
and 
collaboration 

Patient and 
public 
involvement 

 Social 
capital 

 Products, 
equipment, 
technology 

Engagement  

   Guidelines   

*Table adapted from Taylor (2023). 

 

Table 23 Impact of hosting the workshops 

Type of Impact Description 

Research capacity The BiB4All workshop was attended by partners in the BaBi Network. 
The success of this workshop motivated teams in Doncaster, Leeds, 
and Wakefield to host their own workshops with support from the 
BiB4All team.  

Research capacity In November 2022, the outputs from the BiB4All workshop were shared 
with the Connected Bradford team as they had analysts transforming 
routine data and wanted questions to support the testing of the data. 

Relationships Through supporting the BaBi teams in Leeds, Doncaster Wakefield, 
and East London to host their workshops, I got positive feedback on the 
method and developed a network of contacts which I was able to utilise 
for my qualitative research, detailed in Chapter 6. 
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Type of Impact Description 

Relationships and 
awareness 

As a result of the BaBi Doncaster workshop they were able to expand 
their local BaBi steering group to include a more diverse range of 
stakeholders. The workshop increased awareness, understanding and 
interest in the BaBi Doncaster project amongst a broader range of 
stakeholders. This broader reach and increased interest in the project 
enabled them to invite more members into their steering group. 

Awareness As a result of the BaBi Leeds Workshop, colleagues approached the 
coordinating centre, BiB4All, to be involved in shaping research.  

Awareness One attendee at the BiB4All workshop asked for permission to share 
the outputs with regional and national priority setting groups for 0-5s. 
They shared the outputs with senior members of the Institute for Health 
Visiting, Health Education England Yorkshire and Humber, Fuse (The 
Centre for Translational Research in Public Health), College of Nurses, 
as well as researchers at Newcastle University and a lecturer in Public 
Health at the University of Sheffield.  

Knowledge transfer Commissioners in Doncaster and Wakefield expressed during the 
qualitative research in Chapter 6 that attending the workshop 
encouraged them to think more about how the data can be used to 
support their decision-making.  

Skills  Facilitators and attendees developed an understanding of how linked 
data can be used to address issues relating to child and maternal health 
locally.   

Dissemination Each workshop shared their outputs with those who contributed to the 
workshops and to the wider BaBi Network. Outputs from the BiB4All 
workshop were shared with Connected Bradford and the ELP theme of 
the YHARC.  

Dissemination  In April 2023, the BiB4All outputs were shared with clinical colleagues 
by Sally Bridges.  

Actionable outputs The BaBi Doncaster team used the outputs from their workshop to 
inform their minimum dataset that will be available for research. They 
reviewed the outcomes that were most important and urgent and 
explored the data available on these core outcomes, much like what I 
describe in Chapter 5.  

 

To capture these impacts, I regularly monitored the impact repository stored centrally on 

the BaBi Google Drive, where each BaBi pilot site inputs any impacts resulting from their 

activities. I asked those hosting the workshops to send email updates on how the 

workshops shaped their priority setting process as well as the unintended consequences 

of hosting the workshops. These unintended impacts included increased interest in being 

involved in the project or wider distribution of the workshop outputs.  

 

In addition, as part of the Local Data Accelerator funding (see section 3.2.2.3), Katie 

Marvin-Dowell, employed by Doncaster Council, collated the reports from the research 

prioritisation workshops in these local areas and analysed these thematically using 

NVivo. The aim was to provide a topic focused picture of the areas which were of highest 

priority. This gave an indication of the priority areas for these BaBi sites.  

 

Finally, on the 25th October 2022, I presented this method to the independent BaBi 

Network National Steering group which strategically lead the network.   
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4.10 Discussion  

 

This chapter aimed to develop a method of engaging local stakeholders to identify 

research priorities for BaBi sites. The identified research priorities would also inform the 

research question addressed in Chapter 5 of this thesis, as part of the next stage of the 

BaBi LHI model. The developed method has been successfully applied by the BaBi pilot 

sites and has generated a list of important research areas for each of these sites. This 

demonstrates that it is possible to engage local stakeholders in the prioritisation of 

research as part of the BaBi LHI model.  

 

However, many of the ideas generated during the workshops are not suitable for 

research using linked routine data and are better suited to qualitative research or 

research using bespoke survey data. Whilst these priorities can still be addressed with 

BaBi participants through the ‘consent to contact’ mechanism, they will not be addressed 

as part of this thesis. This could suggest a need to build capacity and understanding 

about the potential of linked routine data amongst stakeholders, allowing them to better 

identify opportunities for these data to be used. This was reflected by the discussion in 

the BaBi Doncaster workshop where attendees discussed how they would like to 

understand more about what data are available in each dataset. Based on this, I would 

advise that local BaBi sites consider their own stakeholder groups’ skillsets and 

knowledge about routine data research, so that they can adapt the prioritisation 

workshop method accordingly. For example, if there is very little knowledge and 

experience of linked routine data amongst local stakeholders, it may be appropriate to 

provide more information to workshop attendees prior and during the workshop about 

these data. Increased knowledge of data available as part of BaBi might lead to more 

research topics being generated that are suitable for linked data research or research 

using BaBi data.  

 

The limited number of research priorities that were suitable for linked data research could 

also imply a need to build the skills of workshop facilitators, to allow them to identify ideas 

generated during the session that cannot be answered with routine data. This could allow 

facilitators to better guide attendees during the workshop to focus on research topics that 

are able to be addressed using linked routine data. 

 

Moreover, this could suggest that routine data are not capturing information on key 

outcomes and exposures that are important locally. There could be a gap in routinely 

collected data, which limits the usefulness of these data to address local research 

priorities and be used as a local health intelligence tool for child and maternal health. 
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This provides an opportunity for local BaBi sites to consider whether there is additional 

information that could be collected routinely, to address these local research priorities. 

 

However, I acknowledge that if facilitators limit the focus of the discussion to only 

research topics that can be addressed with the available data now, this could be a missed 

opportunity to identify gaps in routine data that could be improved by working with local 

services. Based on this, I would recommend developing an understanding of the data 

that are currently available in the BaBi datasets with local stakeholders, whilst 

highlighting that it is possible to work with local services and data providers to improve 

the collection of routine data for research.  

 

Therefore, there are many potential uses of the workshop outputs, which include:  

• Using the available data to address important and urgent research topics. 

• Collecting additional data to explore questions that cannot be addressed using 

linked routine data. This could involve contacting BaBi participants to see if they 

would like to take part in research that collects these data, or BaBi teams could 

work with local services to improve the collection of routine data for research. 

 

The research priorities identified during these workshops are specific to these 

consultation exercises and do not necessarily reflect the range of views in these local 

populations as a whole. The ideas represent the views of those who engaged in the 

workshops and reflect the context in which they collected. Thus, repeating this exercise 

with a different group of stakeholders and facilitators, at a later time point, may yield 

different research priorities. As attending a workshop was voluntary, it is likely that those 

who attended were interested in the project, meaning the priorities reflect the views of 

those interested people. In addition, the priorities likely reflect the stakeholders who are 

more confident in sharing their thoughts and speak more during the workshops.  

 

Oliver et al., (2022) discuss how engagement initiatives often compete with one another 

for decision-makers time. This makes it important to ensure non-tokenistic involvement, 

where attendees feel their ideas are being valued and considered. The priorities 

identified in these workshops were distributed widely to those who have an interest in 

child and maternal health. This means that other researchers can also benefit from this 

engagement activity, rather than duplicating through similar processes. As BiB utilises 

linked routine data for a number of projects, these outputs have been useful in informing 

research using routine data other than BiB4All, such as Connected Bradford. This 

prioritisation workshop involves a small time commitment, meaning it is unlikely to 

prevent attendees’ engagement in other research projects.  
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There was a lot of enthusiasm for the BaBi project and there was lots of interest from 

people in attending the workshops. However, this enthusiasm could be because the BaBi 

project is new and exciting, and this may diminish over time. This could make it more 

difficult to host workshops in the future. To mitigate this, it is important to maintain 

momentum and keep people engaged throughout the project at all stages. This can allow 

rapport to be developed between the research team and public and stakeholder 

contributors. Involving the same contributors over time can help develop knowledge of 

linked data, better enabling them to engage with the research. Thus, to further strengthen 

this method, those organising the workshop could ask people to commit to being 

contacted after the session. This not only ensures continuous engagement of 

stakeholders in this research but allows researchers to contact attendees for clarification 

on the research priorities after the session, if needed.  

 

4.10.1 Strengths and limitations  

 

A key strength of this workshop design is that it supported a range of individuals, 

representing multiple voices and experiences in the maternity and early years space, to 

contribute to the research priority setting-process. Hence, the workshop priorities and 

subsequent research are relevant to a range of local services. In addition, the method is 

underpinned by the literature on priority setting for health research and the principles of 

meaningful public and stakeholder involvement and engagement. The method uses 

accessible concepts, languages, and presentation formats throughout and considers the 

skills and training needs of facilitators and attendees.  

 

Compared to other documented priority setting processes, the method I designed 

required a significantly smaller time commitment from stakeholders, making it more 

accessible. The online platform also facilitated a wide range of people to attend a single 

meeting, despite the Covid-19 restrictions and the busy schedules of health 

professionals. It allowed parents to join without the need to leave their homes, which is 

potentially easier from a childcare perspective, and provided a relaxed environment. 

However, online methods are not without their challenges. As individuals attended from 

their home environment, there were more chances for attendees and facilitators to 

become distracted, such as the doorbell ringing or children/pets in the background. This 

resulted in some contributors not attending the whole session. The workshop method 

was designed with flexibility in mind so that attendees could easily join without having to 

commit to being involved for the full session, allowing more people to contribute.  
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A potential limitation of the workshops that were discussed in this chapter is that not all 

research questions suggested in the first part of the workshop had the opportunity to be 

prioritised in the second part. This is because there were lots of ideas generated in the 

first part. This meant that potentially important and urgent areas of research might have 

been missed. Therefore, the workshop design was amended to encourage facilitators to 

gain clarity on a smaller number of research ideas to ensure all ideas have an equal 

opportunity to be discussed in the second half of the session. Clarity of the research 

ideas is also important as many of the ideas from this initial workshop were broad, and 

by focusing on what is most important about that research idea, this makes the workshop 

outputs more useful for informing future research.  

 

Reflecting on how the workshop outputs have been used, it would be beneficial to 

present the outputs of the workshops in standardised formats, as this allows themes to 

be compared across the workshops. The BiB4All outputs and those from the first BaBi 

Doncaster Workshop follow the format outlined in section 4.5.5. However, as the other 

workshops were written up in a slightly different format, this created challenges in 

comparing the outputs in the process developed by Katie Marvin-Dowell.  

 

4.11 Chapter summary  

 

The method detailed in this chapter forms part of a priority setting process, to identify and 

prioritise locally relevant research topics that can be addressed with data from the BaBi 

studies. Engaging stakeholders early in this research process, increases the likelihood 

that the outputs from BaBi research will contribute to policymaking. This is also a key 

part of the foundational phase of the FHI 360 Research Utilisation Framework (Kim et 

al., 2018). 

 

The prioritisation workshop method was underpinned by principles of meaningful public 

and stakeholder involvement and engagement, advice about the use of online platforms 

for research, and drew on established processes for priority setting for health research. 

I also considered the advice of Roblings, et al. (2021), who have previously involved 

members of the public in linked data research, in the design of this method.  

 

Prioritisation workshops have been successfully hosted in five local areas within the BaBi 

Network, demonstrating that this method can be applied as part of a place-based 

approach. Applying this method in multiple BaBi sites, and gathering feedback from 

facilitators and attendees, also provided opportunities to develop the method further. To 
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support the implementation of this method, I wrote a section of the BaBi toolkit, which 

explained how to set up and run a pragmatic prioritisation workshop. 

 

The prioritisation workshops detailed in this chapter were attended by a variety of 

stakeholders, representing many of the voices within the area of child and maternal 

health. The workshops highlighted a need to develop an understanding of linked routine 

data and its potential uses, amongst stakeholders and facilitators, to allow the workshop 

outputs to inform research using these data. Moreover, the workshops highlighted that 

linked routine data may not be capturing information on outcomes that are important 

locally, which influences how useful these data as local health intelligence for child and 

maternal health.  

 

All the research ideas discussed in the workshops have been reported to workshop 

attendees and shared across relevant networks. The themes identified in the workshops 

have created a pipeline of potential projects for each local area, where common themes 

across the workshops can be addressed as part of the BaBi meta-cohort. The resulting 

list of priorities can also be a valuable resource for health researchers, commissioners, 

and other stakeholders investing in child and maternal health research across the 

Yorkshire and Humber region. The method I designed can be adapted by other research 

teams looking to identify and prioritise locally relevant research questions, in a timely 

manner.  

 

The workshop outputs directly informed the research in Chapter 5, which aims to 

understand whether the available data from the BiB4All cohort can be used to address a 

local research priority. The workshop discussions also guided the topics addressed in 

the qualitative study in Chapter 6. 
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Chapter 5: Addressing local research priorities using data 

from the BiB4All study 

 

5.1 Introduction  

 

Chapter 4 identified and prioritised research topics for the BiB4All and BaBi cohort 

studies, as part of the first stage of the BaBi LHI Model. This chapter explores whether 

local research priorities can be addressed using data from the BiB4All study, which 

corresponds to the second stage of the BaBi LHI model (shown in Figure 15).  

 

Figure 15 BaBi Local Health Intelligence Model* 

 

 

*Figure adapted from (Bryant and Bridges, 2021, Unpublished) 

 

Routinely collected datasets, such as those that are available as part of the BiB4All and 

BaBi cohorts, have been described as having many data quality issues (refer to section 

1.2.2). This can present challenges for researchers utilising these data. At the time of 

completing this PhD, routine data from the BiB4All cohort had not been used for 

research. Hence, this chapter aimed to identify key challenges and opportunities 
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associated with using these data to address local research priorities. In addition, there 

was not an established process for applying for and accessing BiB4All data. Therefore, 

this chapter also aimed to inform how researchers apply for and use these data going 

forward, and to build understanding around whether these data can be used to inform 

decision-making. BiB4All was used as a case study as this was the originating BaBi site 

and was the furthest along it its development at the time this research was conducted.  

 

In section 5.2.1 of this chapter, I utilise the research priorities identified as important and 

urgent in Chapter 4 and narrow these down into a list of topics that could be addressed 

within the scope of this thesis. Section 5.2.2 discusses how I further involved 

stakeholders and members of the public to decide which of these research priorities I 

would address using BiB4All data. This is part of the priority setting process shown in 

Figure 16.  

 

Figure 16 Overview of the priority setting process for BaBi research 

 

Section 5.3 then explores this chosen research priority using BiB4All data. It describes 

how these data were accessed, cleaned, and analysed, the challenges faced, and the 

outcomes from the data analyses. Section 5.4 discusses the findings from section 5.2 

and 5.3 and provides recommendations for further research. This chapter concludes by 

providing four key recommendations for researchers planning to access and use BiB4All 

data.   

 

5.2 Defining the research question  

 

To decide which research question was addressed as part of the data analysis stage of 

the BaBi LHI model, using data from the BiB4All study, I followed these four steps:   

 

(1) Local research priorities related to child and maternal health were identified 

through online prioritisation workshops (see Chapter 4). 
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(2) Research priorities from two of the workshops (BiB4All workshop and BaBi 

Doncaster workshop) were consolidated.  

(3) Eligible research topics, within the context of this thesis, were identified using a 

criterion.  

(4) The resulting research topics were defined as research questions and prioritised 

based on a criterion with local stakeholders.  

 

5.2.1 Narrowing down the research priorities  

 

As a starting point for deciding which research priority I would address with BiB4All data, 

I consolidated the research priorities identified in the initial BiB4All workshop (Box 11) 

and the BaBi Doncaster Workshop (Table 21). This allowed a broad range of topics to 

be included. I considered including those identified in the BaBi Wakefield workshop 

however, as there was a large number of attendees at that workshop, there was little time 

for the prioritisation task. This meant that it was difficult to determine which topics were 

considered most important and urgent for research. The BaBi Leeds and BaBi East 

London workshop outputs were also not included as they had not been hosted at the time 

of completing this task. Therefore, fifty-two stakeholders and members of the public from 

across Bradford, Leeds, Doncaster, Wakefield, and Sheffield, were involved in 

generating the list of research priorities that were considered for this research.  

 

Next, I looked to narrow down this list of research priorities into those that could be 

addressed within the scope to this PhD, before consulting stakeholders in Bradford. The 

purpose of narrowing down this list before further consulting stakeholders, was to ensure 

I made the most out of stakeholders’ time. For example, it would not be worthwhile to ask 

stakeholders to prioritise topics that could not be addressed with these data. Hence, I 

developed an eligibility criterion to identify the research priorities that met the needs to 

this project. This criterion is detailed in Table 24. In the BaBi toolkit, I explain how this 

criterion can be adapted and applied for other uses.  
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Table 24 Research Priority Eligibility Criterion 

Inclusion  Exclusion  

The question can be answered with data that 
are currently available, routinely collected and 
linked as part of the BiB4All dataset. 

Requires data not routinely collected such as 
qualitative data.  
 
 

The question has the potential to use data 
from more than one dataset. This means that 
the question could be developed to answer a 
broader research question.  

Requires data that is not currently available 
such as data that will be collected in the 
coming years. 

The question could have implications for both 
local policy and practice.  
 

Research question is already being 
addressed by the BiB research team. 

The question involves linkage to a health care 
dataset. 

 

The question has implications for child and 
maternal health.  

 

 

As the focus of this PhD is on the potential of using linked routine data as a local health 

intelligence tool, it was important that the question utilised data from multiple routinely 

collected data sources and had the potential to be useful to decision-makers locally. 

Questions that had already been explored within the BiB research team were also 

excluded to avoid duplication of work.  

 

When adapting this eligibility criteria for future use, part of this adaptation could include 

a more formal review of the existing evidence. This is appropriate if the purpose is to 

inform decision-making, as researchers will want to avoid duplication of evidence. 

However, as the purpose of this PhD was to understand the utility of locally linked routine 

data to answer prioritised research questions, a more formal review of the evidence was 

not was not necessary. This is because the question would be used as an illustrative 

case study to explore the process of accessing and using locally linked routine data to 

address a priority area, rather than to provide an answer to this question.  

 

Routine datasets consist of many of codes and terms that are used to record information 

and detailed meta-data are not always available. Hence, to understand whether the 

available data had the potential to address these research topics, I consulted members 

of the BiB research team who are familiar with linked routine data and clinicians that input 

these data. This allowed for a more accurate categorisation of research questions. The 

research priorities were also circulated to individuals’ that are part of the ELP of the 

YHARC to determine whether any questions were already being addressed locally. 

Understanding existing bodies of evidence is part of the foundational phase of the FHI 

360 Research Utilisation Framework (see Figure 5).  

 

This process resulted in three eligible research priorities, which are presented in Box 12.  
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Box 12 Eligible research priorities 

 

Next, I undertook a rapid scope of the literature on the eligible research topics to 

understand the existing research available and whether local routine data had been used 

to address these topics previously. I was specifically interested in research conducted 

locally in Bradford or a similar community and research using routine data, as the focus 

of this project is around understanding the utility of locally linked routine data.  

 

This rapid scope of the literature involved a structured search, using consistent search 

terms, on Google Scholar and research databases (such as Medline). I also searched 

the Born in Bradford website. This gave me an oversight of these topics that would allow 

for an informed discussion with stakeholders detailed in section 5.2.2. I established that 

there was limited research using locally linked routine data to explore these issues in 

Bradford or in a similar population. Therefore, it was appropriate for these priorities to be 

used to address the aims of this thesis.  

 

I have maintained a spreadsheet detailing the prioritised research topics and the 

outcome of applying the eligibility criteria, which can be made available on request. It 

was apparent that many of the excluded research priorities would be better addressed 

using qualitative or bespoke research data. In agreement with the rest of the BiB4All 

management team, the excluded questions created a pipeline of priority projects to be 

dealt with when the resources became available. They also guided priority setting work 

as part of the YHARC.  

 

5.2.2 Co-producing the research question  

 

When applying the eligibility criterion, I found that the research priorities generated during 

the workshops were broad and needed further refinement into answerable research 

questions. Hence, this section describes how I further consulted local stakeholders to 

define the locally relevant research question that I would address using data from the 

BiB4All study. The term stakeholder, in this context, refers to all individuals and/or groups 

who have an interest in the prioritisation of child and maternal research. Example 

1. The effect of maternal mental health during the perinatal period on breastfeeding. 

2. The effect of maternal mental health during the perinatal period on child emotional 

and physical development.  

3. Explore the relationship between birth experience (e.g., induction of labour, 

assisted delivery, caesarean section) and maternal mental health. 
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stakeholders included parents, midwives, health visitors, early years’ service 

commissioners, and those providing voluntary services to mothers and children.  

 

5.2.2.1 Aim of the additional consultation   

 

I aimed to work with local stakeholders to refine the eligible research priorities into 

answerable research questions and prioritise one question to be addressed as part of 

my PhD. This directly informed the research conducted in section 5.3.  

 

5.2.2.2 Consultation exercise  

 

To ensure the aim of this additional consultation was achieved, it was important that 

stakeholders had the opportunity to discuss the research priorities with each other. A 

discussion can allow stakeholders from across local early years services to share 

expertise on the topics, and the data collected as part of their services, to clearly define 

the research topics as research questions. Limited guidance is available in the literature 

regarding best practice for deriving research questions from broad topic areas. Hence, I 

developed a method of doing this, based on my experiences of conducting the 

workshops in Chapter 4. 

 

Once the research questions were defined, I needed a way of prioritising one research 

question to be addressed as part of my PhD. Drawing on the priority setting in health 

care literature outlined in section 4.2.1, a range of methods were considered for this.   

 

Criterion based approaches, and more specifically Multi-Criteria Decision Analyses 

(MCDA), are commonly used to prioritise health care interventions. The APEASE criteria 

(Affordability, Practicability, Effectiveness and Cost-effectiveness, Acceptability, Side-

effects/ Safety, and Equity) is an example of a multi-criterion tool that is widely applied 

to design and evaluate interventions. Although this criterion is not appropriate for 

addressing the aims of this consultation, it offers a useful starting point for developing a 

criterion by which to rank the priorities for this research. As the priorities identified in 

Chapter 4 were considered urgent and important, incorporating a criterion for participants 

to consider when ranking the defined research questions could help participants reach a 

decision. 

 

An adapted Delphi approach was also considered for this consultation. This would 

involve stakeholders attending an online meeting where they would pick their top priority 

based on a set of criteria. This approach was previously utilised for prioritising child 
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health and maternity evidence-based interventions (Forbes et al., 2022), however, a 

reflection from this application was that decisions were weighted towards the voter’s 

professional and personal background, and by counting votes, the outcome was biased 

towards how many people from a particular background attended the session. In 

addition, counting votes removes the discussion around why priorities were considered 

important. Understanding how stakeholders make their decisions can be beneficial, as it 

can help justify why it is important that good quality routine data on that research question 

is collected.  

 

In addition, I considered an approach similar to that used as part of the JLA Priority 

Setting Partnership (PSP) workshops. PSP workshops apply an adapted nominal group 

technique where participants consider each of the topics for discussion, give their views 

on the topics, and vote/rank the options. This is then followed by a structured group 

discussion and another voting/ranking exercise. The ranking of priorities uses cards, 

where small groups are invited to discuss the options on the cards and organise them 

from most important to least important (James Lind Alliance Priority Setting Partnerships, 

2022). This technique offers the opportunity to rank the priorities, with a discussion, which 

results in a clear top priority being identified. However, due restrictions related to the 

Covid-19 pandemic, this approach was not suitable. The JLA approach requires many 

stakeholders to be involved as they are split into small groups, it requires a long meeting, 

and would usually be conducted face-to-face. As health professionals had less time to 

engage with research due to increased clinical demands, this meant I was only able to 

involve a small number of stakeholders in a short meeting.  

 

Pairwise ranking is another priority setting tool. It is becoming increasingly popular for 

community development projects in the field of environmental science (Russell, 1997). 

This approach offers the opportunity to prioritise research projects by systematically 

comparing each option on the list with each of the other options. In each case, one option 

is considered more important. This provides a more structured approach to that 

described as part of the JLA PSP workshops. Pairwise ranking can also allow 

stakeholders to apply a criterion to choose the most favourable option and drives people 

towards reaching a consensus, which is important for the aim of this consultation. Finally, 

it can allow the discussion around how people came to their decisions to be captured. 

Hence, the pairwise ranking approach was adopted as part of this consultation.  

 

On the 5th April 2022, I hosted a consultation exercise on Zoom (https://zoom.us) with 

nine individuals from Bradford. It lasted one hour and forty-five minutes and was 

supported by Sally Bridges (SB). Attendees of the session represented a range of 

backgrounds including midwifery, health visiting, commissioner, voluntary sector, and 

https://zoom.us/
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public contributor backgrounds. Many attendees had expertise in perinatal mental health, 

which was important as the eligible research priorities focused on this topic. They were 

able to provide valuable insights into which research priority would be most important for 

their services.  

 

To invite attendees to this consultation session, I sent email invitations to those who 

attended the BiB4All prioritisation workshop, and who had provided their contact details 

to be further involvement in this research project. In addition, SB and Julie Appleyard 

(JA) a research midwife who is part of the BiB4All central management team, utilised 

their links with existing groups in Bradford and sent email invitations. I also reached out 

to the local early years support services using their business emails to invite a 

representative to attend the session. Email invitations included an information sheet and 

details of how to get involved. The email invitations and information sheet are provided 

in Appendix C. Those who responded were sent a calendar invite for the session, which 

included instructions on how to join the meeting. 

 

At the start of the session, ground rules were established to ensure mutual respect and 

confidentiality. This was followed with a round of introductions.  

 

Next, I delivered a short presentation about the BiB4All study and details of how the 

eligible research priorities were identified. I explained the purpose of the session, clarified 

what was meant by a research question, and described how to go about developing 

broad topic areas into research questions. Finally, I clarified their roles during the session 

and attendees had the opportunity to ask questions.  

 

The session was split into two tasks, which were piloted with peers prior to the session.  

The first task asked attendees to discuss each of the research priorities in turn and clarify 

the exact variables of interest. The priorities were displayed on sticky notes using Google 

Jamboard, where I amended the sticky note based on the discussion. I then confirmed 

with the stakeholders that I had correctly interpreted their thoughts. I also used probes to 

facilitate the discussion such as:  

 

▪ How would you define the perinatal period? 

▪ What areas of child health and development are you most interested in? 

▪ What areas of maternal mental health are most important for this research? 

▪ Do you agree with our interpretation of birth trauma? 

 

We also discussed the feasibility of these research questions within the limitations of 

routine data, drawing on their knowledge of data collected as part of their services.  
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Attendees were then offered a short comfort break. During this break, SB and I ensured 

that the discussion was accurately captured in the research questions noted on the 

Jamboard. After the break, I then checked attendees were happy with the questions we 

defined before proceeding with task two. This resulted in the following three research 

questions:  

 

1. What is the effect of maternal mental health during the perinatal period on 

initiation and duration of breastfeeding?  

2. If women experience mild to moderate mental ill health problems during the 

perinatal period, does this affect Ages and Stages Questionnaire outcomes at 

age one year and age two years? 

3. Does having a different birth to your birth plan affect maternal mental health? 

 

Task two required attendees to complete a pairwise ranking exercise. Stakeholders were 

asked to decide, as a group, their top priority based on a set of criteria.  

 

As such, question one was compared to question two. If question one was considered 

the best option, then a ‘1’ was placed in the corresponding cell in the pairwise ranking 

table: question one (row), question two (column). This was repeated until all questions 

had been compared to question one. This process continued for question two and three 

until all comparisons between questions had been made. The number of times a question 

was considered the top priority was measured by counting the number of times the 

question number had appeared in the matrix.  

 

Box 13 sets out the criteria used to rank the priorities. This criterion was developed based 

on the suggestions by the CHNRI (see section 4.2.1) and through tailoring this to focus 

on how useful this question would be as local health intelligence. The results of task two 

are presented in Table 25.  

 

Table 25 Results of pairwise ranking exercise  

Question Question Number Score Rank 

 1 2 3   

1. The effect of mental health 
during the perinatal period on 
initiation and duration of 
breastfeeding.  

 

  
 
 

2 

 
 
 

1 

 
 
 

1 

 
 
 

2 
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Question Question Number Score Rank 

2. If women experience mild to 
moderate mental ill health 
problems during the perinatal 
period, does this affect Ages and 
Stages Questionnaire outcomes 
at age one and age two? 
 

   
 
 

2 

 
 
 

2 

 
 
 

1 

3.Does having a different birth to 
your birth plan affect maternal 
mental health? 
 

    
 
 

0 

 
 
 

3 

 
Box 13 Criteria used to rank the research priorities  

 

The pairwise ranking matrix was displayed on a Google Jamboard slide, along with a 

summary of the criteria, so that attendees could easily follow the process. The cells that 

are shaded in light grey in Table 25 are the pairwise comparisons that either compare a 

question with itself or are repetitions of previous comparisons noted elsewhere in the 

table.  

 

The stakeholders decided the following research priority should be addressed using the 

BiB4All dataset as part of my PhD:  

 

1. Important for local policy and practice – The research is important to local 

decision-makers and practitioners. 

2. Important for improving health locally – is relevant to the problems faced locally in 

Bradford and would improve the health of the community. 

3. Feasibility of the research – the research is realistic within the limitations of routine 

data, to the best of your knowledge, or would it be better addressed with another 

data source.  

4. Useful for decision-making – The research produced by answering this question 

would be useful to policymakers. To distinguish this from criterion one, that 

question might be important for policy and practice but if we were to answer that 

question, could the evidence be used to inform decision-making. For example, 

the prevalence of maternal mental ill health might be important to policymakers 

however, what is more useful to decision-makers could be what is causing these 

rates of maternal mental ill health or what can prevent poor maternal mental 

health. 

5. Timely – It is important that this research is addressed immediately and should 

not be delayed. 
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If women experience mild to moderate mental ill health problems during the perinatal 

period, does this affect Ages and Stages Questionnaire (ASQ) outcomes at age one and 

age two years? 

 

The perinatal period was defined as the period between the point of conception to when 

the child is 1,001 days old. The attendees articulated that mild to moderate mental ill 

health was a particular concern as these women are less likely to be referred to specialist 

services and receive additional support, compared with women with more severe 

symptoms. Thus, addressing this question would support the commissioning of a service 

aimed at providing support to women experiencing mild to moderate mental ill health 

during the perinatal period. They chose the ASQ as a measure of child development, 

which will be described in more detail in section 5.3.  

 

At the end of the session, attendees were asked if they could fill out a short feedback 

form that would be circulated after the session and thanked for their contributions. The 

stakeholder feedback can be found in Appendix C.  

 

Ethical approval was not required for this stakeholder involvement; however, ethical 

practices were still followed. As in the prioritisation workshops, public contributors were 

reimbursed for their time according to the BiB payment policy for involvement in research. 

 

5.3 Addressing the research question  

 

This section explores whether linked routine data from the BiB4All cohort can be used to 

address the research priority defined by stakeholders in section 5.2. This was important 

as these data had not yet been accessed by researchers meaning the quality of these 

data were unknown. In theory, data on perinatal mental health is routinely collected by 

the NHS and children’s ASQ scores are routinely recorded by health visitors, but are 

these data able to be used for research? For example, NICE guidelines recommend that 

the Whooley questions are completed to assess maternal mental health during routine 

antenatal and postnatal care, which is followed by a full mood assessment if the woman 

answers positively. (National Institute for Health and Care Excellence, 2014). Providers 

of maternity care in England are also required to submit data to NHS digital regarding 

whether questions for prediction and detection of mental health issues were asked during 

routine antenatal booking appointments. These data contribute to the national Maternity 

Services Data Set (NHS England, 2023). Therefore, it is expected that data regarding 

the Whooley questions and/or full mood assessments will be recorded routinely in the 

electronic health record. This section aims to explore the challenges faced in accessing 
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and using these data that would prevent routine data being able to inform local decision-

making. Hence, this section will address two research questions:  

 

Research Question One:  

If women experience mild to moderate mental illness during the perinatal period, is this 

associated with the ASQ outcomes of their child at 12 months and 24 months? 

As part of answering this question, this research aims to:  

a) Describe the prevalence of mild to moderate mental ill health problems during the 

perinatal period within the cohort, and how prevalence varies according to 

demographic characteristics.  

b) Examine whether children of women who have experienced mild to moderate mental 

ill health during the perinatal period have worse ASQ outcomes at 12 months and 24 

months compared to children of women who have not experienced mild to moderate 

mental ill health during the perinatal period.  

c) Examine the differences between ASQ outcomes at 12 months and 24 months for 

children of women who experienced mild to moderate mental ill health prenatally, 

compared with children of women who have experienced mild to moderate mental ill 

health postnatally, or throughout pregnancy. 

 

Research Question Two:  

To what extent has it been feasible to address research question one using the BiB4All 

linked routine data? 

 

This section begins with an introduction to the research topic addressed as part of 

research question one. It outlines the relevant literature that informed the data analysis 

conducted in this chapter and sets out the research hypotheses. I then detail the methods 

and results associated with the two research questions.   

 

5.3.1 Background on the research topic  

5.3.1.1 Perinatal mental health  

NHS England describe Perinatal Mental Health (PMH) problems as those which occur 

during pregnancy or in the first year after the child’s birth, where up to 20% of new and 

expectant mothers are affected (NHS, 2022). Common PHM problems include perinatal 

depression, perinatal anxiety, perinatal Obsessive-Compulsive-Disorder (OCD), 

postpartum psychosis, postpartum Post-Traumatic Stress Disorder (PTSD) and eating 

disorders (Mind, 2022). These problems can often develop suddenly and range from mild 
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to severe cases (Bauer et al., 2014). Research has shown that if these problems are left 

untreated, this can have long-lasting effects on the woman and her child (Watson et al., 

2019). Bauer et al., (2014) reported that perinatal depression, anxiety, and psychosis 

carried a long-term cost of around £8.1 billion for each one-year cohort of births in the 

UK, and that 72% of this cost related to adverse impacts on the child rather than the 

mother. Risk factors for PMH problems include social, demographic, or economic 

disadvantage, stress, and poor social support (Prady et al., 2021).  

Women encounter different health care services during the perinatal period including 

midwifery, health visiting, and primary care, which routinely collect data about them and 

their child. However, there are challenges associated with identifying PMH problems 

using routine data. In previous analysis of BiB cohort data, Prady et al., (2015) estimated 

that 50% of women experiencing Common Mental Disorders (CMD) such as anxiety and 

depression were potentially not diagnosed and/or treated in primary care. Willan et al., 

(2022), also found that only 31% of women who disclosed clinically important symptoms 

to the BiB research team via a mental health self-reported questionnaire, had an 

indication of poor mental health in their primary care record. This figure increased to 42% 

when exploring an indication of poor mental health in both the primary care and health 

visitor records. A possible reason for this is that those experiencing CMD might not reveal 

this to health professionals. This could be due to the woman’s own awareness of 

perinatal mental illness, the perceived stigma around disclosing a mental health problem, 

or the fear of being perceived as unable to parent (Khan, 2015; Insan et al., 2022).  

Moreover, there is consistent evidence of reduced identification and management for 

CMD for ethnic minority women, which is not dependant on whether they speak English 

(Prady et al., 2021; Williams et al., 2016; Redshaw and Henderson, 2016; Willan et al., 

2022). Prady et al. (2016) found pregnant women of Pakistani origin who were English 

speaking and had a lower socioeconomic status, were more likely to have an unidentified 

CMD, compared to those of a higher socioeconomic status. This relationship was not 

detected for women of other ethnic groups. Evidence suggests that health care 

professionals may lack the confidence to ask mothers about their mental health, 

especially where women come from a different culture, or when they may be time 

constrained during routine appointments. This creates challenges, as those who are not 

identified are not offered treatment or referred to specialist services, which are shown to 

be effective and acceptable (Evans et al., 2020; Stephens et al., 2016).  

There are also concerns about the accuracy of PMH data. A systematic review by Davis 

et al., (2016) explored the accuracy of administrative data from electronic health records 

for research into mental health diagnoses. They found that diagnoses of psychotic 

disorders such as schizophrenia were generally predictive of the true diagnoses but 
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suggested caution when interpreting the data for anxiety disorders. They suggested that 

routine records likely underestimate the disease burden, which is consistent with that of 

the other literature (Prady et al., 2021 and Willan et al., 2022).  

Ford et al., (2016) interviewed 17 UK GPs to understand how GPs document anxiety in 

their electronic health records. They suggested that GPs are confident in recognising 

anxiety symptoms but may be reluctant to code firm diagnoses in the initial stages as the 

condition may resolve over time. This resulted in GPs using codes that were more 

symptom based and details were documented in the free text fields of the medical record. 

This is consistent with the findings of Cresswell et al., (2012) and Pybus et al., (2023, 

Unpublished) who found that GPs frequently used the free-text field to record mental 

health data. Free text fields are not generally available to researchers, which creates 

challenges for data analysis, as routine data may provide an underestimation of the 

prevalence of PMH.  

Prady, et al., (2022, Unpublished) suggests that few clinical perinatal datasets routinely 

and universally capture data on social determinants other than ethnicity, age, parity, and 

a postcode, which allow for an area-based marker of deprivation to be derived. Issues 

arise when data are inputted differently according to social group. Prady, et al., (2022, 

Unpublished) present the example, if a health care professional caring for a woman with 

little or no English records the mental health identification questions in the free text field 

but uses a clinical code when reporting this for a woman who speaks English, then it 

appears to researchers that the woman speaking little, or no English has not been asked 

those questions.  

The issues highlighted here will be explored throughout this chapter and are recognised 

in the analyses of these data.  

5.3.1.2 Perinatal mental health and child development 

 

Maternal mental illness during the perinatal period can impact on various aspects of child 

development. The link between poor maternal mental health, during pregnancy and 

postnatally, and adverse child health outcomes is reported in a number of clinical and 

observational studies. Multiple studies found that poor maternal mental health during the 

perinatal period resulted in significant delays in offspring cognitive development (Cogill, 

1986; Kiernan and Huerta, 2008; Ibanez et al., 2015; Slomian et al., 2019 and Kingston 

et al., 2012). Several studies have identified a relationship between poor maternal mental 

health and emotional behavioural difficulties in offspring, where severity and chronicity 

were shown to be important factors (Giallo et al., 2015; O’Connor et al., 2002; Slomian 

et al., 2019). 
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There is variability in the evidence related to the relationship between maternal anxiety, 

depression and stress, and infant motor development. Some studies found that higher 

levels of prenatal anxiety, non-specific stress, and depressive symptoms are associated 

with more advanced motor development in children (DiPietro et al.,2006). However, a 

systematic review by Slomian et al., (2019) identified studies with both significant and 

non-significant associations between maternal depressive symptoms and infant motor 

development. 

A study by Mughal et al. (2019) examined the trajectories of maternal distress from mid-

pregnancy to early childhood, on child development at three years of age, using the 

validated ASQ. ASQ is a screening tool used to assess child developmental progress 

from ages one month to five and a half years, across five domains of child development: 

communication, gross motor skills, fine motor skills, problem solving, personal-social 

development (Brookes Publishing Co., Inc, 2022). Mughal et al. (2019) found that 

children born to mothers with persistent high anxiety symptoms from pregnancy to three 

years postpartum had increased risk of offspring developmental delays with respect to 

the communication and personal-social domains. They observed a dose relationship in 

which the proportions of children with communication delays were highest for children of 

mothers reporting high anxiety symptoms, followed by subclinical symptoms and minimal 

symptoms. They also identified differential effects of child sex on developmental 

domains, where being a male child was associated with risk of delays on all domains 

except problem solving. They found statistically insignificant associations between 

maternal depression, anxiety, and stress symptoms over time and children’s gross 

motor, fine motor, and problem-solving development at age three years.  

However, some studies have found limited evidence of associations between maternal 

depression and adverse outcomes related to child development (Santos et al., 2010: 

Black et al., 2009; Brentani and Fink, 2016 and Ertel et al., 2010). Specifically, Brentani 

and Fink (2016) analysed the relationship between maternal depression and children’s 

development at age one. They suggested that further research exploring whether the 

effect of maternal depression varies according to local context, timing, persistence, and 

intensity, is needed. They postulate that the lack of association could be due to the 

children being assessed at an average age of 12 months making it difficult to assess 

cognitive and socio-emotional development of the children. They also suggest that their 

measure of maternal mental health might not be sensitive enough to distinguish between 

clinically depressed and healthy mothers, leading to potential measurement error. 

Conflicting findings are likely the result of the diversity in the samples, methods, and 

measures.  
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Much of the research detailed in this section focuses on perinatal anxiety and depression, 

whereas other common mental health problems such as OCD, PTSD and eating 

disorders are less frequently examined. There is also less evidence related to the 

differences between the effects of prenatal and postnatal mental ill health and sustained 

mental ill health throughout the perinatal period on child development. In addition, PMH 

was commonly measured through questionnaires such as the Edinburgh Postnatal 

Depression Scale (EPDS) or through interviews with a health professional. The analysis 

conducted in this chapter utilises routinely collected data from multiple health datasets 

(including health visiting and primary care) to identify cases of mild to moderate mental 

ill health during the perinatal period and uses ASQ outcomes found in the health visitor 

record. This potentially allows a range of CMD at the mild to moderate level to be 

captured and the investigation into the differences in outcomes depending on whether 

mental ill health was experienced prenatally, postnatally, or throughout the perinatal 

period. This research builds on the work of Brentani and Fink (2016) by looking beyond 

12 months to 24 months and explores a different local context.  

5.3.2 Research Hypotheses  

 

Based on the literature presented in section 5.3.1, I hypothesised that:  

 

a) The prevalence of mild to moderate mental ill health during the perinatal period will 

differ based on ethnicity and socioeconomic status. 

b) Children of women who have experienced mild to moderate mental ill health during 

the perinatal period have worse ASQ outcomes compared to children of women who 

have not experienced mild to moderate mental ill health during the perinatal period.  

 

The evidence regarding the effects of poor maternal mental health on the five domains 

of child development captured by the ASQ is conflicting, therefore, I have not produced 

hypotheses for each domain. There are also few research studies that examine the 

differences in child outcomes between women who experience mental ill health 

prenatally, postnatally, and throughout the perinatal period, hence, I have not provided a 

hypothesis for this research objective. 

 

Research question two is exploratory, therefore, I have not produced any hypotheses for 

this research question.  
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5.3.3 Methods 

5.3.3.1 Data source 

This study uses data from the BiB4All cohort study, which has been discussed in more 

detail in section 3.2.1. I utilised data from maternity, health visiting, urgent care, primary, 

and secondary care records, as well as pharmaceutical data.  

As the recruitment for BiB4All is ongoing, this research uses data available at the date of 

extraction. Primary care and health visiting data were last updated on the 2nd February 

2023 and the data were extracted by the BiB data team and transferred to me on the 7th 

February 2023. The maternity data were extracted on the 12th December 2022.  

Study representativeness  

To explore the representativeness of the BiB4All cohort with respect to the pregnant 

population living in Bradford, routine data from the Connected Bradford were used. 

Connected Bradford links health, education, social care, environmental, and local 

government data for 600,000 individuals. Connected Bradford data spans a 40-year 

period and is representative of the entire population of Bradford (Sohal et al., 2022). 

 

BiB4All has permission to use Connected Bradford data for the purpose of exploring how 

the BiB4All recruited population compares to the population of pregnant women in 

Bradford. This permission extends to the use of data included in this thesis.  

Maternity data were extracted on the 11th June 2022 from the BiB4All and Connected 

Bradford cohorts. Table 26 compares the characteristics of the recruited BiB4All 

population of mothers to the pregnant population in Connected Bradford. The first column 

details the demographic characteristic of interest and the maternity data table from which 

these data were extracted. Table 27 compares child sex across the recruited populations 

of children and Table 28 compares mothers age (years) at booking between the BiB4All 

and Connected Bradford maternity datasets. Table 29 details how many patients were in 

each of the maternity data tables. The number of patients in each data table varies based 

on data that have been linked for consented individuals, whether a person accessed that 

service, and whether they had data recorded.  

Due to the limitations of routine data and the scope of this project, I only compared the 

populations on five characteristics (maternal ethnicity, maternal age, number of 

pregnancies, child sex and pregnancy outcomes).  
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Table 26 Comparison of pregnant population in Connected Bradford to the recruited 

BiB4All population by variables of interest 

Characteristic (dataset) Pregnant population 

(Connected Bradford) 

N(%) 

Recruited population  

(BiB4All) 

N(%) 

Mother’s Ethnicity (Mother 

Patient Table) 

N=16,935 N=9,802 

British (White) 5,056 (29.86%) 3,329 (33.96%) 

Any other white background  1,348 (7.96%) 742 (7.57%) 

White and Asian (Mixed) 82 (0.48%) 59 (0.60%) 

Any other Mixed background  168 (0.99%) 85 (0.87%) 

Indian (Asian or Asian British) 382 (2.26%) 163 (1.66%) 

Pakistani (Asian or Asian 

British) 

6,040 (35.67%) 3,341 (34.08%) 

Bangladeshi (Asian or Asian 

British) 

410 (2.42%) 216 (2.20%) 

Any other Asian background  620 (3.66%) 424 (4.33%) 

Caribbean (Black or Black 

British)  

34 (0.20%) 18 (0.18%) 

African (Black or Black 

British) 

238 (1.41%) 120 (1.22%) 

Any other Black background 76 (0.45%) 48 (0.49%) 

Any other ethnic group  863 (5.09%) 433 (4.42%) 

Not stated  1,618 (9.55%) 824 (8.42%) 

   

Parity ** (Patient, Antenatal, 

Postnatal Table) 

n=16,941 n=9652 

1 4,921 (29.05%) 2,747 (28.46%) 

2 4,042 (23.86%) 2,559 (26.51%) 

3 2,951 (17.43%) 1,702 (17.63%) 

4 2,008 (11.85%) 1,084 (11.23%) 

5+ 2,714 (16.00%) 1,560 (16.17%) 

Unknown 305 (1.81%) N/A 

   

Pregnancy outcome (Patient, 

Antenatal, Postnatal table) 

n=16,941 n=9652 

Live birth 15,567 (91.89%) 8,003 (98.79%) 

Miscarriage  56 (0.33%) 63 (0.78%) 

Termination  23 (0.14%) 35 (0.43%) 

N/A 1,295 (7.64%) 0 (0%) 

   

**Parity includes live births, terminations and still births 
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Table 27 Comparison of Child Sex between pregnant populations in Connected Bradford 

and BiB4All  

Sex (Child 

Patient 

Table) 

Pregnant population (Connected 

Bradford) 

N(%) 

N=34,463 

Recruited population (BiB4All) 

N(%) 

N=4577 

Male  17,462 (50.67%) 2,340 (51.13%) 

Female  16,991 (49.30%) 2,236 (48.85%) 

N/A 10 (0.03%) <5 (0.02%) 

 

Table 28 Mother age (years) at booking compared between the BiB4All and Connected 

Bradford maternity datasets (Patient, Antenatal, Postnatal Table) 

Population  Minimum Maximum Mean Median Standard 

Deviation 

Eligible Population 

(Connected Bradford) 

 

13 51 28.87 29 5.65 

Recruited population  

(BiB4All) 

14 48 28.8 28 5.65 

 

Table 29 Number of patients in each data table 

Table Eligible Population (Connected 

Bradford) 

Recruited population (BiB4All) 

Mother Patient  

 

27,135 6,381 

Child Patient  

 

34,463 4,577 

Patient, Antenatal and 

Postnatal  

16,941 9,803 

Table 26, Table 27, and Table 28 demonstrate that the BiB4All population is 

representative of key characteristics of the pregnant population in Connected Bradford, 

including maternal age, ethnicity and number of pregnancies, child sex, and pregnancy 

outcomes.  

5.3.3.2 Accessing BiB4All data: ethical considerations  

Data collection  
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A Scientific Steering Group and Executive group review and approve studies conducted 

using BiB data, including BiB4All. BiB4All received ethical approval from Bradford Leeds 

NHS Research Ethics Committee (15/YH/0202) and the HRA. Research governance 

approval and sponsorship was provided by Bradford Teaching Hospitals NHS 

Foundation Trust. The study was also considered by the BiB Community Research 

Advisory Group, a Public Patient Involvement and Engagement group who discuss and 

contribute to the design of studies in the BiB programme. 

Thus, the use of data from BiB4All is covered by its own ethics procedures. I did not seek 

any additional ethical approval for this study, which consists of analysis of secondary, 

pseudonymised data.  

Data protection   

All BiB data received by collaborators are pseudonymised, where identification numbers 

are used instead of names. BiB informs its participants that they will not be identified in 

any published reports (Born in Bradford 2020).  

Although data are pseudonymised, Goldacre and Morely (2022) argue that participants 

may still be identifiable; there is an enhanced risk for pregnant women as it is possible 

to work out when they were in hospital based on when their child was born. Thus, data I 

requested are considered sensitive. To reduce the risk of identification, minimum cell 

counts in tables and graphs has been applied. In addition, the BiB data team generated 

variables that allowed me to use these data without accessing data that could potentially 

identify a participant.  

Data Management 
 
BiB4All data were obtained through submitting a research proposal to the BiB Executive 

Group. My data request was approved in May 2022 (reference number: SP612) and all 

data were received by February 2023. Data were provided in STATA format. A detailed 

list of all the codes and terms I applied for can be found in Appendix C.  

Received data were stored on my personal University of York drive, accessible only by 

a password. I also produced a file which documented how I cleaned and analysed these 

data, that can be used by other researchers. This document contains decisions regarding 

data analysis, generation of new variables, and removing of duplicates. This file will be 

available to BiB when these data are returned at the end of the project, or sooner if 

requested.  
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5.3.3.3 Data choices  

 
To identify CTV-3 codes (which are codes used to record some health data), that could 

be used to generate the variables needed for this analysis, I used OpenSAFELY 

Codelists (https://www.opencodeslists.org), an open platform for creating and sharing 

code lists of clinical terms and drugs. Once I had identified potentially relevant codes, I 

sent these to the BiB data team. They provided me with data extracts of these codes, 

and I determined whether they were suitable for generating the necessary variables. 

Often, CTV-3 codes that appeared relevant from their description, were not able to be 

used once I explored the data extracts. For example, there may have been a high amount 

of missing data, where alternative codes are used in clinical practice. Thus, the process 

of applying for these data was iterative, where I applied for codes, explored the data 

extracts, and revised the list of codes needed for the analysis.  

