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[bookmark: _Toc153894123]Abstract

[bookmark: _Hlk135825449]Background and aims. Diabetes is a major health issue in many countries including Saudi Arabia (SA) and a multidisciplinary team approach is recommended to optimise disease management. This research aims to explore healthcare professional (HCP) views on pharmacists involvement in diabetes primary care management and associated facilitators and barriers. 
Method: An explanatory sequential mixed methods design was used that involved a quantitative online survey followed by qualitative semi-structured online interviews with a purposive sample of HCP in the Eastern Province, SA. The surveys and interviews sought opinions from HCPs about current and future pharmacist roles in diabetes management and they also explored the current pharmacists roles and involvement in PHC diabetes care.
Results: In total, 106 HCPs responded to the survey, and 9 were interviewed. The majority indicated positivity towards pharmacists’ involvement in diabetes management; most support was from pharmacists and least among doctors (particularly in relation to prescribing), with future diabetes care involvement being viewed more favourable. Pharmacists were infrequently reported to provide services beyond traditional medicines dispensing. Multiple barriers to pharmacists’ diabetes care involvement were identified involving the lack of: well-defined pharmacist roles, consultation rooms, HCP awareness of pharmacists’ skills, and pharmacist clinical experience. Interviewees felt there was a need for pharmacists in the diabetes primary care team. However, recent decisions to move pharmacists away from PHC practice were viewed negatively due to resulting gap in services delivery. Current pharmacy services remain important but are also threatened by policy change.
Conclusion: Despite HCP positivity towards pharmacists' future role in diabetes management and multidisciplinary teams, pharmacists are currently under-utilised in PHC diabetes care with multiple emerging perceived barriers to their increased involvement mainly linked to policy decisions. 
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Structure of the Thesis

This thesis consists of seven chapters, as follows:
Chapter 1 is an introduction and background about the healthcare system in Saudi Arabia and the current national transformation programme of the Ministry of Health. It also includes background about diabetes, and role of primary care providers in managing patients with diabetes.
[bookmark: _Toc122626369]Chapter 2 is the literature review and includes a systematic review of the literature on involvement of pharmacists in diabetes care (internationally), and a systematic scoping review of pharmacist contributions to diabetes management in Saudi Arabia.
 Chapter 3 presents the rationale and scientific justification to conduct this research. It also presents the aims of the research, the research questions, and the objectives.  
Chapter 4 presents the general methodology. A discussion about the research philosophy, approaches, strategies, designs, time horizon, and techniques and procedures of collecting and analysing data is provided in this chapter. 
Chapter 5 presents the results of the quantitative research phase, where the healthcare professionals’ (doctors, pharmacists, and nurses) surveys, providing results are and conclusion.
Chapter 6 presents the qualitative research phase findings, which were interviews with healthcare professionals, providing results and conclusion. 
Chapter 7 presents a discussion and integration of the quantitative and qualitative findings. It also includes the strengths and limitations of the thesis as a whole, the implications of this research for the future provision of diabetes care in Saudi Arabia, and suggestions and recommendations for future research. Finally, this chapter concludes with important final remarks summarising the findings of this research.


1. [bookmark: _Toc122626341][bookmark: _Toc153894125][bookmark: _Toc122626342]Chapter One: Introduction and Background

[bookmark: _Toc153894126]Introduction
The role of pharmacists is being reviewed in many countries, following changes to their traditional activities through the impact of technological advances and less emphasis on previous dispensing and compounding of medicines. This has led to an expansion of their roles and particularly into areas where other healthcare professionals (HCPs) previously dominated (Nancarrow and Borthwick, 2005). This research considered the involvement of pharmacists in diabetes management as a result of the changing role of pharmacists in the context of Saudi Arabia (SA), where a considerable change in its health system is currently being undertaken and particularly in primary care. It will do so using the example of diabetes care – a disease with a significant burden in SA - and draw on the perspective of not only pharmacists but also other HCPs such as nurses and doctors. This first chapter will provide an overview of the research. It will first describe the background to the current national transformation programme of the Ministry of Health (MoH) of SA before moving to explore the provision of healthcare services in primary care in SA. The third main section will shift the emphasis and focus more specifically on the prevalence of diabetes in SA and its burden on the health and economy. The role of healthcare providers (doctors and nurses) in managing diabetes in primary healthcare centres (PHCs) will be offered in this chapter. The role of pharmacists in SA will then be considered and in particular how integrating pharmacists into diverse healthcare teams is being undertaken and for what purpose. This will be done to set the scene of this research and link to the next chapter, which will offer a more detailed review of the existing empirical literature and evidence about the impact of the involvement of pharmacists in diabetes care globally and in SA. 