 

To identify data required from the maternity datasets, the BiB data team provided files 

which described the Bradford Teaching Hospitals NHS Foundation Trust maternity data 

warehouse, including the available tables and column names. This allowed me to explore 

the types of data that were available, although, there were no descriptions of what these 

data looked like. 

 

The process of deciding which data to apply for also involved consulting clinicians to 

understand how they use CTV-3 codes to record information in clinical practice. I was 

unable to consult any health visitors due to increased pressures on this service at the 

time of completing this research. Instead, I referred to a document by the Bradford District 

Care Trust which explained how codes are typically used by clinicians. Thus, I made 

assumptions about what each code or term meant, and this had implications on how I 

used health visiting data.  

 

5.3.3.4 Variable choices  

 

Variables were chosen based on previous evidence surrounding potential confounding 

factors in the relationship between maternal mental health and early child development 

outcomes. The outcome and exposure variables were chosen by local stakeholders as 

described in section 5.2. I sought clinical expertise from a Neonatologist and Clinical 

Psychologist specialising in infant and maternal health in Bradford on important variables 

to include in this analysis and key issues faced in Bradford. I also consulted data experts 

in the BiB Better Start Innovation Hub who have recently conducted research into PMH 

using routine data. It was important to consult clinicians throughout the project, especially 

https://www.opencodeslists.org/


 209 

when developing variables from routine data, to ensure that I was not making incorrect 

assumptions about the data that are recorded.  

 

Perinatal mental health (Exposure) 

The exposure variable of interest is mild to moderate maternal mental ill health during 

the perinatal period.  

Identifying women with mild to moderate mental ill health required a pragmatic approach 

to deal with the limitations of routine health data. There are many ways to record mental 

ill health in the routine record, where some measures are more complete than others. 

Recording of mental health issues can also vary between clinicians and organisations. 

For example, GPs may report mental health problems differently to how health visitors 

report these issues. In some data systems, it is only possible to record whether a 

questionnaire was asked but not the outcome of the questionnaire. Moreover, a woman 

may be diagnosed with a mental health problem by her midwife, which is recorded in the 

maternity dataset, but this may not be recorded in her primary care record. This creates 

challenges when using these data for research into PMH. 

As a result, the BiB Better Start Team, led by Josie Dickerson, developed a composite 

indicator of mild to moderate PMH. This composite indicator is a binary variable that flags 

all women who have an indication of mild to moderate PMH in their routine health 

records, by bringing together information from maternity, health visiting and primary care 

datasets. To create this composite indicator, a combination of terms and CTV-3 codes 

relevant to CMD during the perinatal period are searched in routine health records. These 

terms and CTV-3 codes include signs, symptoms, diagnoses, treatments, referrals, 

follow up and screening (Willan et al., 2022). Codes related to severe mental illness 

(psychoses, bipolar disorder, schizophrenia) are excluded, henceforth, I refer to this 

composite indicator as the PMH indicator.  

The PMH indicator was developed by mapping the PMH pathway to see at what points 

data should be expected, this helped to ensure that the PMH indicator captured women 

experiencing mild forms of mental ill health. For example, the mapping process identified 

that health visitors offer a listening visit for women experiencing mild to moderate mental 

ill health, which is coded in the data and can, therefore, be included in the PMH indicator. 

This would have been missed if only codes related to mental health were included in the 

indicator. This mapping process involved a review of NICE guidance, NHS trust 

documentation, and consultation with local services (Willan et al., 2022).  
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The PMH indicator was validated using the BiBBS cohort, where it was found to 

underestimate the prevalence of PMH conditions, although, the report does not clarify 

the degree of the underestimate (Willan et al., 2022). This is a known limitation of using 

routine data to identify PMH, however, without access to other data sources, this is the 

best available. Willan et al., (2022) suggested that the woman’s symptoms of mental ill 

health would need to be severe in order to be recorded as clinically important. Additional 

research is needed to understand whether this indicator is the most useful way of 

identifying PMH issues using routine data. Thus, when interpreting the findings of this 

research, I considered these limitations and exercised caution when drawing 

conclusions. Despite these limitations, the focus on CMD and exclusion of codes relating 

to severe mental illness makes this an appropriate proxy for exploring how mild to 

moderate mental ill health is routinely recorded and whether this can be used for 

research.  

Unfortunately, at the time of completing this research, the BiB data team were unable to 

search the terms in the maternity dataset. Hence, the PMH indicator used to identify 

women with mild and moderate PMH in this research was composed of codes recorded 

in the primary care and health visiting datasets as well as terms related to prescriptions. 

This means that this analysis may underestimate the true prevalence of PMH in the 

BiB4All sample population and some women may be categorised as experiencing no 

PMH if their only indication of poor mental health is recorded in their maternity record. It 

is also possible that this measure of PMH is too sensitive and captures women who are 

not experiencing PMH, as there are a number of generic mental health codes that could 

be used for a number of purposes.  A better understanding of how these codes are used 

within local practice and between services is needed. However, at the time this research 

was completed, this indicator offered the only practical way of utilising routine data to 

explore PMH.  

The codes used to identify women experiencing PMH in this research are available on 

request.  

In addition, the BiB data team defined a variable which indicated whether a woman 

experienced mild to moderate mental ill health prenatally (from the date of conception up 

until the child’s birthday) and postnatally (from the child’s birthday up to 1,001 days after 

the child’s birth). This was created by the data team, as this involved identifiable data. I 

then used this information to define the variable PMH_timing:  

PMH_timing =0 if no PMH issues were experienced  

PMH_timing =1 if PMH issues were experienced prenatally 
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PMH_timing =2 if PMH issues were experienced postnatally 

PMH_timing =3 if PMH issues were experienced throughout the perinatal period 

Ages and Stages Questionnaire (ASQ) (Outcome) 

 

The primary outcome of this study is child development, measured by the Ages and 

Stages Questionnaire Third edition (ASQ-3). I considered exploring the Ages and Stages 

Questionnaire: social-emotional heath-2 (ASQ: SE-2) however, ASQ-3 was chosen due 

to data availability. Stakeholders were interested in ASQ outcomes at 12 and 24 months. 

Unfortunately, due to data availability, I was only able to look at ASQ-3 scores for 24, 27 

and 30 months. I chose to utilise all three questionnaires as there was little data available 

at each time point. 

 

The ASQ-3 is a parent-reported screening tool that is used in clinical and research 

settings to measure child development across five domains: communication, gross motor 

skills, fine motor skills, problem solving, personal-social development (Mughal et al., 

2019). It is routinely collected for children in the UK during health visiting appointments, 

where a score is assigned for each domain of the questionnaire (Department of Health, 

2022). These ASQ assessments usually take place between nine and twelve months and 

24 – 30 months and there is a questionnaire for each age range. Each questionnaire has 

a validation window which advises on which questionnaire should be completed 

depending on the child’s age.  

 

The ASQ-3 consists of 30 age-appropriate questions relating to a child’s skill, ability, or 

behaviour. For each question, a parent can pick from one of three categories: yes (10 

points), sometimes (5 points), and not yet (0 points). The scores for each item are totalled 

for each domain to create an overall score, where higher scores indicate more optimal 

development. The child’s score for each domain is recorded next to a statistically derived 

clinical cut-off: (a) above cut-off (child is developing typically); (b) monitoring zone (a 

score of one standard deviation below the mean and another screening may be 

desirable) and (c) referral zone (child is at risk of developmental delays with a score two 

standard deviations below the mean and should be referred for further assessment). 

 

For this study, I collapsed the monitoring zone and the referral zone so that the child is 

either categorised as typical development or at risk of developmental delays, as did 

Mughal et al., (2019). This means risk of delay for each domain is defined as a score one 

standard deviation below the mean of ASQ-3 normative data. This is appropriate as this 
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research is concerned with understanding whether the child requires professional 

support, which is important for local decision-makers when allocating resources.  

 

A dichotomous variable is more straightforward for clinicians to interpret, and they use 

these same cut-offs when allocating professional support. Using a clinical cut-off value 

also minimises the chance of identifying a false correlation, as the cut off value for ‘at 

risk’ considers the age the questionnaire was completed. For example, the 12-month 

ASQ-3 can be completed for infants between 11 months and 12 months and 30 days.  

Infants at 11 months likely score lower on average using the ASQ-3 than infants at 12 

months and 30 days, as they are two months younger and have had less time to develop. 

Hence, using a continuous variable to model ASQ scores can result in a false correlation 

as infants completing the questionnaire at 11 months are compared with those 

completing the questionnaire at 12 months and 30 days, where younger infants could 

have scored lower due to their age. Applying a cut-off value minimises the effects of age 

on the outcome as even if infants at 11 months score marginally lower on the ASQ due 

to being younger, they can still be categorised as typical development. Table 30 details 

the values used to categorise the ASQ-3 data.  

 

Table 30 ASQ-3 cut-off values 

ASQ Questionnaire  Domain Cut-off value  

 

 

ASQ -3 24 months  

Problem Solving  39.59 

Gross motor 46.4 

Communication  38.2 

Personal-Social 41.34 

Fine Motor 43.43 

 

 

ASQ-3 27 months 

 

Problem Solving  38.79 

Gross motor 39.14 

Communication  37.22 

Personal-Social 36.11 

Fine Motor 31.08 

 

 

ASQ-3 30 months 

 

Problem Solving  38.63 

Gross motor 44.84 

Communication  43.56 

Personal-Social 41.94 

Fine Motor 33.02 

*These values are based on those provided by Squires et al., (2009) 

 

Hence, I used a binary variable for each ASQ domain which equals one if the child is at 

risk of developmental delays and equals zero for typical development. Children who 

completed the questionnaire outside the validation window were excluded from the 
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analyses. The CTV-3 codes related to ASQ-3 scores that were used in this analysis are 

detailed in Appendix C.  

 

Covariates  

 

Table 31 details the covariates included in analysis of research question one. This 

includes sociodemographic variables and potential confounding variables that are 

important for modelling the relationship between PMH and ASQ outcomes. 



 
 

Table 31 List of covariates  

Variable (variable 
name used in 
analysis) 

Description of the variable and explanation of why 
included in the analyses  

Dataset: codes/terms used to 
derive the variable 

Explanation of how variable was derived using 
routine data  

Mother’s 
Socioeconomic 
Status 
(SES) 

SES is a measure that combines an individual’s 
economic and social status (Cockerham et al., 
2014). 
 
Women who are socially, demographically, or 
economically disadvantaged are more likely to 
experience poor mental health, through increased 
stress or discrimination. These disadvantaged 
women are also less likely to be diagnosed with 
mental ill health, offered treatment, and take up 
treatment (Prady et al., 2021).  
 
Evidence from longitudinal studies has shown 
associations between low income and increased 
risk of delays in communication and problem 
solving in children as well as poor cognitive 
scores (Mughal et al., 2019; Kiernan and Huerta, 
2008).  
 
Two frameworks have been proposed to explain 
these findings: the family investment model and 
the family stress model. The family investment 
model theorises that income is positively 
associated with child development as it enables 
families to purchase resources, services, and 
experiences that are advantageous to a child’s 
development (Kiernan and Huerta, 2008). Kiernan 
and Huerta (2008) highlight that this economic 
theory does not address how economic 
circumstances influences the quality of parenting. 
The family stress model postulates that low 

N/A  Measures of SES are limited within routine data; 
therefore, a proxy measure was needed. Index of 
Multiple Deprivation (IMD) 2019 score used as a 
proxy for SES in this analysis.  
 
IMD is an official measure of relative deprivation for 
small areas of England. It combines information on 
the seven domains of deprivation (income 
deprivation; employment deprivation; education, 
skills, and training deprivation; health deprivation 
and disability; crime; barriers to housing and 
services and living environment deprivation) to 
produce a score. It also ranks every small area or 
neighbourhood in England from the most deprived 
area to the least deprived area and divides them 
into ten equal groups or deciles.  
 
Small areas in decile one fall within the most 
deprived 10% and those that are in decile ten fall 
within the least deprived 10%. IMD is based on data 
from the most recent time point available, where the 
most recent release was in 2019 (Ministry of 
Housing, Communities and Local Government, 
2019).   
 
IMD for participants used in this analysis was 
generated by the BiB data team using postcode 
data available for the BiB4All participants.  
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Variable (variable 
name used in 
analysis) 

Description of the variable and explanation of why 
included in the analyses  

Dataset: codes/terms used to 
derive the variable 

Explanation of how variable was derived using 
routine data  

income is associated with a child’s development 
through its impact on parental mental health, 
which influences parenting practices and 
subsequently influences child outcomes. The 
mental health of parents and their economic 
circumstances are not independent, which 
creates challenges for research into child 
wellbeing (Kiernan and Huerta, 2008).  
 
Thus, I hypothesise that SES will be a confounder 
in the relationship between PMH and child 
development measured by the ASQ.    

Maternal age at 
child’s birth  
(MATERNAL AGE) 

Several studies have shown that maternal age is 
associated with child development (Falster et al., 
2018; Sutcliffe et al., 2012; Moreno-Giménez et 
al., 2021). Research has also demonstrated a link 
between maternal age and maternal mental ill 
health.  For example, Muraca and Joseph (2014) 
found that the prevalence of depression was 
significantly higher in women aged 40-44 years 
who had just delivered a baby than women aged 
30–35 years who had just delivered a baby. Public 
Health England also suggests that young mothers 
up to the age of 25 are at particular risk of poor 
mental health (Public Health England, 2021b). 
Hodgkinson et al., (2014) describes how 
adolescent and teenage mothers not only need to 
navigate developmental tasks but also need to 
adjust the responsibilities and demands of 
parenting, sometimes in the context of economic 
and social disadvantage. These additional 
stresses can contribute to a range of mental 
health problems, which can adversely affect their 

Maternity data warehouse, birth 
table: agey_mother  

Maternal age at birth is included as a categorical 
variable with the following categories:  
MATERNAL AGE= 1 if <24 years 
MATERNAL AGE= 0 if 25-34 years  
MATERNAL AGE= 2 if >35 years  
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Variable (variable 
name used in 
analysis) 

Description of the variable and explanation of why 
included in the analyses  

Dataset: codes/terms used to 
derive the variable 

Explanation of how variable was derived using 
routine data  

parenting behaviour. There is evidence to 
suggest that adolescent mothers experience 
significantly higher rates of depression both 
prenatally and postnatally than adult mothers and 
their non-pregnant peers (Hodgkinson et al., 
2010).  Hence, maternal age could confound the 
relationship between PMH and ASQ scores. 

Neonatal Intensive 
Care Unit 
Admission (NICU) 

The NICU provides specialised care for sick or 
preterm newborn babies (Newcastle Hospitals 
NHS Foundation Trust. (2023). 
 
Discussions with a neonatologist revealed that 
removing a newborn from its mother can have 
profound impacts on the mother’s mental health. 
Being admitted to the NICU can also indicate that 
an infant has a serious health condition or is very 
low birth weight, which have the potential to 
impact the child’s development. Hence, NICU 
admission could be a potential confounding 
variable.  

Maternity data warehouse, Critical 
Care Neonatal table: 
critical_care_length_of_stay 

NICU admission is a binary variable which =1 if the 
infant was admitted to the NICU for more than one 
day and =0 otherwise. 

Gestational age 
(GA) 
 

GA is defined in weeks and is the duration of 
pregnancy until birth (Mizrahi, 2014). Research 
has shown that GA can be associated with child 
development (Gleason et al., 2021). Babies who 
are born prematurely (<37 weeks’ gestation) have 
increased risk of developmental delay (McGowan 
et al., 2011). This risk increases for extremely 
premature infants (Glass et al., 2015). Bowe et 
al., (2022) also found that GA was a predictor of 
ASQ scores. Henderson et al., (2016) found that 
women who have preterm births are at increased 
risk of ill health including stress and anxiety. This 
suggests that GA could be a confounder in the 

Maternity data warehouse, 
delivery table: 
Gest_weeks_labour  

GA at birth is measured in completed in weeks 
using the following categories:  
 
GA =1 if <32 weeks 
GA =2 if 32-33 weeks  
GA =3 if 34-36 weeks 
GA =4 if 37-38 weeks 
GA =0 if 39-41 weeks  
GA =5 if>42 weeks 
 
These categories were chosen as a result of 
existing literature and advice from clinical 
specialists and were used for descriptive statistics. 
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Variable (variable 
name used in 
analysis) 

Description of the variable and explanation of why 
included in the analyses  

Dataset: codes/terms used to 
derive the variable 

Explanation of how variable was derived using 
routine data  

relationship between postnatal maternal mental ill 
health and child development.  
 
Low GA could be linked with NICU admission, 
however a neonatologist in Bradford advised that 
the majority of preterm births born at 36 weeks do 
not get admitted to the NICU. 
 
Based on clinical advice, GA was included in the 
models. 

In regression analyses these categories were 
collapsed due to small sample sizes. The following 
categories were used:  
 
GA_2=1 if <37 weeks  
GA_2=0 if≥37 weeks  
 

Mode of delivery  
(MODE OF 
DELIVERY) 
 

There is evidence to suggest that the mode of 
delivery during childbirth is associated with 
maternal wellbeing following childbirth (Dekel et 
al., 2019). In addition, multiple studies have 
examined the relationship between caesarean 
section and child development. A study by 
Polidano et al., (2017) found a negative 
relationship between caesarean birth and a range 
of cognitive outcomes in children ages four to 
nine years. Takacs et al., (2021) examined the 
association between caesarean section and child 
development at age four years based on ASQ-3 
and Children’s Behaviour Questionnaire and 
Strength and Difficulties Questionnaire. They 
found a positive association between caesarean 
section and problem solving in boys and that girls 
were rated less optimally in the gross motor 
domain of the ASQ-3 when born via caesarean 
section. However, mode of birth was not 
associated with behavioural outcomes. As mode 
of delivery was shown to impact multiple domains 
of the ASQ, it is a potential confounder and is 
included in this analysis. Although, existing 

Maternity data warehouse, birth:  
delivery_method.  

Mode of delivery was defined using the following 
categories for descriptive statistics:  
 
MODE OF DELIVERY = 0 if normal or cephalic 
vaginal delivery 
MODE OF DELIVERY = 1 if forceps 
MODE OF DELIVERY = 2 if vacuum delivery  
MODE OF DELIVERY = 3 if breech 
MODE OF DELIVERY = 4 if elective caesarean 
section 
MODE OF DELIVERY = 5 if emergency caesarean 
section 
MODE OF DELIVERY = 6 if other 
MODE OF DELIVERY = 7 if not documented 
 
I used the NHS data dictionary to label the values 
that were provided (NHS England, 2023).  
 
Due to small sample sizes, categories were 
collapsed in regression analyses:  
 
MODE OF DELIVERY_2 = 0 if normal or cephalic 
vaginal delivery 
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Variable (variable 
name used in 
analysis) 

Description of the variable and explanation of why 
included in the analyses  

Dataset: codes/terms used to 
derive the variable 

Explanation of how variable was derived using 
routine data  

research has focused on older children therefore, 
it is unclear whether there is a relationship for 
outcomes at ages 24, 27, and 30 months. 

MODE OF DELIVERY_2 = 1 if elective caesarean 
section 
MODE OF DELIVERY_2 = 2 if emergency 
caesarean section 
MODE OF DELIVERY_2 = 3 if other  

Breastfeeding for 6-
8 weeks 
(BREASTFED)  

Breastfeeding duration is considered a 
confounder in the relationship between postnatal 
maternal mental ill health and child’s ASQ scores.  
 
Research evidence has shown an association 
between the duration of breastfeeding and 
improved cognitive development in children 
(Quigley et al., 2012; Krol and Grossmann, 2018).  
 
The relationship between maternal mental ill 
health and breastfeeding is more complex. 
Maternal mental ill health early in pregnancy likely 
influences breastfeeding postnatally. Hamdan 
and Tamin (2012) revealed that higher 
depression scores were predictive of lower rates 
of breastfeeding at four months. They showed 
that depression scores in the third trimester of 
pregnancy were associated with decreased 
exclusive breastfeeding duration, which suggests 
that maternal mental health is predictive of 
breastfeeding behaviours in mothers. Arifunhera 
et al., (2016) and Adedinsewo et al., (2014) found 
that maternal anxiety reduced exclusive 
breastfeeding and continuation of breastfeeding. 
A systematic review by Slomian et al., (2019) 
found 16 studies that showed a significant 
negative effect of maternal depressive symptoms 
on breastfeeding. Mothers with depressive 

Maternity data warehouse terms, 
birth table:  
baby_brstmlk_hsp_dischrge 
baby_brstmlk_hsp_dischrge_desc 
 
 
Primary care/health 
visiting/healthy child programme 
CTV3 codes (description):  Y07bf 
(Bottle fed 8 weeks); Y07c1 
(Breast and supplement fed at 8 
weeks); Y5697 (Breast fed + 
supp. At 6 weeks); Y07c0 (Breast 
fed at 8 weeks); 62P1. 
(Breastfed); XE1SF (infant bottle 
fed);   
62P3 (Breast-feeding with 
supplement); 
62P4. (Breast changed to bottle 
feed) 62P6 (Breast feeding 
stopped); 62P7 (Bottle feeding 
started); Y2949 (infant feeding 
method discussed: Bottle fed); 
Y2948 (infant feeding method 
discussed: Breast fed); Y2950 
(infant feeding method discussed: 
Breast and bottle fed); YA737 
(formula milk fed) 

Breastfeeding initiation data are collected by 
maternity staff at birth and discharge from hospital 
and recorded as part of women’s maternity records.  
 
A child was categorised as “any breastfeeding” and 
“no breastfeeding” at discharge from hospital. I 
assumed that “Maternal breast milk” and “Partial 
breast” meant the child was breast fed at discharge 
and “Oral artificial feeds” meant they were not 
breastfed at hospital discharge. The value ‘%’ was 
recorded frequently under the 
baby_brstmlk_hsp_dischrge term.  Using the NHS 
data dictionary, this was assumed to mean “no 
breast milk” or “oral artificial feeds”.   
 
Further data around breastfeeding is collected by 
Health Visitors (HV) when the child is between six 
and eight  weeks old, by the child’s GP, and as part 
of the Healthy Child Programme, which can be 
accessed via primary care records. 
 
To make use of these data, I also requested the 
child’s age at the time the CTV3 code was 
recorded. This was only possible for codes 
recorded in the child’s record. This allowed me to 
use the generic codes for breastfeeding, such as 
CTV3 code 62P1, to identify children as either 
breastfed at six to eight weeks or not. Without this, 
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Variable (variable 
name used in 
analysis) 

Description of the variable and explanation of why 
included in the analyses  

Dataset: codes/terms used to 
derive the variable 

Explanation of how variable was derived using 
routine data  

symptoms were significantly more likely to 
discontinue breastfeeding, feed their children 
prematurely and inappropriately, be unsatisfied 
with their infant feeding method, experience 
breastfeeding problems and bottle feed compared 
to mothers without depressive symptoms.  
 
Breastfeeding can also have an impact on 
maternal mental health postnatally. Assarian et 
al., (2014) found that mothers who were 
unsuccessful at breastfeeding had a greater 
susceptibility to depression than those who had 
successful breastfeeding. A systematic review by 
Yuen et al., (2022) found thirty-six studies 
reporting significant relationships between 
breastfeeding and maternal mental health 
outcomes. Twenty-nine studies found that 
breastfeeding is associated with fewer mental 
health symptoms, and one found it was 
associated with more mental health symptoms. 
Borra et al., (2015) concluded that the effect of 
breastfeeding on maternal mental health is 
heterogenous and is mediated by both 
breastfeeding intentions during pregnancy and 
mothers’ mental health during pregnancy. Hatton 
et al., (2005) reported a significant inverse 
relationship between depressive symptoms and 
breastfeeding at six weeks postpartum. 
 
Thus, there is potentially a reciprocal relationship 
between breastfeeding and maternal mental 
health.  
 

 there would be a significant amount of missing data, 
as the CTV3 code for breastfed at six to eight 
weeks appeared infrequently in the data.  
 
Hence, a child was categorised as “any 
breastfeeding” and “no breastfeeding” at six to eight 
weeks using primary care, health visiting and Health 
Child Programme data.  
 
I then generated the variable BREASTFED which 
=1 if the child was breastfed at discharge from 
hospital and at six to eight weeks. BREASTFED =0 
if the child had an infant feeding code recorded in 
their primary care, health visiting, or Healthy Child 
Programme data that indicated they were not 
breastfed. For children without any infant feeding 
codes in their routine record BREASTFED = 
missing. The variable BREASTFED was used in 
descriptive statistics.   
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Variable (variable 
name used in 
analysis) 

Description of the variable and explanation of why 
included in the analyses  

Dataset: codes/terms used to 
derive the variable 

Explanation of how variable was derived using 
routine data  

Therefore, breastfeeding duration could be 
considered both a mediating and confounding 
factor in the relationship between PMH and child 
development.  



 
 

Factors that are potential confounders that cannot be accounted for using available 

routine data included: family education; social support the mother received during the 

perinatal period including that from their partner; and the home environment. For 

example, having a supportive partner can promote a woman’s wellbeing, aid the recovery 

from mental illness and can benefit child outcomes (Goodman, 2004; Lancaster, et al., 

2010). This may have implications for the analysis conducted and subsequent decision-

making based on the results.   

 

Mother’s Ethnicity (Stratifying Variable)  

The NHS uses 17 ethnic categories to record a patient’s ethnicity, which are shown in 

Table 32. There is also clear guidance for the NHS that ethnicity should be self-identified 

by the patient (Data Set Coding Notice: 02/2001), although, there is uncertainty around 

whether this is adhered to in practice (Scobie et al., 2021).  

Table 32 Ethnicity Categories in NHS datasets*  

 

 

 

 

 

 

 

 

 

 

Valid ethnic group 

Code  Ethnic category description 

A British (White) 

B Irish (White) 

C Any other White background 

D White and Black Caribbean (Mixed)  

E White and Black African (Mixed) 

F White and Asian (Mixed)  

G Any other Mixed Background 

H Indian (Asian or Asian British) 

J Pakistani (Asian or Asian British) 

K Bangladeshi (Asian or Asian British) 

L Any other Asian background  

M Caribbean (Black or Black British)  

N African (Black or Black British) 

P Any other Black background 

R Chinese (other ethnic group)  

S Any other ethnic group  

Not stated Z Not stated 

 

Not known 

X Not known (before 2013)  

99 Not known (since 2013) 

? Missing or values not in the NHS Data Dictionary 

*Table adapted from adapted from Scobie et al., (2021).  
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It is important that minority ethnic groups are not treated as a homogenous group, but as 

a diverse group of individuals with varying exposure to risks that result in poor mental 

health. There is also a complex relationship between burden of disease and 

socioeconomic status as there is non-equivalence of socioeconomic status across racial 

groups. In planning this research, I followed the recommendations of Ross et al., (2020) 

to avoid the pitfalls associated with using ethnicity in medical research and to ensure 

ethnicity is treated with respect.  

Ethnic minority groups in the UK have a higher burden of CMD than the majority white 

population and are also less likely to be detected or treated (Watson, et al., 2019; Prady 

et al., 2016). This may be due to increased exposure to psychosocial triggers such as 

deprivation, social isolation and discrimination, and inequity in access to health care. 

Ongoing stigma and cultural expectations could also be factors that impact on PMH for 

ethnic minority groups (Watson, et al., 2019). Therefore, it is important to understand the 

different experiences of the different ethnic groups for decision-making.  

The Goldacre review, which is discussed in section 1.2.5, highlighted some of the issues 

with ethnicity coding in routine data. For example, ethnicity is recorded as an “event”, 

where a code is recorded during a consultation, or when first registering with a service. 

This means that each patient may have their ethnicity recorded more than once, and in 

some instances these records match and in others they conflict. Goldacre and Morley 

(2022) use the example of a patient being recorded as South Asian in 2004 and then 

Bangladeshi in 2014, to show that some patients may have fine-grained ethnicity data. It 

is also possible that a patient moves between groups such as being recorded as South 

Asian at one point in time and British Asian at another time.  

A report by Scobie et al., (2021) on ethnicity coding in English health service datasets 

analysed the quality of ethnicity coding in hospital and community services datasets. 

They found evidence of incomplete coding, inconsistent use of codes, and an excessive 

number of patients having their ethnicity coded as “not known”, “not stated” or “other”, 

which impedes reliable data analysis. These data quality problems were found to 

disproportionately affect minority patients, where minority ethnic groups were 

underrepresented in health data when compared with the national population. Therefore, 

analysis using ethnicity data will overcount some categories for ethnicity and undercount 

activity for minority ethnic groups (Keith et al., 2022). This must be considered when 

interpreting the results from this analysis. 

For this analysis, I used mother’s ethnicity data recorded in their maternity record. This 

was appropriate as these data are used for BiB4All reporting and there was a low amount 

of missing data. Ethnicity is also recorded in the primary care dataset and was 
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considered for this analysis. However, when I explored these data, there were 1,000 

women with two different ethnic codes recorded.  

I stratified the results of each of the analyses by ethnic group, to clarify the true 

significance of the findings for policy and practice. I produced descriptive statistics for a 

range of ethnicities to decide which groups had sufficient numbers to be carried forward 

into the regression analysis. Table 33 details the categories used for these descriptive 

statistics and the NHS codes used to create these categories. 

Table 33 Ethnic groups used in this analysis 

Ethnic category  NHS ethnic codes used to create this category 

British (White) A 

Any other white background  B, C 

White and Asian (Mixed) F 

Any other Mixed background  D, E, G 

Indian (Asian or Asian British) H 

Pakistani (Asian or Asian British) J 

Bangladeshi (Asian or Asian British) K 

Any other Asian background  L 

Caribbean (Black or Black British)  M 

African (Black or Black British) N 

Any other Black background P 

Chinese (other ethnic group)  R 

Any other ethnic group  S 

Not stated  Z, 99 

 

Child Sex (Stratifying Variable) 

Mughal et al., (2019) demonstrated that child sex is a predictor of child development. 

They found that being a male child was associated with risk of delays on all ASQ domains 

except problem solving. Child sex is not likely to be associated with maternal mental 

health and is therefore not likely to be a confounding variable (Shapiro et al., 2021). 

However, stratifying by child sex can be useful for understanding the differences in 

outcomes between male and female children.   

5.3.3.5 Assessment and cleaning  

Simplifying the data 

 

To simplify the data for analyses, if a mother had multiple pregnancies during the study 

period, her first BiB4All pregnancy with a singleton birth was included.  
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To clean the data, I began by inspecting each dataset individually and checking for 

abnormalities. I identified and removed duplicate entries by Person ID. I ensured each 

Child ID was associated with only one Mother ID and resolved any issues by consulting 

the BiB data team.  

 

In addition to the data I requested, the data team also provided a list of mother and child 

Participant IDs for the cohort that were requested for matching by the data provider. This 

allowed me to understand how many participants should have health visiting and primary 

care data.  

 

There were a few instances (n=17) where a child had multiple ASQ scores for the same 

domain. I excluded scores that did not form a fully completed questionnaire. Where there 

were two scores and two completed questionnaires, I included the questionnaire scores 

that were closest to the age the questionnaire should be completed. For example, if a 

child completed the 30-month questionnaire at 29 and 30 months, I kept the record that 

was completed when the child was 30 months.  

 

PMH data that were accessed as part of this research included all PMH codes that had 

been recorded when the mother had been pregnant. This means the dataset included 

information from pregnancies pre-dating their consent to the BiB4All cohort and all 

pregnancies following consent. For this research, it was important to isolate the PMH 

codes that were recorded during their pregnancy with their first BiB4All child. This is 

because the research question was concerned with the impact of the mother 

experiencing poor PMH on her child. In order to use these data, the BiB data team 

provided a table which included the mother’s Person ID, the date of consent, expected 

delivery year and expected delivery month. I used this dataset to filter on BiB4All 

pregnancies in the PMH datasets.  

 

Joining the data   

 

Each dataset had a Person ID, which related to either the mother or child participant, 

which was used to identify individuals in each dataset and link them up. 

 

To join the individual datasets, I used the Birth table from the maternity database as a 

starting point. See Appendix C for more details of what was included in each dataset. All 

other datasets were added to this dataset in turn. This was appropriate as the Birth 

dataset had Child Person ID linked to Mother Person ID, meaning all data pertaining to 

each mother and child dyad could be easily added.   
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When I initially received the data, no dataset contained both Mother and Child Person 

IDs, which meant that I was unable to link the mother to the child. In collaboration with 

data team, we found that a delivery serial number, that was the same for both the mother 

and child, appeared in the Birth dataset for children and the Delivery dataset for mothers. 

Using this delivery serial number, the data team were able to add the mother’s Person 

ID to the Birth dataset, linking the mother to the child. This method can be used for future 

research concerning mother and child dyads. In the process of doing this, there were 

instances where two mothers had the same delivery serial, this was logged as an issue 

and resolved by the BiB data team.  

 

Once data had been cleaned and joined, there were 4,781 mother and child dyads. 

However, not all the children included in this dataset will be expected to have ASQ-3 

scores, as they under 12 months old.  

 

5.3.3.6 Research Question One 

5.3.3.6.1 Descriptive Statistics 

 

I summarise the BiB4All linked dataset that was accessed as part of this research. I start 

by describing the number of participants without a matched Systm One record (health 

visiting and primary care data), as data on key variables including outcome and exposure 

variables were missing for those individuals.  

 

Next, I summarise the outcome and exposure variables. The sample size for children 

with a competed ASQ-3 is provided. Histograms for each ASQ score are presented to 

visualise the frequency distribution of the scores with respect to each ASQ domain. The 

mean and standard deviation (s.d) were also described for each domain score. Counts 

and percentages for the binary variables categorising children as at risk of developmental 

delay or typical development based on their ASQ score for each domain are presented.   

 

The prevalence of PMH issues for the BiB4All sample, as identified by the PMH indicator, 

is presented. I also describe the prevalence of PMH with respect to when the women 

experienced this (i.e., prenatally, postnatally or throughout pregnancy) as defined by the 

PMH_timing variable. 

 

Finally, I describe the covariates and stratifying variables included in the statistical 

analysis and present the characteristics of the BiB4All sample that have completed ASQ-

3 with respect to these variables. 
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5.3.3.6.2 Statistical Models  

This section details the statistical models used to address the research objectives for 

research question one.  

Much of the analysis described in this section uses logistic regression analysis, which is 

used to examine the association between one or more independent variables and a 

binary (dichotomous) outcome variable (Hosmer and Lemeshow, 2013). Logistic 

regression is appropriate as the model parameters can provide a basis for clinically 

meaningful estimates of effect (Hosmer and Lemeshow, 2013).  

The binary variables of interest in this research are the scores for each ASQ-3 domain, 

which take two values: At risk of developmental delay for that domain (=1) or typical 

development for that domain (=0). Formally, logistic regression can be used to estimate 

the probability of a particular outcome given the values of the independent variables 

(Schober and Vetter, 2021). It is an extension of linear regression, where instead of 

modelling a linear relationship between an independent variable (X) and the probability 

of the outcome variable (Y), which would allow for predicted probabilities outside the 

range of 0-1, it models a linear relationship of the independent variable with the natural 

logarithm (ln) of the odds of the outcome variable:  

ln (
𝑝

1 − 𝑝
) =  𝛽0 + 𝛽1𝑋 

Solving this equation for the probability (p), the probability has a sigmoidal relationship 

with the independent variable, allowing for the estimated probabilities to be constrained 

between zero and one (Schober and Vetter, 2021). This approach is beneficial for 

research as the exponentiated logistic regression slope coefficient (𝑒𝛽) can be 

interpreted as an odds ratio. An odds ratio is useful as it indicates how much the odds of 

the specific outcome change for a one-unit increase in the independent variable (when 

the independent variable is continuous) or versus a reference category (when the 

independent variable is categorical) (Schober and Vetter, 2021). 

I acknowledge that maximum likelihood estimation is known to have small sample bias, 

where odds ratios tend to be too large for small samples. This may be the case in this 

analysis, especially where n<100. Caution is also required when interpreting standard 

errors and significance tests (Newsom, 2021).  

 

Objective One: Prevalence of PMH 
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The variables derived in section 5.3.3.4 are used to identify the number of women who 

experienced PMH and the number of women who do not experience any PMH, with 

respect to the available demographic characteristics (socioeconomic status, ethnicity, 

maternal age). These descriptive statistics are presented in a summary table.  

 

Objective Two: Maternal PMH and Child ASQ Scores 

 

Multivariate logistic regression models are used to estimate the odds ratio for the risk of 

developmental delays for children aged 24, 27, and 30 months, for women identified as 

experiencing PMH problems by the PMH indicator compared with women who are not. 

The models are adjusted for the confounding variables available in routine data, that are 

detailed in Table 31. The basic model estimates can be described as follows:  

𝑌𝑖 =  𝛽0 + 𝛽1𝑃𝑀𝐻𝑖 + 𝛽2𝑆𝐸𝑆𝑖 +  𝛽3𝑀𝐴𝑇𝐸𝑅𝑁𝐴𝐿 𝐴𝐺𝐸𝑖 +  𝛽4𝐺𝐸𝑆𝑇𝐴𝑇𝐼𝑂𝑁𝐴𝐿 𝐴𝐺𝐸𝑖 

+  𝛽5𝑀𝑂𝐷𝐸 𝑂𝐹 𝐷𝐸𝐿𝐼𝑉𝐸𝑅𝑌𝑖 +  𝛽6𝑁𝐼𝐶𝑈𝑖  

PMH is the perinatal mental ill health indicator and 𝑌𝑖 represents a binary variable that 

categorises the ASQ-3 score for each of the five domains at 24, 27 and 30 months, as 

either “typical development” (𝑌𝑖 = 0 ) or “at risk of developmental delay” (𝑌𝑖 = 1).  

Stratified analysis is performed to examine these associations with respect to maternal 

ethnic background (where there are more than 100 participants from an ethnic group with 

an associated ASQ-3 score) and child sex (where there are more than 100 participants 

with ASQ-3 score). This provides additional information regarding the strength of 

association that can be used by policymakers to target interventions. I considered 

including an interaction term between PMH and ethnicity, however, due to small sample 

sizes, this was not feasible.  

Objective Three: Differences in ASQ Scores in relation to timing of 

PMH 

 

To understand if there are differences in ASQ scores depending on if the woman 

experienced mild to moderate mental ill health prenatally, postnatally, or throughout 

pregnancy. I planned to estimate the following models:  

 

i. 𝑌𝑖 =  𝛽0 + 𝛽1𝑃𝑀𝐻 𝑃𝑅𝐸𝑁𝐴𝑇𝐴𝐿𝑖 +  𝛽2𝑆𝐸𝑆𝑖 +  𝛽3𝑀𝐴𝑇𝐸𝑅𝑁𝐴𝐿 𝐴𝐺𝐸𝑖 +

 𝛽4𝐺𝐸𝑆𝑇𝐴𝑇𝐼𝑂𝑁𝐴𝐿 𝐴𝐺𝐸𝑖 +  𝛽5𝑀𝑂𝐷𝐸 𝑂𝐹 𝐷𝐸𝐿𝐼𝑉𝐸𝑅𝑌𝑖 + 𝛽6𝑁𝐼𝐶𝑈𝑖 
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ii. 𝑌𝑖 =  𝛽0 + 𝛽1𝑃𝑀𝐻 𝑃𝑂𝑆𝑇𝑁𝐴𝑇𝐴𝐿𝑖 + 𝛽2𝑆𝐸𝑆𝑖 + 𝛽3𝑀𝐴𝑇𝐸𝑅𝑁𝐴𝐿 𝐴𝐺𝐸𝑖 +

 𝛽4𝐺𝐸𝑆𝑇𝐴𝑇𝐼𝑂𝑁𝐴𝐿 𝐴𝐺𝐸𝑖 +  𝛽5𝑀𝑂𝐷𝐸 𝑂𝐹 𝐷𝐸𝐿𝐼𝑉𝐸𝑅𝑌𝑖 + 𝛽6𝑁𝐼𝐶𝑈𝑖 +

 𝛽7𝐵𝑅𝐸𝐴𝑆𝑇𝐹𝐸𝐷𝑖 

 

iii. 𝑌𝑖 =  𝛽0 + 𝛽1𝑃𝑀𝐻 𝑇𝐻𝑅𝑂𝑈𝐺𝑂𝑈𝑇𝑖 +  𝛽2𝑆𝐸𝑆𝑖 + 𝛽3𝑀𝐴𝑇𝐸𝑅𝑁𝐴𝐿 𝐴𝐺𝐸𝑖 +

 𝛽4𝐺𝐸𝑆𝑇𝐴𝑇𝐼𝑂𝑁𝐴𝐿 𝐴𝐺𝐸𝑖 +  𝛽5𝑀𝑂𝐷𝐸 𝑂𝐹 𝐷𝐸𝐿𝐼𝑉𝐸𝑅𝑌𝑖 + 𝛽6𝑁𝐼𝐶𝑈𝑖 

 

𝑌𝑖 represents a binary variable that categorises the ASQ-3 score for each of the five 

domains at 24, 27 and 30 months, as either “typical development” (𝑌𝑖 = 0 ) or “at risk of 

developmental delay” (𝑌𝑖 = 1). Reference categories for the categorical confounding 

variables can be found in Table 31.  

 

PMH PRENATAL equals one if the mother experiences prenatal mental ill health only 

and equals zero if no mental ill health, postnatal mental ill health only or both prenatal 

and postnatal mental ill health. Prenatal is defined as the period between conception and 

the birth of the baby. PMH POSTNATAL equals one if the mother experiences postnatal 

mental ill health only and equals zero if no depression, prenatal mental ill health only or 

both prenatal and postnatal mental ill health. Postnatal is defined as the period between 

after the baby is born up until the baby is 1,001 days. PHM THROUGHOUT equals one 

if the mother experiences both prenatal and postnatal mental ill health and equals zero 

if no mental ill health, prenatal mental ill health only and postnatal mental ill health only. 

 

Inference Criteria  

For each regression analysis, the exponentiated coefficients or odds ratios are reported 

with confidence intervals (CI) and corresponding p-values. Confidence intervals provide 

an expected range for the true odds ratio (Tenny and Hoffman, 2023). P-values of the 

Wald statistic for each variable are used to determine the significance of the variables 

specified in the models. A p-value is the probability under the null hypothesis of obtaining 

a result equal to, or more extreme than what was observed. It is the lowest significance 

level at which the null hypothesis can be rejected. All significant results are indicated with 

an asterisk. 

All statistical tests are performed using STATA statistical software package and have 

been reviewed by my supervision team. 

Model fit  
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The Hosmer-Lemeshow goodness-of-fit statistic was calculated for the estimated models 

to check how well the data fit the models. It compares the fitted and observed counts in 

population subgroups using a chi-squared test statistic (Hosmer and Lemeshow, 2013).  

5.3.3.6.3 Sensitivity analyses 

 

I recognise that dichotomising continuous variables can lead to misclassification bias, 

where values close to the cut-off point are more likely to be misclassified, as well as loss 

of statistical power (Suh et al.,1996; Selvin, 1996). It is unclear whether poor maternal 

mental health influences how the ASQ score is self-reported and classified. For example, 

it is unknown whether women who experience mild to moderate mental ill health during 

the perinatal period inflate or deflate the ASQ scores, making it difficult to determine 

whether the misclassification errors are systematic or non-systematic with respect to 

maternal mental health. Details of the sensitivity analyses conducted around the cut off 

values is detailed in Appendix C.  

 

5.3.3.7 Research Question Two  

 

Daas et al., (2012) developed a data quality assessment framework for routine data, 

which focuses on three hyperdimensions: (1) the source of data; (2) meta-data and (3) 

data. This framework has been used by a number of national statistical institutions, 

including in the Netherlands, Sweden, and Australia. The source hyperdimension is 

concerned with the data sharing process, the meta-data hyperdimension relates to 

issues around quality and comprehensiveness of the associated meta-data and the data 

hyperdimension focuses on the quality of the actual data content (McLennan, 2018). 

 

The data hyperdimension of the data quality assessment framework consists of five 

component dimensions of data quality, as described in Table 34.  

 

Table 34 Components of the data hyperdimension of the data quality framework*  

Component dimension  Description  

Technical checks Technical checks measure the useability of the data in the file, 

such as readability, data formatting and the degree to which the 

data content matches the accompanying meta-data. 

 

Accuracy This measures the extent to which data are correct and reliable. 

For example, exploring the frequency of implausible values.  
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Component dimension  Description  

Completeness This measures the degree to which a data source includes data 

describing a set of real-world objects. For example, identifying 

duplicate and missing values.  

 

Time-related This reflects the time between the data capture and supply of 

the data to the user.  

 

Integrability This measures the extent to which a data source is capable of 

being integrated in a statistical system. This includes for 

example the reliability of linking variables.  

*Table adapted from Daas et al., (2012). 

 

This data quality assessment framework guided my assessment of the BiB4All data and 

its ability to address local research priorities. My assessment was also informed by the 

time and scope available for this research project. I focused on the technical checks, 

completeness, and time-related aspects of the data quality framework.  

 

5.3.3.7.1 Assessment criteria  

 

Timeliness and accessibility of BiB4All data 

 

I discuss the challenges faced in accessing these data and how this potentially impacts 

the usefulness of these data for research. This includes a discussion of the time taken to 

receive the data as well as the useability of the data in the file.  

 

Completeness of BiB4All data 

The completeness of these data is explored by measuring the proportion of missing data 

for each of the specified variables. This is presented as part of the descriptive statistics 

in section 5.3.4.1. I comment on how missing data impacted the sample size and 

subsequent analyses.  

5.3.4 Results  

5.3.4.1 Research Question One  

5.3.4.1.1 Descriptive Statistics  

 

Out of 4,781 mother and child dyads, only 100 children and 24 mothers did not have a 

Systm one record linked. This meant they were missing key variables found in health 
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visiting and primary care data such as breastfeeding, ASQ and PMH data. Therefore, 

these participants were not included in the final analysis.  

 

ASQ  

 

Table 35 presents the number of BiB4All child participants that have a completed ASQ-

3 at either 24, 27, or 30 months.  

 

Table 35 Number of children with a completed ASQ-3  

 Number of completed ASQ-3 

ASQ-3 24 months  
Completed questionnaire  90  
  
ASQ-3 27 months  
Completed questionnaire  413  
  
ASQ-3 30 months  
Completed questionnaire  553  

 

 

In the BiB4All dataset, there were at least 2,192 children aged 24 months or older, based 

on the available delivery dates, and these children were expected to have a completed 

ASQ-3 at 24, 27, or 30 months. Table 35 shows that ASQ-3 data were available for 1,056 

children. Most of these (more than 50% of the completed ASQ-3) were recorded at 30 

months. This demonstrates a high volume of missing data (>50%) related to the key 

outcome variable of the local research priority. 

 

Figures 17-19 present histograms of the distribution of ASQ scores for each domain, for 

children with a completed ASQ-3. The vertical line represents the cut off value which 

categorises the child as either at risk of developmental delay or typical development. The 

mean and standard deviation are included below each histogram.  

 

The histograms show that ASQ-3 scores for each domain are positively skewed, with the 

exception of ASQ-3 24 months communication scores, which are inversely normally 

distributed. Figure 17 shows that most scores were near the top score of 60 for each 

domain. For ASQ-3 24 months, the mean score for problem solving, gross motor skills, 

and fine motor scores were close to the cut off values. Hence, sensitivity analyses were 

conducted to see if changing the clinical cut off point by 10% affected the identified 

relationships. The results of this sensitivity analysis are presented in Appendix C. 



 
 

Figure 17 Histograms of ASQ-3 24-month scores for each domain  

 
ASQ-3 24-month Problem Solving ASQ-3 24-month Gross Motor ASQ-3 24-month Communication 

   

Mean score (s.d) = 39.22 (18.33) Mean score (s.d) = 46.67 (16.56) Mean score (s.d) = 32.17 (24.79) 

   

ASQ-3 24-month Personal-Social ASQ-3 24-month Fine Motor  
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Mean score (s.d) = 38.99 (20.33) Mean score (s.d) = 44.5 (15.26)  

 

Figure 18 Histograms of ASQ-3 27-month scores for each domain 

ASQ-3 27-month Problem Solving ASQ-3 27-month Gross Motor ASQ-3 27-month Communication 

 
  

Mean score (s.d) = 46.32 (12.89) 
 

Mean score (s.d) = 51.29 (11.28) Mean score (s.d) = 47.26 (17.56) 

ASQ-3 27-month Personal-Social ASQ-3 27-month Fine Motor  

 
 

 

Mean score (s.d) = 45.74 (12.85) Mean score (s.d) = 42.33 (12.82)  
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Figure 19 Histograms of ASQ-3 30-month scores for each domain 

ASQ-3 30-month Problem Solving ASQ-3 30-month Gross Motor ASQ-3 30-month Communication 

 
 

 
Mean score (s.d) = 45.98 (14.20) Mean score (s.d) = 51.74 (10.23) Mean score (s.d) = 49.01 (15.59) 

 

ASQ-3 30-month Personal-Social 

 

ASQ-3 30-month Fine Motor 

 

 
 

 

Mean score (s.d) = 47.01 (12.74) Mean score (s.d) = 40.66 (14.9)  

 
 



 
 

 

Table 36 shows the number of children who have a completed ASQ-3 categorised as 

either at risk of developmental delay or typical development based on their ASQ-3 score 

at 24, 27 and 30 months.  

 

Table 36 Counts and Percentages for children classified as at risk of developmental 
delay or typical development using ASQ-3 scores for each domain 

 N (%) 

 Problem 

solving 

Gross motor Communicati

on 

Personal-

social 

Fine motor 

ASQ-3 24 

months 

(n=90) 

     

Typical 

development 

 

57 (63.33%) 56 (62.22%) 44 (48.89%) 47 (52.22%) 58 (64.44%) 

At risk of 

development

al delay 

33 (36.67%) 34 (37.78%) 46 (51.11%) 43 (47.78) 32 (35.56%) 

      

ASQ-3 27 

months 

(n=413) 

     

Typical 

development 

 

341 (82.57%) 369 (89.35%) 330 (79.90%) 337 (81.60%) 313 (75.79%) 

At risk of 

development

al delay 

72 (17.43%) 44 (10.65%) 83 (20.10%) 76 (18.40%) 100 (24.21%) 

      

ASQ-3 30 

months 

(n=553) 

     

Typical 

development 

 

435 (78.66%) 468 (84.63%) 424 (76.67%) 396 (71.61%) 388 (70.16%) 

At risk of 

development

al delay 

118 (21.34%) 85 (15.37%) 129 (23.33%) 157 (28.39%) 165 (29.84%) 

 

Table 36 shows that more than 50% of children were not at risk of developmental delay 

in each domain for ASQ-3 24 months, except for the communication domain where 51% 
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of children were at risk of developmental delay. For ASQ-3 27 and 30 months, more than 

70% of children were not at risk of developmental delay for each domain.  