[bookmark: _Toc122626343][bookmark: _Toc153894127]The national transformation programme of the Saudi Ministry of Health 
The Kingdom of Saudi Arabia (KSA), like many high-income countries, is undergoing changes within its health system. The KSA launched the ‘Saudi Vision 2030’ in late 2016, a strategic plan aiming to enhance the strength of SA and grant it a leading position in fields such as health, education, and the economy (Saudi Vision2030, 2020). The strategic plan is made up of several programmes, of which the national transformation programme is one. This programme aims to use innovative methods to identify challenges and opportunities, use effective planning tools, implement projects and evaluate performance, in addition to activating the role of the private sector to achieve the vision’s strategic objectives. Accordingly, the MoH and several other ministries and government entities are subject to a restructuring process in order to accomplish the Saudi vision and objectives (Kingdom of Saudi Arabia, 2016). 
The Saudi government gives a high priority to the development of healthcare services and plans to spend over 23 billion SAR (around £5 billion) on new initiatives and programmes during the period 2018-2023 (Sajjad and Qureshi, 2018) to achieve the main objectives of Saudi’s healthcare reforms. These reforms aim to improve the quality of healthcare, reduce unnecessary costs, enhance equity and increase consumers’ satisfaction by improving access to the healthcare services (Rahman and Alsharqi, 2019). These objectives have been adopted in the context of the Saudi Vision 2030 plan. Examples of new initiatives include promoting the following: growth in technology and informatic systems, and a shift from paper-based to electronic-based recording systems; remodelling the team composition at primary care level and adopting the team-based care model; enhancing the training of HCPs and increasing the number of family physicians in the PHCs to meet the population needs (Sajjad and Qureshi, 2018). Figures released by MoH show that there is a single physician for every 800 people in the KSA, compared to the global average of two and a half (2.5) physicians per 1000 people according to the world health organisation (WHO) (Sajjad and Qureshi, 2018).  Further initiatives are being introduced to ensure there is a full integration of non-communicable diseases such as chronic conditions into primary care, and implementing quality management department to monitor and evaluate the health institutions (Sajjad and Qureshi, 2018). Alshaya et al., (2021) claim that these initiatives provide unprecedented opportunities for pharmacists in SA to participate in achieving health transformation goals, particularly in primary care services or, as it is known in SA, ambulatory care services. 
The several challenges facing Saudi healthcare reform include: the health workforce; changing patterns of diseases; financing and expenditure of healthcare services; the utilisation of an electronic health system; the privatisation of healthcare services and the introduction of the cooperative health insurance scheme (Almalki et al., 2011). Privatisation could be the biggest challenge in the national transformation programme because Saudi citizens used to receive all healthcare services free through a government-funded MoH (Sajjad and Qureshi, 2018). Privatisation is one of the vital elements of the Saudi Vision 2030. The Saudi MoH plans to privatise 295 hospitals and 2259 health centres by 2030 (Sajjad and Qureshi, 2018). It has also started to close pharmacies that are located in the PHCs and forward prescriptions for outpatients at hospitals and PHCs, which are to be dispensed through the retail community pharmacy, as private sector participation is a significant factor in the privatisation approach (Alomi, 2017). The ‘Wasfaty’ project has been launched aiming to enhance the level of health services through converting prescriptions from paper to electronic and to transfer the dispensing medicine from government pharmacies to retail pharmacies (Wasfaty, 2022). This project could bring many useful features; for patients by allowing them to access their prescriptions from the closest pharmacy, for practice pharmacists by playing the cognitive/clinical role instead of focusing on dispensing the prescription which is the traditional role of pharmacists in the Saudi PHCs, and for doctors by improving the prescriptions and minimising handwriting errors. 
Conversely, the Wasfaty project as a step of the privatisation process  could bring risks by moving pharmacists from these centres to different healthcare settings such as community pharmacies or hospitals. Blondal et al. (2017) highlighted that the main challenge in countries lacking a pharmacist-led pharmaceutical care services in their primary care clinics is that there is little communication between community pharmacists and general practitioners (GPs) on clinical and medication issues. The action research study in Iceland found that the most efficient collaboration between pharmacists and GPs is when they work side by side at the primary care clinic because the relationship between those two HCPs can be established and developed - when they are working in the same clinic ( Blondal et al., 2017). This is also supported by Chaudhri et al. (2023), who found that the collaboration between pharmacists and doctors when they work at the same site was associated with improvements in CVD risk factors.  
Therefore, the presence of the pharmacist in PHCs in SA could potentially help to provide a high quality of patient care, as well as improve the delivery of healthcare services. Pharmacists working closely with other healthcare providers (HCPs) in PHCs can enhance planning and designing the delivery of healthcare services in the most effective way.  