 

PMH 

 

In the BiB4All dataset, 3,359 (70.26%) women were identified as experiencing mild to 

moderate PMH issues using the PMH indicator. Of the women who were not identified 

as experiencing PMH in the routine record, 24 did not have their Systm One record 

linked.  

 

Table 37 presents the number of women who experienced PMH by when they 

experienced the PMH (e.g., prenatally, postnatally, or throughout pregnancy).  

 
Table 37 Counts and percentages of women experiencing PMH by timing  

 
Timing of PMH  N (%)  

No PMH 1,422 (29.74%) 

Prenatally  2,396 (50.12%) 

Postnatally* 12 (0.25%) 

Throughout perinatal 
period  

951 (19.89%) 

 
*Postnatally is defined as the period between after the baby is born up until the baby is 1,001 
days.   

 

Table 37 shows that the majority of women identified by the PMH, experienced PMH 

prenatally, where only a small proportion (<1%) of women experienced PMH only in the 

postnatal period. It also shows that 20% of women were identified as experiencing PMH 

both in the prenatal and postnatal period. As the number of children with a completed 

ASQ-3 is small, there is likely to be no variation in the outcomes of children of women 

identified as experiencing poor mental health only in the postnatal period.  

 

Sample characteristics 

 

Table 38 presents the demographic characteristics of the BiB4All sample using the 

available data.



 
 

Table 38 Demographic characteristics of participants included in the BiB4All linked dataset(N=4,781) 

Background characteristics N (%)  Pregnancy-specific characteristics N (%)  

Child Sex  Neonatal admission  

Male  2,435 (50.93%) No 4,127 (86.32%) 

Female 2,344 (49.03%) Yes 654 (13.68%) 

Missing <10 Missing Unknown 

    

Mother’s Ethnicity  Mode of delivery  

British (White) 1,773 (37.08%) Normal or cephalic vaginal delivery 3,161 (66.12%) 

Any other white background  389 (8.14%) Forceps 336 (7.03%) 

White and Asian (Mixed) 26 (0.54%) Vacuum delivery 107 (2.24%) 

Any other Mixed background  54 (1.3%) Breech <20  

Indian (Asian or Asian British) 105 (2.20%) Elective caesarean section 587 (12.28%) 

Pakistani (Asian or Asian British) 1,469 (30.73%) Emergency caesarean section 570 (11.92%) 

Bangladeshi (Asian or Asian British) 107 (2.24%) Other <20 

Any other Asian background  164 (3.43%)   

Caribbean (Black or Black British)  <15 Breastfed for at least 6-8 weeks  

African (Black or Black British) 50 (1.05%) Yes 258 (5.4%) 

Any other Black background 17 (0.36%) No 1,998 (41.79%) 

Chinese (other ethnic group)  <15 Missing 2,525 (52.81%) 

Any other ethnic group  192 (4.02%)   



 238 

Background characteristics N (%)  Pregnancy-specific characteristics N (%)  

Not stated 408 (8.53%) Gestational age  

Missing <15 <32 42 (0.88%) 

  32-33 26 (0.54%) 

Maternal age (years)  34-36 165 (3.45%) 

<24 1,084 (22.67%) 37-38 925 (19.35%) 

25-34  2,824 (59.07%) 39-41 3,015 (63.06%) 

>35 873 (18.26%) >42 68 (1.42%) 

  Missing 540 (11.3%) 

IMD 2019 Decile     

1 2,217 (46.37%)   

2 719 (15.04%)   

3 795 (16.63%)   

4 312 (6.53%)   

5 186 (3.89%)   

6 159 (3.32%)   

7 119 (2.49%)   

8 119 (2.49%)   

9 78 (1.63%)   

10 11 (0.23%)   

Missing 66 (1.38%)   



 
 

Data on child sex was relatively complete, with approximately 50% male children and 

50% female children.  

 

With reference to Table 38, a wide range of ethnicities are represented in the dataset, 

the majority of women are categorised as White British in the maternity dataset (37%, 

n=1773). Pakistani Asian or Asian British (30.72%, n=1469) and any other white 

background (8.14%, n=389) are the next largest groups. Each of the remaining groups 

represent <16%, with Caribbean (Black or Black British) heritage and Chinese heritage 

being the smallest groups. There are >408 cases (>8.53%) where the woman’s ethnicity 

is not stated or is missing.  

 

In the Connected Bradford dataset, which is representative of the wider population of 

Bradford, 35.67% of the pregnant population are of Pakistani Asian or Asian British 

heritage and 29.86% of the population are White British (see section 5.3.3.1). Therefore, 

this linked dataset is broadly representative of the wider population with regards to ethnic 

background.  

 

Table 38 shows that the majority of the women included in this linked dataset (46%) live 

in an area that falls within the most deprived 10%. Approximately 31% of women lived in 

areas that fall within the second and third most deprived. This is to be expected as 

Bradford is one of the most deprived areas of England (City of Bradford Metropolitan 

District Council, 2023).  

 

In Table 38, only a small proportion of children (14%) had a record of being admitted to 

the NICU. The amount of missing data for NICU admission is unknown as to categorise 

children as being admitted to the NICU, we rely on whether they had a record in the NICU 

admission dataset. An absence of a record does not mean that they were not admitted 

as this may have not been reported.  

 

Most women in the sample were recorded as giving birth through normal or cephalic 

vaginal delivery (66%) or by caesarean section (24%). A small number of women (<10%) 

gave birth via a different mode of delivery.  

 

There was a high volume (53%) of missing breastfeeding data. This means a woman’s 

breastfeeding status at six to eight weeks was not recorded in their routine health record 

using the CTV-3 codes detailed in Table 31. In the absence of these data, it is unknown 

whether the child was breastfed or not. Where breastfeeding data were available, the 

majority of children (n=1,998) were not breastfed for at least six to eight weeks.  
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Data in Table 38 suggests that most women were recorded as giving birth between 39 

and 41 weeks’ gestation (63%) or between 37-38 weeks’ gestation (19.35%). Less than 

5% of women were recorded as giving birth prematurely (<37 weeks). Data were missing 

for 11% of women.  

 

Table 38 shows that most women in the sample were aged 25-34 years (n= 2,824, 59%). 

The mean maternal age is 29.06 years, with the lowest age being 15 years and the 

maximum age being 49 years. In Table 28, which shows the age distribution of the 

Connected Bradford pregnant population, the mean age is 28.87 years, the lowest age 

is 13 years, and the maximum age is 51 years. Hence, this sample is broadly 

representative of the wider pregnant population with respect to maternal age, when 

comparing this to Table 28.  

 

It is likely that mode of delivery and maternal age do not have any missing data as they 

were recorded in the ‘Birth’ dataset, to which all the other datasets were linked to (see 

section 5.3.3.5).  

 

Table 39 presents the characteristics of the BiB4All participants that have a completed 

ASQ-3 at 24, 27, or 30 months. As the number of children with ASQ scores is low, some 

percentages have not been presented to protect the anonymity of participants.  

 

 

 



 
 

Table 39 Characteristics of those with completed ASQ-3, N(%) 

 
Characteristics  Completed ASQ-3 24 

months (N=90) 
Completed ASQ-3 27 

months (N=413) 
 

Completed ASQ-3 30 
months (N=553) 

 

Child Sex    
Male  47 (52.22%) 207 (50.12%)  291 (52.62%) 

Female  43 (47.78%) 206 (49.88%) 262 (47.38%) 
    

Ethnicity  
 

   

British (White)  40 (44.44%) 119 (28.81%) 257 (46.47%) 
Pakistani (Asian or 

Asian British)  
26 (28.89%) 185 (44.79%) 144 (26.04%) 

Any other white 
background  

 

<10 19 (4.60%) 48 (8.68%) 

White and Asian 
(Mixed 

<10 <10 <10 

Any other Mixed 
background  

<10 <10 <10 

Indian (Asian or 
Asian British)  

<10 <10 <10 

Bangladeshi (Asian 
or Asian British)  

<10 13 (3.15%) 12 (2.17%) 

Any other Asian 
background  

<10 11 (2.66%) 11 (1.99%) 

Caribbean (Black or 
Black British)  

<10 <10 <10 

African (Black or 
Black British)  

<10 <10 <10 

Any other Black 
background  

<10 <10 <10 

Chinese (other ethnic 
group)  

<10 <10 <10 

Any other ethnic 
group  

<10 13 (3.15%) 13 (2.35%) 

Not stated  <10 37 (8.96%) 39 (7.05%) 
    

IMD 2019 Decile     
1  51 (56.67%) 202 (48.91%) 213 (38.52%)  
2  16 (17.78%) 60 (14.53%) 78 (14.10%) 
3 <10  75 (18.16%) 109 (19.71%) 
4 <10  27 (6.54%) 50 (9.04%) 
5  

 
<10  11 (2.66%) 24 (4.34%) 

6  <10  13 (3.15%) 18 (3.25%) 
7  <10  <10  21 (3.80%) 
8  <10  <10  18 (3.25%) 
9  <10  <10  <15 

10  <10  <10  <15 

 

Table 39 shows that there are more than 100 participants from White British or Pakistani 

heritage, that have a completed ASQ-3 at 27 and 30 months. Hence, the statistical 

models will be stratified by these ethnicities. Table 39 shows that the majority of BiB4All 

participants with a completed ASQ-3 at 24, 27, or 30 months live in an area that falls 

within the most deprived 10% (57%, 49%, 39% respectively). The next biggest categories 
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are IMD 2019 deciles two and three, which suggests that most participants included in 

the analyses lived in the three most deprived deciles.  

 

5.3.4.1.2 Objective One: Prevalence of PMH by demographic 

characteristics 

 
Table 40 shows the number of women who were identified, by their electronic health 

records and using the PMH indicator, as experiencing PMH issues compared to the 

women who were not identified as experiencing PMH, with respect to key demographic 

characteristics.  

 

Table 40 Prevalence of PMH by demographic characteristics 

Variable (n=100%) Number of women 

experiencing PMH issues N 

(%) 

Number of women not 

identified as experiencing 

PMH issues N (%) 

Ethnicity (n= 4,779) 3,358 (70.27%) 1,421 (29.73%) 

British (White) (n=1,773) 1,185 (66.84%) 588 (33.16%) 

Any other white background 

(n=389) 

278 (71.47%) 111 (28.53%) 

White and Asian (Mixed) 

(n=26) 

16 (61.54%) 10 (38.46%) 

Any other Mixed background 

(n=54)  

35 (64.81%) 19 (35.19%) 

Indian (Asian or Asian British) 

(n=105) 

68 (64.76%) 37 (35.24%) 

Pakistani (Asian or Asian 

British) (n=1,469) 

1,085 (73.86%) 384 (26.14%) 

Bangladeshi (Asian or Asian 

British) (n=107) 

79 (73.83%) 28 (26.17%) 

Any other Asian background 

(n=164) 

115 (70.12%) 49 (29.88%) 

Caribbean (Black or Black 

British) (n=13) 

<10 <10 

African (Black or Black 

British) (n=50) 

34 (68.00%) 16 (32.00%) 

Any other Black background 

(n=17) 

<15 <15 

Chinese (other ethnic group) 

(n=12) 

<10 <10 

Any other ethnic group 

(n=192) 

148 (77.08%) 44 (22.92%) 
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Variable (n=100%) Number of women 

experiencing PMH issues N 

(%) 

Number of women not 

identified as experiencing 

PMH issues N (%) 

Not stated (n=408) 291 (71.32%) 117 (28.68%) 

   

Maternal age (years) 

(n=4,781) 

3,359 (70.26%) 1,422 (29.74%) 

<24 (n=1,084) 761 (70.20%) 323 (29.80%) 

25-34 (n=2,824) 1,984 (70.25%) 840 (29.75%) 

>35 (n=873) 614 (70.33%) 259 (29.67%) 

   

IMD 2019 Decile (n=4,715) 3,314 (70.29%) 1,401 (29.71%) 

1 (n=2,217) 1,629 (73.48%) 588 (26.52%) 

2 (n=719) 507 (70.51%) 212 (29.49%) 

3 (n=795) 526 (66.16%) 269 (33.84%) 

4 (n=312) 218 (69.87%) 94 (30.13%) 

5 (n=186) 127 (68.28%) 59 (31.72%) 

6 (n=159) 109 (68.55%) 50 (31.45%) 

7 (n=119) 67 (56.30%) 52 (43.70%) 

8 (n=119) 78 (65.55%) 41 (34.45%) 

9 (n=78) <50 <50 

10 (n=11) <10 <10 

 

 

Table 40 shows that, on average, there is a lower percentage of women identified as 

experiencing poor PMH for White British ethnicity than minoritised ethnic groups such as 

Pakistani or Bangladeshi ethnicities. The percentage of women identified as 

experiencing poor PMH is highest among women from any other ethnic group (77%), 

although this category has a small sample size.  

 

Outlined in Table 40, a lower percentage of women are identified as experiencing PMH 

in less deprived deciles compared to the percentage of women identified as experiencing 

poor PMH in more deprived IMD deciles. For example, 73% of women living in an area 

in the most deprived 10% were identified as experiencing poor PMH, compared with 63% 

of women living in the second least deprived IMD category, although, there are lower 

sample sizes for higher IMD deciles.  

 

Maternal age appeared to be unrelated to the percentage of women identified as 

experiencing poor PMH as, on average, 70% of women in each age category were 

identified as experiencing poor PMH using the PMH indicator. This was higher than 

expected as the NHS estimates that 20% of expectant mothers are affected by PMH 
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issues (NHS, 2022). This likely reflects the limitations and complexities of using routine 

data and the sensitivity of the PMH indicator to identify PMH issues. This is because 

there are a number of generic mental health codes that are being used to record PMH 

and it is unclear how these are being used across the system. This could suggest that 

the PMH indicator is too sensitive and is identifying women who have discussed their 

mental health, in addition to those experiencing poor PMH. Therefore, the PMH indicator, 

in its current form, may not be appropriate for identifying the prevalence of PMH. 

 

5.3.4.1.3 Objective Two: Maternal PMH and Child ASQ Scores 

 
It is important to consider the implications of using the PMH indicator to detect PMH 

issues, as presented under objective one, when interpreting the findings presented in 

this section.  

 
Tables 41- 43 present the logistic regression analyses estimating the odds ratio for risk 

of developmental delay for children aged 24, 27, and 30 months respectively, adjusted 

for potential confounding factors. Due to small sample sizes, there are some categories, 

such as IMD decile eight, where there was no variation in the outcome, i.e., all children 

in that category were at risk of developmental delay. In these instances, the odds ratio is 

equal to one and there is no confidence interval.  

 

 

 

 



 
 

 
Table 41 Logistic regression analysis estimating the odds ratio for the risk of developmental delay for children aged 24 months 

ASQ domain Problem solving  
(N=81) 
 

Gross motor 
(N=84) 

Communication  
(N=84) 

Personal-social 
(N=84) 

Fine motor 
(N=84) 

 OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P 
value  

OR  
(CI) 

P value  OR  
(CI) 

P value  

PMH           
Indication of PMH 3.73 

(0.99 to 14.12) 
0.05* 4.31 

(1.05 to 17.66) 
0.04* 5.04 

(1.45 to 17.51) 
0.01* 6.84 

(1.69 to 27.63) 
0.01* 2.87 

(0.69 to 11.96) 
0.15 

           
IMD decile 2019           

2 0.55 
(1.23 to 2.37) 

0.42 0.15 
(0.03 to 0.87) 

0.03* 0.98 
(0.24 to 3.91) 

0.96 0.23 
(0.50 to 1.10) 

0.07 0.03 
(<0.01 to 0.40) 

0.01* 
 

3 1.96 
(0.30 to 12.85) 

0.48 0.23 
(0.03 to 1.85) 

0.17 0.44 
(0.59 to 3.33) 

0.43 0.54 
(0.07 to 4.38) 

0.56 0.13 
(0.01 to 1.79) 

0.13 
 

4 1.31 
(0.16 to 10.84) 

0.80 0.20 
(0.18 to 2.32) 

0.20 0.61 
(0.07 to 5.16) 

0.65 0.13 
(0.10 to 1.63) 

0.11 1.37 
(0.15 to 12.82) 

0.78 
 

5 4.87 
(0.48 to 49.24) 

0.17 0.88 
(0.07 to 11.23) 

0.92 3.18 
(0.31 to 32.95) 

0.33 3.24 
(0.29 to 36.32) 

0.24 1.24 
(0.10 to 15.70) 

0.87 
 

6 1.00 - 0.33 
(0.02 to 5.41) 

0.44 2.36 
(0.13 to 43.22) 

0.56 3.30 
(0.16 to 70.26) 

0.44 0.64 
(0.03 to 15.02) 

0.78 

7 - - - - - - - - - - 
8 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 
9 - - - - - - - - - - 

10 - - - - - - - - - - 
           

Maternal age           

<24 years 1.41 
(0.38 to 5.34) 

0.60 1.61 
(0.39 to 6.62) 

0.50 2.02  
(0.53 to 7.66) 

0.30 3.84 
(0.90 to 16.47) 

0.07 4.39 
(0.99 to 19.51) 

0.05 
 

>35 years  0.47 
(0.08 to 2.69) 

0.40 0.25 
(0.04 to 1.64) 

0.15 0.91 
(0.18 to 4.47) 

0.91 0.65 
(0.12 to 3.42) 

0.12 0.77 
(0.12 to 5.02) 

0.79 
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ASQ domain Problem solving  
(N=81) 
 

Gross motor 
(N=84) 

Communication  
(N=84) 

Personal-social 
(N=84) 

Fine motor 
(N=84) 

 OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P 
value  

OR  
(CI) 

P value  OR  
(CI) 

P value  

Gestational age           

<37 weeks  0.92 
(0.11 to 7.81) 

0.93 1.10 
(0.13 to 9.67) 

0.93 0.84 
(0.11 to 6.68) 

0.87 0.56 
(0.07 to 4.70) 

0.59 0.83 
(0.89 to 7.62) 

0.87 

           
Mode of delivery           

Elective 
caesarean section 

3.99 
(0.92 to 17.31) 

0.07 3.58 
(0.46 to 16.85) 

0.11 4.51  
(1.01 to 20.17) 

0.05 4.67 
(0.98 to 22.41) 

0.05 8.59 
(1.58 to 46.83) 

0.01* 

Emergency 
caesarean section 

3.14 
(3.14 to 3.23) 

0.27 1.64  
(2.11 to 12.67) 

0.64 1.51  
(0.20 to 11.72) 

0.69 1.11 
(0.13 to 9.35) 

0.92 2.85 
(0.35 to 23.50) 

0.33 

Other  3.27 
(0.77 to 13.86) 

0.10 10.28 (1.76 to 
60.17) 

0.01* 4.05 
(0.81 to 20.23) 
 

0.09 2.76 
(0.53 to 14.30) 

0.23 1.74 
(0.33 to 9.09) 

0.51 

           
NICU           

NICU admission  3.42 
(0.80 to 14.70) 

0.09 4.09 
(0.85 to 19.67) 

0.08 4.28 
(0.95 to 19.38) 

0.06 5.73 
(1.16 to 28.36) 

0.03* 2.48 
(0.48 to 12.70) 

0.28 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level. 
OR = Odds Ratio 
CI= Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 

 



 
 

The findings in Table 41 suggest that an indication of poor PMH is not associated with 

risk of developmental delays in the fine motor (OR= 2.87, CI=0.69 to 11.96, p=0.15) 

domain of the ASQ-3 at 24 months.  

 

Table 41 suggests that an indication of poor PMH is associated with an increased risk of 

developmental delays in the gross motor (OR=4.31, CI=1.05 to 17.66, p=0.04), 

communication (OR=5.04, CI=1.45 to 17.51, p=0.01), and personal-social (OR=6.84, 

CI=1.69 to 27.63, p=0.01) domains of the ASQ-3 at 24 months. As such, children of 

women who experience poor PMH are 6.84 times more likely to be at risk of 

developmental delay in the personal-social domain of the ASQ-3 24 months. It is possible 

that an indication of poor PMH is also associated with an increased risk of developmental 

delays in the problem solving (OR= 3.73, CI=0.99 to 14.12, p=0.05) domain of the ASQ-

3 at 24 months as p=0.05, however the CI of the OR overlaps 1.00.  

 

In this analysis, there is a small sample size (n<100), and odds ratios are high, which is 

indicative of small sample bias. The wide confidence intervals also suggest a high level 

of uncertainty around these estimates. The p-values associated with the Hosmer-

Lemeshow goodness-of-fit statistic suggested that the models for the gross motor 

(p=0.04), communication (p=0.03), personal-social (p<0.01) and fine motor (p<0.01) 

domains of the ASQ-3 24 months may not be a good fit, which implies that these results 

may not be reliable.  



 
 

Table 42 Logistic regression analysis estimating the odds ratio for the risk of developmental delay for children aged 27 months 

ASQ domain Problem solving  
(N=392) 
 

Gross motor 
(N=375) 

Communication  
(N=386) 

Personal-social 
(N=386) 

Fine motor 
(N=381) 

 OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  

PMH           
Indication of PMH 1.04 

(0.53 to 2.08) 
0.90 5.77 

(1.34 to 24.87) 
0.02* 0.96 

(0.50 to 1.84) 
0.90 1.31 

(0.65 to 2.64) 
0.45 0.63 

(0.35 to 1.11) 
0.11 

           
IMD decile 2019           

2 0.91 
(0.42 to 1.96) 

0.81 1.63 
(0.66 to 4.06) 

0.29 0.80 
(0.38 to 1.66) 

0.55 1.11 
(0.52 to 2.36) 

0.78 1.00 
(0.51 to 1.96) 

0.99 
 

3 0.56 
(0.25 to 1.25) 

0.16 1.07 
(0.42 to 2.70) 

0.89 0.45 
(0.20 to 0.98) 

0.04* 0.88 
(0.42 to 1.84) 

0.74 0.98 
(0.52 to 1.83) 

0.94 

4 1.19 
(0.44 to 3.22) 

0.73 2.17 
(0.71 to 6.61) 

0.17 1.11 
(0.44 to 2.82) 

0.83 1.02 
(0.36 to 2.95) 

0.96 0.95 
(0.37 to 2.39) 

0.98 

5 0.39 
(0.05 to 3.24) 

0.39 1.00 - 0.29 
(0.04 to 2.38) 

0.25 0.99 
(0.20 to 4.90) 

0.99 1.00 - 

6 0.33 
(0.04 to 2.70) 

0.30 0.90 
(0.11 to 7.59) 

0.92 0.52 
(0.11 to 2.47) 

0.41 0.83 
(0.17 to 4.02) 

0.82 0.21 
(0.03 to 1.67) 

0.14 

7 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 
8 0.39 

(0.05 to 3.38) 
0.39 2.75 

(0.49 to 15.40) 
0.25 0.76 

(0.15 to 3.85) 
0.74 3.45 

(0.83 to 
14.28) 

0.09 0.68 
(0.13 to 3.45) 

0.64 

9 0.97 
(0.11 to 8.82) 

0.98 1.00 - 1.00 - 1.00 - 0.46 
(0.05 to 4.16) 

0.49 

10 - - - - - - - - - - 
           

Maternal age           

<24 years 0.60 
(0.28 to 1.27) 

0.18 0.94 
(0.37 to 2.35) 

0.89 0.54 
(0.26 to 1.11) 

0.09 0.61 
(0.29 to 1.30) 

0.20 0.53 
(0.28 to 1.03) 

0.06 

>35 years  0.81 
(0.40 to 1.64) 

0.56 1.17 
(0.52 to 2.63) 

7.11 0.93 
(0.48 to 1.78) 

0.82 0.78 
(0.39 to 1.58) 

0.50 0.97 
(0.52 to 1.79) 

0.91 
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ASQ domain Problem solving  
(N=392) 
 

Gross motor 
(N=375) 

Communication  
(N=386) 

Personal-social 
(N=386) 

Fine motor 
(N=381) 

 OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  

           
Gestational age           

<37 weeks  1.31 
(0.47 to 3.62) 

0.60 1.66 
(0.49 to 5.67) 

0.42 0.75 
(0.25 to 2.26) 

0.60 1.30 
(0.48 to 3.57) 

0.61 1.33 
(0.52 to 3.44) 

0.55 

           
Mode of delivery           

Elective 
caesarean section 

1.56 
(0.74 to 3.28) 

0.24 2.12 
(0.90 to 5.01) 

0.09 1.30 
(0.64 to 2.65) 

0.47 1.90 
(0.93 to 3.91) 

0.08 1.02 
(0.51 to 2.06) 

0.95 

Emergency 
caesarean section 

1.16 
(0.49 to 2.73) 

0.74 1.44 
(0.49 to 4.24) 

0.51 0.86 
(0.36 to 2.03) 

0.73 1.51 
(0.68 to 3.35) 

0.31 0.85 
(0.39 to 1.85) 

0.69 

Other  1.29 
(0.55 to 2.99) 

0.56 1.72 
(0.63 to 4.71) 

0.29 1.12  
(0.50 to 2.49) 

0.78 0.97 
(0.40 to 2.36) 

0.95 0.96 
(0.44 to 2.08) 

0.92 

           
NICU           

NICU admission  1.79 
(0.81 to 4.00) 

0.81 0.72 
(0.24 to 2.19) 

0.57 1.32 
(0.58 to 3.00) 

0.50 1.51 
(0.68 to 3.36) 

0.31 0.96 
(0.32 to 1.13) 

0.92 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI=Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 

 



 
 

Table 42 indicates no statistically significant associations between an indication of poor 

PMH and risk of developmental delays for the problem solving (OR=1.04, CI=0.53 to 

2.08, p=0.90), communication (OR= 0.96, CI= 0.50 to 1.84, p=0.90), personal-social 

(OR= 1.31, CI= 0.65 to 2.64, p=0.45), and fine motor (OR=0.63, CI=0.35 to 1.11, p=0.11) 

domains of the ASQ-3 at 27 months.  

 

Table 42 shows that an indication of poor PMH is associated with reduced odds of risk 

to developmental delay for communication and fine motor domains of the ASQ-3 27 

months and increased odds of risk to developmental delay for the problem solving and 

personal-social domains, although these estimates are not statistically significant. 

 

Table 42 suggests that children of women identified as experiencing poor PMH have 

increased odds of risk to developmental delays in the gross motor (OR=5.77, CI=1.34 to 

24.87, p=0.03) domain of the ASQ-3 at 27 months, compared to children of women who 

do not experience poor PMH. However, there is a large confidence interval, which 

suggests a low level of precision of the odds ratio.



 
 

Table 43 Logistic regression analysis estimating the odds ratio for the risk of developmental delay for children aged 30 months 

 
ASQ domain Problem solving  

(N=527) 
 

Gross motor 
(N=525) 

Communication  
(N=527) 

Personal-social 
(N=527) 

Fine motor 
(N=527) 

 OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  

PMH           
Indication of PMH 2.04 

(1.19 to 3.49) 
0.01* 1.71 

(0.95 to 3.08) 
0.08 2.29 

(1.34 to 3.92) 
<0.01* 1.16 

(0.75 to 1.79) 
0.50 
 

1.55 
(1.00 to 2.40) 

0.05 

           
IMD decile 2019           

2 1.06 
(0.55 to 2.02) 

0.87 0.95 
(0.45 to 2.03) 

0.90 1.20 
(0.64 to 2.24) 

0.58 1.12 
(0.62 to 2.05) 

0.70 0.95 
(0.53 to 1.71) 

0.86 

3 0.91 
(0.51 to 1.62) 

0.75 1.11 
(0.59 to 2.09) 

0.74 0.88 
(0.49 to 1.57) 

0.67 1.26 
(0.75 to 2.12) 

0.39 1.08 
(0.65 to 1.81) 

0.76 

4 0.62 
(0.27 to 1.44) 

0.26 0.31 
(0.09 to 1.08) 

0.07 0.48 
(0.20 to 1.17) 

0.11 0.99 
(0.48 to 2.03) 

0.98 1.12 
(0.57 to 2.23) 

0.73 

5 0.83 
(0.29 to 2.38) 

0.72 0.71 
(0.19 to 2.57) 

0.60 0.80 
(0.28 to 2.31) 

0.68 1.10 
(0.43 to 2.83) 

0.84 1.13 
(0.46 to 2.81) 

0.79 

6 0.54 
(0.14 to 1.98) 

0.35 0.58 
(0.12 to 2.75) 

0.50 0.52 
(0.14 to 1.93) 

0.33 0.76 
(0.24 to 2.46) 

0.65 0.60 
(0.19 to 1.95) 

0.40 

7 0.30 
(0.07 to 1.38) 

0.12 1.45 
(0.48 to 4.48) 

0.51 0.48 
(0.13 to 1.79) 

0.28 0.98 
(0.35 to 2.73) 

0.97 0.74 
(0.25 to 2.15) 

0.58 

8 0.18 
(0.02 to 1.42) 

0.11 0.32 
(0.04 to 2.49) 

0.27 0.62 
(0.17 to 2.27) 

0.47 1.40 
(0.49 to 3.95) 

0.53 0.46 
(0.13 to 1.66) 

0.24 

9 0.95 
(0.24 to 3.70) 
 

0.94 0.82 
(0.17 to 4.00) 

0.80 0.93 
(0.24 to 3.67) 

0.92 1.54 
(0.47 to 5.02) 

0.47 0.43 
(0.09 to 2.03) 

0.29 

10 2.98 
(0.18 to 49.44) 

0.45 1.00 - 3.26 
(0.20 to 54.04) 

0.41 2.97 
(0.18 to 
49.03) 

0.45 2.25 
(0.14 to 
37.00) 

0.56 
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ASQ domain Problem solving  
(N=527) 
 

Gross motor 
(N=525) 

Communication  
(N=527) 

Personal-social 
(N=527) 

Fine motor 
(N=527) 

 OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  

Maternal age           

<24 years 0.86 
(0.47 to 1.56) 

0.62 1.02 
(0.53 to 1.96) 

0.95 1.30 
(0.48 to 2.29) 

0.35 0.90 
(0.53 to 1.53) 

0.71 1.37 
(0.84 to 2.25) 

0.20 

>35 years  1.50 
(0.88 to 2.56) 

0.13 1.61 
(0.89 to 2.92) 

0.12 1.71 
(1.01 to 2.90) 

0.05 1.37 
(0.85 to 2.22) 

0.20 1.14 
(0.70 to 1.87) 

0.59 

           
Gestational age           

<37 weeks  1.87 
(0.47 to 1.56) 

0.17 2.10 
(0.82 to 5.38) 

0.12 1.51 
(0.63 to 3.65) 

0.36 1.70 
(0.74 to 3.92) 

0.21 1.04 
(0.45 to 2.42) 

0.93 

           
Mode of delivery           

Elective caesarean 
section 

1.10 
(0.58 to 2.10) 

0.78 0.48 
(0.19 to 1.20) 

0.12 1.42 
(0.76 to 2.62) 

0.67 0.87 
(0.47 to 1.61) 

0.66 1.17 
(0.65 to 2.09) 

0.60 

Emergency 
caesarean section 

0.78 
(0.34 to 1.82) 

0.57 1.67 
(0.76 to 3.64) 

0.20 0.67 
(0.29 to 1.58) 

0.36 1.25 
(0.63 to 2.47) 

0.53 0.78 
(0.38 to 1.61) 

0.50 

Other  0.73 
(0.34 to 1.59) 

0.43 0.63 
(0.25 to 1.58) 

0.32 0.68 
(0.31 to 1.48) 

0.32 1.26 
(0.68 to 2.34) 

0.47 0.77 
(0.40 to 1.50) 

0.45 

           
NICU           

NICU admission  1.12 
(0.58 to 2.19) 

0.72 1.27 
(0.61 to 2.64) 

0.53 1.81 
(0.97 to 3.39) 

0.06 1.17 
(0.64 to 2.14) 

0.61 1.51 
(0.83 to 2.72) 

0.17 
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ASQ domain Problem solving  
(N=527) 
 

Gross motor 
(N=525) 

Communication  
(N=527) 

Personal-social 
(N=527) 

Fine motor 
(N=527) 

 OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI= Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 



 
 

Table 43 finds no statistically significant associations between an indication of poor PMH 

and risk of developmental delays for the gross motor (OR=1.71, CI=0.95 to 3.08, p=0.08), 

personal-social (OR=1.16, CI=0.75 to 1.79, p=0.50), and fine motor (OR=1.55, CI=1.00 

to 2.40, p=0.05) domains of the ASQ-3 30 months. However, the lower bound of the 

confidence interval associated an indication of PMH for the fine motor domain of the 

ASQ-3 30 months is 1.00 and p=0.05, therefore, it is possible that an indication of poor 

PMH in the routine record is associated with these scores.  

 

Table 43 indicates that an indication of poor PMH is associated with an increased risk of 

developmental delay in the problem solving (OR=2.04, CI=1.19 to 3.49, p=0.01) and 

communication (OR=2.29, CI=1.34 to 3.92, p<0.01) domains of the ASQ-3 at 30 months. 

 

Based on the p-values for the Hosmer-Lemeshow goodness-of-fit statistics for the 

models presented in Table 42 and Table 43, there was little evidence to suggest the 

models did not fit the data.  

 

Tables 44-48 stratify the models for White British and Pakistani ethnicities, as these 

ethnic groups had more than 100 participants with an ASQ-3 score. ASQ-3 gross motor 

skills are not presented as PMH was omitted from the model due to no variation in the 

outcome.  

 

 
 



 
 

 
Table 44 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the problem solving and communication domains 
of the ASQ-3 27 months stratified by ethnicity  

ASQ domain  Problem solving 
 

Communication 

 White British 
(N=101) 

Pakistani (Asian or Asian British)  
(N=171) 

White British 
(N=102) 

Pakistani (Asian or Asian British) 
(N=171) 

 OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  

PMH         
Indication of PMH 1.58 

(0.27 to 9.47) 
0.61 1.54 

(0.53 to 4.47) 
0.43 0.98 

(0.22 to 4.37) 
0.98 0.88 

(0.33 to 2.31) 
0.79 

         
IMD decile 2019         

2 0.85 
(0.15 to 4.91) 

0.86 0.92 
(0.31 to 2.72) 

0.88 0.46 
(0.09 to 2.40) 

0.36 0.57 
(0.19 to 1.70) 

0.31 

3 0.35 
(0.07 to 1.63) 

0.18 0.74 
(0.24 to 2.33) 

0.61 0.11 
(0.16 to 0.69) 

0.02* 0.49 
(0.15 to 1.63) 

0.25 

4 0.21 
(0.02 to 2.58) 

0.23 9.14 
(1.09 to 76.69) 

0.04* 0.14 
(0.01 to 1.39) 

0.09 4.79 
(0.68 to 34.03) 

0.12 

5 1.00 - 1.00 - 1.00 - 1.00 - 
6 0.43 

(0.04 to 4.48) 
0.48 1.00 - 0.58 

(0.09 to 3.71) 
0.57 1.00 - 

7 1.00 - 1.00 - 1.00 - 1.00 - 
8 1.00 - 1.00 - 0.23 

(0.02 to 3.09) 
0.27 1.00 - 

9 1.10 
(0.09 to 13.62) 

0.94 - - 1.00 - - - 

10 - - - - - - - - 
         

Maternal age         
<24 years 0.93 

(0.25 to 3.48) 
0.92 0.29 

(0.06 to 1.41) 
0.13 0.61 

(0.16 to 2.31) 
0.47 0.44 

(0.12 to 1.71) 
0.24 

>35 years  0.57 
(0.05 to 5.98) 

0.64 0.88 
(0.34 to 2.32) 

0.80 0.52 
(0.08 to 3.35) 

0.50 0.77 
(0.29 to 2.04) 

0.61 
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ASQ domain  Problem solving 
 

Communication 

 White British 
(N=101) 

Pakistani (Asian or Asian British)  
(N=171) 

White British 
(N=102) 

Pakistani (Asian or Asian British) 
(N=171) 

 OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  

         
Gestational age         

<37 weeks  2.54 
(0.29 to 22.39) 

0.40 1.05 
(0.17 to 6.53) 

0.96 0.13 
(0.01 to 3.12) 

0.21 0.41 
(0.04 to 3.94) 

0.44 

         
Mode of delivery         

Elective caesarean section 0.48 
(0.05 to 4.65) 

0.53 3.15 
(1.10 to 9.08) 

0.03* 1.52 
(0.30 to 7.81) 

0.62 2.26 
(0.79 to 6.42) 

0.13 

Emergency caesarean 
section 

4.89 
(0.51 to 47.11) 

0.17 1.73 
(0.55 to 5.46) 

0.55 2.30 
(0.16 to 31.93) 

0.54 0.80 
(0.23 to 2.79) 

0.73 

Other  1.72 
(0.27 to 11.14) 

0.57 2.10 
(0.67 to 6.53) 

0.20 4.26 
(0.79 to 22.92) 

0.09 1.39 
(0.47 to 4.15) 

0.55 

         
NICU         

NICU admission  0.72 
(0.08 to 6.81) 

0.77 1.34 
(0.44 to 4.11) 

0.61 3.52 
(0.39 to 32.13) 

0.26 1.01 
(0.31 to 3.37) 

0.98 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI = Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 
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Table 45 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the personal-social and fine motor domains of the 
ASQ-3 27 months stratified by ethnicity 

ASQ domain  Personal-social 
 

Fine motor 

 White British 
(N=85) 

Pakistani (Asian or Asian British) 
(N=171) 

White British 
(N=107) 

Pakistani (Asian or Asian British) 
(N=171) 

 OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  

PMH         
Indication of PMH 3.58 

(0.40 to 32.43) 
0.26 0.91 

(0.32 to 2.60) 
0.87 1.28 

(0.29 to 5.59) 
0.74 0.43 

(0.18 to 1.00) 
0.05 

         
IMD decile 2019         

2 1.77 
(0.31 to 10.26) 

0.52 0.54 
(0.17 to 1.74) 

0.30 1.13 
(0.24 to 5.32) 

0.87 1.07 
(0.42 to 2.73) 

0.89 

3 0.84 
(0.19 to 3.73) 

0.82 0.39 
(0.11 to 1.38) 

0.14 0.40 
(0.10 to 1.56) 

0.19 1.16 
(0.44 to 3.10) 

0.76 

4 1.00 - 3.21 
(0.37 to 27.96) 

0.29 0.46 
(0.07 to 2.81) 

0.40 0.51 
(0.05 to 5.35) 

0.57 

5 1.00 - 1.00 - 1.00 - 1.00 - 
6 1.10 

(0.16 to 7.63) 
0.93 1.00 - 0.21 

(0.02 to 2.06) 
0.18 1.00 - 

7 1.00 - 1.00 - 1.00 - 1.00 - 
8 2.06 

(0.21 to 20.38) 
0.54 1.00 - 0.51 

(0.04 to 6.00) 
0.59 1.00 - 

9 1.00 - - - 0.49 
(0.04 to 5.73) 

0.57 - - 

10 - - - - - - - - 
         

Maternal age         
<24 years 0.30 

(0.06 to 1.64) 
0.17 0.32 

(0.07 to 1.56) 
0.16 0.73 

(0.22 to 2.41) 
0.61 0.22 

(0.05 to 1.03) 
0.06 

>35 years  0.37 
(0.04 to 3.68) 

0.40 0.68 
(0.24 to 1.91) 

0.46 0.67 
(0.11 to 3.95) 

0.66 1.30 
(0.56 to 3.02) 

0.54 

         
Gestational age         
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ASQ domain  Personal-social 
 

Fine motor 

 White British 
(N=85) 

Pakistani (Asian or Asian British) 
(N=171) 

White British 
(N=107) 

Pakistani (Asian or Asian British) 
(N=171) 

 OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  

<37 weeks  1.57 
(0.15 to 16.72) 

0.71 0.75 
(0.11 to 5.18) 

0.78 0.80 
(0.07 to 9.40) 

0.86 0.85 
(0.16 to 4.56) 

0.85 

         
Mode of delivery         

Elective caesarean 
section 

1.09 
(0.16 to 7.65) 

0.93 4.44 
(1.48 to 13.34) 

0.01* 0.12 
(0.02 to 1.81) 

0.15 2.04 
(0.75 to 5.52) 

0.16 

Emergency caesarean 
section 

1.00 - 3.19 
(1.02 to 9.92) 

0.05 0.92 
(0.07 to 11.59) 

0.95 0.74 
(0.26 to 2.14) 

0.58 

Other  1.76 
(0.29 to 10.61) 

0.54 1.81 
(0.54 to 6.09) 

0.34 0.75 
(0.13 to 4.23) 

0.74 1.40 
(0.49 to 4.04) 

0.53 

         
NICU         

NICU admission  0.90 
(0.08 to 9.90) 

0.93 2.01 
(0.67 to 6.07) 

0.22 0.38 
(0.32 to 4.56) 

0.45 1.61 
(0.56 to 4.60) 

0.37 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI = Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 



 
 

Table 44 and Table 45 show that an indication of PMH is not associated with risk to 

developmental delays in the problem solving (OR=1.58, CI=0.27 to 9.47, p=0.61; 

OR=1.54, CI=0.53 to 4.47, p=0.43), communication (OR=0.98, CI=0.22 to 4.37, p=0.98; 

OR=0.88 CI=0.33 to 2.31, p=0.79), personal-social (OR=3.58, CI=0.40 to 32.43, p=0.26; 

OR=0.91, CI=0.32 to 2.60, p=0.87), and fine motor (OR=1.28, CI=0.29 to 5.59, p=0.74; 

OR=0.43, CI=0.18 to 1.00, p=0.05) domains of the ASQ-3 27 months for White British 

and Pakistani ethnicities respectively.  

 

The estimates are associated with wide confidence intervals, suggesting high levels of 

uncertainty around these values. In addition, the upper bound of the confidence interval 

associated with the fine motor domain of the ASQ 27 months for women of Pakistani 

heritage is 1.00, which could suggest that this PMH may be associated with risk to 

developmental delay in this domain for larger sample sizes. Furthermore, the Hosmer-

Lemeshow goodness-of-fit test suggested that the model for the fine motor domain of the 

ASQ-3 27 months for Pakistani women may not be a good fit, suggesting the results may 

not be reliable.  

 

Based on the p-values of the Hosmer-Lemeshow goodness-of-fit statistics for the other 

models presented in Table 44 and Table 45, there is limited evidence to suggest that the 

models did not fit the data.  

 



 
 

Table 46 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the problem solving and gross motor domains of 
the ASQ-3 30 months stratified by ethnicity 

ASQ domain  Problem solving 
 

Gross motor 

 White British 
(N=235) 

 

Pakistani (Asian or Asian British) 
(N=132) 

White British 
(N=226) 

Pakistani (Asian or Asian British) 
(N=126) 

 OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  

PMH         
Indication of PMH 2.60 

(1.06 to 6.34) 
0.04* 2.32 

(0.90 to 6.01) 
0.08 1.18 

(0.53 to 2.63) 
0.69 5.14 

(1.30 to 20.24) 
0.02* 

         
IMD decile 2019         

2 0.61 
(0.18 to 2.08) 

0.43 1.63 
(0.55 to 4.85) 

0.38 1.95 
(0.64 to 5.98) 

0.24 0.51 
(0.12 to 2.20) 

0.37 

3 0.59 
(0.19 to 1.81) 

0.36 1.01 
(0.38 to 2.63) 

0.99 1.62 
(0.57 to 4.56) 

0.36 0.99 
(0.34 to 2.85) 

0.98 

4 0.49 
(0.15 to 1.64) 

0.25 1.30 
(0.20 to 8.62) 

0.789 0.61 
(0.16 to 2.36) 

0.48 1.00 - 

5 0.68 
(0.12 to 3.74) 

0.66 2.45 
(0.45 to 13.25) 

0.30 1.00 - 2.95 
(0.50 to 17.61) 

0.23 

6 0.38 
(0.04 to 3.38) 

0.39 1.91 
(0.11 to 33.64) 

0.66 1.00 - 2.40 
(0.13 to 43.32) 

0.55 

7 0.23 
(0.03 to 2.07) 

0.19 1.00 - 2.75 
(0.66 to 11.51) 

0.17 1.00 - 

8 1.00 - 1.00 - 0.62 
(0.07 to 5.44) 

0.66 1.00 - 

9 2.11 
(0.44 to 10.07) 

0.35 - - 1.62 
(0.28 to 9.34) 

0.59 - - 

10 2.92 
(0.17 to 51.28) 

0.46 - - 1.00 - - - 

         
Maternal age         

<24 years 1.04 
(0.44 to 2.46) 

0.92 0.69 
(0.22 to 2.17) 

0.52 1.64 
(0.68 to 3.91) 

0.27 0.24 
(0.05 to 1.26) 

0.09 
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ASQ domain  Problem solving 
 

Gross motor 

 White British 
(N=235) 

 

Pakistani (Asian or Asian British) 
(N=132) 

White British 
(N=226) 

Pakistani (Asian or Asian British) 
(N=126) 

 OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P value  

>35 years  0.74 
(0.25 to 2.17) 

0.58 1.13 
(0.45 to 2.83) 

0.80 0.86 
(0.29 to 2.53) 

0.78 1.27 
(0.44 to 3.66) 

0.66 

         
Gestational age         

<37 weeks  2.75 
(0.68 to 11.18) 

0.16 0.47 
(0.03 to 7.38) 

0.59 3.15 
(0.71 to 13.88) 

0.13 3.30 
(0.15 to 72.79) 

0.45 

         
Mode of delivery         

Elective caesarean 
section 

1.42 
(0.48 to 4.19) 

0.52 1.66 
(0.47 to 5.86) 

0.43 0.18 
(0.23 to 1.44) 

0.11 0.83 
(0.17 to 4.07) 

0.81 

Emergency caesarean 
section 

0.43 
(0.08 to 2.23) 

0.31 0.65 
(0.17 to 2.48) 

0.53 1.68 
(0.51 to 5.52) 

0.39 2.30 
(0.54 to 9.82) 

0.26 

Other  0.53 
(0.11 to 2.58) 

0.43 0.74 
(0.21 to 2.69) 

0.65 0.28 
(0.03 to 2.22) 

0.23 2.05 
(0.49 to 8.49) 

0.32 

         
NICU         

NICU admission  1.35 
(0.43 to 4.24) 

0.61 0.98 
(0.28 to 3.45) 

0.98 0.90 
(0.26 to 3.16) 

0.87 0.86 
(0.21 to 3.56) 

0.84 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI = Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 

 



 
 

Table 46 shows that having indication of poor PMH is associated with an increased odds 

(OR=2.60, CI=1.06 to 6.34, p=0.04) of risk to developmental delays for the problem-

solving domain of the ASQ-3 30 months for children of White British mothers. There is 

also an increased odds (OR=2.32, CI=0.90 to 6.01, p=0.08) for risk of developmental 

delay in the problem-solving domain of ASQ-3 30 months for children of Pakistani 

mothers who have an indication of PMH, although this was not statistically significant.  

 

Table 46 also shows that an indication of poor PMH is associated with an increased odds 

(OR=5.14, CI=1.30 to 20.24, p=0.02) of risk to developmental delay for the gross motor 

domain of the ASQ-3 30 months for children of Pakistani mothers. There are increased 

odds (OR=1.18, CI=0.53 to 2.63, p=0.69) for children of White British mothers who 

experience poor PMH in the gross motor domain of the ASQ-3 30 months, although this 

was not statistically significant.  

 

The estimated odds ratios in Table 46 are associated with large confidence intervals, 

likely due to small sample sizes, meaning there is a high level of uncertainty around these 

estimates. The p-values associated with the Hosmer-Lemeshow goodness-of-fit statistic 

suggested there was limited evidence that the models presented Table 46 were not a 

good fit for the data. 



 
 

Table 47 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the communication and personal-social domains 
of the ASQ-3 30 months stratified by ethnicity 

ASQ domain  Communication  
 

Personal Social 

 White British 
(N=248) 

 

Pakistani (Asian or Asian British) 
(N=132) 

White British 
(N=248) 

Pakistani (Asian or Asian British) 
(N=134) 

 OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P 
value  

OR 
(CI) 

P value  

PMH         
Indication of PMH 2.41 

(1.03 to 5.63) 
0.04* 3.23 

(1.18 to 8.90) 
0.02* 2.40 

(1.14 to 5.05) 
0.02* 0.87 

(0.38 to 2.00) 
0.75 

         
IMD decile 2019         

2 0.87 
(0.28 to 2.74) 

0.82 1.63 
(0.53 to 5.07) 

0.39 0.89 
(0.29 to 2.74) 

0.84 1.26 
(0.43 to 3.66) 

0.67 

3 0.44 
(0.13 to 1.47) 

0.18 1.37 
(0.53 to 3.59) 

0.52 0.80 
(0.29 to 2.21) 

0.67 0.99 
(0.40 to 2.46) 

0.98 

4 0.67 
(0.22 to 2.04) 

0.48 0.45 
(0.04 to 4.78) 

0.51 0.92 
(0.33 to 2.53) 

0.87 1.03 
(0.16 to 6.64) 

0.97 

5 0.83 
(0.15 to 4.53) 

0.83 2.33 
(0.39 to 13.97) 

0.35 0.93 
(0.18 to 4.86) 

0.93 6.30 
(0.10 to 31.58) 

0.05 

6 0.42 
(0.05 to 3.73) 

0.44 2.08 
(0.12 to 36.85) 

0.62 1.94 
(0.42 to 8.95) 

0.39 1.80 
(0.10 to 31.57) 

0.69 

7 0.53 
(0.09 to 2.94) 

0.47 1.00 - 1.06 
(0.25 to 4.56) 

0.94 2.13 
(0.10 to 45.55) 

0.10 

8 0.35 
(0.04 to 3.01) 

0.34 1.00 - 2.63 
(0.73 to 9.50) 

0.14 1.00 - 

9 2.02 
(0.43 to 9.56) 

0.38 - - 2.31 
(0.53 to 10.07) 

0.27 - - 

10 2.93 
(0.17 to 51.21) 

0.46 - - 3.49 
(0.20 to 60.84) 

0.39 - - 

         
Maternal age         

<24 years 1.07 
(0.46 to 2.49) 

0.87 0.68 
(0.21 to 2.20) 

0.52 1.59 
(0.73 to 3.46) 

0.25 0.43 
(0.13 to 1.39) 

0.16 
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ASQ domain  Communication  
 

Personal Social 

 White British 
(N=248) 

 

Pakistani (Asian or Asian British) 
(N=132) 

White British 
(N=248) 

Pakistani (Asian or Asian British) 
(N=134) 

 OR 
(CI) 

P value  OR 
(CI) 

P value  OR 
(CI) 

P 
value  

OR 
(CI) 

P value  

>35 years  0.78 
(0.28 to 2.17) 

0.64 1.12 
(0.44 to 2.87) 

0.81 1.41 
(0.59 to 3.37) 

0.44 1.17 
(0.48 to 2.87) 

0.73 

         
Gestational age         

<37 weeks  3.19 
(0.85 to 12.04) 

0.09 0.66 
(0.05 to 9.23) 

0.76 1.89 
(0.49 to 7.21) 

0.35 0.19 
(0.01 to 2.69) 

0.22 

         
Mode of delivery         

Elective caesarean 
section 

0.89 
(0.29 to 2.71) 

0.83 2.40 
(0.67 to 8.56) 

0.18 0.64 
(0.22 to 1.91) 

0.43 1.17 
(0.34 to 4.09) 

0.80 

Emergency caesarean 
section 

0.68 
(0.16 to 2.84) 

0.59 0.42 
(0.10 to 1.82) 

0.25 2.25 
(0.75 to 6.77) 

0.15 0.46 
(0.13 to 1.63) 

0.23 

Other  0.21 
(0.03 to 1.74) 

0.15 0.71 
(0.19 to 2.65) 

0.62 0.92 
(0.28 to 3.06) 

0.90 0.77 
(0.23 to 2.59) 

0.67 

         
NICU         

NICU admission  1.39 
(0.47 to 4.16) 

0.55 2.81 
(0.82 to 9.66) 

0.10 0.80 
(0.27 to 2.41) 

0.70 2.68 
(0.82 to 8.79) 

0.10 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI = Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 
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Table 48 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the fine motor domain of the ASQ-3 30 months 
stratified by ethnicity 

ASQ domain Fine Motor 

 White British 
(N=248) 

 

Pakistani (Asian or Asian British) 
(N=134) 

 OR 
(CI) 

P value OR 
(CI) 

P value 

PMH     

Indication of PMH 2.51 
(1.27 to 4.97) 

0.01* 1.20 
(0.50 to 2.90) 

0.68 

     
IMD decile 2019     

2 0.45 
(0.16 to 1.59) 

0.14 1.48 
(0.48 to 4.57) 

0.50 

3 0.74 
(0.30 to 1.79) 

0.50 1.33 
(0.51 to 3.45) 

0.56 

4 0.80 
(0.32 to 1.96) 

0.62 2.28 
(0.36 to 14.41) 

0.38 

5 0.44 
(0.08 to 2.27) 

0.32 5.25 
(0.95 to 29.13) 

0.06 

6 0.75 
(0.17 to 3.38) 

0.71 2.22 
(0.12 to 39.82) 

0.59 

7 0.58 
(0.14 to 2.40) 

0.45 3.37 
(0.15 to 75.40) 

0.44 

8 0.62 
(0.15 to 2.55) 

0.50 1.00 - 

9 0.47 
(0.09 to 2.55) 

0.38 - - 

10 1.44 
(0.08 to 24.71) 

0.80 - - 

     
Maternal age     
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ASQ domain Fine Motor 

 White British 
(N=248) 

 

Pakistani (Asian or Asian British) 
(N=134) 

 OR 
(CI) 

P value OR 
(CI) 

P value 

<24 years 1.31 
(0.65 to 2.66) 

0.46 0.74 
(0.23 to 2.38) 

0.61 

>35 years  0.75 
(0.32 to 1.79) 

0.52 1.48 
(0.59 to 3.71) 

0.40 

     
Gestational age     

<37 weeks  0.78 
(0.21 to 2.94) 

0.71 2.39 
(0.16 to 36.36) 

0.53 

     
Mode of delivery     

Elective caesarean section 0.91 
(0.36 to 2.33) 

0.85 3.09 
(0.87 to 10.98) 

0.08 

Emergency caesarean section 0.78 
(0.25 to 2.45) 

0.68 0.42 
(0.11 to 1.66) 

0.22 

Other  0.56 
(0.18 to 1.90) 

0.37 0.47 
(0.12 to 1.91) 

0.29 

     
NICU     

NICU admission  1.97 
(0.75 to 5.16) 

0.17 1.37 
(0.39 to 4.78) 

0.63 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI= Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 

 



 
 

 

Table 47 and Table 48 show that children of women who are White British and have an 

indication of poor PMH, have increased odds of risk to developmental delays in the 

communication (OR=2.41, CI=1.03 to 5.63, p=0.04), personal social (OR=2.40, CI=1.14 

to 5.05, p=0.02), and fine motor (OR=2.51, CI=1.27 to 4.97, p=0.01) domains of the ASQ-

3 30 months compared to children of women who are White British but do not have an 

indication of poor PMH. However, the lower bounds of the confidence intervals 

associated with these estimates are close to 1.00, meaning these identified associations 

may be insignificant in larger sample sizes.  

 

Table 47 and Table 48 also show that children of women who are of Pakistani heritage 

and have an indication of poor PMH, have increased odds of risk to developmental 

delays in the communication (OR=3.23, CI=1.18 to 8.90, p=0.02) domain of the ASQ-3 

30 months, compared to children of women who are of Pakistani heritage but do not have 

an indication of poor PMH. Confidence intervals associated with these estimates are 

wide, suggesting a high level of uncertainty around these estimates.  

 

The p-values associated with the Hosmer-Lemeshow goodness-of-fit statistic suggested 

there is little evidence that the models in Table 47 and Table 48 were not a good fit.  

 

Table 49, Table 50, Table 51, Table 52, and Table 53 stratify the regression models by 

child sex. Estimates are not presented for domains where there is no variation in the 

outcome with respect to the PMH indicator.  

 

  



 
 

Table 49 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the problem solving and communication domains 
of the ASQ-3 27 months stratified by child sex 

ASQ domain Problem solving Communication 

 Female children  
(N=183) 

Male children  
(N=191) 

Female children  
(N=190) 

Male children  
(N=187) 

 OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value 

PMH         
Indication of PMH 1.17 

(0.37 to 3.70) 
0.80 0.97 

(0.38 to 2.44) 
0.95 1.27 

(0.37 to 4.28) 
0.70 0.85 

(0.37 to 1.96) 
0.70 

         
IMD decile 2019         

2 1.92 
(0.59 to 6.23) 

0.28 0.48 
(0.16 to 1.43) 

0.19 0.69 
(0.18 to 2.75) 

0.60 0.74 
(0.30 to 1.85) 

0.52 

3 0.58 
(0.14 to 2.37) 

0.45 0.43 
(0.16 to 1.21) 

0.11 0.29 
(0.06 to 1.41) 

0.12 0.39 
(0.15 to 1.03) 

0.06 

4 1.68 
(0.30 to 9.54) 

0.56 0.89 
(0.25 to 3.10) 

0.85 1.39 
(0.25 to 7.75) 

0.71 0.85 
(0.27 to 2.73) 

0.79 

5 2.18 
(0.19 to 24.97) 

0.53 1.00 - 1.49 
(0.13 to 16.66) 

0.75 1.00 - 

6 1.00 - 0.44 
(0.05 to 4.07) 

0.47 0.72 
(0.07 to 7.53) 

0.78 0.30 
(0.03 to 2.77) 

0.29 

7 1.00 - 1.00 - 1.00 - 1.00 - 
8 1.00 - 0.44 

(0.05 to 4.13) 
0.47 1.00 - 0.90 

(0.15 to 5.40) 
0.90 

9 1.00 - 0.96 
(0.08 to 10.79) 

0.97 1.00 - 1.00 - 

10 - - - - - - - - 
         

Maternal age         

<24 years 0.96 
(0.31 to 2.95) 

0.95 0.43 
(0.13 to 1.39) 

0.16 0.61 
(0.19 to 1.90) 

0.39 0.56 
(0.20 to 1.56) 

0.27 
 

>35 years  1.15 
(0.35 to 3.74) 

0.82 0.59 
(0.23 to 1.56) 

0.29 0.64 
(0.18 to 2.29) 

0.50 1.21 
(0.53 to 2.77) 

0.65 
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ASQ domain Problem solving Communication 

 Female children  
(N=183) 

Male children  
(N=191) 

Female children  
(N=190) 

Male children  
(N=187) 

 OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value 

Gestational age         

<37 weeks  0.71 
(0.10 to 5.12) 

0.73 1.70 
(0.49 to 5.90) 

0.40 0.41 
(0.04 to 4.73) 

0.48 0.69 
(0.19 to 2.55) 

0.59 

         
Mode of delivery         

Elective caesarean 
section 

3.90 
(1.18 to 12.90) 

0.03* 0.86 
(0.31 to 2.37) 

0.77 2.79 
(0.84 to 9.30) 

0.10 0.70 
(0.28 to 1.76) 

0.45 

Emergency caesarean 
section 

1.65 
(0.40 to 6.81) 

0.49 0.86 
(0.28 to 2.65) 

0.79 0.93 
(0.17 to 5.15) 

0.93 0.70 
(0.24 to 2.00) 

0.50 

Other  3.31 
(0.93 to 11.77) 

0.06 0.62 
(0.18 to 2.14) 

0.45 2.80 
(0.81 to 9.70) 

0.10 0.51 
(0.16 to 1.57) 

0.24 

         

NICU         
NICU admission  4.10 

(1.20 to 14.07) 
0.03* 1.08 

(0.34 to 3.47) 
0.89 1.94 

(0.48 to 7.90) 
0.36 1.27 

(0.43 to 3.81) 
0.67 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI=confidence interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 
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Table 50 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the personal social and fine motor domains of the 
ASQ-3 27 months stratified by child sex 

ASQ domain Personal-social Fine motor 

 Female children  
(N=174) 

 

Male children  
(N=193) 

Female children  
(N=185) 

Male children  
(N=185) 

 OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value 

PMH         

Indication of PMH 1.21 
(0.30 to 4.87) 

0.79 1.24 
(0.51 to 2.30) 

0.64 
 

0.37 
(0.14 to 0.94) 

0.04* 0.82 
(0.37 to 1.81) 

0.62 

         
IMD decile 2019         

2 1.25 
(034 to 4.68) 

0.74 0.91 
(0.35 to 2.36) 

0.84 0.67 
(0.19 to 2.33) 

0.53 1.03 
(0.43 to 2.44) 

0.95 

3 0.41 
(0.0.8 to 2.04) 

0.27 0.89 
(0.36 to 2.20) 

0.80 1.39 
(0.52 to 3.73) 

0.51 0.58 
(0.25 to 1.36) 

0.21 

4 1.00 - 1.26 
(0.39 to 4.10) 

0.70 0.87 
(0.16 to 4.54) 

0.86 0.76 
(0.24 to 2.43) 

0.64 

5 1.00 - 1.40 
(0.23 to 8.46) 

0.71 1.00 - 1.00 - 

6 1.15 
(0.11 to 12.31) 

0.90 0.53 
(0.06 to 4.93) 

0.58 0.95 
(0.10 to 9.11) 

0.97 1.00 - 

7 1.00 - 1.00 - 1.00 - 1.00 - 
8 1.00 - 5.91 

(0.94 to 36.94) 
0.06 1.00 - 0.75 

(0.12 to 4.52) 
0.76 

9 1.00 - 1.00 - 1.00 - 0.46 
(0.04 to 5.01) 

0.52 

10 - - - - - - - - 
         

Maternal age         

<24 years 0.48 
(0.12 to 1.90) 

0.30 0.75 
(0.28 to 1.97) 

0.56 0.69 
(0.24 to 1.95) 

0.49 0.56 
(0.22 to 1.43) 

0.23 
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ASQ domain Personal-social Fine motor 

 Female children  
(N=174) 

 

Male children  
(N=193) 

Female children  
(N=185) 

Male children  
(N=185) 

 OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value 

>35 years  0.86 
(0.22 to 3.40) 

0.84 0.78 
(0.33 to 1.87) 

0.58 1.94 
(0.69 to 5.47) 

0.21 0.75 
(0.33 to 1.71) 

0.49 

         

Gestational age         

<37 weeks  0.57 
(0.05 to 6.73) 

0.66 1.47 
(0.45 to 4.72) 

0.53 1.48 
(0.23 to 9.40) 

0.68 1.04 
(0.32 to 3.33) 

0.95 

         

Mode of delivery         
Elective caesarean 

section 
4.01 
(1.09 to 14.71) 

0.04* 1.30 
(0.51 to 3.29) 

0.58 2.07 
(0.68 to 6.36) 

0.20 0.50 
(0.19 to 1.27) 

0.14 

Emergency caesarean 
section 

1.28 
(0.22 to 7.47) 

0.79 1.46 
(0.57 to 3.76) 

0.44 0.86 
(0.20 to 3.64) 

0.84 0.75 
(0.28 to 1.98) 

0.56 

Other  2.09 
(0.46 to 9.45) 

0.34 0.65 
(0.20 to 2.14) 

0.48 2.21 
(0.66 to 7.38) 

0.20 0.52 
(0.18 to 1.53) 

0.24 

         
NICU         

NICU admission  2.30 
(0.54 to 9.74) 

0.26 1.21 
(0.43 to 3.39) 

0.72 0.54 
(0.12 to 2.39) 

0.41 1.31 
(0.47 to 3.67) 

0.61 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI= Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 



 
 

Table 49 and Table 50 show no statistically significant associations between an 

indication of poor PMH and the problem solving (OR=0.97, CI=0.38 to 2.44, p=0.95), 

communication (OR=0.85, CI=0.37 to 1.96, p=0.70), personal social (OR=1.24, CI=0.51 

to 2.30, p=0.64), and fine motor (OR=0.82, CI=0.37 to 1.81, p=0.62) domains of the ASQ-

3 27 months for male children. There were also no statistically significant associations 

between an indication of poor PMH and the problem solving (OR=1.17, CI=0.37 to 3.70, 

p=0.80), communication (OR=1.27, CI=0.37 to 4.28, p=0.70) and personal social 

(OR=1.21, CI=0.30 to 4.87, p=0.64) domains of the ASQ-3 24 months for female children.  

 

Table 50 shows that an indication of poor PMH is associated with reduced odds of risk 

to developmental delays in the fine motor domain of the ASQ-3 27 months for female 

(OR=0.37, CI=0.14 to 0.94, p=0.04) and male children. Although, this association is only 

statistically significant for female children.  

 



 
 

Table 51 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the problem solving and gross motor domains of 
the ASQ-3 30 months stratified by child sex 

ASQ domain Problem solving  Gross motor 

 Female children  
(N=246) 

 

Male children  
(N=275) 

Female children  
(N=246) 

Male children  
(N=272) 

 OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value 

PMH         

Indication of PMH 2.90 
(1.13 to 7.45) 

0.03* 
 

1.70 
(0.86 to 3.37) 

0.12 2.23 
(0.85 to 5.84) 

0.10 1.43 
(0.66 to 3.09) 

0.36 

         
IMD decile 2019         

2 1.03 
(0.36 to 3.02) 

0.95 1.09 
(0.47 to 2.55) 

0.84 0.69 
(0.20 to 2.35) 

0.55 1.32 
(0.49 to 3.62) 

0.58 

3 0.59 
(0.22 to 1.58) 

0.29 1.19 
(0.56 to 2.51) 

0.65 0.71 
(0.26 to 1.92) 

0.50 1.62 
(0.70 to 3.73) 

0.26 

4 0.65 
(0.18 to 2.29) 

0.50 0.52 
(0.16 to 1.68) 

0.28 0.17 
(0.02 to 1.48) 

0.11 0.46 
(0.10 to 2.16) 

0.32 

5 0.22 
(0.03 to 1.91) 

0.17 1.95 
(0.49 to 7.77) 

0.34 0.72 
(0.13 to 3.88) 

0.70 0.64 
(0.07 to 5.54) 

0.69 

6 0.81 
(0.14 to 4.72) 

0.82 0.31 
(0.04 to 2.64) 

0.29 0.40 
(0.04 to 3.86) 

0.43 0.75 
(0.09 to 6.53) 

0.79 

7 0.29 
(0.32 to 2.64) 

0.27 0.29 
(0.04 to 2.45) 

0.26 0.80 
(0.13 to 4.76) 

0.81 2.19 
(0.51 to 9.50) 

0.29 

8 1.00 - 0.21 
(0.03 to 1.75) 

0.15 1.00 - 0.49 
(0.06 to 4.15) 

0.51 

9 0.87 
(0.16 to 4.80) 

0.88 1.48 
(0.12 to 18.11) 

0.76 1.09 
(0.20 to 5.89) 

0.92 1.00 - 

10 1.00 - 1.00 - 1.00 - 1.00 - 
         

Maternal age         

<24 years 0.58 
(0.20 to 1.72) 

0.38 0.86 
(0.41 to 1.81) 

0.69 0.72 
(0.23 to 2.23) 

0.57 1.24 
(0.54 to 2.84) 

0.61 
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ASQ domain Problem solving  Gross motor 

 Female children  
(N=246) 

 

Male children  
(N=275) 

Female children  
(N=246) 

Male children  
(N=272) 

 OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value 

>35 years  1.69 
(0.75 to 3.80) 

0.20 1.30 
(0.61 to 2.77) 

0.50 1.97 
(0.83 to 4.67) 

0.12 1.35 
(0.57 to 3.23) 

0.50 

         

Gestational age         
<37 weeks  2.81 

(0.84 to 9.44) 
0.10 1.43 

(0.35 to 5.89) 
0.62 2.64 

(0.76 to 9.13) 
0.13 1.36 

(0.28 to 6.49) 
0.70 

         

Mode of delivery         
Elective caesarean section 2.12 

(0.84 to 5.38) 
0.11 0.69 

(0.26 to 1.82) 
0.46 0.31 

(0.07 to 1.47) 
0.14 0.68 

(0.21 to 2.23) 
0.53 

Emergency caesarean 
section 

1.19 
(0.29 to 4.93) 

0.81 0.60 
(0.20 to 1.79) 

0.36 1.58 
(0.42 to 5.89) 

0.50 1.87 
(0.67 to 5.23) 

0.23 

Other  0.81 
(0.21 to 3.06) 

0.76 0.61 
(0.22 to 1.70) 

0.34 0.58 
(0.12 to 2.74) 

0.49 0.80 
(0.24 to 2.66) 

0.72 

         

NICU         

NICU admission  0.82 
(0.29 to 2.34) 

0.71 1.45 
(0.58 to 3.58) 

0.43 1.24 
(0.41 to 3.75) 

0.70 1.55 
(0.56 to 4.33) 

0.40 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI= Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 
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Table 52 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the communication and personal social domains 
of the ASQ-3 30 months stratified by child sex 

ASQ domain Communication  Personal social 

 Female children  
(N=246) 

 

Male children 
(N=275)  

Female children  
(N=250) 

Male children  
(N=275) 

 OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value 

PMH         
Indication of PMH 4.69 

(1.56 to 14.14) 
0.01* 1.78 

(0.93 to 3.43) 
0.08 1.68 

(0.83 to 3.39) 
0.15 0.94 

(0.53 to 1.67) 
0.83 

         
IMD decile 2019         

2 1.16 
(0.39 to 3.50) 

0.79 1.29 
(0.57 to 2.90) 

0.54 0.65 
(0.24 to 1.75) 

0.39 1.48 
(0.66 to 3.33) 

0.34 

3 0.87 
(0.33 to 2.29) 

0.77 0.90 
(0.42 to 1.89) 

0.77 0.98 
(0.44 to 2.17) 

0.96 1.56 
(0.76 to 3.20) 

0.23 

4 0.49 
(0.12 to 2.05) 

0.33 0.43 
(0.13 to 1.40) 

0.16 0.71 
(0.23 to 2.20) 

0.55 1.24 
(0.48 to 3.22) 

0.66 

5 0.29 
(0.03 to 2.50) 

0.26 1.56 
(0.39 to 6.21) 

0.53 0.67 
(0.16 to 2.71) 

0.57 1.56 
(0.39 to 6.26) 

0.53 

6 0.87 
(0.15 to 4.94) 

0.88 0.28 
(0.03 to 2.40) 

0.25 0.35 
(0.04 to 3.05) 

0.34 1.21 
(0.28 to 5.19) 

0.79 

7 0.36 
(0.04 to 3.40) 

0.37 0.55 
(0.11 to 2.79) 

0.47 0.66 
(0.13 to 3.44) 

0.62 1.33 
(0.34 to 5.14) 

0.68 

8 1.00 - 0.67 
(0.17 to 2.66) 

0.57 0.92 
(0.09 to 9.83) 

0.95 1.53 
(0.46 to 5.14) 

0.79 

9 1.05 
(0.18 to 6.16) 

0.95 1.16 
(0.10 to 14.19) 

0.91 0.99 
(0.23 to 4.35) 

0.99 4.91 
(0.40 to 59.80) 

0.21 

10  - 1.00 - 1.00 - 1.00 - 
         

Maternal age         

<24 years 1.11 
(0.41 to 3.06) 

0.83 1.22 
(0.60 to 2.45) 

0.58 0.74 
(0.30 to 1.82) 

0.51 0.87 
(0.44 to 1.72) 

0.68 
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ASQ domain Communication  Personal social 

 Female children  
(N=246) 

 

Male children 
(N=275)  

Female children  
(N=250) 

Male children  
(N=275) 

 OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value OR 
(CI) 

P value 

>35 years  2.21 
(0.92 to 4.89) 

0.08 1.47 
(0.71 to 3.05) 

0.30 1.64 
(0.80 to 3.37) 

0.18 1.34 
(0.67 to 2.68) 

0.40 

         
Gestational age         

<37 weeks  1.60 
(0.45 to 5.74) 

0.47 1.92 
(0.49 to 7.56) 

0.35 1.01 
(0.30 to 3.34) 

0.99 4.57 
(1.11 to 18.85) 

0.04* 

         
Mode of delivery         

Elective caesarean 
section 

0.26 
(1.01 to 6.50) 

0.05* 0.95 
(0.39 to 2.28) 

0.90 1.38 
(0.57 to 3.34) 

0.47 0.53 
(0.21 to 1.32) 

0.17 

Emergency 
caesarean section 

0.60 
(0.12 to 3.06) 

0.54 0.70 
(0.25 to 2.00) 

0.51 3.12 
(1.08 to 8.97) 

0.04* 0.66 
(0.25 to 1.76) 

0.41 

Other  0.54 
(0.11 to 2.55) 

0.43 0.63 
(0.23 to 1.68) 

0.35 1.59 
(0.59 to 4.25) 

0.36 1.09 
(0.46 to 2.57) 

0.85 

         
NICU         

NICU admission  1.57 
(0.58 to 4.22) 

0.73 1.97 
(0.82 to 4.69) 

0.13 1.13 
(0.45 to 2.82) 

0.79 1.03 
(0.42 to 2.51) 

0.95 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI= Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 
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Table 53 Logistic regression analysis estimating the odds ratio for the risk of developmental delay in the fine motor of the ASQ-3 30 months stratified 
by child sex 

ASQ domain Fine Motor 

 Female children  
(N=246) 

Male children  
(N=275) 

 OR 
(CI) 

P value OR 
(CI) 

P value 

PMH     

Indication of PMH 2.72 
(1.24 to 6.00) 

0.01* 1.13 
(0.64 to 2.00) 

0.67 

     
IMD decile 2019     

2 0.99 
(0.39 to 2.53) 

0.99 0.87 
(0.39 to 1.94) 

0.73 

3 0.75 
(0.32 to 1.74) 

0.50 1.38 
(0.69 to 2.74) 

0.36 

4 0.74 
(0.24 to 2.31) 

0.61 1.37 
(0.56 to 3.35) 

0.50 

5 0.38 
(0.08 to 1.94) 

0.25 2.78 
(0.71 to 10.85) 

0.14 

6 0.31 
(0.03 to 2.66) 

0.28 0.87 
(0.21 to 3.65) 

0.84 

7 1.16 
(0.26 to 5.24) 

0.84 0.44 
(0.09 to 2.17) 

0.13 

8 1.00 - 0.52 
(0.13 to 2.02) 

0.34 

9 0.30 
(0.03 to 2.56) 

0.27 0.97 
(0.08 to 11.77) 

0.98 

10   1.00 - 
     

Maternal age     

<24 years 0.89 
(0.38 to 2.10) 

0.79 1.46 
(0.77 to 2.78) 

0.24 

>35 years  0.89 0.77 1.43 0.30 
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ASQ domain Fine Motor 

 Female children  
(N=246) 

Male children  
(N=275) 

 OR 
(CI) 

P value OR 
(CI) 

P value 

(0.40 to 1.95) (0.72 to 2.83) 

     
Gestational age     

<37 weeks  1.35 
(0.42 to 4.29) 

0.61 1.04 
(0.27 to 4.11) 

0.95 

     

Mode of delivery     
Elective caesarean section 1.90 

(0.81 to 4.48) 
0.14 0.85 

(0.37 to 1.95) 
0.70 

Emergency caesarean section 1.36 
(0.41 to 4.48) 

0.62 0.50 
(0.19 to 1.31) 

0.16 

Other  0.90 
(0.30 to 2.66) 

0.84 0.66 
(0.27 to 1.62) 

0.37 

     
NICU     

NICU admission  1.26 
(0.51 to 3.08) 

0.62 1.71 
(0.73 to 4.00) 

0.21 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level  
OR = Odds Ratio 
CI= Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 

  



 
 

Tables 51-53 show that an indication of PHM is associated with increased odds of risk to 

developmental delay for female children in the problem solving (OR=2.90, CI=1.13 to 

7.45, p=0.03), communication (OR=4.69, CI=1.56 to 14.14, p=0.01), and fine motor 

(OR=2.72, CI=1.24 to 6.00, p=0.01) domains of the ASQ-3 30 months. This is also the 

case for male children, although, the odds are slightly lower for males than females and 

they are not statistically significant.  

 

The estimates in Tables 49-53 are associated with large confidence intervals, meaning 

there are high levels of uncertainty, and these estimates should be interpreted with 

caution. In addition, the p-value associated with the Hosmer-Lemeshow goodness-of-fit 

statistic for the gross motor domain of the ASQ-3 30 months for male children (p=0.02) 

suggests that the model may not be a good fit for the data. There was limited evidence 

that the other models in Tables 49-53 were not a good fit for the data.  

 

These results suggest that child sex could influence the relationship between an 

identification of poor PMH and risks to developmental delay measured using ASQ-3 27 

and 30 months. 

 

5.3.4.1.4 Objective Three: Differences in ASQ scores in relation to 

timing of PMH 

 
As there were only 12 women who were identified as experiencing postnatal mental 

health, I was unable to run the planned regression analyses. This is because small 

sample sizes can result in biased estimates in logistic regression and there was little 

variation in the outcome (Newsom, 2021).    

 

5.3.4.2 Research Question Two  

Timeliness and accessibility BiB4All data  
 
As discussed previously, primary care and health visiting data are recorded on Systm 

One. Data extracts are provided from Systm One to BiB for consented participants, which 

can then be matched to other datasets. These data extracts are sent infrequently and do 

not follow a schedule. This means there is uncertainty around when the next data extracts 

will be available. This can result in delays to accessing BiB4All data if researchers require 

the most up to date data extracts. 

 

At the time when I applied for BiB4All data, the BiB data team informed me that limited 

ASQ data were available for BiB4All participants from the most recent data extract. It was 

postulated that ASQ may have not been successfully linked for these participants, 
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therefore, I needed to wait for updated data extracts. In addition, the BiB data team 

needed to generate IMD data using the routinely collected data for this analysis. This 

resulted in further delays in accessing these data. These issues resulted in a nine-month 

waiting period for the data.  

 

Once the BiB data team received the updated data extracts, I received my requested 

data within one week. Hence, if researchers require data available in the current data 

extract or data that have already been generated, waiting times are significantly reduced.  

 

With regards to the useability of these data, extensive data cleaning was required, as 

detailed in section 5.3.3.5. I also needed to request additional data, to what was provided 

in the initial data transfer, such as age of the participant when the code was recorded 

and consent date. This was to ensure the routine data related to the period relevant for 

the analysis and to make sense of these data. For example, the PMH data provided by 

the data team related to all pregnancies experienced by the BiB4All mother, including 

those pre-dating their BiB4All consent date. This means that not all these pregnancies 

resulted in a BiB4All child participant. It was important for this analysis that the identified 

PMH issues were experienced by the mother during a pregnancy where the child is also 

included in the cohort. This would allow the exploration of the association between PMH 

issues and child development.  

 

Moreover, many of the values included in the datasets did not have labels. For example,  

mode of delivery in the maternity dataset was provided as series of numbers. I used the 

NHS data dictionary to label the values so that they were meaningful for analysis. Other 

researchers applying to use mode of delivery from the maternity dataset will also need 

to add labels.  

 

Finally, I encountered issues such as multiple Mother Person IDs per Child Person ID 

and lack of linkage between Mother and Child participants, as discussed in section 

5.3.3.3. These issues led to further delays in analysing these data as I worked with the 

data team to resolve these issues. 

 

Completeness of BiB4All data 

There was a small number of participants without a Systm One record (100 child 

participants and 24 mother participants). This is unlikely to have biased the results.   

Data on child sex, ethnicity, mode of delivery, maternal age and IMD were relatively 

complete, where data were missing for <2% of the mother and child dyads. However, it 
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is unclear how accurately these data were recorded and whether they reflect the true 

patient characteristics and experiences.  

Gestational age was missing for 11% of the mother and child dyads. As some gestational 

age categories used in the analysis only had a small number of participants, having these 

data may have had an impact on the overall estimates.  

Data on whether a child was breastfed at six to eight weeks was missing for 53% of the 

participants. Data that were available suggested that 5% of children were breastfed and 

42% were not breastfed at six to eight weeks. In quarter one of 2022/2023, UK 

government estimated the breastfeeding rate in Bradford at six to eight weeks to be 47% 

(Office for Health Improvement and Disparities, 2023). Due to the high amount of missing 

data, it is unclear whether BiB4All data are underestimating the true number of women 

breastfeeding at six to eight weeks. As the analysis planned under objective three was 

not undertaken, this has not impacted the results, however, this could be important for 

future uses of these data.  

A high proportion of the ASQ-3 data were missing. At 12 months, there were less than 

ten children with an ASQ-3 completed within the validation window. This prevented 

analysis of 12-month ASQ-3 scores, which stakeholders considered important. The 

highest number of participants had a record of the 30-month ASQ-3, however, over 50% 

of child participants aged 24 months and over were without a completed ASQ-3. In 

addition, 1,043, 900, and 350 ASQ-3 scores for the 24-, 27-, and 30-month 

questionnaires respectively, were recorded outside of the validation window and 

excluded from the analyses. This resulted in a small sample size for the regression 

analysis, and left some variable categories, such as IMD, without any variation. Hence, 

the odds ratios estimated in section 5.3.4.1.3 should be interpreted with caution.  

Another key concern with the ASQ data was that some questionnaires were completed 

over a number of months, for example one domain of the ASQ-3 was collected and then 

the other domains were collected or recorded a month later. The impact this had on the 

scores is unclear.  

This study estimated that 70.26% of women in the cohort experienced PMH issues, using 

the PMH indicator. However, I was unable to access PMH data recorded in the maternity 

record, and I was unable to trace a woman’s journey across health care services with the 

available data and resources, hence this estimate is not likely to reflect the true 

prevalence of PMH issues. Some women may have been mis-categorised, as PHM data 

was only recorded in their maternity record. Some women may only have discussed their 

mental health, and not have a PMH problem. This has implications for the analyses 
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presented for Objective two. Pybus et al., (2023, Unpublished), explored the reporting of 

poor PMH in maternity, health visiting, and primary care data using data from BiB Better 

Start. They found that 15% of women who reported symptoms of poor PMH were 

identified in their maternity record. Moreover, the true quantity of the missing data is 

unknown as symptoms, diagnoses, and treatments of PMH noted in the free text field are 

not included.  

5.4 Discussion  

 

The first part of this chapter attempts to make sense of the prioritisation workshop outputs 

for supporting linked data research. The second part of this chapter focuses on 

addressing a local research priority, identified in the workshops, using linked routine data 

from the BiB4All study. The aim was to identify opportunities and challenges of using 

these data to inform local decision-making.  

 

Consultation with stakeholders was key to conducting the research in this chapter, where 

stakeholders were involved in designing the research question and advised on what 

could be reasonably asked of the data during the analysis.  

 

5.4.1 Defining the research question  

 

Whilst the eligibility criterion detailed in section 5.2.1 was applied rigorously, it was not 

possible within the timeframe of this research to check what research had already been 

carried out for each of the shortlisted priorities. Nonetheless, the purpose of this exercise 

was to prioritise a research question to understand whether linked routine data could be 

used to address a local research priority. 

 

Out of the twenty-nine research priorities that were identified across the two workshops, 

only three had the potential to be addressed using linked data from the BiB4All cohort. 

This highlights that many of the topics local stakeholders and members of the public 

consider important and urgent for research, could not be explored using linked routine 

data. The potential reasons for this are discussed in section 4.10.  

 

As a result of coproducing this research question, it widened my network of contacts to 

local stakeholders in Bradford. This was beneficial when recruiting for the qualitative 

research study presented in Chapter 6. Those involved in these activities continued some 

of the conversations that we had in the session with others in the field and shared their 

learnings from the session about BiB4All with others.  
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As a consequence of developing the engagement methods set out here and in Chapter 

4, a working group was developed. This was in conjunction with the Local Data 

Accelerator funding (see Chapter 3). This working group brought together academics 

and partners in the BaBi pilot sites to decide how the methods I developed may be used 

locally. I was a key member of this group, where I presented at the first meeting how the 

methods had been used in relation to my PhD and how they could be adapted for wider 

use. This was part of my dissemination efforts as the BaBi research teams are the target 

audience of this research.  

 

5.4.2 Addressing the research question 

 

Routine data from the BiB4All cohort study were used to explore whether there is an 

association between poor maternal mental health during the perinatal period and ASQ 

outcomes for children. 

 

The results presented in section 5.3.4 suggest that an indication of poor PMH using this 

PMH indicator was associated with higher odds of risk to developmental delays for the 

gross motor, communication, and personal-social domains of the ASQ-3 at 24 months, 

the gross motor domain of the ASQ-3 at 27 months, and the problem solving and 

communication domains of the ASQ-3 at 30 months. Similar delays were found by 

Mughal et al., (2019) who found that children born to mothers with persistently high 

anxiety symptom during pregnancy and up to three years postpartum have an increased 

risk of developmental delay with respect to the communication and personal-social 

domains. 

 

This could suggest that if the prevalence identified by the PMH indicator is true, 

interventions focusing on addressing mild to moderate mental ill health during the 

perinatal period could be beneficial for child development, particularly for the gross 

motor, communication, and personal social domain of the ASQ-3 24 months, where the 

odds of risk of developmental delays were significantly higher (OR=4.31, OR=5.04, 

OR=6.84 respectively) for children whose mother was identified as experiencing poor 

PMH than children of women who were not identified as experiencing poor PMH. 

However, I would exercise caution in using these results to inform decision-making as 

there may be small sample bias, especially when looking at the results of ASQ-3 24 

months as n<100. In addition, there was evidence to suggest that the models may be a 

poor fit for the data and the that the PMH did not reflect the true prevalence of PMH. 

Future research could explore these associations with a larger sample size to see if the 
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odds of risk of developmental delay are still high for children of women experiencing poor 

PMH compared with children of women experiencing no PMH and with more reliable 

PMH data. This is important as policymakers rely on good quality evidence to make 

decisions and this could have important policy implications with respect to PMH 

interventions to prevent poor child development (Department of Health and Social Care, 

2022).  

 

A potential reason why some of the estimated models may not be a good fit for the data 

could be that key confounding variables, such as family education, were missing from 

the models, as data were not available in the routine record. Further research could 

explore whether the model fit improves with a larger sample size and the addition of other 

potential confounders. The BiB Better Start Programme collects survey data on some of 

these confounding factors as well as data on local PMH interventions. They also have 

consent from their participants to access their routine data (Dickerson et al., 2016). 

Hence, these data could then be used to re-estimate the models detailed in section 

5.3.3.6 to investigate whether there are changes to the identified associations. This can 

inform whether collecting these data as part of the routine record would be beneficial for 

decision-making. Models could also be re-estimated with the removal of some potential 

confounding variables, such as GA and mode of delivery, as the evidence around 

whether they confound the relationship is uncertain (Voit et al., 2022; Langham, J. et al., 

2023; Dachew et al., 2023; Zavez et al., 2021). 

 

An interesting finding from this analysis were the statistically insignificant associations 

between an indication of poor PMH and fine motor development. However, it is possible 

that a relationship between an indication of poor PMH and the fine motor domain of the 

ASQ-3 at 24, 27, and 30 months may be statistically significant, with better data and a 

larger sample size. This is because the p-values associated with the estimates were less 

than or equal to 0.15. In addition, the lower bound of the confidence interval associated 

with poor PMH and the fine motor domain of the ASQ-30 months was equal to 1.00, 

which suggests there is likely to be an association.  

 

Previous studies have shown varying effects of maternal mental health on children’s 

motor development. Simcock et al., (2016) found that prenatal maternal stress, due to 

exposure to a natural disaster, was correlated with better infant motor development at 

two months but associated with worse infant motor development at six and 16 months. 

DiPietro et al., (2006) found that higher levels of prenatal anxiety, non-specific stress, 

and depressive symptoms were associated with more advanced motor development in 

children. This aligns with the findings for poor PMH and the fine motor development of 

the ASQ-3 27 months, where an identification of poor PMH using the PMH indicator was 
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associated with more optimal development, although, this was not statistically significant. 

In the systematic review by Slomian et al., (2019), they also identified studies with both 

significant and non-significant associations between maternal depressive symptoms and 

infant motor development.  

 

There are a number of reasons why PMH may affect motor coordination. Research has 

suggested that mothers experiencing poor mental health can be less responsive to their 

infants. This can lead to an insecure attachment between the mother and the infant, 

which can result in less encouragement for infants to explore their environment and 

delayed motor development (Papadopoulos et al., 2022; Nasreen et al., 2013). The effect 

of poor maternal mental health on motor development is shown to be moderated by infant 

temperament, where infants with high negative emotionality are more susceptible to the 

effect of maternal depression on motor development (Sacchi et al., 2018). In addition, 

research has suggested that high levels of maternal perceived stress in pregnancy, 

which is often accompanied by elevated stress hormone levels such as cortisol, affects 

infant brain development, which can impact on infant motor development. Cao et al., 

2014 suggests that in utero exposure to high levels of prenatal maternal stress may be 

linked to cerebella dysfunction in humans, which negatively affects motor functioning.  

 

In contrast, DiPietro et al., (2006) suggests that poor maternal mental health may provide 

a protective effect on the child’s motor development, but the specific mechanism by 

which this occurs is unknown. They propose two hypotheses that could explain the 

acceleratory effects of prenatal maternal distress on development. Firstly, the human 

postnatal brain requires sufficient psychological stress to promote optimal synaptic 

structures. Secondly, more emotionally “charged” women may present a more labile 

environment in pregnancy, that includes more frequent changes to the sounds emitted 

from the mother’s cardiovascular and gastrointestinal systems. The foetus then responds 

to these sensory changes caused by maternal stress. It is suggested that these additional 

levels of stimulation, which coincide with hormonal surges from the pregnant woman, 

may provide classical conditioning, which can then stimulate neural development.  

 

Early motor functioning has shown to be related to a number of other important 

developmental outcomes such as linguistic, cognitive and later motor skills, as well as 

later psychopathology such as autism spectrum disorder (Simcock et al., 2014). 

Therefore, understanding the local evidence on the effects of PMH on motor 

development is important for decision-makers in Bradford and ensuring families are 

receiving the right support. 
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When stratifying by the child’s sex, an indication of poor PMH was associated with lower 

odds of risk to developmental delays for the fine motor domain of the ASQ-3 27 months 

for female children. An indication of poor PMH was associated with higher odds of risk to 

developmental delay for the problem solving, communication, and fine motor domains of 

the ASQ-3 30 months for female children. This may suggest that the relationship between 

an indication of poor PMH and ASQ-3 scores is stronger for female children. If this is the 

case, then careful monitoring of child development may be recommended for female 

children of mothers with an indication of poor PMH. However, as there was a high level 

of uncertainty around the estimates, I would recommend caution in using these findings 

to inform policy decisions.  

 

With larger sample sizes, it is also possible that these relationships hold for male 

children. The literature has shown differential effects of child sex on developmental 

outcomes. Mughal et al., (2019) identified that being a male child was associated with 

risk of delays on all domains of the ASQ-3 except problem solving, while Kapci et al., 

(2010) observed no statistically significant effect of child sex on developmental scores. 

 

Sex differences might, in part, be explained by differences in maternal cortisol levels. 

Research has shown that maternal cortisol levels increase during the course of a 

pregnancy in healthy women, but that the level of cortisol varies depending on the sex of 

the foetus (Cao et al., 2014). Cortisol levels are higher in women carrying a female foetus 

from around 30 weeks gestation until near the end of pregnancy, at which point cortisol 

levels are similar regardless of foetal sex. Increases in maternal cortisol can result in 

exponential increases in infant cortisol, meaning that increases in cortisol levels late in 

pregnancy may have a greater impact on cerebellar development in female foetuses 

(Cao et al., 2014; Barrett et al., 2014). Hence, depending on when a woman experiences 

poor PMH, and potentially increased cortisol levels, this could explain why there are 

differences in development between male and female infants. However, some studies 

have reported that males are more vulnerable than females (Kinney et al., 2008).  

 

Research has also shown that many women who report higher psychological stress 

during pregnancy continue to experience higher levels or stress after childbirth, with 

differential approaches to responsiveness by gender of infant (Walder et al., 2014). 

These differential approaches impact on the child’s development. Further research is 

needed to understand what the impacts are for women and infants of poor maternal 

mental health and whether there are significant sex differences.  

When stratifying by ethnicity, I found that an indication of poor PMH was associated with 

an increased odds of risk to developmental delays for four domains (problem solving, 

communication, personal-social, and fine motor) of the ASQ-3 for White British mothers. 



 287 

I also found that an indication of poor PMH was associated with an increased odds of 

risk to developmental delay for two domains (communication and gross motor) of the 

ASQ-3 for Pakistani mothers. Thus, the associations between an indication of poor PMH 

on ASQ scores differed between ethnic groups, but an indication of poor PMH using the 

PMH indicator was shown to be an important predictor of child development. This 

suggests that interventions supporting women with mild to moderate PMH could be 

beneficial for child development. Small sample sizes could explain why no significant 

associations were found in the domains of the ASQ-3 27 months when stratifying by 

ethnicity. The confidence intervals associated with the estimates in these stratified 

models were large, suggesting a high level of uncertainty. Policymakers should be less 

confident in using these findings to support decision-making.  

 

This research identified a high prevalence of poor PMH, with 70% of women having 

indication of mild to moderate PMH in their electronic health record using the PMH 

indicator. Therefore, if the associations identified in this research between an 

identification of PMH and child development are true, then interventions focusing on poor 

PMH should be prioritised. However, it is important to explore these associations with 

more complete and reliable data. It is possible that the PMH indicator may not be 

appropriate for identifying whether a woman experienced PMH, as the prevalence 

identified using this indicator (70%) is much higher than what is estimated by the NHS 

(20%) (NHS, 2022). This reflects the complexities of using routine data, that are collected 

with the purpose of informing clinical care, for a research purpose. Hence, I would be 

cautious in using these findings to inform decision-making. Further research is planned 

to explore how local services in Bradford are using PMH codes to record information and 

whether PMH issues can be captured in a more meaningful way for clinical practice and 

research. This planned research will explore alternative ways to capture PMH using 

routine data and whether this provides a more accurate representation of prevalence. 

This understanding will allow for better use of routine data to identify local needs, greater 

confidence in routine data research findings and using these to support decision making. 

It may also improve the chances of high quality, joined up clinical care for mother and 

baby. Therefore, the BiB4All cohort has provided an opportunity to explore routine data 

and inform how these data can be improved, so that it better meets the needs of the local 

community.  

 

This research found that a lower percentage of women were identified as experiencing 

poor PMH for White British ethnicity than minoritised ethnic groups. This research also 

found that the percentage of women identified as experiencing PMH was highest among 

women from any other ethnic group, however, due to the availability of ASQ, I was unable 

to explore the associations between PMH and child development for this population.  
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As discussed, a woman’s ethnicity and SES impacts on the identification of poor PMH, 

meaning that routine data is unlikely to give a true estimate of the prevalence of PMH for 

women from these groups and the analysis in Table 40 should be interpreted with caution 

(Prady et al., 2015). Moreover, existing research has shown that age has an effect on 

whether women have a recording of their poor mental health. For example, Williams et 

al., (2016) found case-finding and detection was reduced for younger women. Hence, 

the results presented in section 5.3.4.1.2 may not be accurate in representing the 

prevalence of poor PMH in the BiB4All cohort.  

 

As the number of women who were identified as experiencing only postnatal PMH was 

small (n=12), the results of this analysis likely represent the children of women with 

ongoing mental health problems or who were identified as experiencing poor mental 

health in the prenatal period. Therefore, policy interventions could focus on women with 

persisting or poor prenatal mental health as this analysis implied an association between 

women identified as experiencing poor PMH during these times and increased odds of 

risk to developmental delays. However, due to the limitations of routine data, these 

findings could also reflect when a woman discussed her mental health and may not 

accurately represent a woman’s true experiences. Future research could explore the 

impact of postnatal mental health issues on ASQ scores with better quality and more 

reliable data, as this could have important policy implications.  

 

In many of the regression analyses, there were small sample sizes for IMD deciles four 

to ten, meaning they were omitted from the models, or there was no variation within that 

category. This could suggest that the BiB4All cohort is not suitable for exploring 

relationships within those populations. As BiB4All was shown to be representative of 

eligible pregnant population in Bradford, then this may not be an issue if using these data 

to inform decision-making in Bradford. However, if the goal is to use these data to inform 

decision-making on a wider scale, then it may be useful to use linked routine data from 

a less deprived area.   

 

I expected the ASQ-3 24 to 30-month data to be more complete than the ASQ-3 12-

month data as health visitors routinely collect ASQ data during their 24 to 30 months 

check (Department of Health, 2022). However, I explored the 12-month data as this was 

important to local stakeholders and found there was not enough data to perform 

statistical modelling. Therefore, it was not feasible to use the linked routine data currently 

available from the BiB4All cohort to explore the associations between poor PMH ASQ-3 

scores at 12 months. Future research should focus on understanding why there were 

high amounts of missing ASQ-3 data for the BiB4All participants. This is important given 
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that this is a priority locally. I hypothesise that the Covid-19 pandemic, which prevented 

many face-to-face appointments throughout 2020 to 2021, could explain some of these 

missing data, as opportunities to collect these data were reduced. The Covid-19 

pandemic may also explain why some scores were recorded outside of the validation 

window, as appointments may have been delayed. In addition, it is likely that some 

children who were born in Bradford do not live in Bradford, meaning their ASQ data are 

not able to be linked to the BiB4All cohort. This could be explored further when data from 

the BaBi meta-cohort are available, as this may allow researchers to trace participants 

who live in different areas.  

 

Overall, a key limitation of the BiB4All study for addressing research priorities, at the time 

this research was completed, was the small sample size. The small sample size resulted 

in high levels of uncertainty around the findings. This makes it less likely that decision-

makers will use this evidence in their decision-making. To strengthen the findings, a 

larger sample size is needed to allow for more variation in the outcome. The high amount 

of missing ASQ-3 data was the main concern, and it is likely that these data are not 

missing at random. Understanding why data are missing should be a key research 

priority if these data are to inform local decision-making. Once issues surrounding 

missing data are addressed, these models could be re-estimated.  

 

Another key limitation was the reliability of the PMH indicator. It is unclear whether the 

indicator can be used to estimate the prevalence of PMH, and additional research is 

needed to understand how researchers and local services can work together to develop 

a system that captures PMH in a meaningful way.  

 

As the focus of this research is on the usefulness of routine data for research, I do not 

theorise why I identified these relationships between an identification of mild to moderate 

PMH and ASQ scores. This research identifies potential links between an identification 

of mild to moderate PMH and child development, where further research could explore 

this in more detail and with more robust data, in order to inform policy decisions.  

 

Clear meta-data, including how the dataset was captured, processed, and linked, the 

uncertainties around the data, and how the data are defined, is important for being able 

to use a dataset for research (Christen and Schnell, 2023). When applying for BiB4All 

data, there was no clear meta-data for maternity data. This meant I had to make 

assumptions about these data and work closely with the BiB data team. In addition, the 

available NHS data dictionary provides basic descriptions of these data but does not 

explain how they are used in practice. Thus, I would recommend that clear meta-data 

are provided for all routine data, to support researchers to make decisions about which 
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data to request. Although, to create such meta-data, it will likely take significant resource 

due to the complexity of these data and the differences in how the clinical codes are used 

between professionals and institutions. A strength of the BaBi network is that local 

stakeholders are involved in the development of the cohort. This means that researchers 

can learn about how data are recorded, which in this case is midwifery data, and then 

influence those who enter data to improve quality, if this is an issue. 

 

Currently, researchers are unsure whether routine data accurately reflect the patients’ 

characteristics and experiences (Deeny and Steventon, 2015). Exploring the 

uncertainties around how routine data are collected in clinical practice could be the 

subject of future research, as this would better enable researchers to use these data. 

Specifically, understanding how PMH issues are coded by local services in Bradford is 

an important area for future research, given the importance of PMH to local decision-

makers and communities.  In this research, I addressed uncertainties around how data 

are used by regularly consulting clinicians, where possible. This is not always feasible 

as NHS staff are under increasing amounts of pressure and do not have time to engage 

with research. As a result, clinical input in research projects cannot always be relied 

upon.  

 

Delays in accessing and using routine data for analysis can have impacts on how useful 

the research outputs are policy and practice. It took nine months from applying to use 

BiB4All data to receiving these data. Therefore, it is possible that this research question 

is no longer considered a priority locally, which then impacts the usefulness these 

findings for decision-making. This suggests that work needs to be done to allow data to 

be used in real time, for more pressing and impactful application to policy. However, as 

my data request was an external request, this experience may not be replicated for 

researchers working internally on behalf of policy. 

 

5.4.3 Strengths and limitations  

 

The consultation activities outlined in section 5.2.2 provided the flexibility to 

accommodate busy health professionals. The tasks during the session were chosen over 

other consensus-based approaches as they provided structured format, allowing one 

question to be chosen and for stakeholders to discuss each question in relation to a 

criterion. Reflecting on the consultation exercise, inviting additional public contributors 

may have been beneficial as there was only one public contributor compared with eight 

contributors from clinical and commissioning backgrounds. 
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By using routine data from the BiB4All study, I identified some potential challenges for 

using these data for research and worked alongside the BiB data team to resolve these 

challenges. For example, I identified that mother participants were not linked to their child 

in the dataset, and I worked with the data team create a process of linking them together. 

This will benefit researchers who plan to use data on both the mother and the child. The 

data team also generated IMD data for this research project, which can be made 

available for other researchers to use. This may save time for the data team in processing 

new data requests and reduce the wait time for researchers to receive their data. 

However, there are still some challenges that need to be overcome if these data are to 

be used to inform decision-making.  

 

To make best use of BiB4All data within the scope of this project, I made some pragmatic 

decisions. I have been transparent about the decisions I have made, allowing this to be 

replicated by other researchers. For example, I chose to focus on first BiB4All 

pregnancies as this allowed the datasets to be easily linked. Future research could 

explore including all BiB4All pregnancies to see if this impacted the identified 

associations.  

To derive variables for this research I combined information within and across datasets. 

This was necessary as information on a condition such as mental health is recorded in 

multiple health records, and by just using one dataset, you would only get a partial picture 

of the issue. Despite the benefits of using the composite measure of PMH, there are also 

a number of issues.  

The code list used generate the PMH indicator is extensive but may not be exhaustive 

as it is challenging to draw the line between severe and mild to moderate mental health. 

It is also inclusive of many generic mental health codes, which may result in some women 

being misclassified. In addition, women experiencing severe PMH are more likely to have 

an indication of poor PMH compared to women with mild symptoms (Willan et al., 2022). 

This means the analysis may reflect women with more severe PMH or it could include 

women with very mild symptoms as it is unclear how clinicians use PMH codes locally. 

When consulting with clinical experts in this project, it was important to them that we were 

confident that these women were experiencing mild to moderate PMH, so that decision-

makers could be confident in supporting an intervention for these women. Additional 

research is needed to see if these relationships are maintained with more robust 

measures of PMH.   

The PMH indicator also only indicates women who have been identified by the health 

service as having poor PMH. Research has shown that people do not often disclose their 

poor mental health to a health professional for reasons such as stigma around mental ill 
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health or lack of access to services (Khan, 2015; Insan et al., 2022). In addition, the 

provision of health care services was modified during the Covid-19 pandemic and the 

effects of this on health data collection are unknown. It is likely that some women 

experiencing PMH problems were not identified due to the modification in services. 

Moreover, I was unable to access PMH in the maternity record. Consequently, the 

estimated prevalence of mild to moderate PMH in the cohort is not likely to reflect the 

true number of women experiencing poor PMH. This creates challenges as the exposure 

variable is not accurately captured. As a result, some poor child outcomes might not be 

associated with poor PMH, when this is the case, or these data may have shown 

associations when this is not the case. This has implications on how useful these data 

are to decision-makers. Despite these limitations, the PMH indicator was the only 

accessible way of using routine linked data to identify women experiencing poor PMH at 

the time this research was completed.  

Within the scope of this research, it was not possible to determine the true quantity of 

missing data. For example, if people have received care outside of Bradford, this 

information will be missing from the BiB4All dataset. Thus, for variables such as PMH, a 

woman may have been misclassified as not experiencing PMH, as this was not detected 

in the BiB4All dataset, when they may have been diagnosed or treated outside of 

Bradford. Therefore, these data are likely not missing at random. This issue could be 

resolved by the BaBi meta-cohort, if women are able to be traced through services across 

a larger geographical area.  

 

Due to data availability, I was unable to stratify the models by minority ethnic groups or 

by PMH timing. As research has shown that ethnicity can have profound effects on 

mental health, future research could explore the associations between poor PMH and 

ASQ scores in minority ethnic populations (Prady et al., 2021). Understanding the 

differences by ethnic group is important for targeting policy interventions. Lack of data 

on ethnic minority populations could also be a limitation of the BiB4All cohort for research 

into these populations. This could suggest that the estimates derived in this analysis are 

biased towards the ethnic majority.  

 

To derive the ‘breastfed’ variable used for the descriptive statistics, I used all codes that 

could be relevant based on their description. However, as I was unable to consult a health 

visitor when conducting this research, it was unclear how these codes were used. For 

example, is the code ‘breast fed at 6 weeks’ used routinely or do clinical staff use the 

generic ‘breastfed’ code. I also assumed that the code ‘breastfed’ meant that the child 

was breastfed at the time the code was recorded. Alternatively, health professionals may 

use this code to record if breastfeeding was discussed. This further illustrates the 
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importance of clear meta-data. Understanding the use of these codes in clinical practice 

can help determine the codes requested and how these are used to derive the variables. 

This would increase confidence in the use of these variables in statistical analysis.  

Another limitation of this analysis relates to the measure of child development (ASQ-3). 

As the ASQ-3 is completed by parents, rather than an assessment by health 

professionals, there is potential reporting bias. For example, depressed mothers may not 

recognise their child’s abilities, which could influence the association explored in this 

research (Ibanez, et al., 2015; Briggs-Gowan et al., 1996). In addition, completion of the 

questionnaire can range from the parent completing the questionnaire without 

assistance, to the parent completing the questionnaire whilst being guided by a nursery 

nurse or health practitioner, as well as the parent completing the questionnaire whilst the 

health professional asks the parent to demonstrate these skills with the child (Kendall et 

al., 2014). The variation in the way the questionnaire is completed might have 

implications for the ASQ scores and it is not possible to tell how the questionnaire was 

completed using routine data. This measure was articulated by local stakeholders as 

important evidence and was, therefore, used for this analysis.  

This research is focused on a sample of the population of Bradford, meaning the findings 

may not be transferrable to other areas of the country. Research question one has the 

potential to be replicated in other local areas part of the BaBi Network, once data are 

available. However, as BaBi sites have different electronic patient record systems, 

further research is needed to explore if the data issues identified in this thesis are 

apparent in those systems.  

The limitations discussed in the section, have implications for the usefulness of this 

evidence and data for decision-makers.  

 

5.4.4 Recommendations for researchers  

 
Based on the findings from this research, I have four key recommendations for 

researchers accessing and using linked routine data.  

 

Firstly, if researchers require access to timely data, I recommend utilising data from the 

existing data extracts, rather than waiting for the most up to date extracts. This is because 

data extract timelines are uncertain, and this could introduce significant delays to the 

research project. 

 

As this is the first project that has utilised these routine data from the BiB4All cohort, 

extensive data cleaning was required. Therefore, I recommend that researchers using 
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these data should plan sufficient time to clean these data. As more researchers use these 

data, the less data cleaning will be required as learning can be shared between 

researchers and the BiB data team.   

 

Finally, I would recommend that researchers work alongside health and care 

professionals when analysing these data. This can facilitate a greater understanding 

about how clinical codes are used in practice, allowing researchers to make an informed 

decision about how they can be best used for research. As a result, this could increase 

confidence in what the findings mean for policy and practice. However, health and care 

professionals are likely to be time-constrained, which makes it challenging for 

researchers to involve them in research. A recommendation would be to include a 

clinician with relevant expertise as part of the project team. This would ensure that 

clinician input is considered throughout and encourages non-tokenistic involvement.  

 

5.5 Chapter Summary  

 

This chapter aimed to understand whether a local research priority could be addressed 

using linked routine data and to identify the opportunities and challenges associated with 

this. This is important for understanding whether these data can inform decision-making 

as part of the BaBi LHI model.  

 

To do this, I utilised the workshop outputs from Chapter 4 and further consulted local 

stakeholders to define the research question addressed in this chapter. I found that many 

of the local research priorities were not suitable for research with linked routine data.  

 

I then used routine data from the BiB4All cohort to investigate the chosen research 

priority. I found high volumes of missing data for key variables, which resulted in small 

sample sizes for the regression analyses. This meant there was a high degree of 

uncertainty around the estimates and caution should be exercised in using these results 

to inform decision-making. Hence, if routine data are to be used as a local health 

intelligence tool for child and maternal health, we need to understand why these data are 

missing and how we can support these data to be collected and linked. This should be a 

priority for further research. There was also uncertainty around the accuracy of the PMH 

indicator for identifying women experiencing poor PMH. Despite this, there was some 

evidence to suggest links between an identification of poor mild to moderate maternal 

PMH and their child’s ASQ-3 scores, which could be used to inform future research.  
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Data linked as part of the other BaBi cohorts originate from different data systems and 

may involve different challenges. Further research could explore whether these 

challenges occur when using routine data from other BaBi cohorts.   

 

The research detailed in this chapter does not aim to deter researchers from using 

routine data, rather, it aims to highlight potential challenges so that researchers can plan 

and account for these in their work, as well as work towards improving these data for 

future use. The next chapter explores decision-makers perspectives towards research 

produced using linked routine data, where the research conducted in this chapter is used 

as a vignette.  
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Chapter 6: How local early years decision-makers can be 

engaged and supported to make use of linked data 

research: A qualitative study 

 

6.1   Introduction  

The mapping review presented in Chapter 2 identified a small number of documents that 

described strategies for promoting the use of linked data by decision-makers. The focus 

of these strategies was on engaging stakeholders throughout the research process and 

the dissemination of research finding. However, it was unclear whether these strategies 

successfully increased the utilisation of linked data research by decision-makers. In 

addition, the mapping review identified a gap in the knowledge related to the barriers and 

facilitators for decision-makers to make use of linked data research. There is a wealth of 

research exploring the barriers and facilitators affecting the use of research by decision-

makers, however, there has been little focus on the use of linked data research (Oliver 

et al., 2014). Linked data research can face additional challenges to other scientific 

research such as data quality issues (as described in chapters 2 and 5), which could 

influence how useful these data are to decision-makers. 

This chapter presents the methods and results of a qualitative study which aimed to 

explore how local decision-makers can be engaged in linked data research and 

supported to use the research outputs to inform decisions around child and maternal 

health. This research describes the experiences of early years decision-makers in four 

local areas (Bradford, Leeds, Wakefield, and Doncaster) harnessing the power of linked 

routine data as part of the BaBi Network. This corresponds to the evidence and decision-

making stages of the BaBi LHI Model (see Figure 20). The research evidence produced 

in Chapter 5, as part of the earlier stages of the LHI model, informs the case study 

presented to participants in this qualitative research.  
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Figure 20 BaBi Local Health Intelligence Model* 

 

*Figure adapted from (Bryant and Bridges, 2021, Unpublished) 

Cairney and Kwiatkowski (2017) argue that for effective engagement between 

researchers and policymakers, actors need to understand how evidence is processed by 

policymakers and the environment in which they operate. As such recommendations 

from this research can be used to support BaBi teams to engage in activities that promote 

the use of linked data research by local decision-makers.  

The literature surrounding how research evidence is used by decision-makers is 

contentious and widely studied. I have summarised this literature in section 1.5. When 

conducting this research, I acknowledged that decision-makers likely use multiple 

sources of evidence when making decisions and that linked data research has the 

potential to be one of these sources of information.  

I use the term ‘linked data research’ throughout this chapter to refer to the findings from 

analysis of linked routine data.   

6.2  Research aim 

 

Identification and 
prioritisation

Identify and prioritise 
locally relevant questions 

suited for linked data 
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Data analysis

Answering questions using 
linked routine data from 

multiple datasets. 
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Policy or practice change

Changes to service 
delivery/implementation of 
interventions/commissionin

g as a result of the 
evidence. 

Data analysis of the change

Evaluation of the 
policy/practice change 

implemented as a result of 
the linked data evidence.
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The aim of this research was to understand how we can engage with and support local 

decision-makers working in perinatal and early life health to make use of linked data 

research as a health intelligence tool for child and maternal health.  

 

6.3  Research objectives  

 

The research objectives were to better understand the perspectives of perinatal and early 

years decision-makers towards:  

 

1) Using the findings from linked routine data as evidence to inform the provision of 

services and/or development of policy around child and maternal health.  

2) How they can be engaged in linked data research in order to make best use of it.  

3) The engagement method developed as part of the wider project to identify and 

prioritise linked data research questions to be addressed with BaBi data.  

4) The barriers and facilitators to using linked routine data as evidence in decision-

making related to child and maternal health.  

 

6.4  Methods 

 

This section reports on the research process for this study, which took place between 

January 2022 and July 2023. It covers the study design, the critical realist epistemology 

and ontological foundations of this research, the sampling and recruitment strategy, data 

collection techniques and the method of data analysis. It also presents my reflections on 

conducting this research. This section is largely based on a protocol published on 

Figshare on the 18th July 2022 (Henderson, et al., 2022a).  

 

Feedback was sought from the BiB4All central management team on the design of this 

planned research as they were potential participants and users of this research. I 

presented my plans at the monthly BiB4All central team meeting, which I regularly 

attended.  

 

6.4.1 Study design  

 

To address the research objectives, perinatal and early years decision-makers from 

Bradford, and the three initial BaBi pilot sites: Leeds, Doncaster, and Wakefield, were 

invited to participate in an online semi-structured interview. The focus was on these local 

areas as their BaBi studies were furthest along in their development when planning this 

research and they had applied the engagement method discussed in Chapter 4. 
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Semi-structured qualitative interviews were appropriate for this research as they allowed 

for a detailed inquiry on the use of linked data for early years decision-making. They 

facilitated pre-specified topics to be explored whilst permitting the exploration of ideas 

that arose spontaneously. In addition, Oliver, et al., (2014) identified semi-structured 

interviews as the most common method of data collection for investigating the use of 

evidence in policymaking in the research-policy gap literature. Hence, semi-structured 

interviews provided both a structured and flexible approach to understanding the 

participants perspectives.  

 

Focus groups were considered for this research, as often decision-making is a collective 

experience and participants could benefit from recalling shared decision-making 

experiences (Local Government Association, 2023). It would also allow us to observe the 

dynamics of how decisions are made. However, focus groups provide less opportunity 

for detailed accounts of why individuals hold particular views (Lewis and McNaughton 

Nicholls, 2014), in this case towards linked data, which was important for addressing the 

research objectives. Participants may also feel less comfortable sharing their opinions in 

front of other senior decision-makers. Further to this, it would have been challenging to 

arrange a time suitable for a group of time-constrained health professionals or 

commissioners to take part, making recruitment more difficult.  

 

An alternative study design could have been ethnographic research, observing decision-

making in context. Observing how actual decisions are made rather than relying on 

accounts of decision-makers, could arguably create a more realistic picture of the 

decision-making context. However, it is unlikely that local decision-makers would engage 

in an ethnographic study due to the sensitive nature of their role. In addition, the findings 

from Chapter 2 suggested that linked data are not being utilised, and ethnographic 

research would likely reiterate this, rather than generating understanding around why this 

is the case. This makes ethnographic research inappropriate for the task. Whereas semi-

structured interviews allow for probing questions to be asked about why these data may 

not be informing decision-making.  

 

6.4.2 Epistemological and ontological position 

 

Ontology, or beliefs about the nature of reality, and epistemology, the beliefs about 

knowledge and how its acquired, are important to consider when conducting qualitative 

research (Al-Saadi, 2014). A critical realist perspective is adopted throughout this project 

and more details of this approach can be found section 3.6 (Bhaskar, 1975).  
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Existing theories about how to support decision-makers to use research prompted this 

exploration into how to support the use of linked data research. From a critical realist 

perspective, existing theories may not accurately reflect reality and some theories may 

be more correct that others (Fletcher, 2017). According to Bhaskar (1979), we must 

“avoid any commitment to the content of specific theories and recognise the conditional 

nature of all its results” (pg.6). Thus, I treated existing theories about how to support 

decision-makers to use research as just initial theories. This allowed the exploration 

detailed in this chapter to either support, elaborate, or deny these theories to help build 

a new and more accurate explanation of how researchers can support decision-makers 

to use linked data research. In the discussion section of this chapter, I will outline the 

direct findings and also use researcher-led inference to explore how these results fit 

within the theories of knowledge transfer discussed in Chapter 1. 

 

In this research, I acknowledge that perspectives towards linked data research likely 

differ between decision-makers across the local areas and between decision-makers and 

researchers. By accepting this, it allows us to understand why linked data may not be 

utilised in decision-making, despite the anticipated benefits for early years decision-

making. Importance is placed on participants’ own interpretations of linked data research 

and subsequent decision-making, where these interpretations are located within a 

particular context. This research reflects on how a person’s background may have 

influenced their views. 

 

6.4.3 Research timeline  

 

January to February 2022: Application for ethical approval was successful.  

 

January to April 2022: I applied for HRA approval as this research involves participants 

who work for NHS organisations. The HRA responded that approval was not needed, 

and the application was withdrawn. 

 

April to June 2022: I spoke with key partners within the BaBi Network to coordinate my 

recruitment strategy.  

 

July to October 2022: Participant recruitment and online interviews took place. 

 

July 2022 to February 2023: Transcription and analysis of collected data. 
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July 2023: Participants had the opportunity to provide comments on a draft of the final 

report. 

 

July 2023: Final report circulated. 

 

6.4.4 Ethical approval  

 

Ethical approval for this study was granted by the Department of Health Sciences 

Research Governance Committee at the University of York on 4th February 2022 

(reference number HSRGC/2022/488/A). HRA Approval was sought but was not 

required for this research. The conduct of this research was monitored by my supervisory 

team at our monthly meetings, where it continued to be an item on the agenda. Details 

of the ethical considerations, in addition to those discussed in this chapter, can be found 

in Appendix D.  

 

6.4.5 Sampling and recruitment 

 

This research aimed to recruit individuals with the following characteristics:  

 

(a) Individuals who have experience in making decisions that impact the provision of 

maternity, perinatal, or early years services, or who make decisions about the 

use of data from the BaBi cohort studies. Example roles include Director of 

Midwifery, Health Visitor Service Lead, maternity, children and young people’s 

service commissioners, local authority service directors, Public Health 

consultants and Principal Investigator of a BaBi steering group.   

 

(b) Individuals who work in one of the four local areas: Bradford, Doncaster, Leeds, 

or Wakefield, where data linkage studies have been established in collaboration 

with BiB.  

 

(c) Individuals who can communicate in English, allowing them to understand the 

study information and provide informed consent and take part in the interview. 

 

I sought to recruit between three and five individuals from each local area, representing 

decision-makers from a range of relevant backgrounds. This included those in broad 

decision-making roles relevant to early years as well as those with specialist remits, as 

each have the potential to make use of the BaBi data. For example, GPs make decisions 

that impact their local practice, which have implications for their patients. Decision-
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makers within the local authority make commissioning decisions that impact on the 

service provision within their local area. In addition, experience of linked data research 

was not essential. 

 

My aim was not to cover the whole range of phenomena, but to represent patterns in the 

data that were relevant to the study aim. Hence, I intended to recruit at least one 

representative from midwifery, health visiting, primary care, and commissioning 

backgrounds across the recruitment areas. Applying this pragmatic approach helped to 

achieve diversity across the relevant characteristics, without the need to recruit every 

type of decision-maker from each local area. This allowed me to explore the perspectives 

of decision-makers based outside of Bradford with those based in Bradford. This is 

significant as BiB data are established, well-known, and trusted by its local community 

whereas other local areas developing their studies from the start have not developed this 

reputation. This approach also maximised the transferability of the research findings as, 

from a critical realist perspective, the findings are grounded in a specific time and context. 

This is because it covers a range of decision-makers’ experiences.  

 

To identify and recruit potential participants for this research, I utilised multiple 

approaches. Figure 21 summarises the process. 



 
 

Figure 21 Summary of the Sampling and Recruitment Process 



 
 

In the first instance, a convenience sampling method was employed. As part of my PhD 

work, I built collaborative relationships with members of the BaBi steering groups, in 

Bradford, Doncaster, Leeds, and Wakefield through attending their monthly meetings 

and supporting them to conduct prioritisation workshops (see Chapter 4). Members of 

these steering groups were identified as potential participants of this research, as they 

include senior early years’ decision-makers from both clinical and commissioning 

backgrounds. Individuals involved in leading these steering groups were also identified 

as potential participants and as they make decisions regarding the use of the data from 

the BaBi projects.  

 

In May 2022, I approached the BaBi steering group leads at the BaBi management group 

meeting to ask for their help with recruitment. They were already aware of my research, 

so I took this as an opportunity to remind them of the research aims and reassure them 

that appropriate ethical permissions had been obtained. In July and August 2022, I 

presented my research at each of the BaBi steering groups, giving members the 

opportunity to ask any questions. An email invitation and Participant Information Sheet 

were circulated alongside the regular correspondence following these meetings. The 

email invitation contained my contact details, so that those who wished to take part could 

contact me for more information. The Participant Information Sheet and email invitation 

are provided in Appendix D.  

 

Many attendees of the involvement workshops described in Chapter 4, who left their 

contact details to be involved further in this research, were identified as potential 

participants. In addition, whilst working on the research questions outlined in Chapter 5, 

colleagues at BiB introduced me to several clinicians and commissioners specialising in 

PMH, who were interested in supporting this work. Through this, I was able to identify 

further potential participants. These potential participants were also sent an email 

invitation for this research.  

 

A snowball sampling approach was also used where already recruited participants were 

asked at the end of their interview if they had any personal contacts who might be 

interested in being part of this research. Members of the BaBi steering were also invited 

to share this invitation beyond the group to their personal contacts. This was necessary 

to ensure a range of decision-makers had the opportunity to participate and that the 

sample was not limited to only those involved in the BaBi Network. Thus, recruited 

participants could share my email invitation for this research with their personal contacts, 

if they would like to.  
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Finally, in August 2022 I presented my recruitment progress to the BaBi management 

group, which brings together key partners in each of the local BaBi sites. I asked if they 

had any personal contacts from decision-maker backgrounds that were currently under-

represented in the sample and if they could share my email invitation with them. 

Therefore, a more purposive approach was used.   

 

Those who expressed an interest in taking part were provided with a Participant 

Information Sheet for their records, a supplementary information sheet detailing the 

context behind the study and offered the opportunity to ask any questions. Participants 

were not required to read the supplementary information sheet prior to the interview as 

they were reminded of this information during the interview. The supplementary 

information sheet is provided in Appendix D.  

 

Once the participant had confirmed they would still like to take part, informed consent 

was obtained. Participants were sent a link to an online consent (e-consent) form to fill 

out using the survey platform, Qualtrics. Qualtrics was appropriate as it allowed data to 

be stored securely on my University of York password protected account, thus complying 

with GDPR guidelines and the Data Protection Act (2018). Qualtrics also has the facility 

to add compulsory ‘yes’ or ‘no’ options to the consent questions, a box for their name and 

date, and a digital signature. The HRA and Medicines and Healthcare products 

Regulatory Agency (MHRA) joint statement on Seeking Consent by Electronic Methods 

was followed in the design of this consent process (Health Research Authority and 

Medicines and Healthcare Products Regulation Agency, 2018). Participants were also 

able to ask questions at any point during the process via email. The participant consent 

form can be found in Appendix D.  

 

Participants were then contacted to arrange an interview time. Calendar invites were sent 

to participants for their interview time, which also contained the link and password to the 

online meeting and a guide on how to use the online platform. Participants were also 

advised that they could complete the interview by telephone if there were any issues with 

the online platform. 

 

6.4.5.1 Information power  

 

In quantitative research, it is common to conduct power calculations which help 

researchers determine the smallest sample size needed for an experimental study to 

detect a statistically significant effect (Kemal, 2020). Power calculations are not 

appropriate for determining sample sizes for qualitative research; thus, an alternative 
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approach is necessary. The concept of ‘information power’ proposed by Malterud et al., 

(2015) was used to determine when sufficient information had been gathered to address 

the aims of this study. This guided when to stop the sampling and recruitment process. 

 

Information power suggests that the more relevant information the sample holds, the 

lower the number of participants that are required. Malterud et al., (2015) present a model 

that incorporates several elements relevant to determining sufficient information power. 

These elements include (a) aim of the study, (b) sample specificity, (c) use of established 

theory, (d) quality of the discussion (e), analysis strategy. Their method implies that the 

final sample size should be continuously evaluated during the research process.  

 

As I sought to recruit senior decision-makers within the NHS and local authority, there 

are only a small number of individuals who occupy these roles. This limited the number 

of potential participants for this research.  

 

The concept of data saturation, which is defined as the point at which no new themes or 

codes are yielded from the data, is popular for justifying sample size in qualitative 

research (Braun and Clarke, 2021). The term was initially devised by Glaser and Strauss 

(1999) as part of the grounded theory approach to qualitative research, whereby each 

new observation was compared with previous analysis to identify similarities and 

differences. However, researchers using other analytical approaches have used data 

saturation without including an explanation of how this is understood outside of the 

grounded theory context, and why it is relevant. Multiple reviews indicate that there is a 

low level of transparency demonstrated by qualitative researchers regarding how data 

saturation had been assessed, and the concept is often poorly specified (Carlsen and 

Glenton, 2011; Mason, 2010; Malterud et al., 2015). It is also argued that there will always 

be new insights as long as new data are collected, hence it is challenging to determine 

the point at which to stop sampling using a data saturation approach (Low, 2019). Thus, 

Malterud et al., (2015) offered the information power concept as a way of ensuring 

decisions regarding design, sampling, and analysis are robust and defensible. Braun and 

Clarke (2021) are in support of this approach for sample size justification in qualitative 

data analysis.  

 

A limitation of information power is that it still requires some prior knowledge or expertise 

about the approximate number of participants needed in advance (Malterud et al., 2015). 

In addition, the items for determining information power are not always independent and 

they interact, which can complicate how we assess each item.  
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To determine whether the sample size was adequate for this research, I assessed the 

information power of the sample after the first round of recruitment. The seven interviews 

that had been conducted up to this point had high relevance to the research question 

and initial analytical ideas had emerged, however, I had not yet achieved the diversity in 

decision-makers’ perspectives that I aimed for. This led to a more purposive sampling 

approach, where I contacted key partners at BiB and within the BaBi Network to identify 

individuals who occupied decision-maker roles missing from the current sample.   

 

I conducted a further eight interviews before reassessing the information power of the 

data. At this stage, I was satisfied that I had captured a range of decision-maker 

perspectives from each local area. The sample included individuals that occupied senior 

decision-maker roles in early years services, meaning their experience was highly 

specific to the study objectives. There was variation in the types of decisions made by 

participants and the area of early life health which these decisions affected. This included 

areas such as maternal and infant mental health, parent-infant relationships, early years 

development, maternity services, and others, which were relevant to the study 

objectives.  

 

6.4.6 Data collection  

 

Interviews took place online or via telephone between July-October 2022. During the 

Covid-19 pandemic, there was widespread adoption of online platforms for business and 

personal communication. In light of this, the videoconferencing platform, Zoom 

(https://zoom.us), was used to host the interviews. The University of York have a 

contractual agreement with Zoom for secure and compliant data processing and storage, 

which covers live meetings and the storage of recordings and chat transcriptions on their 

cloud platform (University of York, 2023). Zoom is also viewed as a practical tool for 

qualitative data collection due to its ease of use, cost effectiveness, and secure data 

management features (Pocock, et al., 2021).  

 

Multiple research studies support online methods for conducting interviews. Abrams et 

al., (2015) found that technology offers similar data richness in online audio-visual format 

to face to face. Archibald et al., (2019) interviewed nurses about their experiences of 

using Zoom and most described their interview experience as highly satisfactory and 

rated Zoom above alternative interviewing mediums, including face-to-face, telephone, 

and other videoconferencing platforms.  

 

https://zoom.us/
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However, videoconferencing is not without its challenges. Evidence suggests that 

working for an extended period of time online can require more concentration, resulting 

in online fatigue (NCCPE, 2020 and Pocock, et al., 2021). Therefore, the interview time 

was limited to 60 minutes to minimise participant and researcher burden. There is the 

potential for distractions in online research as the researcher has less control and 

awareness of the participant’s environment. Hence participants were asked to give the 

interview their full attention, where possible. Participants could take part with their 

camera on or off, depending on how they felt most comfortable. There was also a risk 

that participants may be overheard if they were taking part in the interview at their 

workplace. To mitigate this, participants were encouraged to find a quiet and private 

space to take part in the interview. The topics covered in the interview were not 

considered to be sensitive and, if overheard, should not negatively impact on the 

participants. There was the possibility of technical issues such as internet connection 

issues or inability to use the platform, therefore, a ‘How to use Zoom’ guide was provided 

to participants in advance of the interview. Those who were unable to connect were 

asked if they would like to take part over the phone.  

 

Finally, there are concerns that online methods can lead to selection bias, where 

participants who lack confidence in using online platforms, do not have access to 

sufficient technology, or an environment that allows for ethical research, are alienated. 

This was not a concern in this research project as potential participants of this research 

have access to the internet and equipment as part of their professional roles.  

 

As the use of online methods for qualitative research are still developing, there has been 

little in the way of evaluation. As part of the study design, participants had the opportunity 

to provide feedback on the online meeting experience after the session. This assisted 

with the remaining interviews in this study and learning for future studies.  

 

Interviews lasted between 20 and 60 minutes and with the permission of the participant, 

was recorded using Zoom. This enabled the discussion to be transcribed. A Dictaphone 

was also used to record the session, as a backup in the event the Zoom recording failed.  

 

At the start of the interview, I introduced myself and my links to the project. I explained 

the nature and purpose of the interview and how the research would be disseminated. 

Participants were reminded they could ask questions at any time throughout the 

interview. If the e-consent form was not completed prior to the interview or if there were 

any concerns with the consent form, verbal consent was also recorded at the start of the 

interview. The verbal consent form is provided in Appendix D. 
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During the interview, a topic guide was followed to ensure the key issues were explored 

with the participants. Topic guides facilitate consistency in the data collection whilst 

allowing the flexibility to pursue salient details with each participant (Richie, et al., 2014). 

The topic guide was informed by the gaps in the knowledge identified in the mapping 

review, the needs of the project, and consultation with partners within the BaBi Network. 

Topics addressed in the interviews aligned with the research objectives and a detailed 

topic guide can be found in the Appendix D. Interview topic guides and the Zoom platform 

were piloted with a senior decision-maker within the BaBi Network, where the pilot 

interview is also included in the dataset. The aim of the pilot interview was to ensure the 

generated data are relevant to the study objectives, to practise facilitator skills, and to 

check that the technology worked as it should.  

 

As part of the interview, participants were presented with an example of a research 

question that was prioritised with local stakeholders and was addressed using linked 

routine data. This example question is the one outlined in Chapter 5:  

 

If women experience mild to moderate mental ill health during the perinatal period, is this 

associated with their child’s ASQ outcomes at ages 12 and 24 months. 

 

They were asked if and how they could utilise this research in their decision-making and 

probes were used to understand why. Using an example case study can add richness to 

data collection by moving from general discussion, into a greater level of specificity on 

how they could use a specific piece of evidence (Richie, et al., 2014). As this involved 

asking participants to think hypothetically about what they would do with this research 

rather than observing actual decision-making, this had implications on the data collected. 

For example, the relationship between how a person believes they would act in a 

situation and the reality of how they would act in that situation is indeterminate (Hughes, 

1998). This will be considered in when interpreting the interview data.  

 

As the researcher inevitably has an influence over the data collected, I kept a reflexive 

diary following each of the interviews detailing my overall impression of the interview, 

thoughts on how I may have influenced data collected and my assumptions throughout 

the interview. This was analysed alongside the transcripts of the interview. 

 

6.4.7 Data analysis  

 

Thematic analysis is a method of capturing relevant patterns of meaning in a set of 

qualitative data, using a rigorous but flexible approach. It utilises codes and coding to 
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develop themes and allows commonalities amongst multiple participants to be 

established (Braun and Clarke, 2022). What counts as a theme requires some judgement 

on behalf of the researcher, to determine what the important elements of the research 

question are.  

 

There are a number of approaches to thematic analysis, and I have chosen the six-stage 

framework proposed by Braun and Clarke (2006), summarised in Figure 22. This was 

adopted as this study is exploratory and this approach enables a researcher to define 

each stage of the analysis in a flexible way.  

 

Figure 22 Six-stage framework approach to thematic analysis* 

 

*Figure adapted from Braun and Clarke (2006). 

 

Thematic analysis fits within the critical realist paradigm (Bhaskar, 1975) as it can reflect 

reality and begin to unpick the surface of that reality as it is perceived by different 

individuals. This also means that the analysis of these data only makes sense when the 

particular conditions in which the data were generated are described (Braun and Clarke, 

2006).  
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Themes were identified at the semantic level, where data were organised to show 

patterns that exist within the explicit meanings of these data, with an attempt to theorise 

the significance of the patterns and the implications (Braun and Clarke, 2006). This is 

appropriate as the purpose of this research is to produce practical recommendations for 

engaging decision-makers in BaBi research.  

 

A recent editorial by Braun and Clarke (2023) provides a commentary on good practice 

and common problems in thematic analysis. They discuss how thematic analysis can be 

thought of as a family of methods, which can be applied flexibly. They also draw on their 

recent work on reflexive thematic approach (Braun and Clarke 2022), where researcher 

subjectivity is embraced, rejecting the notion that coding can ever be accurate. The 

editorial discussed how themes are generated and curated rather than identified or 

found. Thus, I considered Braun and Clarke’s most recent critique of how thematic 

analysis has been applied, to try and avoid some of these common problems (Braun and 

Clarke, 2023). For example, I acknowledge that the findings of this research did not occur 

in a theoretical vacuum and my assumptions about the nature of reality and what 

constitutes as meaningful knowledge, have influenced the findings of this research. I 

recorded the assumptions I made when analysing these data in my reflexive diary. I have 

provided a detailed reflexive account of my assumptions and how I feel I have influenced 

the data collected and analysis of these data in section 6.4.9.  

 

The rest of this section documents the process and my experiences of applying each 

stage of the six-stage framework.  

 

6.4.7.1 Stage one: familiarisation  

 

Qualitative data analysis begins with the researcher immersing themselves in the data 

to become familiar with the dataset and noticing information that might be relevant to the 

research question. This is known as familiarisation (Braun and Clarke, 2013).  

 

To do this, I began by transcribing all interview recordings intelligent verbatim, which was 

facilitated by Otter.ai. Otter.ai uses artificial intelligence to transcribe audio recordings 

and stores them securely on cloud services. It also links each transcribed section to the 

corresponding audio recording, for ease and assessment of accuracy. Utterances were 

not transcribed as this research is interested in the meaning of what was said and not 

necessarily how it was said. Each transcript was checked for accuracy by listening to 

each recording alongside the text. This was the first component of familiarisation as it 
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allowed me to become acquainted with the information whilst noting down my initial 

thoughts.  

 

Interviews were transcribed as they were completed. I felt it was important as, being an 

inexperienced researcher, I wanted to prioritise reflexivity and ensure integrity of the data 

by learning from each interview. Transcription of the interviews as they were completed 

also allowed me to note down the contact details for any potential participants that were 

suggested by the participants during the interviews, which was part of the recruitment 

strategy.  

 

Once interview data had been transcribed, I read over these data collectively, as part of 

the familiarisation process, and noted down my thoughts and initial ideas for codes. I also 

read back over my reflexive diaries that described my overall impression of the 

interviews. As this process is observational, my initial ideas likely reflect the things most 

salient to me and are influenced by my positionality.  

 

Transcripts were then pseudonymised and uploaded to a qualitative data management 

software (NVivo 12.1) to facilitate the remaining stages of the analysis.  

 

6.4.7.2 Stage two: initial coding  

 

Braun and Clarke (2013) describe coding as a process that identifies aspects of the data 

that relate to the research question. A code provides a label for the data, using a word or 

brief phrase, to capture the essence of why those data might be useful to the research 

question. 

 

There are two types of coding which Braun and Clarke (2013) call ‘selective coding’ and 

‘complete coding’. Selective coding involves identifying instances of the phenomena of 

interest and selecting those out. Whereas complete coding aims to identify anything and 

everything of relevance to the research question within the entire dataset. This means 

that the researcher will code everything in the data that is relevant to the research 

question and then become more selective later in the analytical process.  

 

Following the familiarisation stage, I used the complete coding approach, where I began 

with the first data item and worked systematically through the dataset coding small 

chunks of data (ranging from one line to a few sentences) relevant to the research 

objectives. I coded widely and comprehensively, and each data item was worked through 

fully before moving onto the next. Coding short excerpts of the text ensures codes are 
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meaningful, whilst retaining some of the context. This is not captured in strict line-by-line 

coding, which involves coding only one line of text at a time (Braun and Clarke, 2013).  

 

As there is limited evidence on the perceptions of early years decision-makers towards 

linked data from a consented cohort, complete coding was appropriate as it enabled the 

themes to be data-driven. Coding inductively can protect against losing potentially 

important information when transitioning from codes to themes. As the interviews 

covered a range of topics, large quantities of codes were initially generated, but became 

more manageable as I progressed through the data. 

 

Braun and Clarke (2013, pg.211) describe coding as an “organic and evolving process” 

meaning that as the researcher begins to understand the data, existing codes may be 

modified. As I am a novice researcher, I decided to review the codes after the first four 

interviews to see if any codes overlapped and that the codes were accurately describing 

the data items. Initial codes were reviewed, edited, and combined to make them more 

succinct.  

 

6.4.7.3 Stage three: searching for themes 

 

Using NVivo, I reviewed the excerpts associated with each code to check the code 

accurately represented the meaning of the data. At this stage, some excerpts were 

reassigned to new or existing codes that more accurately reflected the meaning.  

 

I found the guidance on developing themes to be rather ambiguous, as there is no clearly 

defined method of generating themes. Therefore, to develop candidate themes from the 

coded data, I organised the codes into meaningful groups and related these groups to 

the research objectives. I looked across the groups for broader themes and discussed 

these with my supervisors. Sally Bridges, read the anonymised participant transcripts 

and developed candidate themes, which we then discussed and resolved any 

disagreements. I also referred to my reflexive diary as part of this process.  

 

6.4.7.4 Stages four and five: reviewing and defining themes  

 

I have integrated stages four and five as reviewing and defining the themes were part of 

the same process. This phase checks to see if the candidate themes fit well with the 

coded data, allowing you to tell a story that is faithful to the dataset. Braun and Clarke 

(2006) advise that themes move beyond the questions asked during the interview and 

represent some level of patterned response or meaning within the dataset. 
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As part of this process, I attempted to write up an initial set of candidate themes and 

realised they did not fully describe the meaning of the data. For example, I initially 

included the theme ‘relationships’ but after attempting to write this up, it didn’t quite fit 

with what the participants meant. When they were talking about relationships, 

participants described bringing together researchers and decision-makers to discuss the 

research. This allowed them to engage with the research conveniently and effectively, 

rather than having to read through many research papers. I revised these themes by 

going back to the coded data as well as re-reading all the data items. After the themes 

had been revised, I had a set of candidate themes that were distinctive from each other, 

worked together, related to the research question, and accurately represented the 

content of the interviews.  

 

An initial theme map was developed to explore the relationships between the different 

themes, visible in Figure 23. The process of producing a theme map assisted in reviewing 

and defining the themes. 



 
 

Figure 23 Thematic Map 

 



 
 

6.4.8 Stage six: producing the final report  

 

Writing up the analysis provided a further opportunity to review and define the themes. 

As I was writing up each theme, I was able to check to see if it accurately reflected what 

was discussed by participants.  

 

As part of the consent process and at the start of each interview, I asked participants if 

they would like to be kept informed about the outputs of the research. If they expressed 

an interest, their details were collected and securely stored. They were invited to give 

feedback on the report before the analysis was finalised. This process is known as 

member checking, where the aim is to determine whether the results are credible and 

dependable from the point of view of the participants (Braun and Clarke, 2013). As a 

result of this process, no changes were made to the final analysis.  

 

Where possible, I ensured that individual participants were not identifiable in the outputs 

associated with this research including reports and presentations. There are some 

instances where identification of a participant is possible (e.g., where only one person 

fulfils that professional role), this risk was considered in the application for ethical 

approval and made clear to the participant before they took part. Further precautions 

were taken to reduce the risk of identifying individuals such as including no quotations 

directly attributable to a participant, and generic job roles being used in the description. 

 

6.4.9 Reflexivity  

 

Critical realists argue that a researcher’s knowledge, theories about the world and values 

can influence what is observed about the world (Fletcher, 2017). Thus, despite the 

rigorous coding process, the generation of themes is a highly subjective process and 

relies on the researcher’s perception of the most striking aspects of the data. Researcher 

reflexivity is crucial in understanding how the themes were developed. This section 

describes my pre-existing ideas and beliefs surrounding this research topic that 

influenced the data collected and subsequent data analysis.  

 

I began this research process with the perception that linked data research is a valuable 

tool for local decision-making. My views towards linked data stem from my background 

in quantitative research and the knowledge gained from completing the other studies that 

are part of this thesis. Whilst this knowledge was helpful in designing the study, as the 

researcher collecting the data, I was conscious of these views going into the fieldwork.  

 



 317 

I conducted the interviews in close succession, after reading the Goldacre Report and 

attending a conference around linked data. This meant I was able to follow up on 

important issues and draw comparisons between discussions from the interviews and 

the wider field of data linkage. Hence, the data collected depended on the order in which 

the interviews took place. 

 

I approached this qualitative research with an idea of how linked data research might be 

utilised locally, based on the theories of knowledge transfer, which I discuss in section 

1.6. I also had some knowledge of the barriers and facilitators for using other types of 

research evidence, which is presented in section 1.5.1. However, I was keen to 

understand the views of these specific decision-makers and not to influence the 

discussion based on my prior knowledge, as this was key to addressing the research 

objectives. I believe my knowledge around linked data and familiarity of the issues 

surrounding its use, helped me to follow up on the salient points during the interviews. 

 

Moreover, I assumed that decision-makers not being transparent about the use of linked 

data was an issue. I believe that without this transparency, it is difficult to determine 

whether there has been a return on the investment in linked data research, and it is 

difficult for people to learn from others about how to use it. By maintaining an awareness 

and being conscious of how my perception of evidence may be influencing the data 

collection, this helped ensure the data are robust.  

 

It is possible that my pre-existing ideas about linked data research influenced how willing 

the participant was to share their true views on the subject. Some participants may have 

been reticent in sharing a view that might disagree with mine, particularly if the barriers 

to using linked data relate to problems with researchers. To mitigate this, I emphasised 

that I wanted to understand their views towards using linked data and not to worry about 

sharing an opinion that may differ from mine.  

 

A researcher can be considered an ‘insider’ if they share a characteristic, role, or 

experience with the participants of a study (Dwyer, 2009). As I have worked closely with 

the BaBi Network to design and deliver prioritisation workshops, I would consider myself 

an ‘insider’, which offered both opportunities and challenges. It benefited my research in 

terms of recruitment and increased participants willingness to contribute. This also 

allowed me to further develop a rapport with participants I had previously worked with, 

giving me the confidence ask to follow-up questions and respond spontaneously to the 

discussion. However, in some of the interviews, participants drew on shared ‘insider’ 

knowledge, specifically in relation to key individuals within the BaBi Network and 
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acronyms. Hence, I followed up appropriately to clarify terms, names of individuals and 

also where I felt they had assumed my knowledge. 

 

Furthermore, during the interviews I assumed knowledge of the engagement workshops 

from those who I had worked with on the process, and drew on shared experiences to 

understand their perspectives of what worked well and what did not. I remained critically 

aware of this ‘insider knowledge’ and challenged my own assumptions whilst collecting, 

analysing, and presenting the results. I was committed to understanding the participants’ 

views towards the method I developed and made it clear that they could not offend me 

with the feedback. Although, I accept that even with these assurances, participants may 

not have felt able to be fully critical and open in their responses to this section of the 

interview. 

 

As this was the first time I had conducted interviews for my own research, the quality of 

the dialogue and the depth of the enquiry improved over the course of the interviews. 

Prior to conducting the interviews, I undertook qualitative research training held by 

NatCen (May-June 2021), Social Research Association (February 2021,) and the 

University of York (September 2020- January 2021) to develop my interviewing skills. 

The research conducted as part of my PhD research equipped me with knowledge 

around the use of evidence in decision-making and the research-policy gap as well as 

the unique challenges of linked data research, providing a good theoretical background 

for this research. This training and my previous networking as part of the wider PhD 

project allowed me to approach the interviews at ease and develop a rapport with the 

participants. This meant that in the majority of the interviews, there was clear 

communication between me and the participant.  

 

During some of the early interviews, participants used the words, “I don’t know if this is 

what you want to hear” or “is this right”, suggesting that I influenced the responses they 

gave. In response to this, I was clear that I wanted to understand their perspectives and 

that there was no right or wrong answer to the questions. In future interviews, I was 

explicit about this when asking the questions, to help understand when a participant was 

not sure about the definition of linked data, or whether they were worried about 

disagreeing with my views. This issue did not tend to occur for participants who knew me 

before the interview.   

 

In my initial pilot interview, I felt I could have used additional probes to elicit more detailed 

experiences. However, as someone who was new to qualitative research, I was 

conscious about remaining neutral and not imposing my own views on the participant. 
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The more interviews I conducted, the more confident I became in exploring interesting 

points in greater depth and drawing on comments made in previous interviews.  

 

I also found that I tended towards prompts for how decision-makers could be engaged in 

the research, such as through prioritisation methods or involved in the data analysis, 

which could have influenced what the participant discussed. However, I felt that the 

prompts I used were mostly in response to previous discussions and that the impact of 

this is limited.   

 

When reading over the transcripts, I noticed instances where I asked the participants 

quite lengthy questions. In these cases, participants may have only addressed parts of 

the question. I will take this learning into my future research projects to ensure that the 

questions I ask participants are clear and concise, thus ensuring they can talk about all 

relevant aspects of the topic.   

 

6.5 Results  

6.5.1 The participants  

 

Fifteen early years decision-makers, working in clinical (n=8), commissioning (n=5) or 

BaBi Network (n=2) roles, across Bradford (n=4), Leeds(n=4), Doncaster(n=4) and 

Wakefield (n=3), took part in this research. They were from a range of sectors including 

local government, primary care, midwifery, obstetrics and gynaecology, health visiting, 

education, and local perinatal and early life health services. Participants included senior 

decision-makers in midwifery, public health leads for children and young people, Primary 

Care Board members, ICB representatives, perinatal service leads and senior members 

of local BaBi teams. Seven participants were involved in the organisation of or attended 

a prioritisation workshop, and eight participants were not involved in any of the 

prioritisation workshops. Fourteen interviews were held online, and one interview was 

held over the phone due to connectivity issues.  

 

I contacted a number of commissioners in Bradford to take part in my research and three 

agreed to take part. However, upon following up on these contacts, I was unable to get 

a response to schedule the interviews. This is most likely due to time pressures and 

prioritisation given the political climate at the time. 

 

To protect anonymity, all participants were assigned a participant ID (such as I01, I02, 

I03). I have provided details of the types of decisions that participants make, as context 

to the data analysis.  
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Clinical decision-makers who took part in this research provide care as well as decide 

how care is delivered. The types of decisions made amongst clinical decision-makers 

included:  

 

▪ Types of training that are delivered to clinicians such as health visitors and midwives. 

▪ Advising on the commissioning of perinatal services and how they are delivered. 

▪ How to evaluate the services that are being delivered and responses to those 

evaluations. 

▪ How to best support staff as well as families. 

▪ How to best provide care within the limitations of what is approved by the NHS Trust.  

 

Commissioners described making decisions around what services to provide, how 

services are structured and delivered, and which services to cut. They covered decisions 

related to the Best Start strategy, maternal and infant mental health services, 

breastfeeding support, 0-19 health visiting services, oral health, trauma and resilience, 

and the provision of parental education services (particularly for vulnerable families). 

They described making decisions collectively as part of a team and on behalf of other 

organisations. Senior commissioners often managed theme leads who look after child 

and maternal health as well as heads of services within the council.  

 

Those who made decisions regarding local BaBi studies described their roles in setting 

up a local team, applying for grants and funding, organising steering groups which bring 

together local early years’ decision-makers, engaging communities, hosting prioritisation 

workshops, and training community midwives.  

 

Many decision makers were also responsible for writing reports e.g., a report on patterns 

and trends in health that informed the Clinical Commissioning Group’s maternity strategy 

or policy guidelines and standards that inform clinical practice. Some participants made 

decisions on a small scale, such as decisions impacting their department or practice, and 

others made decisions on a larger scale that impacted the provision of services in a local 

area.  

 

6.5.2 Themes 

 

The aim of this research was to explore how local early years decision-makers could be 

engaged and supported to make use of linked data research. This section discusses the 

substantive themes that resulted from the thematic analysis. Four themes were 
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identified: 1) value of linked data for decision-making; 2) organisational resources; 3) 

mechanisms for effective engagement and 4) responsibility for research. The theme 

around responsibility for research underpinned many of the views identified as part of the 

other three themes. Themes related to feedback on the engagement workshop (objective 

three) are presented in Chapter 4.  

 

6.5.2.1 Theme 1: Value of linked data for decision-making 

 

This theme describes the value attributed by participants to linked data research and its 

use for decision-making. This includes participants’ views towards how linked data can 

be used, its potential limitations for decision-making, and how the value of these data 

can be improved for future research. This theme demonstrates that decision-makers 

perceive value in linked data research but that there are still challenges to overcome 

when using these data to inform decision-making.   

 

Participants perceive value in a network like BaBi that links routine data for research. 

They feel that linked routine data provides a “more rounded opinion of what's happening 

with that family and what support they may need” (I06). This can help “tailor things to 

their needs, or at least understand who they are, and have a conversation about how 

they might want services to look different” (I07). Decision-makers discussed how these 

data could provide “better insights” into the wider determinants of health by accessing 

data over a long time-period. One example related to breastfeeding and how “we think 

that encouraging breastfeeding is going to make a difference to a child's oral health… 

However, the way that data is currently captured, … you could understand outcomes 

related to breastfeeding, but you couldn't then connect that to any wider determinants of 

health, so…  future propensity to have good oral health. And I think that potentially some 

of this [BaBi data] will allow us to have better insights into that” (I10).  

 

This perceived value suggests that linked data have the potential to inform local decision-

making as it can be used to improve the way local services are delivered. Decision-

makers described how the data could provide specific insights into “earlier support and 

earlier help” for families as “the biggest issue that we have is, we sort of get involved with 

these patients too late… by the time the kids get to school, and they can't read” (I09).  

 

Linking data across services was also described as a way of “encouraging partnership 

work” between local services, as “when you're expecting partners [data] and not just your 

own data to inform you … I think it helps everyone see that whatever it is you're 

commissioning has got a benefit for lots of different reasons” (I15). This can help 
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decision-makers “to work more seamlessly across what had previously been silos” (I12) 

and it supports “buy-in for joint commissioning type opportunities” (I15) to address early 

life health issues.  

 

An example of the partnership work related to “a joint commission between prevention in 

early health and public health” (I15). The commissioning teams can “see from the data, 

what is the issue right now” and use it to “spot where you're going to change it and whose 

priorities or strategies, that's going to be” (I15). This suggests there is value in not just 

the data itself, but in how it can generate this buy-in and influence to improve the health 

of local families.  

 

Moreover, participants expressed how “it's a bit of a hindrance at the minute that we don't 

have that type of data” (I07) and how “it's always been on our mind, how data should 

always be linked up” (014). As they have “data potentially sitting in silos in different 

organisations”, this makes it challenging to “understand someone's journey and to 

understand what works from a prevention perspective” (I07) in the absence of linked 

data. This suggests they perceive value in linked data as it allows them to access the 

benefits described.  

 

Participants also suggested designing a system that allows linked data to “be embedded 

in our commissioning decisions… so it almost becomes routine, that you would consult 

this data before you make a decision” (I10). This allows the perceived value of routine 

data to be realised.  

 

When participants were given a specific example of research being conducted with linked 

data and asked whether this could inform policy or practice, it was clear that participants 

felt this research could be valuable for decision-making. As noted by participants, they 

considered this research as “fundamental” and “vitally important” in ensuring their local 

mental health service “exists” as it “stops us having to argue that we need this money to 

offer this service to prevent problems arising in the future, because it would prove that 

there are already problems right now” (014). It can also help commissioners “to think 

about how would we want to target [specific funding] and what sort of interventions would 

we want to deliver” to ensure that money is spent “in the right way to create better long-

term outcomes and reduce health inequalities” (I10). Decision-makers from all BaBi sites 

and professional backgrounds described how useful the findings could be to them.  

 

Furthermore, decision-makers suggested that BaBi research could be used as “a starting 

point” or “a flag” (I07) to prompt further research or discussions. BaBi research was 

described as “observational in nature and not interventional in nature” where decision-
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makers can explore “the sorts of interventions which go on typically from day to day” to 

identify patterns and trends, “and then return back and devise intervention studies… to 

see whether the observed interventions actually do have benefits, or otherwise in 

properly designed interventional trials” (I08). It was suggested that “although one notices 

interventions in an observational study, they're not randomised, and therefore, they can 

only be used for hypothesis generation, in terms of what interventions are going to be 

beneficial” (I08). Thus, “the data itself isn't the solution” (I07) and further research such 

as randomised studies are needed in response to these data.  

 

Despite participants describing the value of linked data for decision-making, it was 

recognised that “there's lots of issues in the system in terms of how data links in together, 

that would be very handy to iron out” (I14). What information is captured, how accurately 

routine data are recorded, and the consistency of recording information across services 

and datasets were issues highlighted by participants regarding linked data. These issues 

were discussed by participants from all local areas and professional backgrounds, and 

were perceived to limit the value of the data for research. Participants spoke about the 

data from a personal perspective, where many of them had been involved in data 

collection or oversee a team which collects the data that are linked as part of BaBi. This 

reflects their own frustrations with the poor-quality health record systems. 

 

Linked routine data were described as “limited” as a result of poor templates used to 

code these data in electronic health systems and incorrect recording of the data by 

professionals.  

 

“Whilst you … could get some really good data from the coded stuff, because the 

codes are not particularly well done, you might … only be able to get that a 

question was asked, rather than anything more …. there's some things that I know 

aren't coded, so then how will you actually be able to then follow what happens 

next?” (I11).  

 

Several participants used the example of ethnicity to illustrate the challenges of linking 

data across systems.   

 

“Just comparing our ethnicity data with maternity's ethnicity data, we're collecting 

it using different, kinds of, codes. So, we end up, it's very difficult to do a 

comparison when you're comparing apples and pears” (I11).  

 

Thus, it was suggested that “it only really makes sense as linked data if everyone's using 

the same language” (I14).  
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These issues with using linked routine data for decision-making could be the result of 

decision-makers not being “involved in designing the templates that people are coding 

in the first place” (I11). Participants recommended “getting the people in charge of data 

from each system in a room” (I14) to agree on a consistent way of recording the data. 

 

It was also suggested that educating clinical professionals at “undergraduate level, pre 

reg level” (I03) on the importance of inputting the data correctly and the value these data 

will have, could improve future routine data collection. This could include developing an 

understanding of how the electronic patient record “means more than what it does on the 

day you're looking after your patient” and the importance of getting “your patients’ data 

correct” (I03). An example of how routine data could inform decisions about emergency 

departments was used to illustrate the importance of accurate data collection “say [name] 

was in A&E [Accident and Emergency], on this day, [their] blood pressure was this and 

actually, we know all this stuff about [them], this helps us think about, is the ED 

[Emergency Department] in the right place?” (I03).  

 

Finally, participants expressed concerns regarding the consent process for BaBi and “if 

someone doesn't consent, then you're completely taking them out of the study” (I01). 

This creates challenges if “you get like a group of women who… might not speak English 

very well, … they might not understand what research is… so, you might get a lot of people 

not consenting from those kinds of groups. But they're the kind of groups that you want 

in your research, because you want them to be well represented” (I01). This can impact 

on the value of the research depending on “what [decision-makers are] trying to decide” 

(I01). 

 

Hence, linked data are perceived as a valuable tool for decision-making although 

concerns regarding the quality of the data and the limitations of the systems that record 

this information need to be addressed.  

 

6.5.2.2 Theme 2: Organisational resources  

 

Human and organisational resources, including time, capacity, money, and skills, were 

discussed as factors that enable or prevent decision-makers from making use of linked 

data research. The extent to which resources limit decision-makers ability to use linked 

data research was discussed both in terms of producing linked data and acting on the 

findings it generates.  
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There is an apparent tension between resources and requirements, where resources are 

described as influencing decision makers’ ability to respond to emerging research.  

“obviously, we’ve then got to look at resources to see if we can generate a service 

or provide a service that meets those needs” (I09).  

Participants talked about how the “affordability” of the intervention dictates whether they 

are able to act on the research findings. 

“But then it was left to local areas to know whether they could afford it. … But 

actually, if you've got your local evidence, right, affordability follows it because 

you're then not wasting your money, doing something a bit random building a 

community centre, in an area that nobody wants a community centre, because 

somebody thinks it's a good idea” (I03).  

An example of some research that used routine data to explore the association between 

preterm birth that placed the child in an early school year and school readiness, was 

used to illustrate how decision-makers tend to action research if it does not take up too 

many resources.  

“schools and local government can look at those data and say, yeah, we believe 

that it's not, it's not involving a whole tranche of babies every year, that's, that's 

doable. Let's make, let's make that happen” (I08). 

Participants spoke about being “time poor” and how this influences their ability to engage 

with research outputs. Time was described as a “luxury” and “precious” to decision-

makers and that “there's only so much time any of us can put [into] research, whilst also 

understanding that it's kind of giving us so much learning that we want to participate” 

(I15). Thus, time pressures faced by decision-makers is a perceived barrier for decision-

makers to use linked data research in decision-making. Time available for research 

directly influences their ability to access, understand, and action all the research. This 

can be considered part of the policy-making context and was described by both clinical 

and commissioning decision-makers. This links to the theme around mechanisms for 

effective engagement as participants described easy and accessible engagement 

methods that allowed them to engage with research given their time pressures.   

  

Linked routine datasets are relatively new to local decision-makers and a number of 

participants were not confident in their understanding. When asked to describe their 

understanding of linked routine data interviewee 14 responded, “my understanding is … 

probably not anywhere near as good as it should be.” (I14).  
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Developing decision-makers’ understanding of linked data and linked data research were 

frequently discussed by participants, where this was considered an enabler to using 

linked data research. Education around linked data focused on three key areas: 1) 

making sure the right people know the linked data exists, so that it can be factored into 

decision-making; 2) the people who want to use it know how to access it; 3) people know 

how to use it, which includes knowledge about the content and integrity, analytical skills, 

and how to apply the findings in practice.  

 

“What enables [decision-makers] a) they know about it, b) they can access it and 

c) they can understand the… integrity of it, so they know it’s robust and safe, and 

they can use it, it’s not made up, in the best way and they understand how to use 

it” (I03). 

 

Participants described the need for “clear meta-data” and understanding about where 

the data are going to be hosted, for example “it's going to ultimately be hosted in a TRE 

[Trusted Research Environment]” (I10).  

 

Educating policymakers was considered important, as it ensures “that part of our 

community who we trust, to look after our money, and to spend it…, you know, our council 

leaders, or our national leaders have the right evidence upon which to base those 

decisions” (I08).  

 

There were varying degrees of confidence expressed by participants regarding 

stakeholders’ ability to understand how linked data could be used. Some felt 

“comfortable” in their understanding of how linked data could be used and described 

having “enough capacity and capability within the team to engage in [conversations 

around linked data] in a meaningful way.” (I12). Participants suggested that “people in 

public health would be pretty well versed in what kind of data is being collected” as it is 

“kind of [the] basis of everything we do” (I15).  

 

Others expressed the need for further support to build this understanding, and how they 

would benefit from developing an understanding of “the types of data that there are. 

Because I think you often know what's available in your own sector, you don't necessarily 

know what's available in other people's” (I07).  

 

There was interest from some decision-makers in developing skills in linked data 

research.  
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“I'm like, just feel like a lifelong learner, I always think that it's really good to keep 

learning new stuff…. I've never been a researcher, so, it's really helpful, isn't it to 

spend time with people who work in a different discipline to you to get some 

insights into how these things operate? And what the challenges are?” (I05) 

 

This suggests efforts to increase knowledge of linked data would be well received.  

 

Several participants talked about using examples of how the data have been used in 

other local areas to build this understanding, to help facilitate decision-makers to use 

these data. For example, “I know when I've been to various [decision-maker meetings] 

to talk about BaBi … I've used the air pollution examples that Born in Bradford have done… 

how useful that might be for our decision making … because then it was a concrete 

example of a research outcome” (I13).  

 

6.5.2.3 Theme 3: Mechanisms for effective engagement  

 

This theme explores participants’ views towards how they want to be engaged, in order 

to make best use of the research outputs. There were many elements involved in 

participants’ views of effective engagement. These included engaging the right people, 

in the right context, with the right methods and outputs. An overarching factor of effective 

engagement was convenience.  

 

“I suppose it's just finding the right people for the right conversation, at the right 

time is really important for us” (I15). 

 

Participants describe being “bombarded with information” or “in a mound of reading” 

where “it all blurs into one” (I02). Therefore, they “need [research] to be quick to engage 

with” to “make use of all the intelligence coming up” (I15). This links to the time pressures 

described under the organisational resources theme. It was suggested that bringing 

together researchers and decision-makers to discuss the research findings can 

overcome these challenges.  

 

For example, participants suggested having “an open workshop for any sort of 

stakeholders, staff, etc, within that area, so that [researchers] can present [the research]. 

And so, it gives you a chance to ask questions and get clarity around what it means. And 

how we're going to work together to then implement any actions” (I06).  
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Alternatively, researchers “come and give an update at something like [an early years] 

meeting?... and then … anyone that has questions, can ask them there and then, because 

it is easier when you meet a person, isn't it... as opposed to just reading something” (I02). 

This also facilitates key players to work together to implement actions in response to the 

research.  

 

 “And I think you can only do that by getting the key players in a room, can't you? 

And allow them to be presented with the research, be able to ask questions about 

the research and then take time then talk about well, what, how you going to use 

it to make a difference? What's each stakeholder going to do” (I06). 

 

An example of how bringing researchers and decision-makers together can be an 

effective method of engagement was described by a decision-maker who was interested 

in a research project focusing on an intervention for babies and young children. The 

project had published a number of research papers and the decision-maker wanted to 

utilise the research, but due to time constraints were unable to process all the 

information. The participant described how being able to speak to the researchers 

directly about the research enabled them to make better use of the findings.  

 

“[The researchers] have published [a number of] different research papers, one 

about implementation, one about feasibility, one about acceptability… But I have 

to read like 23 million different research papers. So, instead, what I did last week 

was email them to say, could we have ten minutes to just chat through exactly 

what all of these tell me and if you had x amount of money, what you would do? 

And so that's what we did…” (I15).  

 

They described how they wanted “all of [the researcher’s] expertise to tell me all of those 

discussions and conclusions” and “If [they] had 100,000 pounds to spend on [specific 

area of health] on children in [city] right now, what would you do” (I15).  

 

This implies that decision-makers want researchers to provide a convenient way for them 

to access the information they need to make decisions. This links to the previous theme 

as decision-makers describe convenient ways of being engaged because they have 

limited time.  

 

The idea of hosting “knowledge exchange type events” was also suggested as a way to 

bring researchers and research users together to share research but also learning and 

skills around how others have utilised the data to inform decisions. This would involve 

having “people who are actively involved in using the BaBi data…” and “people actually, 
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kind of, sharing what they did, what they found, how they used, how it was used in policy 

and practice and the opportunity for local government officers and decision makers to 

meet the academics and sort of get to know each other a little bit” (I13). This was 

described as an enabler for decision-makers to use linked data research.  

 

Participants made specific suggestions about who the appropriate decision-makers 

would be to present the research to, using the example research study that I presented 

on perinatal mental ill health and children’s ASQ outcomes (see Chapter 5). For example, 

the research could be presented to “members of the [perinatal mental health] group. So, 

those practitioners that work with families, whether it be the NHS, voluntary sector” (I02) 

to discuss.  

 

Moreover, it was considered important that the research was presented using the right 

method and in the right format. This is because “all the stakeholders that you want to 

engage, tend to be quite busy, important people who tend to sort of be pulled in all kinds 

of directions and really have to kind of prioritise their time” (I01). Many clinical 

professionals are “treading water to stay afloat. And because of that, if you turn around 

and say right, you need to give up so much time to organise this, I think you'll get a lack 

of engagement” (I09).  

 

Hence, accessible and convenient engagement methods that are not burdensome of 

decision-makers’ time were described by participants as a way of convincing decision-

makers to get involved in the research. For example, having a quick conversation with a 

researcher. 

 

“Oh, I've just been looking at this, it's really piqued my interest, can I discuss it 

with you for ten minutes? That might be a really good way of doing [engaging 

decision-makers in research]” (I10) 

 

Participants expressed that giving stakeholders “enough notice to schedule [research 

engagement activities] into your diary” (I05) was important.  

 

“As long as you give [clinical staff] six-week notice, just because that's how they 

run their worlds.” (I15) 

 

Moreover, “a really specific question set for a meeting or consultation type exercise is 

really important, so you get the right person” attending. This is because “if you call it data 

linkage, you could end up with a [team member] who's all about the data, but not 

necessarily about deciding whether perinatal mental health data or language data is like 
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a priority… they wouldn't be able to bring you that. So, it's the getting the question, right?” 

(I15).  

 

Some participants offered to take the research to the relevant decision-makers as a way 

of effectively engaging decision-makers in the research outputs. It was suggested that 

researchers should regularly present at the relevant decision-maker meetings and ask 

them to identify which groups new research should be presented to. 

 

“There's a [specific] committee that sits within the [organisation]…And I'd be more 

than happy to support where it feels helpful... so there's kind of a formal route, 

that kind of is like, yes, I would like it to come to these [meetings] regularly. But 

then there's a more like responsive route, where I'm saying, actually, if you ask 

for my help, I can help to connect you into the places where this information needs 

to go” (I10). 

 

The view that research should be presented to decision-makers was shared by both BaBi 

decision-makers and non-BaBi decision-makers across local areas.  

 

Different modes of disseminating the research were suggested by participants, where 

each involve a short time commitment from the decision-maker. For example, presenting 

the research as a “short video or infographic” or as “summary type information”, where 

they could “really quickly link [the research] into some of the priorities and things [they 

are] working on” (I10) or “go back to the original research papers if we want to see what 

the actual kind of data was” (I15). This is effective as it means decision-makers are 

presented with the main headlines and only need to explore the research in more detail 

that is related to their decision-making context. This was important “because we all get 

busy. And as [name], who's a [data analyst role] in the council said, she feels like she 

turns her head and something else pops up. Which is true” (I15). Presenting the research 

in a convenient and accessible format was described by decision-makers from both 

commissioning and clinical backgrounds and across local areas.  

 

6.5.2.4 Underpinning theme: Responsibility for research  

 

When asked about how they could be engaged and supported to use linked data 

research, participants discussed research as either part of their decision-making role or 

as an additional responsibility. This underpinning theme represents how the different 

types of decision-makers perceive their role in research and how these perceptions 

influence engagement in linked data research. 
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Those decision-makers’ who view research as the responsibility of academics, struggle 

to find the time to engage with linked data research as they prioritise other 

responsibilities.  

 

“Most healthcare professionals couldn't give two hoots about research. It's, it's 

such a sort of seen as so that's an additional extra to their daily lives” (I08).   

 

“It’s the capacity, it's whether they've actually got the, the time outside, you know, 

given other pressures that they have” (I13). 

  

This contrasts with those who feel it is part of their role or feel passionately about it and 

make time for it, often in addition to other competing priorities. This suggests a tension 

between the time they have available and what is a requirement of their job. This tension 

is demonstrated in the following quote as the participant explains how they feel obligated 

to engage with research but that many decision-makers don’t have the “luxury of time” to 

do so.  

 

“I feel in a really fortunate position because I have loads of time…allocated for 

reading and catching up on evidence that's out there. And I know my clinical 

colleagues don't have that luxury a lot of the time, and they're really busy…But 

they're still under the same obligation as I am to revalidate and to demonstrate 

that I know what's happening locally, regionally and nationally, in terms of 

evidence” (I05).  

 

There is a strong theme that research is considered outside of decision-makers’ core 

work, that it is “academic”, and separate from their “practical job”. Participants implied 

that researchers are not only responsible for doing the research, but for suggesting how 

it can then be implemented. This is apparent in the theme: mechanisms for effective 

engagement, where participants describe how researchers can make their research 

accessible and convenient. They explain that this is because decision-makers are “time 

poor” and although they’d “love to spend all [their] days kind of reading [research]… that's 

not the nature of [their] job, because [they are] not an academic” (I10). Its suggested that 

“the nature of [their] job is that it's kind of busy” and that the role of the research team 

should not be undervalued “because actually, [researchers have] got this kind of luxury 

of time and the luxury of not being embedded in a day to day thing, which is about 

decision making, or managing teams… so actually, [they] need [researchers] to do some 

of our thinking for [them]” (I10). Therefore, the view that research is the responsibility of 

researchers and not decision-makers, underpins how decision-makers want research to 
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be presented to them. This again suggests a tension between time and the requirements 

of their job. 

 

Multiple decision-makers described how clinical professionals may not see the value in 

being involved in this research. As a result, it was suggested that some clinical groups 

“aren't represented as well as they should be [in research], and that's not through … the 

research people not inviting us… I was choosing to be engaged, because there's a lot of 

[clinical professional group] that if there's not any gain in it for them, they won't 

necessarily give up the time, because time is a precious commodity.” (I09). This implies 

that unless they perceive research as part of their role and not an additional extra, then 

they will not feel they have time for it. Hence, it was suggested that BaBi research can 

provide “good springboards into discussions about … what research actually looks like” 

to demonstrate how research is “everybody's responsibility” (I08).  

 

6.5.3 Online method  

 

Eight participants filled out the feedback form regarding the use of Zoom to conduct the 

interview. They were asked how they found conducting the interview online and all 

responses were positive. The most common response was “fine”. When asked about 

their preferred way of being interviewed 50% chose Zoom, 37.5% chose Microsoft teams 

and 12.5% chose “any method”. When asked to explain this, one person who chose 

Zoom said it was “easy to access the meeting online”. For those who chose Microsoft 

teams, they said that this was the main system used within their organisation. Seven 

participants expressed that their interview experience could not have been improved. 

One person said their interview experience could be improved as there was a 

technological challenge but that I managed this well. Based on this feedback, using a 

range of platforms to host online interviews could be considered and the online platform 

preferred by the participant could be chosen. This is appropriate as the different 

organisations have different online platforms approved for use.  

 

6.6 Discussion 

 

This section presents the key research findings, the implications of these findings, the 

strengths and limitations of this research, and the research impact.   

 

6.6.1 Key findings  
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Participants perceived linked data as a valuable tool for local early years decision-

making. Decision-makers across all local areas and professional backgrounds were 

supportive of the BaBi project and expressed they would be interested in using the 

research outputs. They discussed the benefits of linked routine data as part of BaBi, 

which included more information on local families; facilitating a joined-up approach to 

improving services; and access to early years data. Participants described wanting linked 

data to be available and that data could be used to explore connections between the 

wider determinants of health. This implies that BaBi can fill gaps in current knowledge.  

 

It was expected that these decision-makers would attribute some value to linked data 

given the recent large investments in data linkage made by local government (Ministry 

of Housing Communities and Local Government, 2021). Participants of this research 

were either involved in a local BaBi steering group or were contacts of those involved in 

a BaBi steering group, meaning that many of the participants had heard of linked data 

and its potential benefits. Local BaBi teams were also working with partners across the 

NHS and local authorities to promote the BaBi project, which may explain why 

participants attributed value to linked data. The people who took part in this research 

were likely those who were interested in linked data. Moreover, the example research 

question used during the interviews was co-produced with local stakeholders, therefore, 

it was expected that it would be relevant locally. Understanding that local decision-

makers perceive value in BaBi research is significant as this means it has the potential 

to be used as a local health intelligence tool for child and maternal health. This suggests 

value in further efforts to promote the BaBi project locally and engage decision-makers 

in the project, to ensure the research produced is relevant to their needs.  

 

However, participants also expressed how electronic health record systems used to 

record routine data can limit the quality of the data for research and decision-making. 

Therefore, improving how data are recorded electronically is recommended. Participants 

suggested that educating health and care professionals during their professional training 

about the importance of accurate routine data collection for research and local decision-

making could increase the value of the data, by overcoming some of the data quality 

issues discussed. If you educate the people at the beginning of the chain about the value 

of these data, then this could impact the value of these data for the people at the end of 

the chain, the decision-makers. This is because those that input the data are collecting 

data for clinical or administrative purposes rather than research purposes, meaning there 

may be less of an incentive to input data that are not relevant to their clinical problem. If 

health and care professionals understand how those data can be used for research and 

how this research can then be used to improve clinical practice, it may incentivise more 

accurate collection of those data. The perception that linked routine data are of poor 
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quality could be a factor that contributes to why limited evidence of linked data informing 

early years policy and practice was identified in Chapter 2.  

 

Nonetheless, the benefits of educating those that input the data are limited by the data 

system. To improve the collection of routine data, the systems in which the data are 

recorded need to be developed to ensure they can accurately capture the information 

that is important for research.  

 

Data quality issues associated with linked routine data were identified as barriers to 

research use in Whole system data linkage accelerators: a North-South partnership to 

unlock public health data project (Wright, 2022, Unpublished) and by the Organisation 

for Economic Co-operation and Development (OECD) (2019) in their Health in the 21st 

Century: Putting Data to Work for Stronger Health Systems. A recent unpublished study 

explored the views of data users, stakeholders, and community members in Bradford 

and Tower Hamlets (Wright, 2022, Unpublished). This research covered their views on 

the challenges of providing, accessing, and using linked data as part of Connected 

Bradford and the Whole Systems Data Project. Participants indicated that it would be 

useful to have descriptions of the datasets and how they can be accessed. This would 

help data users understand the context of how the data was collected and the limitations 

of the data. This was consistent with the discussions from this research.  

 

The juxtaposition of these views towards the value of linked data research could 

demonstrate a lack of understanding of what linked data are. People are assessing the 

value of these data based on little knowledge of what is captured and how it can be used. 

In describing the benefits of linked data, participants commented that linking data across 

services could be used by practitioners to identify individuals who are accessing multiple 

services, and tailor those services to their needs.  

 

“If you can have the data from all of those services and understand how it's 

impacting an individual or group of individuals, and I think it's much easier to make 

sure you can tailor things to the to their needs, or at least understand who they 

are, and have a conversation about how they might want services to look 

different” (I07) 

 

However, routine data available as part of the BaBi Network are anonymised, meaning 

it cannot be used to identify these individuals to talk to them about their needs. These 

expectations of the data may be overstating the value of linked routine data for decision-

making. Thus, it is important to understand if these data are still useful to decision-

makers if these benefits cannot be achieved.  
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Concerns over data quality could also be explained by a lack of understanding of what is 

captured in the routine record. Many participants were not confident in their 

understanding of linked routine data, which could be because linked data are relatively 

new to some local areas. This lack of understanding may lead to an underestimation or 

overestimation of the value of linked routine data. Participants suggested that developing 

a decision-maker’s knowledge and understanding around linked data would enable more 

effective engagement with linked data research.  

 

If decision-makers underestimate the value of linked data research, they may be less 

likely to use this to support the commissioning of a new service or seek this type of 

evidence. For example, many participants suggested that the linked data research could 

be used in conjunction with other evidence, where linked data research is used as a 

prompt for further research. This aligns with Weiss’ (1979) theory of enlightenment 

regarding how research is used in policymaking and is typical in the literature for research 

utilisation (Dobbins et al., 2007). Participants described how linked data could be used 

to identify whether a problem exists in their local population, that could then be explored 

further through trials. The possibility of conducting trials within the BaBi cohorts or using 

the data to evaluate trials, as has been demonstrated in the data linkage literature, was 

not discussed (Roblings et al., 2021). Participants associated linked routine data with 

observational and not causal research, which could suggest that decision-makers 

attribute more value to controlled studies (such as randomised control trials) and do not 

associate these controlled studies with linked data research. Further research could 

explore this in more detail. If this is the case, this could limit the potential value of linked 

data for decision-making as there are missed opportunities to use these data to conduct 

trials within cohort studies (Relton, et al., 2010). This further highlights the importance of 

educating stakeholders on the uses of linked data research. 

 

The wider evidence-based policy literature discusses how policymakers’ skills influence 

research utilisation (Oliver et al., 2014). Participants of this research refer specifically to 

decision-makers’ knowledge and understanding of the datasets that are available as part 

of BaBi and how they can be utilised. Developing these skills is likely to be a huge task, 

given the breadth and complexity of the datasets. Providing a description of these data 

is also unlikely to be accessible to decision-makers due to this complexity. Education on 

linked data, beyond data descriptions, is likely to have a greater impact on decision-

makers ability to engage with linked data research. Further research is needed to 

understand what training on linked routine data should look like.  
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Participants suggested that using examples of how linked data have been used by others 

could be an effective way of building this understanding as well as hosting knowledge 

exchange events between researchers and relevant decision-makers. In Switzerland, 

eHealth Swiss has published guidance for educators on how to integrate digital health 

topics into education and professional training of health workers (OECD, 2019). Learning 

from this initiative could be used to develop training for local policymakers.  

 

To further support decision-makers to make use of linked data research, participants 

discussed effective ways of engaging them in BaBi research. Key to this was 

convenience and a short time commitment required by decision-makers to engage with 

the research. This reflects the busy nature of decision-makers roles discussed by both 

small and large scale decision-makers.  

 

Participants described bringing together the right people, at the right time, to discuss the 

outputs of the research. This is an effective use of decision-makers’ time as they can ask 

researchers questions about the findings that are relevant to their decision-making 

context, without the need to engage with all the research outputs. It also provides the 

opportunity to discuss potential solutions that relevant decision-makers can then 

implement. Contact, collaboration, and relationships between researchers and decision-

makers are also identified as important facilitators of ‘research use’ among policymakers 

in the broader literature (Oliver et al., 2014; Contandriopoulos et al. 2010; Innvær et al. 

2002; Mitton et al. 2007; Nutley, et al. 2007; Walter, et al. 2005; Orton et al., 2011). It is 

suggested that contact and collaboration between researchers and decision-makers can 

establish trust and enable discussions around what the important policy issues are and 

how research fits into that (Oliver et al., 2019). Although the discussions presented in 

this chapter centre around engaging decision-makers in the research outputs, decision-

makers also expressed they would like to be involved in the prioritisation workshops to 

help shape the research (see Chapter 4). This demonstrates that participants want to be 

involved in research over the project lifecycle.   

 

Participants also communicated that they wanted research to be presented as a short 

summary, alongside the full research paper, allowing them to quickly engage with the 

research. This again reflects a short time commitment to the research. This is consistent 

with the existing literature on the use of evidence by decision-makers, where it is 

recommended that research be presented in shorter formats, written in plain language, 

freely available, and in multiple ways to address the needs of different audiences 

(Cairney and Oliver, 2018; Dobbins et al., 2007; Lavis et al., (2005); Contandriopoulos 

et al. 2010; Innvær et al. 2002; Mitton et al. 2007; Nutley, et al. 2007; Walter, et al. 2005). 

   



 337 

The discussions imply that improved communication between researchers and decision-

makers regarding research outputs can support the use of linked data by decision-

makers. This echoes concepts outlined in the ‘two communities’ model of knowledge 

translation and Boswell and Smith’s (2017) ‘knowledge shapes policy theory’, as the 

findings suggest that understanding and communication are factors that influence 

research use. Boswell and Smith’s (2017) ‘knowledge shapes policy theory’, focuses on 

the perceived gap between research and policy communities, where relevant research 

does not achieve impact due to communication problems. As such, research may not be 

presented or disseminated in a way that is relevant or accessible to policymakers or the 

changes required cannot be implemented due to resource constraints. This could also 

explain why the mapping review in Chapter 2 identified limited evidence of linked data 

research informing early years policy and practice. The findings from this research and 

the wider literature suggest that better access to research can be achieved by improving 

the communication between the two communities. Further research is required to 

understand whether communicating the research outputs in the way participants 

describe, makes a difference to the uptake of the research in policy or service provision. 

 

Time constraints and lack of capacity were frequently discussed as barriers for decision-

makers to engage with linked data research. These factors were also identified by Oliver 

et al., (2014) as broader barriers to research uptake by policymakers. Some participants 

describe how they lack the time to engage in research, whilst others recognise research 

as part of their responsibility. Where research is seen as additional to their core role, this 

creates challenges for engaging these decision-makers in linked data research. This is 

because these decision-makers may prioritise tasks they perceive to be part of their role 

over engaging in research. It also implies that some decision-makers assume that it is 

the responsibility of the researcher to promote their findings in a way that decision-

makers can easily action. There is a gulf between raw routine data, the headlines of the 

research and what the solutions are based on the findings, and it is unclear where the 

responsibility for bridging this gap sits.  

 

Understanding that some decision-makers feel research is not part of their role, helps us 

to appreciate why they may prefer convenient methods of engagement and allows us to 

develop methods of engagement that recognise this. As such, presenting research in a 

way that decision-makers can quickly and effectively engage with, could encourage 

greater engagement in linked data research.  

 

In a systematic review by Orton et al., (2011) regarding the use of research evidence in 

public health decisions, three studies explained that policymakers were not supported 

through training or the organisational structure to use research evidence. This could 
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explain why some decision-makers’ do not see research as part of their responsibility.  

This suggests that to change the utilisation of linked data research by decision-makers, 

it requires a change at the systems-level to ensure research is better embedded. Further 

research is needed to explore if and why some decision-makers see research as 

additional to core responsibilities and if this is the reason why they are not willing to give 

up their time for research. This may aid the design of more effective communication and 

collaboration strategies. 

 

As BaBi is a collaborative project at the local level, it is important that everyone is 

engaged and feels responsible for its use and the success of the project relies on this.  

The introduction of the ICS provides an opportunity to embed research within the 

disparate health and care system. Research is a key theme running through the ICS’ 

strategies, where partners across the system are encouraged to work together to deliver 

research. The Health and Care Act 2022 sets out legal duties for the Integrated Care 

Boards (ICB), which includes the facilitation and promotion of research in areas relevant 

to the health service, and the uptake of evidence from research. NHS England will assess 

ICB on their performance with respect to these duties (NHS, 2023a). In addition, the 

NIHR has recently provided funding to establish HDRCs to embed a culture of research 

and evidence-based policymaking within the local authorities (National Institute for 

Health and Care Research, 2023). Thus, the narrative around the responsibility of 

research in health and care is changing and it is moving towards a system where 

everyone is accountable for research. Based on the discussions from this research, this 

change in narrative could benefit the use of linked data for research and health care 

decision-making, as research becomes a more embedded consideration for decision-

makers.  

 

As a result of these findings, if linked data research from the BaBi studies is going to 

influence local policy and practice, the research outputs need to be presented in the right 

format and to the right people. However, if we don’t address decision-makers’ 

assumptions around their responsibility for research and the disconnect between 

researchers and policymakers, then these efforts to engage decision-makers in research 

might not make a difference. This is because decision-makers will continue to see 

research as not part of their core responsibility. Thus, bridging the gap between research 

and policy communities is important if linked data research is to inform decision-making. 

This echoes the recommendations from the ‘research-policy gap’ literature presented in 

Chapter 1. 

 

The themes identified in this research overlap with those identified in the mapping review 

presented in Chapter 2. For example, Davis-Kean et al., (2017) suggested that 
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policymakers need results more quickly to be able to react to imminent issues and they 

often need data from intervention studies before implementing them. Macfarlane et al., 

(2019) also describe issues with quality around the Hospital Episode Statistics submitted 

by some maternity units, which could also be a barrier to using linked data research. 

Pitching the research to the right decision-makers was also identified by Hopf et al., 

(2014), which is consistent with the findings of this research.  

 

Much of the analysis discussed in this chapter likely applies to research more generally 

and is not limited to linked data research. As such, some of the recommendations 

provided could improve the use of research more generally by early years decision-

makers, as well as the use of linked data research.  

 

6.6.2 Strengths, limitations, and challenges 

 

A diverse range of early years decision-makers across NHS and local authority 

organisations, in four areas that are part of the BaBi Network (Bradford, Leeds, 

Doncaster, and Wakefield), were interviewed as part of this research. This generated 

understanding about how potential users of linked data research perceive linked data 

and its use for early years decision-making, as well as how they want to be engaged in 

this type of research. This addresses an important gap in the existing knowledge base, 

identified in the mapping review detailed in Chapter 2. This research was timely as BaBi 

studies were launched in Leeds, Doncaster, and Wakefield with an organised media 

appearance in July 2022, when the interviews for this research began.  

 

I interviewed both small and larger scale local decision-makers to understand if they had 

different needs when engaging with linked data research. I also interviewed people who 

make decisions about the BaBi project in their local area as I aimed to understand how 

they could be supported and how the current engagement method worked in their local 

areas. Their experiences broadly resonated with the experiences of decision-makers not 

as closely involved in the BaBi project.  

 

Due to the implementation of the new ICS that took place whilst I was completing this 

project, decision-makers often covered larger areas. For example, Leeds, Bradford, and 

Wakefield are all part of the same ICS. Therefore, the sample of decision-makers needed 

for this research was reduced as decision-makers were working across multiple local 

areas. In addition, some of the research participants described having multiple decision-

maker roles within their organisations and had experience making decisions in several 
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areas of early life health. The richness of these data resulted in a smaller overall sample 

needed to address the aims and objectives of this research.  

 

The outputs of this research reflect the views of the decision-makers that took part. It was 

likely that those who decided to take part had an interest in linked data. Hence, the 

sample is likely to be biased towards those interested in using linked data. Decision-

makers in local areas that were not included in this research, may have differing views 

towards the use of linked data. This is in line with a critical realist perspective. Therefore, 

there is likely to be more variability across all local decision-makers than was observed 

in this study. However, the themes identified in this research align with those found in the 

wider literature on the use of evidence by decision-makers but are more specific to linked 

data research. Consequently, the recommendations from this research could be useful 

to other local areas part of the BaBi Network.  

 

Cairney and Oliver (2018) have been critical of the advice provided by researchers for 

improving research use, by suggesting it is not informed by policy studies or accounts of 

the relationship between evidence and policy. The research detailed in this chapter 

encompasses anecdotal evidence, from a decision makers’ perspective, on how they 

want to be engaged and what has worked well for them previously, to add to this body of 

literature. The recommendations from this research can be used to better design the 

engagement strategy for teams working with linked data research. The mapping review 

in Chapter 2 found limited evidence of linked data being used in policymaking, thus it 

was necessary to approach this research in this way. When the landscape has changed, 

further research may lend itself more to exploration through case studies or accounts of 

actual policymaking.  

 

Using the prioritised research question from Chapter 5 as a vignette during the interviews 

allowed participants to relate to a linked data research study that they have the potential 

to use to inform decision-making. This led to a more detailed discussion around the value 

of linked data research and how they wanted the research to be presented.  

 

Overall, hosting the interviews online went well, however, I did encounter some 

challenges. A number of the attendees could not access Zoom using the NHS system or 

on their work laptop. This meant that participants joined the calls later than expected, 

which resulted in shorter interview times. One interview was hosted by phone call to 

overcome the challenges of Zoom. If I was to conduct this research again, I would explore 

Microsoft Teams as another potential online platform for participation. NHS digital has 

also assured the use of Microsoft Teams, and this is the chosen videoconferencing 

platform (NHS, 2023b).  
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In anonymising the interview transcripts, I faced the challenge of balancing two 

competing priorities: maximising the protection of participants identities and maintaining 

the value and integrity of the data. I was keen not to downplay the role of the decision-

maker whilst also trying to keep their identity hidden. As there are relatively few people 

who occupy senior decision-maker roles, this makes them potentially identifiable, and 

participants were made aware of this risk during the consent process. As participants’ 

job roles were highly important to understanding their experiences, it was crucial that this 

information was retained for analysis and by completely removing this information would 

undermine what they are saying about their decision-making. Thus, I have been unable 

to include copies of the transcripts as part of this thesis as it may reveal a participant’s 

identity. However, researchers wishing to use the data collected as part of this study can 

apply to the BiB executive committee.  

 

6.6.3 Implications and recommendations  

 

The aim of this research was to produce practical recommendations for teams setting up 

studies as part of the BaBi Network on how best to engage local decision-makers in the 

project and in the outputs of their research.  

 

Based on these interviews, I would recommend establishing short, regular 

communication between BaBi teams and local decision-makers, that facilitates 

discussion of research outputs but is not burdensome on both parties. Continuous 

interactions over time can allow relationships between decision-makers and BaBi teams 

to form, allowing for more effective engagement (Oliver et al., 2014). For the existing 

BaBi sites, this could involve communicating with the local services they are currently 

partnered with and whose data are going to be linked. 

 

Methods of communication could include “knowledge exchange type events” or an “open 

workshop”, as suggested by participants. Opportunities for decision-makers to meet with 

researchers to ask questions on an ad hoc basis could also be beneficial, where the 

experiences of I15 have demonstrated success with this type of engagement. For these 

regular meetings, the agenda could be set in advance and sufficient notice provided, to 

allow relevant decision-makers to attend the sessions. Further research could inform the 

format of these interactions.  

 

Decision-makers who took part in this research suggested that the quality of the data 

could impact the value of the data for decision-making. Based on the suggestions put 
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forward by participants, I would recommend the BaBi teams collaborate with local 

universities to ensure that professionals who input routine data are educated during their 

professional training on the importance of routine data for research and decision-making. 

This could encourage more accurate coding of data in the electronic records, improving 

the data quality for future research. I would also suggest working with companies who 

design the electronic record systems to ensure they are capturing the information that is 

relevant to clinicians, commissioners, and researchers. Further research should explore 

if there are any barriers to improving the collection of routine data.  

 

Education on the uses of linked data and its potential value should also be provided to 

decision-makers. This research identified that some participants were not confident in 

their understanding of how the data could be used. By developing this understanding, 

data from the BaBi studies could be used more widely to inform a greater range of 

decisions. This would also enable decision-makers to better engage with linked data 

research, including the prioritisation of linked data research in the workshops described 

in Chapter 4. As developing this knowledge will take place over time, I would recommend 

that BaBi teams hosting prioritisation workshops or engaging decision-makers in the 

research, provide more informative descriptions of the available datasets in BaBi and 

how they can be accessed, so that decision-makers can begin to develop this 

understanding. Some decision-makers were keen to undertake training, implying that 

efforts to educate decision-makers would be well received. Further research is needed 

to understand how to best educate decision-makers that is both effective and requires a 

short time commitment. This is important as decision-makers who do not develop their 

understanding of linked data are less likely to use linked data research to inform their 

decision-making. This would be a missed opportunity for better informed early life health 

decision-making.  

 

It was unclear from this research whether decision-makers’ perceptions towards their 

role in research influences the time they were willing to devote to linked data research. 

Further research in this area is recommended, given the importance the new ICS 

structure has placed on embedding research across the health and care system. 

Changing the narrative around who is responsible for research has implications for how 

research is utilised within the health system. If decision-makers perceive value in being 

involved in research, this could improve the use of linked data research by those 

decision-makers. In the short term, I would recommend that BaBi teams identify those 

stakeholders who have a greater interest in research and maximise this potential 

opportunity for engagement.   
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Some of the recommendations presented in this section, are analogous to the ‘how to 

influence policy and practice’ advice found by Oliver and Cairney (2019) (see section 

1.5.4). This advice includes communicating research effectively with clear summaries 

allowing policymakers to follow-up if they have questions and the importance of building 

trusting, long-term relationships between researchers and policymakers. 

 

6.7  Dissemination and impact  

 

The findings of this project are most relevant to those developing studies that link 

information about mothers and babies across multiple public services, for research 

purposes. Therefore, the findings have been distributed to the BaBi Network. The 

recommendations from this research can be found in the BaBi Network Google shared 

drive. I plan to also present this research to members of the BaBi Network during the 

regular meetings. Moreover, the findings informed the development the engagement 

method detailed in Chapter 4. 

 

The final report was circulated amongst the participants who expressed an interest in 

staying informed and to the wider community. This research has been presented at the 

HSR UK 2023 conference which is attended by academics, clinicians, and members of 

the public. I plan on publishing this in an academic journal and sharing the final report 

with the Early Life and Prevention (ELP) Theme of the YHARC.  

 

As a result of taking part in this research, some participants expressed an interest in 

being involved in the research further. One participant asked to be invited to the next 

workshop in their local area. Another participant suggested including some of the BaBi 

data in a proposal for funding, as the research question I am addressed in Chapter 5 of 

this thesis is relevant to their bid. They also said that they found the conversation “really 

helpful”, and that taking part had made them think more about how they might use the 

data. Hence, this research has raised awareness of linked data as part of BaBi and its 

uses, which can indirectly affect research utilisation. This is because decision-makers 

will be thinking more about how this research can work for them. Some participants 

asked questions about the project, which may have helped develop their knowledge of 

linked data.  

 

6.8  Chapter summary 

 

This chapter explored the perspectives of early years decision-makers, in four areas that 

are part of the BaBi Network, towards using linked data research to inform local decision-
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making. Participants were asked about how they could be engaged and supported to 

make use of linked data research, with the aim of informing the engagement strategies 

within the BaBi Network. This research was important as there is limited evidence of 

linked data research informing early years decision-making in the UK, despite the 

potential benefits for health and care services. It also provided the opportunity to gather 

feedback on the engagement method used to generate research priorities, detailed in 

Chapter 4, from the perspectives of those who are the intended contributors and 

beneficiaries.  

 

The rise in evidence-users, within the UK healthcare setting and the increased 

investment into linked data studies, makes this research timely. The use of linked routine 

data for research is relatively new to most local authorities and a cohort like BaBi has not 

previously been established. Therefore, it was important to understand how decision-

makers view this type of research, if BaBi is to be used to inform local decision-making 

as part of the BaBi LHI Model.  

 

Semi-structured interviews support this type of understanding to be generated by 

allowing detailed, individual accounts of experiences of linked data. Thematic analysis 

of the interview transcripts identified four themes: value of linked data for decision-

making; organisational resources; mechanisms for effective engagement; and 

responsibility for research.  

 

This research implies that although these local decision-makers perceive value in linked 

data research, there are a number of barriers that need to be overcome if these data are 

to be used as a local health intelligence tool for child and maternal health. This research 

indicated that local decision-makers in areas part of the BaBi Network want to be 

engaged conveniently by reading short summaries of the research and discussing the 

outputs with researchers. Effective engagement methods are necessary due to the time 

constrained nature of decision-makers’ roles and potentially their views towards their 

responsibility for research. This implies that linked data research is more likely to be 

valuable to decision-makers if it is convenient and accessible. To support these local 

decision-makers to use linked data research, alongside other sources of evidence, it was 

recommended the quality of the routine data is improved by tailoring the data collection 

systems and educating those who collect the data on the importance for research and 

decision-making. Further research is needed to understand how to effectively educate 

decision-makers and professionals who input routine data on the potential of these data.  

 

The outputs from this research can inform how studies linking data for the purposes of 

early years research can engage and support local decision-makers to make use of their 
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research. This allows for better informed early years decision-making and effective use 

of existing routine data.  
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Section C: Discussion 

  
 

 

  

This section contains a discussion of the results.  

 

• Section 7.1 summarises the key findings in relation to the research objectives 

and implications of these findings. 

• Section 7.2 describes the strengths and limitations of the research conducted 

in this thesis. 

• Section 7.3 provides practical recommendations for BaBi sites as part of the 

thesis aim.  

• Section 7.4 makes recommendations for future research and Section 7.5 

makes recommendations for policy and practice.  

• Section 7.6 provides a chapter summary.  
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Chapter 7. Discussion 

 

7.1 Summary of findings  

 

Chapter 2 of this thesis presents a mapping review, which aimed to identify gaps in the 

literature to inform the research conducted in this thesis. The mapping review highlighted 

a gap in the knowledge for how linked data research is used by early years decision-

makers in the UK and effective strategies that support this. It was unclear whether linked 

data research was being used to inform early years decision-making but was poorly 

documented, or if decision-makers face barriers when using this research.  

 

Hence, the primary aim of this thesis was to understand if and how linked data can be 

used as a local health intelligence tool for child and maternal health, using the BaBi 

Network as a case study. The overarching aim was to generate a greater understanding 

about how both researchers and research users could be supported throughout this 

process.  

 

To do this, I explored the following objectives, which correspond to four stages of the 

BaBi LHI model:  

 

1. To identify research priorities around child and maternal health to be addressed 

using BaBi data (stage one of the BaBi LHI model) 

2. To explore whether a local research priority can be addressed using linked 

routine data from the BiB4All study (stage two of the BaBi LHI).  

3. To understand the perspectives of local decision-makers towards evidence 

produced using linked routine data and using it as a local health intelligence tool 

for child and maternal health.  

4. To identify the support needs of local decision-makers to use evidence produced 

using linked routine data as a local health intelligence tool for child and maternal 

health (stages three and four of the BaBi LHI model). 

 

This discussion revisits these objectives by summarising the main findings of the studies 

within my thesis. Exploring these objectives allowed a greater understanding around the 

opportunities and challenges for linked routine data to be generated, thus contributing to 

the wider knowledge on the use of linked routine data in decision-making.  

 

7.1.1 Identifying priorities for linked data research 
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Chapter 4 of this thesis presented a method of engaging local stakeholders to identify 

research priorities that could be addressed using BaBi data. Identifying research 

questions for linked data research is the first stage of the BaBi LHI model and is part of 

the foundational phase of the FHI 360 Research Utilisation Framework. Public and 

stakeholder engagement during this phase is important as it allows researchers to 

understand the needs of local services and communities, so that the research outputs 

are relevant to the issues faced locally (Kim et al., 2018; INVOLVE, 2012). The mapping 

review in Chapter 2 also identified the importance of engaging decision-makers early in 

the research process.  

 

Existing priority setting methods were not suitable, hence I developed a pragmatic two-

hour online prioritisation workshop method, which has now been successfully applied in 

five of the BaBi sites. This method was developed as part of an iterative process, where 

learning from each application of the method was incorporated into the workshop design. 

A guide on how to host the online prioritisation workshop is included in a toolkit to support 

new and developing BaBi sites and will continue to be developed following the 

completion of this PhD. Positive feedback on the workshop format was received from 

attendees and those who took part in the qualitative research in Chapter 6. Hence, this 

method can be useful to teams prioritising questions for linked data research, and there 

is the potential for this method to be developed to facilitate priority setting across different 

areas of health care. 

 

This thesis demonstrated that it is possible to engage people from a range of 

backgrounds to identify local priorities for the BaBi studies to address. However, the 

priorities that were identified were broad topic areas and these needed further refinement 

into research questions, as I describe in Chapter 5. Therefore, the workshop guidance 

recommends that facilitators focus on gaining clarity on a smaller number of research 

ideas, to allow the workshop outputs to be more useful to local BaBi teams.  

 

In addition, many of the research priorities were not suitable for research using linked 

routine data and were better suited to qualitative research or research that has access 

to bespoke questionnaire data. This could suggest that linked routine data are not 

capturing all outcomes that are relevant locally. This was also discussed in the qualitative 

research detailed in Chapter 6, where participants discussed how the limitations of the 

data systems restrict the usefulness of routinely collected data for research and local 

decision-making. Participants also discussed how decision-makers are not involved in 

designing the templates that are used to record routine information, which could explain 

why these data are not capturing the relevant outcomes. Therefore, working 

collaboratively to identify research priorities and examining the available data, provides 
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an opportunity to work with local services and data providers to ensure these important 

outcomes are routinely captured. This is discussed further throughout this chapter and is 

a key recommendation of this thesis. The research priorities not suitable for linked data 

research could still be addressed by the BaBi studies by using BaBi’s ‘consent to contact’ 

mechanism.  

 

Moreover, increasing people’s knowledge and awareness of linked routine data and its 

potential uses would likely help workshop attendees and facilitators to better identify 

priorities that are suitable for linked data research. It was apparent in the qualitative 

interviews in Chapter 6 that participants wanted to develop their understanding of linked 

data research, to better enable them to use these data. This is discussed further in 

section 7.1.4. During the workshops discussed in Chapter 4, attendees also mentioned 

that they would like more information about the data that are available in the linked 

dataset, as this would help them understand what they can reasonably ask of the data. 

Therefore, it could be beneficial to spend time developing an understanding of datasets 

linked as part of BaBi, as this would allow for more effective priority setting for linked data 

research. This is important if BaBi data are to drive decision-making, as we first need to 

identify research priorities before these data can be used. Without research priorities, 

researchers cannot move to the research phase of the research utilisation process. If 

researchers did set their own priorities, they may not reflect the priorities of local decision-

makers, meaning they are less likely to inform policymaking. Exploring ways of 

developing a greater understanding of linked data would be a valuable subject of future 

research.  

 

7.1.2 Addressing local research priorities using data from linked 

routine data 

 
To the best of my knowledge, my thesis includes the first study to use linked routine data 

from the BiB4All cohort for research. I used these data to address a research priority that 

was identified by local stakeholders (Chapter 5). I aimed to lay the foundations for other 

researchers to access and use these data to support children and families. I also 

intended for this research to demonstrate the potential of using these data to support 

decision-making.  

 

This thesis identified a number of challenges when using these data to address a specific 

local research priority. One of the main challenges related to small sample sizes. For 

example, ASQ-3 24-, 27-, and 30-month data were available for <50% of BiB4All children 

who were aged 24 months and over. This was unexpected given that ASQ scores should 

be routinely collected for children in the UK by health visitors as part of the Healthy Child 
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Programme (Department of Health, 2022). There are a number of reasons why these 

data may have been missing. For instance, parents may not have taken up their health 

visiting appointment, where these data would be recorded. This was likely to be 

compounded by the Covid-19 pandemic, where parents may have been concerned about 

attending a face-to-face appointment. There is also the possibility that children moved 

outside of Bradford before their ASQ was recorded, meaning these data would not be 

available as part of BiB4All.   

 

Small sample sizes resulted in a large amount of uncertainty around the estimates. Good 

quality data are needed to support decision-making and lack of confidence in the 

research findings limits the usefulness of these data for decision-making. However, the 

results did imply a relationship between an identification of mild to moderate mental ill 

health during the perinatal period and children’s ASQ scores, which indicates this could 

be an important area for future research. This suggests that the BiB4All data can provide 

only partial intelligence for decision-makers on the impact of maternal mental health on 

children’s ASQ scores, until these data are available and data quality are improved.  

 

Another challenge related to the reliability of the PMH indicator for identifying the 

prevalence of PMH within the cohort. This suggests that significant work is needed to 

understand how data are being recorded in practice and for what purpose, as this can 

guide how researchers work with local services to ensure routine data are captured in a 

way that is meaningful for research and decision-making.  

 

Data quality issues were also highlighted by decision-makers who took part in the 

qualitative research detailed in Chapter 6 and by health and care professionals who were 

consulted throughout this project. This is in accordance with the broader literature that 

describes the limitations and challenges of using routinely collected data from 

population-based studies (Robling et al., 2021; Harron et al., 2017; Warren-Gash, 2017; 

Lugg-Widger et al., 2018; Raftery et al., 2005; Herzog, et al., 2007; Davis et al.,2016). 

This research highlights the need for better quality routine data, especially around key 

outcomes such as the ASQ and PMH, if it is to be used for research and to inform local 

decision-making. Without good quality data, researchers are unable to rely on the 

research findings to make recommendations for policy and practice. Hence, if linked data 

are to be used as a local health intelligence tool for child and maternal health, we need 

to focus on improving the collection of routine data for research. As this research has 

highlighted a gap in the ASQ data, understanding why these data are missing could be 

a key priority. Researchers could: 
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• Explore how missingness compares before, during, and after the Covid-19 

pandemic.  

• Focus on understanding how to account for BiB4All participants who move 

outside of Bradford.  

• Discuss with health visitors why these data may be missing, to consider how 

these data could be improved.  

 

These explorations would be meaningful given that ASQ was considered a research 

priority by local stakeholders, which could generate impetus to improve these data, 

compared to researchers’ wanting to improve these data for their own interest. 

Collaborations between BaBi teams and local services will be essential for driving 

forward these improvements.  

 

Based on my experiences of using and analysing linked routine data (Chapter 5), and 

from speaking to local services throughout my research (including in formal qualitative 

interviews detailed in Chapter 6), improving the connectivity and quality of NHS data 

systems would offer considerable benefits for research, evidence, and clinical practice.  

 

In the literature, GPs have described the challenges of communicating patients’ needs 

with health visitors and midwives due to the way routine data are recorded and shared. 

They described having to use the free text fields to ensure the right information is shared 

(Pybus et al., 2023, Unpublished). The literature on routine health data has also 

highlighted the need to collect comparable data across services. Specific examples are 

described for ethnicity data, where a person may have inconsistent ethnicities recorded 

across health and care datasets (Scobie et al., (2021). Local decision-makers who 

participated in the qualitative research detailed in Chapter 6, described how these data 

inconsistencies limit the value of these data for addressing local issues. This could 

suggest that investment is needed in creating effective data systems, to increase the 

capability of these data for evidence-based decision-making. This is important as the 

success of learning health systems is underpinned by high quality data (Department of 

Health and Social Care, 2022). This type of investment could benefit research conducted 

with a wide range of NHS data, including early years research.  

 

Issues around routine data collection are also apparent in more established data linkage 

systems. Brian Dixon, Director of Public Health Informatics at the Regenstrief Institute, 

which links administrative health data in Indiana, United States, commented that data on 

social determinants of health are not easily accessible for research. For example, 

information about if a person has taken time from their low-paying job and taken two bus 

rides to attend the doctor’s appointment, is not typically collected in medical records, or 
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this is recorded in the free-text field of the medical record. Dixon acknowledges that 

integrating these data into the medical record, in a way that can be accessed for 

research, is likely to be a huge task (Regenstrief Institute, 2023). This demonstrates that 

issues around the quality of routine health data for research are apparent globally, and 

in more established data linkage systems, as it is challenging to summarise people’s 

experiences and characteristics in a series of codes. The global nature of these issues 

may facilitate global solutions to improving the use of linked routine data for research, if 

findings on best practice can be shared across different research groups.   

 

Understanding which clinical codes are most relevant for data analysis was another key 

challenge. I worked with health and care professionals to understand how clinical codes 

are used in practice, although, this was not always possible. As such, I was unable to 

consult health visitors regarding the data collected by their service and I relied on the 

NHS data dictionary to decide which clinical codes to request. I then worked closely with 

the BiB data team to determine which data were appropriate for analysis. Based on this, 

I would recommend a flexible process for researchers to apply for BiB4All data, where 

researchers can work with the data team to understand what data can be accessed. A 

single transaction, where a data request is submitted, and all data are provided is 

unrealistic due to the complex and messy nature of routine data. Hence, adequate 

funding for the BaBi data teams is necessary to allow them to work with researchers to 

fulfil data linkage requests in a timely and meaningful manner. Similarly, adequate 

funding for data teams is likely to apply to other routine data sources which can be used 

for research purposes. For example, the mapping review identified a study that faced 

significant delays in accessing these data (Macfarlane et al., 2019).  

 

Moreover, good documentation about how clinical codes are used in practice and the 

range of values that are recorded could be beneficial, although, developing this 

documentation is likely to be a huge task and could be the subject of future research. 

This is because data systems and coding practices vary between NHS Trusts. Data 

systems also change within each NHS trust over time, which can also impact on how 

data are recorded.  

 

Finally, researchers could be transparent about their experiences of using linked routine 

data to provide learning for other researchers planning to use these data. Learning and 

experiences could be shared by establishing a network of researchers who have or are 

working with BaBi data, similar to the eCRUSAD (Early Career Researchers Using 

Scottish Administrative Data) that has been established at The University of Edinburgh 

(eCRUSADer, 2022). Facilitating an established network of researchers for BaBi data 

could allow for better use of these data in the future research.  
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7.1.3 Understanding local decision-makers’ perspectives of linked 

data research  

 

Chapter 6 explored decision-makers perspectives towards linked routine data and using 

research produced with these data to inform their decision-making. Participants of this 

research perceived linked routine data as a valuable tool for local early years decision-

making. This aligns with the recent large investments made by policymakers in projects 

that support the use of linked routine data to support children and families (Ministry for 

Housing, Communities and Local Government, 2021). 

 

Prior to this research, there was a limited understanding of local decision-makers 

perspectives of linked routine data and why they may not be utilising these data to 

support early year’s decision-making. Despite articulating value in linked routine data, 

there are possible reasons why limited evidence of these data being used to support 

early years decision-making was identified in Chapter 2. Thus, the barriers and 

facilitators to using these data were also explored in Chapter 6 and are the key findings 

are discussed in the next section.  

 

Participants of the qualitative research also expressed how electronic health record 

systems influence the quality of routine data, which could limit the value of the data for 

research and decision-making. This has been discussed above as I also identified these 

challenges when using data from the BiB4All cohort. The perception that linked routine 

data are of poor quality for research could explain why limited evidence of linked data 

informing early years policy and practice was identified in Chapter 2.  

 

The discussions from the qualitative interviews with decision-makers (Chapter 6) 

revealed that decision-makers would use linked data in conjunction with other evidence 

in their decision-making. This is consistent with Weiss’ (1977, 1979, 1982) theory of 

enlightenment, which suggests that a body of research influences policy rather than 

individual research studies. This reaffirms the idea that linked data research may 

contribute to local decision-making around child and maternal health, alongside other 

forms of evidence, and that measuring the impact of a single linked data research study 

on policy and practice can be challenging. This implies that efforts to promote the use of 

linked data research findings may be worthwhile but measuring the impact of these 

efforts on research utilisation is likely to be a challenge.  
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7.1.4 Supporting the use of linked data research by local decision-

makers  

 
The barriers and facilitators associated with the use of research by policymakers is widely 

documented (see section 1.5.1). However, the use of linked data research by 

policymakers, and the factors influencing this, was not well understood prior to this 

research (see Chapter 2). I have addressed this knowledge gap by presenting local 

decision-makers’ perspectives towards being engaged and supported to make use of 

linked data research from the BaBi studies (Chapter 6).  

 

To support the use of linked data research by local decision-makers, my thesis 

consistently found that developing professional’s and communities’ understanding of 

linked routine data, and its potential for research, would be beneficial. For example, 

educating stakeholders and members of the public on the BaBi data would better enable 

them to identify priorities for linked data research (see section 7.1.1). Participants of the 

qualitative research in Chapter 6 recommended educating those that input routine data, 

during their professional training, about the importance of accurate routine data collection 

and the implications for research. This could help overcome some of the data quality 

issues described by participants in the qualitative research, and those I identified in 

conducing the research in Chapter 5. This could then improve the value of these data for 

research and decision-making.  

 

However, there may be barriers to improving the way that routine data are collected. For 

example, professionals may not have the time or tools to correctly enter the information 

in a way that is relevant for research, meaning data quality and collection issues may 

persist. Furthermore, health and care professionals are likely to prioritise delivering their 

services and not gathering data. Nonetheless, good quality data remains essential if it is 

to be used for research that is relevant to local policy and practice. Bringing together 

multidisciplinary collaborations of health and care professionals and researchers locally, 

may enable improvements to routine data systems that allow for better data for both 

health care delivery and research.  

 

In addition to educating those that input the data, it is important that the data systems 

that are used to capture routine data are flexible, allowing information that is important 

locally to be collected. If the data systems do not allow certain information to be recorded 

or they record data in a way that is not accessible to researchers, then this limits the 

effectiveness of educating professionals to improve these data for research. This is 

because professionals are limited to recording information that can be captured by the 

data system and recording this information in a certain way. For example, clinical 
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professionals record the ethnicity of a patient using a list of pre-defined categories where 

they chose the clinical code most appropriate. This links to the discussion in section 7.1.2 

regarding the need for an NHS data system that meets the needs of decision-makers 

(including clinicians, commissioners, and researchers). Further research is needed to 

identify the barriers to improving the collection of routine data.  

 

The BaBi teams have already established a relationship with the local maternity data 

system providers and local midwifery teams as part of embedding the BaBi consent 

process into the routine practice. They have also developed relationships with other local 

services through their steering groups, which creates the opportunity for BaBi teams to 

work with these local services and data providers to overcome the issues discussed. It 

may also be possible to change the data collection systems so that BaBi teams are able 

to shape how clinicians record data, e.g., changing the system so that the patient record 

cannot be closed unless particular data fields are filled in. Moreover, there is potential for 

BaBi teams to work in partnership with those who input routine data to find out how 

changing the way information is collected would impact their clinical role and what would 

work best for them. It is important that any changes do not negatively impact on patient 

care.  

 

The Better Start Programmes have previously demonstrated that it is possible to work 

with local services to improve the collection of routine data. For example, the Better Start 

Bradford Innovation Hub began to plug data gaps by working with health visitors to 

develop a tool for measuring maternal-infant attachment. Small Steps Big Changes in 

Nottingham worked with early years colleagues and local primary and nursery schools 

to bridge the gap in missing standardised testing data (The National Lottery Community 

Fund, 2022). Thus, there is the potential to improve routine data collection in areas 

setting up BaBi studies. 

 

Developing policymakers’ skills in research is identified in the wider ‘research use’ 

literature as supporting the use of research in decision-making (Oliver et al., 2014).  

Therefore, this research adds to this body of knowledge by identifying the skills needed 

by decision-makers in areas setting up BaBi studies, to use research that utilises linked 

routine data.  

 

At an event held by the Nuffield Trust event in November 2019, which is described in 

Chapter 2, lack of analytical capacity in local authorities was discussed as a barrier to 

using linked routine data. They also discussed the importance of building an 

understanding of linked routine data amongst commissioners and incorporating linked 

data research into their decision-making roles was key. To build this understanding, 
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participants of the qualitative research in Chapter 6 suggested sharing examples of how 

linked data have been used by others.  

 

To effectively engage local decision-makers in linked data research, this thesis identified 

that engagement activities needed to be convenient and involve a short time 

commitment. This reflects the busy nature of local health and care services. Many of the 

attendees at the prioritisation workshops in Chapter 4 were able to contribute as the 

meeting was short (less than two hours) and it was held online. This was reflected in the 

workshop feedback. When attempting to engage local services in the research 

conducted in Chapter 5, I found it challenging to find a time when health professionals 

could meet to discuss the routine data, even when this was a short time commitment. 

This could be the result of increased pressure on the NHS as a result of the Covid-19 

pandemic. In the qualitative research in Chapter 6, participants described how being able 

to discuss research findings with researchers allowed them to quickly engage with the 

research findings and make decisions about the evidence. They also wanted the 

research outputs to be presented as a short summary as this is quick to engage with.  

 

The need for concise, ‘short and snappy’ information was emphasised by Hopf et al., 

(2014) in the mapping review in Chapter 2 and is consistent with the wider literature on 

the use of evidence by decision-makers (Cairney and Oliver, 2018; Dobbins et al., 2007; 

Lavis et al., (2005); Contandriopoulos et al., 2010; Innvær et al. 2002; Mitton et al., 2007; 

Nutley, et al., 2007; Walter, et al., 2005). Hence, when turning the evidence produced 

using linked routine data into actionable products for research users (during the 

translational phase of the research utilisation process, see Figure 5), I recommend 

representing the research outputs in a way that is quick and convenient for decision-

makers to engage with. This could improve the chances of linked data research being 

used as a local health intelligence tool, alongside other forms of evidence.  

 

There are many initiatives across the world that have been designed to achieve better 

health through data linkage systems, e.g., Regenstrief Institute, SAIL databank, Data 

Linkage Western Australia, Manitoba Centre for Health Policy (MCHP) (Regenstrief 

Institute, 2023; NIHR Applied Research Collaboration South London, 2021; Government 

of Western Australia Department of Health, 2023; Katz et al., 2021). As the BaBi network 

is relatively new, it can learn from these more mature data linkage systems elsewhere in 

the world on how to successfully implement policy. For example, the MCHP have 

documented the key lessons they have learnt about what makes relationships between 

policymakers and researchers work (Katz et al., 2021). The MCHP work with the ‘Need 

To Know’ (NTK) team who provide an ongoing platform for two-way communication 

between researchers and regional health planners in Manitoba. During regular meetings, 
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health planners share the questions they would like to have answered, and the 

researchers build capacity among them for understanding how the data can be used to 

answer these questions. Building capacity among health planners on scientific methods 

and approaches to using the data supports greater acceptance to the results produced 

using those data. Researchers also benefit from the insights of planners (Katz et al., 

2021). This approach is similar to what was articulated by participants of the qualitative 

research in Chapter 6, regarding how they wanted to discuss linked data research. Thus, 

BaBi teams can learn from the work of the MCHP and the NTK team regarding how to 

create this platform of two-way communication that can support the successful 

translation of linked data research into policymaking. 

 

Time constraints and lack of capacity were frequently discussed as barriers to engaging 

with linked data research by participants of the qualitative research in Chapter 6. Many 

participants described research as not in the nature of their job, when explaining why 

they do not have time to engage with research. This perception that research is not part 

of their role creates challenges for engaging these decision-makers in linked data 

research. This is because these decision-makers may prioritise tasks they perceive to 

be part of their role over engaging in research. This was apparent when conducting the 

research in Chapter 5, as I was unable to consult health visitors as part of the data 

analysis process. They were potentially prioritising their clinical role over engaging with 

the research. This demonstrates how a decision-maker’s perception of who is 

responsible for research may affect engagement with research. This subsequently 

impacts how useful the research is to decision-makers and whether it can be used as a 

local health intelligence tool for child and maternal health.  

 

Therefore, to support the use of linked data by local decision-makers, a change at the 

systems level may be required, to ensure research is better embedded within decision-

maker roles. This could benefit the use of linked data research for health care decision-

making as research becomes a more visible priority for decision-makers. A change to 

the decision-making culture and the way decision-makers’ perceive their involvement 

with research, may also be needed. The introduction of ICSs within the NHS and the 

HDRCs in local authorities will likely support this change of narrative around the who is 

responsible for research. Without changing this perception, addressing the other barriers 

such as lack of skills in linked data research are unlikely to have a significant impact. 

 

My thesis has consistently shown that collaboration between researchers and local 

services is important when using linked routine data for research and decision-making. 

The thread of engaging local stakeholders runs throughout my thesis and is important at 

all stages of the linked data research cycle. For example, Chapter 4 explains why 
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stakeholder engagement is important in the prioritisation of research, and specifically 

linked data research. Chapter 2 shows that engagement of local services is a strategy 

used by data linkage studies to promote the use of their data. This is also consistent with 

the wider ‘research use’ literature, as it is suggested that improving the communications 

between the policy and research communities can support the use of research by 

decision-makers (Boswell and Smith, 2017). The importance of actively engaging, 

liaising, and consulting with key stakeholders to maintain positive working relationships 

as part of using linked routine data for research is also a key element of ‘The Western 

Australia (WA) data linkage strategy 2022-2024’ (Government of Western Australia, 

2023). Moreover, Chapter 5 demonstrated how collaboration between those who collect 

routine data and those who use routine data for research is essential. It allows 

researchers to understand how data were collected, so that they can make informed 

decisions about its reliability for research. This can lead to greater confidence in the 

research findings and more useful recommendations for policy and practice. It also 

allows researchers and local services to work together to improve these data. Hence, 

collaboration between researchers and local stakeholders is essential if linked data are 

to be used as a local health intelligence tool for child and maternal health.  

 

7.2 Strengths and limitations of the overall thesis  

 

The BaBi Network was an appropriate case study for addressing the aim of this thesis 

as it allowed an exploration of a number of studies accessing and linking routine data for 

research across a range of local areas. This means the findings could be useful in several 

different settings. In addition, the BaBi LHI model provided a useful guide for 

understanding the challenges faced when using these data for research and translating 

this into decision-making. For example, there were challenges associated with identifying 

and addressing local research priorities for linked data research, as well as engaging 

and supporting decision-makers to use the research evidence. Despite the BaBi LHI 

model being unpublished, it is underpinned by well-established principles of data-driven 

decision-making, learning health systems and theories around research utilisation, that 

allowed me to generate this understanding. I was, however, unable to observe the latter 

parts of the BaBi LHI model (implementation of a policy change and evaluation of the 

policy change) within the constraints of this project.  

 

Having attempted to go through the first four stages of this model, I think it would be 

useful to elaborate on the ‘policy or practice’ and ‘decision-making’ stages of the BaBi 

LHI model. A key finding from this research was that existing routine data needs to be 

improved if it is to be used to inform decision-making. As a result of this, a decision has 
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been made to carry out further work to explore how ASQ and PMH data are collected 

locally and how these data can be captured in a meaningful way. This work is a 

collaboration between researchers at Born in Bradford and local services. Hence, 

research using these data may not always lead initially to a conventional change to 

practice, where decision-makers decide to introduce an intervention or change service 

delivery that would directly influences patient care. It could lead to a change in the way 

data are recorded by health care professionals, which is the case in this research, that 

does not initially affect the patient’s experience. In the same way that routine data could 

be used to evaluate the success of an intervention or change to service delivery, we can 

use these data to explore whether the change to the way these data are recorded has 

influenced how useful they are for research and decision-making. Hence, I think it is 

helpful to include this in the model to reflect how researchers can also be part of the 

decision-making process and how changes to data collection can then lead to 

improvements in health care. This is important as my research suggests that significant 

work is needed to improve routine data before it can be used to inform decision-making, 

and that changes to these data are crucial in moving towards these data being used a 

local health intelligence tool.  

 

In the FHI 360 Research Utilisation framework (Kim et al., 2018), key activities are 

detailed at each of the stages, e.g., engaging policymakers is a key activity during the 

‘Foundational Phase’ of the research utilisation process. As such, it may be helpful to 

incorporate the learning from this PhD research into the BaBi LHI model to provide 

guidance at each of the stages. For example, the recommendations from effective 

engagement of local decision-makers in linked data research, detailed in section 7.1.4, 

could be included under the ‘decision-making’ of the BaBi LHI model. Details of the 

prioritisation workshop method, detailed in Chapter 4, could be included under the 

‘Identification and Prioritisation’ stage. This would allow BaBi sites to benefit from the 

learning generated in this PhD.  

 

Many of the issues identified in this research, such as data missingness and data quality 

issues, are likely shared with other localities. To share ongoing learning about identified 

issues, and reduce the duplication of work across sites, there are a number of 

‘communities of practice’ that exist across the BaBi Network. For example, the data 

teams at each of the local BaBi sites meet monthly to discuss issues, share practice and 

to provide updates on their planned work. The BaBi research midwives meet every two 

weeks to share good practice and provide peer support. The BaBi Network Coordinating 

Centre share updates with local sites through regular email communication and 

meetings, which often generates rich discussions in the community of practice meetings. 

In addition, there is a Google Drive, which collates useful resources for BaBi sites and 
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records current work being conducted across the Network in an ‘impact log’. Hence, there 

are various communication channels that allow for collaboration and sharing of 

knowledge across the Network that can facilitate the use linked routine data for research 

and decision-making, whilst minimising the potential for duplication of effort across sites.  

 

Using data from the BaBi study in Bradford (BiB4All) to address a research question that 

was prioritised locally allowed an illustration of the real benefits, challenges, and 

solutions to using these data to support decision-making. There was also the potential 

for this research to benefit the local population and to allow BiB to feedback to 

participants how their data have been used.   

 

A strength of a case study approach is that it can provide in-depth accounts of a 

phenomena in a real-world setting, although, this may not be generalisable to other 

settings. As such, further research is needed to understand if the benefits and challenges 

identified in this research are applicable to other BaBi sites or local areas utilising linked 

data for research. Moreover, there are many models of linking data for research and the 

BaBi Network focuses on data linkage at the local level. Thus, some of the findings may 

not be generalisable to studies linking data on a population or national level.  

 

Another strength is that the teams setting up data linkage studies as part of the BaBi 

Network, who are the intended audience of the research outputs, were involved 

throughout this project. They were involved in the design and conduct of the engagement 

workshops in Chapter 4, and in the planning and recruitment of the qualitative research 

in Chapter 6. This increases the likelihood that the research outputs will be useful to 

these teams. This aligns with the applied and practical nature of this research. Moreover, 

the engagement method that was developed as part of this PhD has formed part of a 

toolkit to support new and developing BaBi sites, which also now supports the use of this 

method upon completion of this PhD.  

 

As discussed throughout this thesis, there are a number of different actors that influence 

the research utilisation process such as journalists, lobbyists, politicians, and 

researchers. This thesis has considered how researchers and BaBi teams can actively 

promote the use of linked data research findings. The role of other actors in the use of 

linked data research was not explored in this thesis. This may be a fruitful line of future 

research, as this would allow for greater complexity to be considered in the use of linked 

data research.  

 

Due to delays in receiving the BiB4All data, I conducted the qualitative research detailed 

in Chapter 6 before conducting the data analysis presented in Chapter 5. This meant that 
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I was able to draw on the findings from the qualitative research, when conducing and 

disseminating the BiB4All data analysis. For instance, decision-makers articulated the 

importance of good quality and robust data to underpin their decision-making. I took this 

into account when interpreting the results of the data analysis presented in Chapter 5.  

 

Throughout this research, I engaged many local stakeholders, including in the 

prioritisation of research topics and when analysing BiB4All data. I was transparent about 

the scope of the involvement and what was to be expected. However, learning from this 

experience, in future research projects I would consider setting up a stakeholder group 

to consult throughout the whole project. In addition, the majority of the stakeholders 

involved in this research, after the research priorities had been identified, were from local 

health and care services or the local council. In future research, I would like to involve 

public contributors when analysing the linked data, to ensure their needs are also 

reflected in the research outputs. This is because many of the considerations I made 

were based on clinical advice.  

 

A limitation of this thesis is that only routinely collected data from the health service was 

explored in the data analysis. Therefore, I was unable to comment on the usefulness of 

routine data from other public services. This could be an important area for future 

research as much of the data related to the wider determinants of health are captured 

outside the health service (Sohal, et al., 2022).  

 

Within the scope of this project, I was unable to explore why there were large amounts 

of missing data for key variables. Section 7.4 details my recommendations for future 

research.  

 

7.3 Recommendations for BaBi teams  

 

This thesis aimed to produce a set of practical recommendations for new and existing 

BaBi sites on how to engage and support the use of linked data in their local areas, at 

each stage of the BaBi LHI model. For example, to recommend a potential method for 

identifying local research priorities to be addressed using BaBi data (see Chapter 4).  

These recommendations are aimed at a non-academic audience as the teams managing 

and setting up BaBi studies are from a range of backgrounds, including midwives, 

clinicians, and commissioners. These recommendations could also be useful to those 

working with linked data more generally as the research findings from this thesis align 

with the wider literature on ‘research use’ and linked routine data.  
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This section presents the key recommendations from this research, in addition to those 

already discussed throughout this thesis.  

 

In Chapter 1, I presented an impact case study of the GUS research cohort. The activities 

identified as important for encouraging the use of research by decision-makers in this 

thesis are consistent with those in the GUS impact assessment. For example, GUS 

promoted their research findings through a variety of mediums, and this was identified 

as important by the decisions-makers who took part in the qualitative research in Chapter 

6. Hence, to facilitate research impact, I would recommend that the BaBi Network fund a 

team member who is responsible for the dissemination of their research, such as a 

dissemination officer. This dissemination officer could track engagement with decision-

makers and directly ask policymakers about whether they have made use of the 

research.  

 

Chapter 2 of this thesis identified a gap in the knowledge for how linked data research 

has influenced early years decision-making. Therefore, I would also recommend 

producing a report, similar to the format of the GUS impact assessment, detailing how 

the research from BaBi has influenced local decision-making and how this was achieved. 

This would improve the transparency around how linked data research is making a 

difference to local families, which can support future investments in linked data research. 

I acknowledge that these recommendations will need substantial funding to implement, 

and this is not an easy task given the challenges of measuring research impact. It would 

also involve following up with all the researchers who use BaBi data to find out how their 

research has informed policy and practice. This is because external researchers can 

apply to use these data. This becomes even more complex when you consider the use 

of the BaBi meta-cohort. I would recommend that the BaBi teams ask researchers, as 

part of the data sharing agreement, to document the impacts of their research and share 

these with the BaBi team at agreed timepoints.  

 

The process of supporting the use of linked data research in decision-making and tracing 

this impact could be facilitated by developing partnerships between researchers using 

linked routine data and decision-makers. This research suggested that creating a space 

where researchers could present their work and decision-makers could ask questions 

and discuss potential actions would be beneficial. Researchers could observe how their 

research is being used to inform decisions and decision-makers can conveniently access 

the information they need. However, developing these partnerships could be challenging 

as BaBi data can be accessed by many researchers from different research institutions 

and for a variety of purposes. Many of these researchers will access BaBi data for a one-

off research project. This means that these researchers are unlikely to invest in 
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developing these relationships. Implementing my second recommendation to track the 

outputs of these researchers would mitigate some of this impact, as it would allow the 

BaBi teams to share these findings through their partnerships with decision-makers.  

 

Therefore, I would recommend that the BaBi teams continue to invest in developing 

partnerships with local decision-makers, to create a platform for researchers who have 

used their data to easily present their research findings to the relevant decision-makers. 

The BaBi teams would then be supporting decision-makers to access the local health 

intelligence they need. This supports researchers to be influential actors within the policy 

network, and take advantage of the opportunities to influence policy, as discussed in 

section 1.5.2. Lessons from the MCHP, discussed in section 7.1.4, can be utilised to 

develop this platform (Katz et al., 2021). 

 

To support researchers to use BaBi data, I would recommend that the BaBi Network 

provides a list of key information contained in each dataset, standards for data curation, 

and how these data can be accessed. This could reduce some of the barriers for 

researchers to use these data for policy relevant research, such as those described in 

this thesis. This will likely require significant resource to produce and maintain due to the 

vastness and complexity of the data.  

 

In addition, there is a move towards hosting linked routine data in a TRE, as this can 

support the development of researchers’ skills by allowing researchers to share 

knowledge of working with these data (Goldacre and Morely, 2022).  BaBi could consider 

hosting their data in a TRE to benefit future use of these data. 

 

These recommendations have been shared with the BaBi teams and made available on 

the BaBi shared drive for new and existing BaBi sites.  

 

7.4 Recommendations for future research  

 

In addition to the specific recommendations for future research provided within each 

study, my thesis generated several general recommendations of future work.  

 

This thesis highlighted that missing data was a key challenge for using linked routine 

data to address local research priorities. ASQ-3 scores were not available for many 

children in the BiB4All cohort, which is a key outcome variable. It is unclear why these 

data are missing, and further research is planned to explore if this was because data 

were unable to be linked for those children; if they weren’t recorded due to the Covid-19 
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pandemic; or if there was another reason. This is important if these data are to be used 

to conduct policy relevant research.  

 

This research also highlighted the challenges of using routine data to identify the 

prevalence of PMH. Additional research is planned to explore how these data can be 

captured in a more meaningful way for research and decision-making. Moreover, further 

research can also explore whether the issues identified for the BiB4All cohort are the 

same for other local BaBi cohorts.  

 

This thesis has frequently discussed how educating health and care professionals and 

decision-makers on the potential value of routine data for research could be beneficial. 

This could improve the quality of routine data collection for research and the value of the 

research for decision-making. However, further research is needed to understand how 

best to achieve this in a way that would allow for better use of these data and that would 

not detract from their professional role.  

 

The findings from Chapter 2 suggested that further research was needed to understand 

if linked data research was being used by decision-makers but not documented, or if 

there were barriers to using these data. This thesis partly addresses this by exploring, at 

the local level, whether these data had been used previously by decision-makers and the 

barriers associated with this. Further research is needed to understand this on a broader 

scale.  

 

In this thesis, I focus on the first four stages of the BaBi LHI model which correspond to 

the foundational, research and translational phases of FHI 360 Research Utilisation 

Framework (Kim et al., 2018). Future research could explore the latter stages of the BaBi 

LHI model or the institutionalisation phase of research utilisation. These stages focus on 

the change that was made to policy and practice, as a result of the research, and 

evaluating this change, using the linked routine data, to see if it had an impact on health 

or practice. This could include exploring how changes made to the collection of routine 

ASQ and PMH data, as a result of this research, has influenced the utility of these data 

for research and decision-making. It will be important to understand the challenges and 

opportunities at each of these stages if BaBi data are to be used as a local health 

intelligence tool for child and maternal health. Existing research on evaluating policy and 

practice changes can inform how linked routine data can be used to explore this.  

 

Finally, Chapter 6 of this thesis highlighted that decision-makers’ have varying 

perspectives towards who is responsible for research. Further research could explore 

whether decision-makers’ perceptions towards their role in research influences the time 
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they are willing to devote to linked data research and its application. This is 

recommended, given the increasing focus on the role of the health and care workforce 

in research, particularly within the new ICS structure and the importance of stakeholder 

engagement in the research utilisation process (NHS, 2023a).  

 

7.5  Recommendations for policy and practice  

 

The findings from this thesis suggest that to realise the benefits of linked routine data 

from the BaBi studies, it is important that health and care professionals, commissioners, 

and service providers understand their role in research. As such, I would recommend 

that clinical practice supports their workforce to accurately collect routine data by 

developing an understanding around the importance of routine data for research. I would 

also recommend developing a working culture that is supportive of involvement in 

research. This will likely be facilitated with the introduction of the new ICS model through 

their work to develop system-level research strategies, as recommended by NHS 

England (NHS, 2023a). 

 

It is also important that commissioners fully understand the significance of their role in 

research and a systems-level approach may be needed to help shape the narrative 

around who is responsible for research. In Chapter 6, decision-makers suggested that 

developing ways of embedding the use of linked routine data to inform decision-making 

in the policy process would support the use of these data and this is a recommendation 

of this thesis.  

 

7.6  Chapter summary 

 

In this chapter, I have discussed how my thesis has contributed to and added new 

understanding of how linked routine data, from the BaBi studies, can be used as a local 

health intelligence tool for child and maternal health. The key finding is that local 

decision-makers perceive value in linked routine data for early years’ decision-making, 

however, if the potential of these data are to be realised, we need to focus on improving 

the collection and curation of these data for research. Missing data, and data not 

capturing the relevant outcomes and exposures, were the key concerns identified in this 

thesis when attempting to answer one question that was prioritised locally. Therefore, a 

key recommendation from this research is for BaBi teams to work with local services and 

data providers to understand more about the way data are captured and opportunities to 

improve this. This can help ensure key information about families is accurately captured, 

allowing it to be used to inform decisions that improve their health. This can be supported 
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through developing partnerships between BaBi teams and local services. How BaBi 

teams can successfully influence the collection of routine data should be the focus of 

future research.  

 

This thesis also identified other barriers for decision-makers to engage with and use 

linked data research. An important barrier related to decision-makers’ perspectives 

towards their responsibility for research. A key priority for research is to explore this 

further and to understand whether changing the narrative around the responsibility for 

research, at a systems-level, could lead to greater engagement in linked data research 

by stakeholders, and how best to do this.  

 

Finally, this thesis highlighted the importance of working with health and care 

professionals when analysing routinely collected health data, to ensure researchers 

understand what information these data represent.  

 

The use of existing data or routinely collected data to drive decision-making is high on 

the policy agenda. As there are several studies being set up with the purposes of linking 

routine data for research, and there has been significant investment in this area, it is 

important that we address the issues identified in this thesis, to ensure that we are 

maximising the benefits of these endeavours. 

  



 
 

Appendices 

A: Further information for Chapter 2 

A1. Search Strategy Pilot - Excluded data sources 

Table 54 details the additional sources searched during the pilot that were excluded from the final search strategy and the reasons they were excluded.  

 

Table 54 Excluded data sources from mapping review 

Data source Type of source Reason for exclusion  

Action for children 
https://www.actionforchildren.org.uk 

Children’s charity website No results  

Barnardos 
https://www.barnardos.org.uk 

Children’s charity website No relevant results 

The Health Foundation  
https://health.org.uk 

Health charity website No results for data linkage in the topic of children and young people  

Early Intervention Foundation  
https://www.eif.org.uk 

Early years charity website  No relevant results 

Institute of health equity 
https://www.instituteofhealthequity.org 

Website relating to health equity No relevant results when searching data linkage search terms 

Joseph Rowntree Foundation www.jrf.org.uk Independent social change 
organisation working to solve 
poverty, website 

No relevant results to data linkage for early life health. 

Nesta 
https://www.nesta.org.uk 

Agency for social good website One page recommended the use of data linkage to improve data for 
children’s services but was not relevant within the scope of this review. No 
other relevant results when searching for data linkage 

Perinatal Institute 
https://www.perinatal.org.uk 

Not for profit organisation website no search function or relevant pages 

BASE 
https://www.base-search.net 

Database Lots of irrelevant results  

https://www.instituteofhealthequity.org/
http://www.jrf.org.uk/
https://www.base-search.net/


 368 

Data source Type of source Reason for exclusion  

Child link 
http://www.childlink.co.uk 

Database I do not have access to this site 

OpenGrey 
http://www.opengrey.eu 

Database No relevant articles returned when searching key search terms  

Policy commons 
https://policycommons.net 

Database Subscription required for multiple searches and few relevant articles. It has 
a limited search function making it difficult to focus the results.  

Open DOAR 
https://v2.sherpa.ac.uk/opendoar/  

Database No relevant results  

The Hertfordshire Cohort Study  
https://www.mrc.soton.ac.uk/herts/ 

Data linkage study website  No information on findings related to data linkage or child health.  
 

Liverpool Families Programme 
https://liverpool.gov.uk/children-and-
families/liverpool-families-programme/ 

Data linkage study website No search function to find key publications. 

Maternal and Child Health Network (MatCHNet) 
http://matchnet.sphsu.gla.ac.uk 

Data linkage study website Website down at the time of the pilot search  

National Neonatal Research Database (NNRD) 
https://www.imperial.ac.uk/neonatal-data-
analysis-unit/neonatal-data-analysis-
unit/utilising-the-national-neonatal-research-
database/ 

Data linkage study website Links to outputs not accessible 

Next steps, previously known as the Longitudinal 
Study of Young People in England 
https://nextstepsstudy.org.uk 

Data linkage study website Children too old  

eLIXIR 
http://www.guysandstthomasbrc.nihr.ac.uk/ 
microsites/elixir/about-the-programme/ 
 

Data linkage study website No research outputs 

Millennium Cohort Study (MCS) 
https://cls.ucl.ac.uk/cls-studies/millennium-
cohort-study/ 

Data linkage study website There was no way of searching for impacts of MCS, but you can look at 
impacts for the centre for longitudinal studies. There was, however, no 
results when I searched the search terms. I also  
navigated to ‘publications and resources’ and clicked on Briefings and 
impact. I then clicked ‘browse and filter’, and selected all document types; 
early years, childhood and pregnancy, birth and infancy in life stage filters. 
It is possible to  filter which study you are interested in out of MCS, National 
Child Development Study (NCDS) and 1970 British Cohort study (BCS70). 

https://v2.sherpa.ac.uk/opendoar/
https://www.mrc.soton.ac.uk/herts/
https://liverpool.gov.uk/children-and-families/liverpool-families-programme/
https://liverpool.gov.uk/children-and-families/liverpool-families-programme/
http://www.guysandstthomasbrc.nihr.ac.uk/
https://cls.ucl.ac.uk/cls-studies/millennium-cohort-study/
https://cls.ucl.ac.uk/cls-studies/millennium-cohort-study/
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Data source Type of source Reason for exclusion  

I included all within the search filter except next steps as the children are 
too old. I did filter on each of the different studies to ensure the children were 
below the age of five such as NCDS birth sweep, BCS70 birth sweep and 
age five sweep. There were no relevant results. 
 

Northern Ireland Longitudinal Study (NILS) 
https://www.nils-rsu.co.uk 

Data linkage study website Outputs found in CALLS-HUB 

Office for National Statistics Longitudinal Study 
(ONS LS) 
https://www.ons.gov.uk/aboutus/whatwedo 
/paidservices/longitudinalstudyls 

Data linkage study website Outputs found in CALLS-HUB 

Scottish Longitudinal Study (SLS) 
https://sls.lscs.ac.uk 

Data linkage study website Outputs found in CALLS-HUB 

Qresearch  
https://www.qresearch.org 

Data linkage study website Browsed the first 100 papers in the publications section and none related to 
early life health 

Scottish Informatics and Linkage Collaboration 
(SILC) https://www.datalinkagescotland.co.uk- 

Data linkage study website Findings of SILC were difficult to search, it is likely that published studies 
will mention where data was provided by SILC. 

Scottish Health Informatics Programme (SHIP) 
has moved to FARR institute  
https://www.farrinstitute.org 
 

Data linkage study website No results in publications for data linkage  

Southampton Women’s Survey (SWS) Data linkage study website No relevant results  

Think Family Database (TFD) by Bristol insights 
group 
▪ https://www.bristol.gov.uk/policies-plans-

strategies/the-troubled-families-scheme   
▪ https://insightbristol.wixsite.com/home/think-

family-database  

Data linkage study website Is not easily searched for impact or research findings.  

Health Data Research UK (HDR UK) 
https://www.hdruk.ac.uk 

Data linkage study website Research not focused on child and early life health. 

National Institute for Health and Care Excellence 
(NICE) 
https://www.nice.org.uk 

Organisation that provides 
guidance to improve health and 
social care website 

No relevant results to data linkage on the website. 

Ministry of Justice in gov.uk  Policy website known to link to 
health data 

Checked the first 30 results when searched for data linkage and none 
related to health 

https://www.ons.gov.uk/aboutus/whatwedo
https://www.datalinkagescotland.co.uk-/
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Data source Type of source Reason for exclusion  

eDRIS 
 https://www.isdscotland.org/Products-and-
Services/EDRIS/ 

Data service Navigated to ‘publications’ page of the website and filtered by health topic 
to narrow down to child health. The results did not appear to link to data 
linkage. 

Research Excellence Framework  
https://www.ref.ac.uk 

System for recording the impact of 
research 

I searched terms “linkage”, “linked data”, “Routine data” and “administrative 
data”, where in each case I filtered on UK results. “linkage, “administrative 
data” and “linked data” searches had no results that were relevant to child 
health. “Routine data” search identified one potentially relevant article but 
the use of linked data was unclear.  

 

https://www.isdscotland.org/Products-and-Services/EDRIS/
https://www.isdscotland.org/Products-and-Services/EDRIS/


 
 

A2. Final Search Strategy 

 

Table 55 presents the strategy used to search Medline via Ovid. All other database 

searches can be found on the online open access repository, Figshare 

(https://doi.org/10.6084/m9.figshare.24005949.v1). This link also provides details of all 

grey literature searches.  

 

Table 55 Medline via Ovid 1996- week 5 2021  

Data searched: 12/10/2021 

Term Results 

1. “Early years”.tw 
2. Infant.tw 
3. Infancy.tw 
4. Baby.tw 
5. Babies.tw 
6. Toddler*.tw 
7. Preschool.tw 
8. “First years”.tw 
9. “Early childhood”.tw 
10. Child*.tw 
11. Antenatal.tw 
12. Postnatal.tw 
13. Newborn.tw 
14. Mother*.tw 
15. Parent*.tw 
16. Family.tw 
17. Families.tw 
18. Maternity.tw 
19. Maternal.tw 
20. Father.tw 
21. Paternal.tw 
22. Pregnancy.tw 
23. Pregnant.tw 
24. Perinatal tw 
25. Paediatric.tw 
 
48. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 
8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 
OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 
OR 21 OR 22 OR 23 OR 24 OR 25 

2935 
101468 
32613 
25222 
23606 
9353 
17319 
2961 
20291 
923132 
27386 
76422 
62205 
154315 
293125 
613777 
186705 
14992 
189091 
16317 
17611 
243849 
126067 
50767 
47851 
 
2197982 

26. “Data link*”.ti 
27.“Link* adj3 data*”.ti 
28. “Integrated data*”.ti 
29. “Connected data”.ti 
30. “Record link*”.ti 
31. “information link*”.ti 
32. “linked electronic health record*”.ti 
33. “electronic birth cohort”.ti 
34. e-cohort.ti 
 
49. 26 OR 27 OR 28 OR 29 OR 30 OR 31 
OR 32 OR 33 OR 34 

503 
1229 
288 
0 
698 
13 
21 
4 
27 
  
2257 

35. UK.tw 
36. United Kingdom.tw 
37. Great Britain.tw 
38. England.tw 

95020 
30427 
4173 
37284 
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Term Results 

39. Scotland.tw 
40. Wales.tw 
41. Northern Ireland.tw 
42. Welsh.tw 
43. Scottish.tw 
44. English.tw 
45. Britain.tw 
46. British.tw 
47. “New South Wales”.tw 
 
50. 35 OR 36 OR 37 OR 38 OR 39 OR 40 
OR 41 OR 42 OR 43 NOT 44 OR 45 OR 46 
OR 47 
 

11898 
17320 
3622 
1369 
6736 
84019 
7904 
31778 
7108 
 
271490 

48 AND 49 AND 50 112 
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B: Further information for Chapter 4 

B1. Guidance document for prioritisation workshop facilitators  

 

Agenda for the workshop 

10:00 Join the Zoom call  

10:05 Welcome and Introductions (Chair– 10 mins) 
Welcome attendees to the child and maternal health prioritisation 
workshop.  
 
The purpose of the session is to is to bring people together to discuss 
important areas of child and maternal health that can be explored with 
BaBi data. 
 
Remind attendees that the session is going to be recorded.  
 
(Technical support facilitator starts the recording) 

10:10 Ground Rules (Chair- 5 mins) 
See ground rules section below 

10:15 Ice Breaker (Chair- 5 mins) 
Attendees will be asked to turn their cameras off and turn them back on to 
wave if the category applies to them. E.g., wave if you are a parent… a 
researcher…etc.  

10:20 Background presentation  
A member of the team will briefly talk though what BaBi is and how we got 
to this workshop.  

10:30 Opportunity to ask questions (Chair- 5 mins) 
See if attendees have any questions. A member of the facilitation team to 
assist in checking the chat for questions.  
 

10:35 Explain first group task (Chair-5 mins) 
Explain that attendees will now be placed into small groups for 20 minutes 
and asked to discuss areas of child and maternal health that they want to 
know more about and that they think could be answered with the data we 
have described. Explain that one member from each group will feedback 
the main points from the discussion to the main group.  
 
(Technical support facilitator initiates the breakout rooms for session one). 
 
(Chair – ask attendees to join the breakout room) 

10:40 Breakout session one (All facilitators) 
Please see below Breakout Session one 

11:00 Whole group feedback (Chair- 15mins) 
Ask a member from each group to feedback their key ideas. Ask the public 
contributor’s group to feedback first and ask who the nominated group 
member was, followed by Midwives, Health visitors, Clinicians, and 
Commissioners.  
 
Once each group has fed back explain that after the break the groups will 
be mixed up and they will be placed into new groups. They will be asked 
to prioritise the research areas that were generated in the first task, based 
on urgency and importance. One member from each group will then 
feedback the group’s favourite idea to the main group.  
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11:15  Short comfort break (Chair - 10 mins) 

11:25 Return from the break (Chair)  
Ask if attendees can turn their cameras on so facilitators can see if 
everyone is back from the break.  
(Technical support facilitator initiates breakout rooms for session two once 
people have returned from the break). 

11:28 Breakout session two (All facilitators) 
Please see below Breakout Session two. 

11:45 Whole group feedback  
A member from each group to feedback their most important research idea 
(30 seconds per group). A brief discussion reflecting on how members 
found the session. 

11:55 Concluding remarks (Chair- 5mins) 
Thank everyone for attending the session and ask if anyone has any final 
remarks they would like to make.  
 
Explain how the outputs from the session will be used to shape our 
research in BaBi going forwards. The outputs will also be shared with the 
Early Life and Prevention theme of the Yorkshire and Humber Applied 
Research Collaboration to feed into the research priorities being 
identified across the region. 
 
Inform attendees that a feedback form will be sent out after the session, 
and we would be really grateful if they could fill it out.  

12:00 End the session  

 

Ground rules (All facilitators in their breakout session) 

 

a) We would like you to share your views and questions in a respectful and tolerant 

way and encourage a discussion.   

b) We appreciate that every participant brings different expertise, experience, and 

perspective, and all inputs are valuable.  

c) All participants will be given equal opportunity to express their views. 

d) Please can we maintain confidentiality for those in the group by not sharing any of 

the details discussed in this workshop, outside of this group.  

e) We will aim to start and end the session on time.  

f) To help ensure the workshop runs smoothly,  

(i) Please can you mute your microphone unless you are speaking.  

(ii) We will listen when others speak and avoid interrupting them so that only 

one conversation happens at a time. 

(iii) In the breakout rooms, we would encourage you turn your cameras on, if 

you are willing and able, as will help with the discussion. 

(iv) Given the number of participants, please use the chat function or raise your 

hand to ask a question in the main group sessions.  
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g) If you have any technical issues and get disconnected from the session, just use 

the same link we provided in the joining email, to re-join. If you have any problems 

re-joining email *name*, their details are provided in the chat.  

h) You can stop being involved at any point, just message *name* or another facilitator 

to tell them that you are leaving the workshop so that we know you are not re-

joining the call and then feel free to exit the zoom call. 

i) Please feel free to ask any questions before we begin or at any point during the 

presentation through the chat function. You can raise your hand if you would like to 

speak. 

 

Breakout room one (20 mins)  

 

a) Introduce yourself and notetaker. 

b) Invite attendees to briefly share name, where they are from, and their role or 

reason for joining the workshop. 

c) Outline to attendees how you would like them to contribute to the discussion.  

d) Share your screen to show the Google Jamboard for session one. 

e) The first slide will be used to notes down attendee ideas on sticky notes. Please 

click on the icon highlighted in the diagram below to add a sticky note.  

 

f) The second slide, which can be accessed by clicking the arrow at the top as 

above, shows a diagram with the datasets with consent to be linked as part of 

the study. This can be used to remind participants to think of topics that can 

take advantage more than one data source. 

g) Please use the colour sticky note that is the same colour as the title on the 

board to note down contributors’ ideas. 

Move between 
slides 

To insert a sticky 
note 
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h) On each sticky note, please make it clear what the direction of the relationship, 

such as which variable is the outcome variable, and which is the exposure 

variable. This will make it easier for other facilitators to interpret in the following 

session.  

i) Reiterate there are no right or wrong answers and that every contribution is 

valuable. 

j) Establish a group member to feedback one idea from the group to the main group.  

k) Might be useful to define important as something that will likely have a large 

impact on the community and significant to improving child and maternal health 

outcomes and urgent as something that is time dependant and requires 

immediate action. 

l) There will be a timer in the corner of the breakout room for you to check how 

much time is left for discussion. 

 

The aim of the session is to generate between six and eight sticky notes with ideas for 

research relating to maternal health, child health, development and wellbeing that could 

be explored using BaBi data.  

 

Could start off the session by asking the group to think about one thing that they think we 

should be focusing on with this data, or one area of child and maternal health they think 

is important to be researching now. Proceed by expanding this idea to achieve the 

relationship between two variables.  

 

If after ten minutes you already have six ideas, encourage more detailed discussion 

around each and use this time to focus on developing them as research questions and 

prioritising their key ideas. If people are struggling to come up with an idea, focus on one 

area that has been mentioned, or to think about one area of early life health that is 

important for future development. Encourage the group to think about what would be 

interesting to investigate surrounding this topic, with reference to the data we have 

access to (e.g., maternity, health visiting, primary care records, school records, etc).  

 

As prompts, the data can be used to: 

1) Describe a problem and the extent to which is exists. This could include health 

problems themselves or access to health services.  

2) Design and/or evaluate an intervention to tackle an already identified problem. 

3) Evaluate the impact of a change to the provision of a service. 

 

If there are no suggestions at all, please refer to the child and maternal health Public 

Health Outcomes Framework for some potential discussion areas.   

https://fingertips.phe.org.uk/profile/child-health-profiles/data#page/1/gid/1938133223/pat/15/ati/6/are/E12000003/iid/20401/age/173/sex/2/cid/4/tbm/1
https://fingertips.phe.org.uk/profile/child-health-profiles/data#page/1/gid/1938133223/pat/15/ati/6/are/E12000003/iid/20401/age/173/sex/2/cid/4/tbm/1
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Breakout Room two (15 – 20 mins)  

 

a) Introduce yourself and notetaker  

b) Invite attendees to briefly share their name, role or reason for joining the 

workshop.  

c) Outline to attendees how you would like them to contribute to the discussion.  

d) Open the Jamboard for breakout session two and share screen with attendees. 

e) You will now have a selection of sticky notes that were generated in the first 

session which you can use your mouse to drag around the board. 

f) Establish a group member to feedback one idea into the main session in 30 

seconds. 

g) You are free to ask if there are any ideas, they have thought about over the break, 

that they would want to add.  

 

The aim of this session is to prioritise the ideas using the urgency and importance matrix. 

The definitions of what is meant by important and urgent will be on the slide (or refer to 

the definitions provided in Breakout room one).  

 

h) Emphasise that just because they don’t rank something high in both, that doesn’t 

mean that it is not important, you want them to base it on the definitions we have 

provided.  

i) Discuss reasons why they are placing each idea in that section of the matrix and 

try to reach an agreement on the ideas.  

j) Could start the discussion by asking whether each idea makes sense and the 

proceed with the ideas they think are most important and urgent. 
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B2. Email invitation for prioritisation workshop 

 
Hi,  

  

The Born in Bradford research team would like to invite you to a workshop to help us 

decide how best to make use of a linked dataset that forms part of an exciting new 

electronic birth cohort study in Bradford. The cohort links broad ranging routinely 

collected data across health, social care, and education sectors. The workshop aims to 

generate and prioritise research questions that are relevant to local services and 

families.  

  

The workshop will take place online using Zoom and we are inviting health professionals, 

service providers, commissioners, and parents to attend. The workshop will take place 

on (date/time).  

  

You don’t need to have any special knowledge about Born in Bradford or about research 

to take part. All the information you need will be explained in the workshop or shared in 

advance.  

  

If you are interested in taking part in the workshop, please register here. If you have any 

questions about the workshop, please contact: *contact details* 

  

We hope to see you at the workshop.  

 

  

https://www.eventbrite.co.uk/e/born-in-bradford-engagement-workshop-tickets-142669587577
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B3. Information sheet for prioritisation workshop 

 

          
Born in Bradford engagement workshop 18th March 2021 
Background 

 
BiB4All is an exciting new electronic birth cohort study that asks women during their 

pregnancy for their permission to access and use information that is routinely collected 

about themselves and their child for research purposes. BiB4All aims to harness the 

power of routinely collected data from multiple services and organisations to build a 

clearer picture of children’s and families lives over time. Once connected, the data will 

be used by researchers, in collaboration with local services and commissioners, to help 

improve health, care and services through research and planning.   

 

We have set up the project in Bradford which has shown that it is 

feasible and acceptable to link data across maternity, health 

visiting, GP, laboratory, social care, and education services. Our 

ambition is to create a series of electronic cohorts (Born and Bred 

In (BABI)) across the country that can be used locally as health 

intelligence tools to shape services and brought together as one 

to answer research questions of national relevance. We are 

currently working with teams in Leeds, Doncaster, and Wakefield 

to set up the project in their area.   

 

We believe this is a ground-breaking idea that can advance science, improve the lives of 

a new generation, and engage families in the UK in the power of data to shape our future. 
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What to expect from the workshop 
 
The aim of the workshop is to bring people together to discuss important areas of child 

health and development that can be explored using the data now and in the future. The 

outcomes from this workshop will inform the research carried out as part of the BiB4All 

study and similar studies across the region.  

 

The workshop will be hosted on Zoom and last two hours, with a break after one hour. 

The workshop will begin with introductions from the team and a short presentation 

explaining the study in more detail. You will then have the opportunity to ask any 

questions you may have. Workshop attendees will be from a variety of backgrounds 

including parents, midwives, health visitors, clinicians, service commissioners, 

researchers and members of the community who work with or represent parents.  

There will be two main sessions in the workshop. First, you will be placed into small 

groups with people from a similar working background where you will be asked to discuss 

areas of child health and development you think are important to know more about and 

could be explored with the linked data from the project.  

For the second session, you will be placed into new groups, so that you are speaking to 

people from different services. You will be asked to think about the suggestions put 

forward by the groups in the first session and try to prioritise them. Below is an outline 

agenda for the workshop.  

 

10:00 Join the Zoom call  

10:05 Introduction to the session and housekeeping 

10:20 Short background presentation  
 

10:30 Opportunity to ask questions  

10:35 First group task 
Discuss areas of child health and development that could be explored with 
the data.  

10:55 Whole group feedback  
A member from each group to feedback their key ideas 

11:15  Short comfort break 

11:25 Second group task 
Prioritise the research ideas from the first exercise.  

11:40 Whole group feedback  
A member from each group to feedback their most important research 
idea. A brief discussion reflecting on how members found the session. 

11:55 Concluding remarks  

12:00 End the session  



 
 

C: Further information for Chapter 5 

C1. Email Invitations for additional consultation  

C1.1 Email Invitations for public contributors 
 
Hi,  

 

The Born in Bradford research team would like to invite you to attend an online session 

to help us to decide on a research question to be addressed with data from our exciting 

new birth cohort study, BiB4All.  

 

In March 2021, the research team organised a workshop which brought together 

members of the public and local health professionals to discuss areas around child and 

maternal health they thought were important and urgent for research. In this session, 

you will be choosing which of these questions we should be addressed as part of a 

PhD project.  

 

The session will take place online using Zoom and we are inviting parents and health 

professionals. The session will take place on 5th March 1-3pm but should last no longer 

than one hour  forty-five minutes.  

 

You don’t need to have any special knowledge about Born in Bradford or about 

research to take part. All of the information you need will be explained in the session or 

shared in advance. You can also have a call with someone from the team before the 

workshop to ask any questions you have.  

  

As a thank you for your time, you will receive £25 for taking part. If you are interested in 

taking part, please email Hollie Henderson at *email address* who is arranging the 

session. Hollie will then send you a link to join.  If you have any questions, please also 

email Hollie. 

  

We hope to see you there.  

  

mailto:hch519@york.ac.uk
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C1.2 Email Invitations for service providers and commissioners 
 
Hi,  

 

The Born in Bradford research team would like to invite you to attend an online session 

to help us to decide on a research question to be addressed with data from our exciting 

new birth cohort study, BiB4All. The cohort links broad ranging routinely collected data 

across health, social care, and education sectors.  

 

In March 2021, the research team organised a workshop which brought together 

members of the public, local health professionals and commissioners to discuss areas 

around child and maternal health they thought were important and urgent for research 

as part of the BiB4All project. The aim of this session is to prioritise one of these 

research questions, which will then be addressed as part of a PhD project.  

 

The session will take place online using Zoom and we are inviting health professionals, 

child and maternal health service providers, commissioners, and parents to attend. The 

session will take place on 5th March 1-3pm but should last no longer than one hour 

forty-five minutes.  

You don’t need to have any special knowledge about Born in Bradford or about 

research to take part. All the information you need will be explained in the session or 

shared in advance.  

  

If you are interested in taking part, please email Hollie Henderson at *email 

address* who is arranging the session. If you have any questions, please also email 

Hollie. 

  

We hope to see you there.  
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C2. Additional consultation background information sheet 

          
    
Born in Bradford Prioritisation Session 29th March 2022 Background 
 
Born in Bradford for All (BiB4All) is an exciting new electronic birth cohort study that asks 

women during their pregnancy for their permission to access and 

use information that is routinely collected about themselves and 

their child for research purposes. This allows for data such as 

health records, social care, and education to be linked for those 

individuals, building a clearer picture of children’s and families 

lives over time. Once connected, the data will be used by 

researchers, in collaboration with local services and 

commissioners, to help improve health, care and services through research and 

planning.  For more information about BiB4All please watch the following video: 

https://www.youtube.com/watch?v=aPkYOlHBV_E. 

Our ambition is to create a series of electronic cohorts (Born and Bred In (BABI)) across 

the country that can be used locally as health intelligence tools to shape services and 

brought together as one to answer research questions of national relevance. We are 

currently working with teams in Leeds, Doncaster, and Wakefield to set up the project in 

their area.   

 

What to expect from the session 
 

In March 2021, we hosted an online two-hour stakeholder engagement workshop over 

Zoom. The aim of the workshop was to bring people together to discuss important areas 

of child and maternal health that can be explored using the BiB4All data now and in the 

future. Workshop attendees were from Bradford, Leeds, Doncaster, Wakefield, and 

Sheffield and represented a variety of backgrounds including parents, midwives, health 

visitors, clinicians, service commissioners, researchers and members of the community 

who work with or represent parents.  

 

During the workshop, attendees generated a list of ideas for research and then prioritised 

these ideas. Ideas were prioritised based on urgency, defined as something time 

dependent and requires immediate action, and importance defined as something that will 

likely have a large impact on the community and significant to improving child and 

maternal health outcomes. This resulted in a list of 17 topics being identified as both 

https://www.youtube.com/watch?v=aPkYOlHBV_E


 384 

important and urgent. Additional workshops have been hosted in other local areas 

including Doncaster, where we have combined the outputs from across these sessions. 

The research ideas from across the sessions have been narrowed down into those that 

have the potential to be addressed with linked routine data from BiB4All.  

 

The aim of this session is to prioritise one of these ideas for research now with the BiB4All 

data. We want you to help us decide which of these ideas is most relevant to our local 

population in Bradford. The outputs from this session will directly inform the research 

question addressed as part of a PhD project. The purpose of this is to ensure the 

research questions addressed as part of BiB4All are relevant to the challenges faced 

locally in Bradford. 

 

The session will be hosted on Zoom and last approximately 1 hour 45 minutes, with a 

comfort break after 45 minutes. We are inviting health professionals, child and maternal 

health service providers, commissioners, and parents from Bradford to attend. 

 

The session will begin with introductions from the team and those attending, followed by 

a short presentation explaining the study in more detail. You will then have the 

opportunity to ask any questions you may have. There will be two main parts of the 

session. The first part will involve a discussion around the prioritised ideas, to ensure we 

are clear on what each of the ideas represent. The second part will involve a prioritisation 

task, where you will be asked to decide which idea is the highest priority based on a set 

of criteria.  
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C3. Feedback on additional consultation with stakeholders 
 

Four attendees completed the feedback form using Google forms, where the feedback 

received was positive. Attendees who completed the form felt the session was well 

organised, they had enough opportunity to contribute to the discussion and enjoyed the 

session. One attendee expressed that the information sheet they received prior to the 

session describing what to expect was “very helpful”. Two attendees felt that more 

participants might have improved the session. However, the inclusion of more 

participants would have meant extending the time of the session which would result in 

lower attendance. This was also not possible due to the extra pressures faced by the 

NHS at this time. Attendees were asked to provide feedback on how they found the first 

task of defining the research questions and rate this on a scale of one to five, where ‘5’ 

was challenging and ‘1’ was easy. There were two responses that rated this task a ‘3’, 

one attendee found the task easy, and one attendee rated this task a ‘4’.  This suggests 

that developing contributors’ skills in research may benefit future engagement. Finally, 

one attendee expressed their preference for an in-person meeting, which can be 

considered for future engagement.



 
 

C4. BiB4All data request  

Table 56 shows the datasets that were provided by the data team for analysis in Chapter 5 after multiple iterations. It details the source of these data, 
the codes and terms included and whether these data related to the mother or the child participant. All datasets included Person ID to identify which 
participant the data related to. The Birth dataset from the maternity data warehouse included both mother and child Person IDs. The data team were 
able to the ‘delivery serial number’ in the Birth and Delivery datasets to link add the mother IDs into this table.   
 
Table 56 BiB4All datasets cleaned, linked, and analysed in Chapter 5 

Dataset Data source Codes/Terms applied for and the associated description  Mother or 
child data  
 

BiB4All_ASQ_HV General Practice and 
Health Visiting  

(CTV3 code) CTV3 term:  
(XacDr) ASQ-3 12 month questionnaire- communication score; 
(XacDs) ASQ-3 12 month questionnaire - fine motor score; (XacDt) 
ASQ-3 12 month questionnaire - gross motor score; (XacDu) ASQ-3 
12 month questionnaire - personal-social score; (XacDv) ASQ-3 12 
month questionnaire - problem solving score; (XacEL) ASQ-3 24 
month questionnaire - communication score; (XacEM) ASQ-3 24 
month questionnaire - fine motor score; (XacEN) ASQ-3 24 month 
questionnaire - gross motor score; (XacEP) ASQ-3 24 month 
questionnaire - personal-social score; (XacEO) ASQ-3 24 month 
questionnaire - problem solving score; (XacEQ) ASQ-3 27 month 
questionnaire - communication score; (XacER) ASQ-3 27 month 
questionnaire - fine motor score; (XacES) ASQ-3 27 month 
questionnaire - gross motor score; (XacEU) ASQ-3 27 month 
questionnaire - personal-social score; (XacET) ASQ-3 27 month 
questionnaire - problem solving score; (XacEV) ASQ-3 30 month 
questionnaire - communication score; (XacEW) ASQ-3 30 month 
questionnaire - fine motor score; (XacEX) ASQ-3 30 month 
questionnaire - gross motor score; (XacEZ) ASQ-3 30 month 
questionnaire - personal-social score; (XacEY) ASQ-3 30 month 
questionnaire - problem solving score 

Child  
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Dataset Data source Codes/Terms applied for and the associated description  Mother or 
child data  
 

 
Value associated with these codes and terms.  
 
Other fields: 
Date code was recorded 
Age_years 
Age_months 
 

BiB4All_GP_PMH 
BiB4All_HV_PMH 

General Practice and 
Health Visiting 

The same CTV-3 codes were searched in both the General Practice 
and Health Visiting datasets. There are more than 500 codes, and 
these can be made available on request.  
 

 

BiB4All_Birth Maternity data 
warehouse – Birth 
table  

delivery_method_current_baby 
baby_breast_milk_status_at_discharge_from_hospital 
baby_breast_milk_status_at_discharge_from_hospital_desc 
baby_ffeed_brstmlk  
baby_ffed_brstmlk_desc  
birth_order_maternity_services  
delivery_method_current_baby  
pregnancy_outcome_fetus  
baby_year_of_birth 
baby_month_of_year 
 

Child  

BiB4All_Breastfeeding_GP 
BiB4All_Breastfeeding_HV 
BiB4All_Breastfeeding_CH 
 
 
 

General Practice, 
Health Visiting and 
Healthy Child 
Programme 

The same CTV-3 codes were searched in each data source and 
provided in the resulting datasets.  
There are more than 100 clinical codes and these can be made 
available on request.  

Mother 
and Child 
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Dataset Data source Codes/Terms applied for and the associated description  Mother or 
child data  
 

    

BiB4All_delivery  Maternity data 
warehouse- Delivery 
table 

gestation_length_in_days_dating_ultrasound_scan 
gestation_length_in_weeks_at_assessment 
labour_or_delivery_onset_method_code 
labour_or_delivery_onset_method_code_desc 
delivery_month  
delivery_year  
 

Mother  

BiB4All_critical_care_neonatal Maternity warehouse 
data 

critical_care_length_of_stay Child  

BiB4All_child_sex Maternity warehouse- 
Live Patient table 

sex Child  

BiB4All_GP_ethnicity  General Practice  (CTV3 code) CTV3 term:  
 
(XaJQv) British or mixed British - ethnic category 2001, (XaJQw) 
Irish - ethnic category 2001 census, (XaJQx) Other White 
background - ethnic category 2001, (XaJQy) White and Black 
Caribbean - ethnic category 2001 census, (XaJQz) White and Black 
African - ethnic category 2001, (XaJR0) White and Asian - ethnic 
category 2001 census, (XaJR1) Other Mixed background - ethnic 
category 2001, (XaJR2) Indian or British Indian - ethnic category 
2001, (XaJR3) Pakistani or British Pakistani - ethnic category 2001 
census, (XaJR4) Bangladeshi or British Bangladeshi - ethn categ 
2001 census, (XaJR5) Other Asian background - ethnic category 
2001, (XaJR6) Caribbean - ethnic category 2001 census, (XaJR7) 
African - ethnic category 2001 census, (XaJR8) Other Black 
background - ethnic category 2001, (XaJR9) Chinese - ethnic 
category 2001 census, (XaJSg) Any other group - ethnic category 

Mother 
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Dataset Data source Codes/Terms applied for and the associated description  Mother or 
child data  
 

2001 census, (XaJRB) Ethnic category not stated - 2001 census, 
(XaE4B) Ethnic group not given - patient refused.  
 
Other fields: 
Date code was recorded 
Age_years 
Age_months 
 
 

BiB4All_IDs_dates Maternity data 
warehouse 

ConsentDate  
Expected_delivery_date_year  
Expected_delivery_date _month 
delivery_year_consent_table  
delivery_month_consent_table 
 

Mother  

BiB4All_IMD_variables  Generated by the BiB 
data team 

IMD_2010_decile  
IMD_2010_score  
IMD_2019_decile 
 IMD_2019_score 
 

Mother  

BiB4All_Patient Maternity data 
warehouse – Patient 
table  

Ethnic_origin Mother  

BiB4All_SystmOne_Matched_Indicator  systmone_matched (1/0 values) Mother 
and Child 

 
  



 
 

C5. Sensitivity analysis for ASQ 3 cut off values  

 
To understand whether the choice of the cut-off value for a child being considered ‘at risk 

of developmental delay’ using the ASQ score affects the results, I conducted sensitivity 

analyses using cut-off values 10% below and above the cut-off value used in the 

analyses, where the mean ASQ score was close to the cut-off. The results are presented 

in Table 57 and Table 58. 

 

Table 57 shows that for cut-off points 10% above those used in clinical practice, there 

are no significant associations between an indication of PMH and risk of developmental 

delays for the problem solving gross motor and fine motor domains of the ASQ-3 24 

months. The odds of developmental delay for problem solving (OR=1.97, CI=0.61 to 6.37 

p=0.26) gross motor (OR=2.66, CI= 0.82 to 8.60, p=0.10) and fine motor (OR=3.07, 

CI=0.77 to 12.26, p=0.11) domains of the ASQ-3 24 month questionnaire for children of 

mothers experiencing poor PMH were greater than children of women who did not have 

an indication of poor PMH, although these odds were smaller than those included in 

found in Table 41. Poor PMH is also no longer significantly associated with risk of 

developmental delay in the gross motor domain of the ASQ-3.  

 

Table 58 shows that for cut-off points 10% below those used in clinical practice, an 

indication of PMH is not associated with risk of developmental delay for the problem 

solving (OR=3.73, CI=0.99 to 14.12, p=0.05), gross motor (OR=3.39, CI=0.87 to 13.25 

p=0.08) and fine motor (OR=5.65, CI=0.75 to 42.65, p=0.09) domains of the ASQ-3 24 

months. The odds of risk to developmental delay for the gross motor and fine motor 

domains of the ASQ-3 24 months for children of women with an indication of poor PMH 

have increased, although these are not statistically significant. This demonstrates that 

the results are sensitive to the clinical cut-off points. Small sample sizes and large 

confidence intervals suggest uncertainty around these estimates. 



 
 

Table 57 Logistic regression analysis estimating the odds ratio for the risk of developmental delay for children aged 24 months for ASQ cut offs 10% 
above those used in clinical practice 

ASQ Problem solving (N=84) 
 

Gross motor (N=84) Fine motor (N=84) 

 OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  

PMH       
Indication of PMH 1.97 

(0.61 to 6.37) 
0.26 2.66 

(0.82 to 8.60) 
0.10 3.07 

(0.77 to 12.26) 
0.11 

       
IMD decile 2019       

2 0.38 
(0.09 to 1.57) 

0.18 0.58 
(0.15 to 2.26) 

0.43 0.08 
(0.01 to 0.50) 

0.01* 

3 1.31 
(0.21 to 8.40) 

0.77 0.64 
(0.10 to 4.07) 

0.64 0.16 
(0.02 to 1.49) 

0.11 

4 1.31 
(0.17 to 10.33) 

0.80 0.14 
(0.01 to 1.53) 

0.11 4.25 
(0.33 to 54.16) 

0.27 

5 3.08 
(0.34 to 28.03) 

0.32 2.18 
(0.24 to 20.05) 

0.49 1.01 
(0.08 to 12.58) 

0.99 

6 3.06 
(0.14 to 66.30) 

0.14 2.71 
(0.13 to 57.11) 

0.52 0.31 
(0.02 to 5.89) 

0.44 

7 - - - - - - 
8 1.00 - - - - - 
9 - - - - - - 

10 - - - - - - 
       

Maternal age       

<24 years 2.66 
(0.69 to 10.20) 

0.15 3.09 
(0.81 to 11.79) 

0.10 2.49 
(0.58 to 10.63) 

0.22 

>35 years  1.08 
(0.21 to 5.53) 

0.93 0.64 
(0.13 to 3.16) 

0.58 0.83 
(0.14 to 4.82) 

0.84 

       
Gestational age       
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ASQ Problem solving (N=84) 
 

Gross motor (N=84) Fine motor (N=84) 

<37 weeks  0.29 
(0.03 to 2.43) 

0.25 0.39 
(0.05 to 3.12) 

0.37 1.30 
(0.15 to 11.28) 

0.81 

       
Mode of delivery       

Elective caesarean section 6.31 
(1.41 to 28.27) 

0.02* 4.01 
(0.95 to 17.03) 

0.06 7.99 
(1.51 to 42.34) 

0.02* 

Emergency caesarean section 6.95 
(0.63 to 77.05) 

0.11 1.81 
(0.24 to 13.47) 

0.56 1.80 
(0.22 to 14.77) 

0.59 

Other  3.86 
(0.88 to 16.98) 

0.07 3.51 
(0.74 to 16.74) 

0.12 3.25 
(0.62 to 17.03) 

0.16 

       
NICU       

NICU admission  2.85 
(0.64 to 12.70) 

0.17 2.10 
(0.51 to 8.69) 

0.31 5.38 
(1.08 to 26.87) 

0.04* 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level. 
OR = Odds Ratio 
CI= Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 
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Table 58 Logistic regression analysis estimating the odds ratio for the risk of developmental delay for children aged 24 months for ASQ cut offs 10% 
below those used in clinical practice 

ASQ Problem solving (N=81) 
 

Gross motor (N=84) Fine motor (N=76) 

 OR  
(CI) 

P value  OR  
(CI) 

P value  OR  
(CI) 

P value  

PMH       
Indication of PMH 3.73 

(0.99 to 14.12) 
0.05 3.39 

(0.87 to 13.25) 
0.08 
 

5.65 
(0.75 to 
42.65) 

0.09 

       
IMD decile 2019       

2 0.55 
(0.13 to 2.37) 

0.42 0.21 
(0.04 to 1.10) 

0.07 0.06 
(<0.01 
to 1.02) 

0.05 

3 1.96 
(0.30 to 12.85) 

0.48 0.38 
(0.05 to 2.81) 

0.34 0.40 
(<0.01 
to 0.74) 

0.03* 

4 1.31 
(0.16 to 10.84) 

0.80 0.27 
(0.02 to 3.03) 

0.29 1.00 - 

5 4.87 
(0.48 to 49.24) 

0.18 1.07 
(0.09 to 13.40) 

0.96 2.32 
(0.16 to 
34.25) 

0.54 

6 1.00 - 0.58 
(0.04 to 9.37) 

0.70 1.00 - 

7 - - - - - - 
8 1.00 - - - 1.00 - 
9 - - - - - - 

10 - - - - - - 
       

Maternal age       

<24 years 1.42 
(0.38 to 5.34) 

0.61 2.16 
(0.56 to 8.35) 

0.26 0.27 
(0.04 to 
1.85) 

0.18 
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ASQ Problem solving (N=81) 
 

Gross motor (N=84) Fine motor (N=76) 

>35 years  0.47 
(0.08 to 2.69) 

0.40 0.31 
(0.05 to 1.88) 

0.20 0.07 
(<0.01 
to 1.08) 

0.06 

       
Gestational age       

<37 weeks  0.92 
(0.11 to 7.81) 

0.94 0.81 
(0.10 to 6.76) 

0.85 7.03 
(0.57 to 
87.03) 

0.13 

       
Mode of delivery       

Elective caesarean section 3.99 
(0.92 to 17.32) 

0.07 3.42 
(0.76 to 15.35) 

0.11 56.31 
(4.27 to 
743.29) 

<0.01* 

Emergency caesarean section 3.14 
(0.42 to 23.68) 

0.27 0.91 
(0.12 to 6.85) 

0.92 1.69 
(0.20 to 
14.51) 

0.64 

Other  3.27 
(0.77 to 13.86) 

0.11 3.51 
(0.75 to 16.44) 

0.11 4.21 
(0.60 to 
29.41) 

0.15 

       
NICU       

NICU admission  3.42 
(0.80 to 14.70) 

0.10 4.74 
(1.05 to 21.33) 

0.04* 14.08 
(1.80 to 
110.18) 

0.01* 

 

Base factors excluded from the regression: (any PMH) no PMH, (IMD decile 2019) 1, (Maternal age) 25-34 years, (GA) ≥ 37 weeks, (Mode of delivery) normal or 
cephalic vaginal delivery, (NICU) no NICU admission.  
Asterisk indicates statistical significance at the 5% level. 
OR = Odds Ratio 
CI= Confidence Interval 
Those with no observations are denoted with ‘-‘  
Those with small sample sizes and no variation within have no CI. 



 
 

D. Further information for Chapter 6 

D1. Qualitative interview email invitation  

 
Dear Colleague, 

 

Hollie Henderson, a PhD student at the University of York working with Born in Bradford, 

would like to invite you to take part in an online interview to share your views on linked 

data and its potential to inform decision-making related to perinatal and early life health. 

As someone working in the field of maternity, perinatal and early life health, your views 

are extremely valuable in learning about how we can support you to make use of the 

research produced as part of an exciting new programme of electronic birth cohort 

studies across the region. These electronic birth cohorts link broad ranging routinely 

collected data across health, social care and education sectors. This research will help 

develop a set of tools to engage and support local decision-makers to make use of linked 

data to help families locally.  

 

The interview will take place using Zoom or via telephone and can be arranged at time 

convenient for you. Interviews usually last around 30 minutes but can be adapted to suit 

your availability.  All the information you need to take part will be provided to you in 

advance of the interview and you can contact Hollie to ask any questions you may have 

about the project. Your participation will remain anonymous, and any published data will 

not include identifiable information about participants. Participation in this study is 

entirely your choice. Please find attached the Participant Information Sheet. 

 

You are eligible to take part in this research if you make decisions about perinatal or early 

life health and are located within either Bradford, Leeds, Wakefield, or Doncaster, or 

involved in the administration of a local electronic birth cohort study part of the Born and 

Bred in (BaBi) Network. If you are eligible and would like to take part in this research, 

contact Hollie Henderson by *insert contact details. 

 

Please feel free to circulate this invite to colleagues you think would be interested in 

taking part. We would very much welcome your contribution to this important and timely 

research. 
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D2. Qualitative interview participant information sheet (Final version 

V1.1 19/10/2021) 

 

We would like to invite you to take part in our research study, which is part of a PhD 

project funded by the White Rose Consortium. Joining the study is entirely your choice. 

Before you decide whether you would like to take part, please read the following 

information. Please feel free to talk to others about the study and to contact Hollie 

Henderson if you have any questions.  

 

What is the purpose of this study? 

 

An exciting new family of projects, known as Born and Bred in (BaBi), is being developed 

across the region, to help us learn more about how families, in our area and beyond, can 

live healthier, happier lives. Each local area has set up their own project, which gains 

consent from women during their pregnancy to link information routinely collected as part 

of everyday services about themselves and their baby. BaBi builds on the success of 

Born in Bradford 4 All (BiB4All), where Bradford is supporting other local sites to develop 

their projects. The term linked data refers to the linking of individual information from 

more than one source for the purposes of research. 

 

The aim of this study is to explore how we can best engage with and support those 

working in the field of early life health to make use of this linked data to inform decision-

making. This is important as we want to make best use of research produced as part of 

the BiB4All and BaBi project to improve services for families locally.  

 

Who is doing the study?  

 

Hollie Henderson, a PhD student located in the Department of Health Sciences at the 

University of York will be carrying out this study, in partnership with the Bradford Institute 

of Health Research. This will be under the supervision of Professor Kate Pickett, 

Professor James Wilsdon and Sally Bridges. This research is funded by the White Rose 

Consortium and is part of the National Institute for Health and Care Research Yorkshire 

and Humber Applied Research Collaboration.  

 

Why have I been asked to participate? 

 

You are invited to take part because you are a decision-maker working in the field of 

maternity, perinatal and early life health, in a local area which is part of the BaBi project 
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or are involved in the administration of a local BaBi project. We are inviting approximately 

20 participants like you to take part. Your responses will be used to design a toolkit to 

support the BaBi research teams to engage in activities that allow their research to be 

relevant to decision-makers. 

 

Do I have to take part? 

 

It is entirely up to you to decide whether you would like to take part. If you have any 

questions, you are welcome to talk to Hollie Henderson, contact details will be provided 

at the end. If you do decide to take part, you will be given this information sheet to keep 

and be asked to sign an online consent form. We hope that as many decision-makers as 

possible take part as this will help ensure a range of views are included.  

 

What will be involved if I take part in this study? 

 

If you do decide to take part, contact Hollie Henderson to arrange a convenient time for 

you to attend an online interview held over Zoom. The interview will take no longer than 

60 minutes and, with your permission, will be recorded via Zoom and on a Dictaphone. 

This will enable the discussion to be typed up in writing and ensure your views are fully 

captured. This recording will only be accessible to the research team supporting this 

project and will be destroyed after the recording has been typed up in writing. You can 

also take part via a telephone call if this is preferred. During the interview you can ask 

any questions about the study. You will be asked about your perspectives towards linked 

data from a consented cohort such as BaBi, its uses for early years decision-making and 

ways that could help support you to use research produced using this linked data in your 

decision-making. We also want to hear your views about how we can best engage you 

in the BaBi project so that you get the most out of the research that is produced. Once 

the data are analysed for the project, we may contact you again to ascertain your views 

on the findings and outcomes of the study. This will occur within six months of the 

interview. 

 

What are the advantages or benefits of taking part? 

 

There are no direct benefits to you taking part in this study. Any benefits will be indirect 

as a result of helping to inform the development of a toolkit that will engage with and 

support early years decision-makers to make use of linked data research to help families 

locally.  

 

What are the disadvantages or risks of taking part? 
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We do not anticipate that there will be any disadvantages of taking part in this study. Your 

employment will not be affected by your decision to take part or not in the study.  

 

In the reporting of the results, individuals will not be identified, but job roles will be 

described. Therefore, there are some instances where identification of participants is 

possible (e.g., where only one person fulfils that professional role). Further precautions 

will be taken to reduce the risk of identifying individuals such as no quotations directly 

attributable to a participant will be included and generic job descriptions will be used.  

 

How will the information and personal data I give be used? 

 

We will need to use information from you for this research project. To safeguard your 

rights, we will use the minimum personally identifiable information possible. 

 

The information that we collect for this research will include:  

• The information from our interview with you, which will be typed up in writing by 

the research team.  

• The information from your completed electronic consent form. 

• Your name and contact details. These details are collected for the purpose of 

arranging and carrying out the interviews and to contact you with the results, 

should you wish to be kept informed. 

We will use your personal information only to do the research.  Contact details will be 

destroyed following the interviews, unless you wish to be kept informed of the study 

findings, then your details will be destroyed following the completion of the final report. 

Other authorised individuals may check your records to make sure that the research is 

being done properly. 

 

Your name and contact details will be kept separate from the other information that we 

obtain from you for this research. Your research records will contain a pseudonym (false 

name) instead, so you are not directly identifiable when we use your data in our research. 

 

Your name, contact details and research records will be stored electronically on secure 

University of York approved storage. Access to this information will be restricted to 

authorised persons only. We will keep all information about you safe and secure.   
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For the purposes of obtaining consent to take part in this study, your data will be stored 

online via Qualtrics and on the secure University of York server. Please use the following 

link to view the privacy statement: https://www.qualtrics.com/privacy-statement/. 

 

Once we have finished the study, some of the data will be kept and stored securely for 

ten years.  This will enable us to complete our publications and reports. After this time, it 

will be securely destroyed. We will write our reports in a way that no-one can work out 

that you took part in the study. The data may also be shared with other researchers to 

conduct further related research, which is subject to approval. 

 

What are my choices about how my information is used?  

 

The University of York is a publicly funded organisation that conducts research to 

improve health and healthcare services. In legal terms, we are using your information for 

this research as part of ‘a task in the public interest’. The ability to change the data that 

we have collected, however, is limited, as we need to manage your information in specific 

ways in order for the research to be reliable and accurate.  

 

If you decide to take part and then later change your mind, you can withdraw from the 

study without giving a reason by contacting Hollie Henderson. You may request that your 

data is not used in the study up to 28 days after the interview. We will destroy your data 

upon this request unless you give your permission for the research team to retain this. 

After this time, data gathered may have started to be analysed and used in the study 

findings. Any information that has been used in the study findings cannot be withdrawn. 

This would not affect your legal rights. 

 

Where can you find out more about how your information is used? 

 

All data will be handled in accordance with the General Data Protection Regulation 

(GDPR) principles. To find out more about GDPR please use the links provided: 

https://www.york.ac.uk/records-management/dp/ 

https://www.york.ac.uk/records-management/dp/guidance/gdprcompliantresearch/ 

https://www.york.ac.uk/records-management/dp/your-info/generalprivacynotice/ 

 

You can find out more about how we use your information:  

• At  https://www.york.ac.uk/healthsciences/research/trials/trials-gdpr/ 

• At https://www.york.ac.uk/healthsciences/research/trials/trials-gdpr/research-

partcipants/ 

https://www.york.ac.uk/records-management/dp/
https://www.york.ac.uk/records-management/dp/guidance/gdprcompliantresearch/
https://www.york.ac.uk/records-management/dp/your-info/generalprivacynotice/
https://www.york.ac.uk/healthsciences/research/trials/trials-gdpr/
https://www.york.ac.uk/healthsciences/research/trials/trials-gdpr/research-partcipants/
https://www.york.ac.uk/healthsciences/research/trials/trials-gdpr/research-partcipants/
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• by sending an email to Hollie Henderson  

• by emailing the University of York’s data protection officer on 

dataprotection@york.ac.uk 

Will my taking part in this study be kept confidential? 

 

If you decide to take part in the study, what you tell us will be kept confidential. No one 

outside the research team will know that you have taken part in the study.  

 

We will write our reports in a way that no-one can work out that you took part in the study. 

Data collected for the study may be looked at by authorised persons who are organising 

the research. Data may also be looked at by other authorised people to check that the 

study is being carried out correctly. All have a duty of confidentiality to you as a research 

participant. 

 

The only time we would break our duty of confidentiality is if we are worried that you – or 

someone else – was being, or was likely to be, harmed.  If that happens, we will talk with 

you about it. 

 

What will happen to the results of the study? 

 

Once all the interviews have been typed up in writing, they will be analysed by the 

research team, and a summary report will be sent to you before being disseminated more 

widely amongst the BaBi Network and the Yorkshire and Humber Applied Research 

Collaboration. You will have the opportunity to comment on the results before they are 

shared more widely. The findings will then be written up for publication in peer reviewed 

journals and may be presented at scientific conferences, so that other researchers can 

learn from our findings. Data will be treated confidentially and any output resulting from 

this study will only report data that does not identify individual participants. 

 

One way we can get the most benefit from this work is to make the study data available 

to researchers for related research at the end of this study. The study data may be reused 

by the research team or researchers in other institutions but will not be used or released 

in such a way that you could be identified. Applications to reuse the data once the project 

is completed will be reviewed by the Born in Bradford Executive Committee. 

 

Who has reviewed and approved this study? 

 

mailto:dataprotection@york.ac.uk
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The study has been reviewed and approved by the University of York’s Health Sciences 

Research Governance Committee reference: HSRGC/2022/488/A.  

 

Who do I contact for more information about the study? 

 

If you have any questions or would like more information about the research, please 

contact Hollie Henderson. You can do this by *insert contact details*.  

 

Who do I contact in the event of a complaint? 

 

If you would like to talk to someone about a complaint, you can contact Sally Bridges, 

the lead supervisor for this research, by email: Sally.Bridges@bthft.nhs.uk.  

 

The University of York is the data controller for the information collected for this research, 

which means we are responsible for looking after your personal information and using it 

properly. If you are unhappy about the way your personal data has been handled, you 

have the right to complain to the University’s Data Protection Officer at 

dataprotection@york.ac.uk; if you are still unsatisfied, you have a right to report concerns 

to the Information Commissioner’s Office at www.ico.org.uk/concerns.   

 

Thank you for taking the time to read this information sheet and considering whether to 

take part in this study. 

  

mailto:Sally.Bridges@bthft.nhs.uk
mailto:dataprotection@york.ac.uk
http://www.ico.org.uk/concerns
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D3. Qualitative interview supplementary information sheet (V1.0 

20/10/2021) 

 
Background information  

In 2019, Bradford initiated an exciting new electronic birth cohort study known as Born 

in Bradford 4 All (BiB4All). It asks women during their pregnancy for permission to 

access and use information that is routinely collected about them and their child for 

research purposes. This allows for data such as health records, social care, and 

education to be linked for those individuals, building a clearer picture of families lives 

over time. Once linked, it is expected that the information will be used by researchers, 

in collaboration with local services and commissioners, to help improve health, care, 

and services through research and planning.  The term linked data is used to describe 

the linking of individual information from more than one source for the purposes of 

research. Bradford is now supporting teams across the region to establish electronic 

birth cohorts in other local areas, including Doncaster, Wakefield, and Leeds, referred 

to as Born and Bred in (BaBi). This means they can be used locally as health 

intelligence tools to shape services and brought together as one to answer research 

questions of national relevance.  

 

A series of two-hour online workshops have taken place across Bradford, Wakefield, and 

Doncaster to prioritise research questions to be answered using data from the electronic 

birth cohorts. Attendees of the workshops were from a variety of backgrounds including 

parents, midwives, health visitors, clinicians, service commissioners and researchers. 

Each workshop was split into two parts. The first part placed attendees into groups to 

discuss areas of child and maternal health they thought were important for linked data 

research. The second part placed attendees into new groups to prioritise the suggestions 

put forward by groups in the first part in order of urgency and importance.  

 

Following the workshops, the prioritised research ideas were narrowed down into those 

that could be answered with the data currently available in the BiB4All study. An 

additional session then brought together relevant stakeholders to coproduce the final 

research question to be answered as part of this research project. The remaining 

research priorities fed into the work of the Early Life and Prevention Theme of the NIHR 

Yorkshire and Humber Applied Research Collaboration.  

 

We are interested in how you can then make use of the linked data research in your 

decision-making and how you feel you can be supported to do so. We also want to know 
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how you would like to be engaged in the BiB4All and BaBi research projects in the future 

that would allow you to make use of them as a resource. Your insights will be invaluable 

in helping to develop a toolkit that will support you to make use of linked data research 

to improve services for families locally.  
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D4. Qualitative interview e-consent form (Final version V1.0 

20/10/2021) 

 

Please note: your responses to this form will at all times remain confidential. You are 

consenting to having this information collected and stored by submitting this form. 

 

I confirm I have read and understood the participant information version 1.1 dated 

19/10/2021 for the above study. 

• Yes 

• No 

I have had the opportunity to consider the information, ask questions and discuss this 

study. 

• Yes 

• No 

I have received satisfactory answers to all my questions. 

• Yes 

• No 

I have received enough information about the study. 

• Yes 

• No 

I understand that my participation is voluntary and that I am free to withdraw at any time 

until 28 days after the interview without giving any reason and without my legal rights 

being affected. I understand that should I withdraw, then the information collected will 

be erased, unless I give permission for the research team to retain this.  

• Yes 

• No 

I give permission for the interview to be video recorded, which will be saved securely 

for purpose of review by the researcher. 

• Yes 

• No 

I understand that the study data may be stored and used in relevant future research, 

including by researchers in other institutions, but the data will not be used or released 

in such a way that I could be identified. 

• Yes 

• No 

I understand that any information I provide, including personal data, will be kept 

confidential, stored securely and only accessed by authorised individuals.  
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• Yes 

• No 

I understand that sections of my study documents may be looked at by responsible 

individuals’ part of supervisory team or from regulatory authorities where it is relevant to 

my taking part in research. I give permission for these individuals to have access to my 

study documents. 

• Yes 

• No 

I understand that if the researcher thinks that I or someone else might be at risk of 

harm, they may have to contact the relevant authorities. 

• Yes 

• No 

I give permission for the research team to contact me within six months of the project to 

get my perspectives on the research findings and project outcomes.  

• Yes 

• No 

I understand that any information I give may be included in published documents, but 

all information will be anonymised. 

• Yes 

• No 

I would like to receive a summary of the results of the study. 

• Yes 

• No 

I agree to take part in this study.  

• Yes 

• No 

Enter your name 

Date (DD/MM/YYYY) 

Signature 

SIGN HERE 

I confirm I'm not a robot 

  

We thank you for your time spent completing this consent form. Your response has 

been recorded. 

Should you have any further questions, please contact Hollie Henderson by email: 

*contact details* 
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D5. Qualitative interview verbal consent form (Final version V1.0 

20/10/2021) 

 

Question  Please initial this 
column to confirm 
verbal consent was 
given 

1. I confirm I have read and understood the participant 
information version 1.1 dated 19/10/2021 for the above 
study. I have had the opportunity to consider the 
information, ask questions and have had these 
answered satisfactorily. 

 

2. I understand that my participation is voluntary and that I 
am free to withdraw at any time without giving reason 
until 28 days after the interview.  I understand that 
should I withdraw, then the information collected will be 
erased, unless I give permission for the research team 
to retain this.  

 

3. I agree to this consent form and other data collected as 
part of this research study being kept at the University 
of York. 

 

4. I understand that the study data may be stored and used 
in relevant future research, including by researchers in 
other institutions, but the data will not be used or 
released in a way that I could be identified.  

 

5. I agree to the interviews being audio recorded and 
sections transcribed.  

 

6. I understand that direct quotations may be used in 
publications, but no information will be released or 
printed that would identify me.  

 

7. I understand and agree that any information I provide, 
including personal data, will be kept confidential and 
stored securely.  

 

8. I give permission for the research team to contact me 
within six months of the project to get my perspectives 
on the research findings and project outcomes and to 
receive a summary of the findings. 

 

9. I understand that sections of my study documents may 
be looked at by responsible individuals’ part of 
supervisory team or from regulatory authorities where it 
is relevant to my taking part in research. I give 
permission for these individuals to have access to my 
study documents. 

 

10. I agree to take part in the above study.  

 
 

 

Name of participant (please print) Date verbal consent given        

 

 

Name of person taking consent  Date          

(please print) 
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D6. Interview topic guide 

Research aims to explore:  

• Perspectives towards linked data from an electronic birth cohort study and its use 

in early years decision-making 

• Potential ways of engaging decision-makers in linked data research  

• Views on the tools developed to support engagement of stakeholders in linked 

data research 

• Perceived barriers and facilitators to using linked data from an electronic birth 

cohort study in early years decision-making 

 

1. Introduction  

• Introduce myself and my links to the BiB4All and BaBi project 

• Explain:  

o Nature and purpose of the research, this includes details BaBi.  

o We are interested in how they could use this information in their decision-

making focusing on using data from multiple data sources.  

o Background into what has been done so far in the project/reminder of 

what was discussed in the supplementary information sheet 

o Who the research is for? 

o The session will be recorded and the purpose for this 

• Verbal consent to record and take part (if e-consent is not completed) 

• Stress confidentiality  

o They may give examples from their own work but please be mindful of 

patient confidentiality and not to reveal any details that may identify a 

patient.  

• Say what will happen with the research findings 

• Ask if there are any questions at this stage 

 

2. Background  

• Job role, place of work and time spent in that role 

• What area of perinatal or early life health they work in  

• Decision-making experience in early life health 

 

3. Experience of linked routine data 

• What is their understanding and knowledge of linked routine data? 

• Have they engaged with linked data research previously? 
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o If not, what evidence do they use to inform their decision-making 

• What are their views towards linked data evidence from a consented cohort? 

• What do they think the benefits are of using this linked routine data in decision-

making? 

• What do they think the drawbacks are? 

• How do they think intelligence derived from BiB4All/ BaBi could support their 

decision-making? 

 

4. Engaging decision-makers in linked data research 

• How would they like to be involved in the linked data research process that would 

help them to use the evidence produced from BaBi/BiB4All? 

o Prompts include prioritisation of research questions, involvement in data 

analysis, involved in presenting the outputs? 

 

5. Views about current ways of engaging decision-makers in linked data research 

• With reference to the information sheet, how do they view the process of 

prioritising research questions to be answered with linked data? 

o Remind them of the workshop format, if needed. 

o What support might they need to generate research priorities.  

Remind participants that the workshop outputs will lead to the production of research 

evidence.  

• Could they use this evidence in their decision-making? 

o If yes, how? 

o If no, why? What evidence would they use instead and why? 

 

6. Factors enabling or preventing the use of linked data in decision-making  

• What would prevent from using linked data research from a consented birth 

cohort study?  

o Could linked data evidence be improved? 

o Do they need any additional skills or training to use the linked data 

research? 

• If they have used linked data previously, what has enabled them to use it? 

• What could researchers do to support them to use linked data research in their 

decision-making? 

 

Summarising question 

Overall, how do they view the use of linked data as evidence in early years decision-

making? 
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Identifying additional participants 

• Do they know any other decision-makers who might be interested in taking part 

in this study? 

• Are they in touch with these individuals? 

• Permission to follow up with them after the meeting to be put in touch with these 

individuals. 

 

Next steps 

• Thank the participant. Check whether they have any remaining questions about 

the research.  

• Reassure them about confidentiality and anonymity. 

• Inform them about the feedback email they will receive.  

  



 410 

D7. Ethical considerations 

Conducting research within an NHS setting  

Research conducted within the NHS usually requires approval from the Health Research 

Authority (HRA). I sought this approval, however the HRA responded saying that it was 

not required. Thus, I approached the NHS Research and Development (R&D) teams, 

who support and facilitate high quality research within the NHS, at the NHS trusts where 

I was planning to carry out my research (Oxford University Hospitals NHS Foundation 

Trust, 2023). In the absence of HRA approval, the NHS R&D teams in two of the local 

areas part of the BaBi Network were apprehensive about my email invitation being 

shared as part of the BaBi steering group’s regular email correspondence, as this 

involved NHS employees. To reassure the R&D teams, I forwarded the confirmation 

email from the HRA that approval was not needed and the accompanying reasons. I 

worked with them to ensure they were comfortable with the planned research, completed 

all relevant documentation, and undertook training including Good Clinical Practice 

training by the National Institute for Health and Care Research.  

 

Consent  

Email invitations included a Participant Information Sheet, which explained that 

participants had the right to withdraw from the study up to 28 days post interview, as after 

this point, it would be difficult to remove individual data from the analysis.  

 

To ensure individuals fully understood the purpose of the study, the extent of their 

involvement and the risks and benefits of taking part, I presented details of the research 

study to the BaBi steering groups. For those recruited through other means such as 

through referrals of personal contacts, I provided more information on the study once 

they had contacted me with an interest in being involved.  

 

Individuals were informed verbally that the interview was being recorded, for what 

purpose, and how and with whom this will be shared. A pop-up notice was displayed on 

the screen when the recording started so that the meeting participants were aware the 

recording had started.  

 

Confidentiality and anonymity  

A waiting room was enabled on the Zoom meeting to ensure that only the interviewer 

and participants were able to enter the online space, mitigating the risk of a non-

participant entering the interview.  
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As set out in the Participant Information Sheet, the anonymised transcripts may be used 

by other researchers. I ensured names, names of services and other potentially 

identifiable information were replaced with generic descriptions so that the transcripts 

were still meaningful, whilst protecting confidentiality and anonymity.  

 

Although I asked for participants’ own perspectives, there was the potential for 

individuals working in the NHS to include examples that reveal patient information. 

Therefore, at the start of each interview, participants were reminded to respect patient 

confidentiality and not to disclose any information that could identify a patient. Their duty 

to patient confidentiality is set out in their employment and therefore it is their professional 

responsibility to prevent the disclosure of confidential information.  

 

Finally, there was a risk that staff may feel obliged to take part. This was mitigated by 

emphasising that taking part was entirely voluntary, would have no bearing on their 

employment and that their participation is confidential.  

 

Data management  

I consulted with the University of York Health Sciences IT department to understand the 

most secure and safe method of storing and transferring the data collected.  

 

In accordance with ethical guidance, contact details of participants were stored securely 

in a password protected file, to be used for the purposes of arranging the interviews. 

These details were kept until the project was completed and they had received a copy of 

the final report. If verbal consent was recorded during the interview, this was stored in a 

password protected folder on my University of York file store.  

 

After each interview, the Zoom recording was downloaded to a University of York laptop 

where it was checked to see if it was complete. If the recording was intact and complete, 

it was retained and stored securely on University of York approved storage and the 

Dictaphone recording was erased. If the Zoom recording was corrupted or there was a 

failure to record, the Dictaphone recording was uploaded to the University of York 

approved storage and the Zoom recording erased. Interviews conducted over the phone 

were recorded on a Dictaphone. The recordings were used to transcribe the conversation 

and once the analysis process was completed, the recordings were deleted.  

 

Interview recordings were transcribed using Otter.ai, which can only be viewed on my 

personal password protected account. It complies with data security and privacy policies: 

https://help.otter.ai/hc/en-us/articles/360048258953-Data-security-and-privacy-policies.  

 

https://help.otter.ai/hc/en-us/articles/360048258953-Data-security-and-privacy-policies.%20Otter.ai
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Transcripts were pseudonymised and stored securely on my University of York file store. 

They were uploaded to a qualitative data management software (NVIVO 12.1) for 

analysis, which complies with the relevant data privacy and handling laws. A copy of the 

transcription was saved to University of York approved storage, Google Drive, to allow 

access for my supervisory team, where required.  

 

Following the completion of my PhD, pseudonymised transcripts will be stored securely 

for ten years on servers in the Bradford Teaching Hospitals NHS Foundation Trust 

Storage Area Network with physical accessed securely managed by the BTHFT IT 

department. These transcripts will be accessible for subsequent publications and 

secondary research, subject to approval by the Born in Bradford Executive Committee. 

This is appropriate as this PhD is in partnership with Born in Bradford and their BiB4All 

project. This was communicated to participants in the Participant Information Sheet. After 

this time, the transcripts will be securely destroyed. 

 

Risks and benefits  

This research was not believed to raise any potential for physical and/or psychological 

harm or distress to the participants or researchers. However, a review of the research 

processes took place at every stage so that any issues that arose could be acted upon 

promptly.   
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