[bookmark: _Toc153894128]Primary healthcare in Saudi Arabia
Health services in SA improved significantly in 2000. According to the WHO’s ranking of the world health systems, SA was ranked 26th for the efficiency of its performance (WHO, 2000). However, Vankar, 2023 has published the ranking of health and health systems of countries worldwide in the Statista website in which SA has ranked 56th for its system (Vankar, 2023).
PHCs in SA are the first level of contact for individuals with the health system. Based on the Saudi MoH statistical yearbook, there were around 2,259 PHCs across SA in 2012, and each centre provided healthcare services to approximately 13,455 people (Sajjad and Qureshi, 2018). The number of PHCs increased to 2,282 in 2015 (Alharbi, 2018). This growth indicates an increased demand for healthcare services at these centres. SA has a population growth rate of about 2.7% per year. As the population increases, so the need for health services rises (Lingawi et al., 2014). In addition, life expectancy has increased, alongside the prevalence of chronic diseases such as diabetes, hypertension, heart disease and cancer (Khaliq, 2012). 
PHCs in SA include many services, such as chronic care, dental care, antenatal care, vaccinations, pharmaceutical care services, and emergency services. PHCs also include several clinics such as general physicians (G.P.) clinics, family medicine clinics, dental clinics, X-ray and ultrasound clinics, patient education and smoking cessation clinics, which tend to deliver a higher quality of patient care (CBAHI, 2015). Some PHCs also include internal medicine, paediatrics, obstetrics and gynaecology and geriatric clinics. Therefore, the PHC in SA has shown the great benefits of inter-professional communication and the development of collaborative working relationships. According to findings from a 2013 study by Al Asmary et al in the PHC in Riyadh, SA, multidisciplinary care-based practice had positive outcomes for patients with uncontrolled type two diabetes, as HbA1c, fasting blood glucose (FBG), lipid profile, and blood pressure (BP) were significantly reduced in the post-intervention stage (Al Asmary et al., 2013). The multidisciplinary care team (MDT) in this study included a family physician, clinical pharmacist, nurse, dietician, health educator, diabetic educator, and social worker. Therefore, team-based practice is one of the MoH objectives which aims to improve the provision of PHCs and bring positive clinical and economic outcomes to healthcare organisations. 
In light of the study above, the presence of the pharmacist in the PHC in SA could potentially provide a high quality of patient care, as well as improving the delivery of healthcare services. 

[bookmark: _Toc153894129]My motivation and reflection for undertaking this research 
This study was undertaken whilst I enrolled as a doctoral research student, but I also have experience as a practicing pharmacist in Saudi Arabia. I have pursued interests in clinical practice through a master's degree in advancing clinical pharmacy practice in the UK. My practice experiences in Saudi Arabia included several years working as a primary care pharmacist undertaking different roles, such as pharmacist practitioner, supervisor, and manager. Linked to these I have been involved in mentoring of pharmacists and the developing of pharmacy service standards. These leadership duties as a supervisor of pharmacists in Qatif PHCs, in particular, have allowed me to remain up to date with the newest pharmaceutical care practice in PHCs and seek more opportunities to involve pharmacists in patient care. As has been argued in this thesis, diabetes care was chosen as the focus of this research because it is a progressive disease and requires timely management to prevent serious health complications. Considering my experiences, I feel that the ultimate goal of pharmacy practice is to collaborate with healthcare professionals to provide effective and efficient patient care. This belief in the value and potential of pharmacy led me to pursue this topic and to undertake research to explore opportunities where pharmacists’ contributions may be most valuable, and this is no more so I believe that in diabetes management in PHCs. 
As well as considering my experiences and views as a practicing pharmacist with an interest in the potential development of pharmacists, I have reflected on possible issues relating to this; in particular, with respect to me as both a pharmacist and a researcher and my resulting status as an insider- researcher (Costley, Elliott and Gibbs, 2010; Saidin and Yaacob, 2016), with special knowledge about that topic. As will be considered later in the methods chapter, I was mindful that subsequent data collection stages and recognition of my pharmacist status might influence how participants chose to respond. An additional aspect was that for the qualitative interviews, most of the participants were from the same workplace as me, which could influence their responses. I was also aware that my subsequent analysis and interpretation of findings due to previous knowledge and shared workplace experiences could influence this research. These possible concerns were also openly and transparently discussed and reflected on with my supervisory team.
My aim in this research is to advance understanding about this topic and the possible role of pharmacists in diabetes care in Saudi Arabia and to inform subsequent policy and practice. I also hope that the research and other skills and experiences I gain in this journey will enhance my own capabilities and potential to directly influence pharmacy practice in Saudi Arabia. 


[bookmark: _Toc153894130]Role of pharmacists in PHCs in Saudi Arabia
Pharmaceutical care is a core element of the healthcare system. The concept of pharmaceutical care was originally defined by Hepler and Strand in 1990 as follows, “the responsible provision of drug therapy for the purpose of achieving definite outcomes that improve a patient’s quality of life” (Roughead et al., 2005; 53). This concept was introduced to describe how the pharmacy practice changed from being a products and dispensing focused practice to a patient focused practice that ensures the best medication therapy and patient medication safety is provided to patients (Smith, 2009). Pharmacists, therefore, focusses on the patient’s medications, which are either prescription, non-prescription or herbal, and assesses their appropriateness, effectiveness, and safety, and whether the patient is able to take the medication as expected (Blondal et al. , 2017).
Primary care pharmacists in SA have a range of functions, including administrative and clinical duties that are related to medication use and safety. The role of the pharmacist in PHCs is to apply the pharmaceutical care services standards by following processes: ordering medicines, and implementing medication safety strategies by: ensuring medication security and safety, medication labelling, dispensing, storage, emergency medications, monitoring medication effects, medication error identification and reporting, adverse drug events identification, as well as reporting, responding, retrieving and managing recalled medications, controlled drugs management, and checking and reviewing the prescription before dispensing. Pharmacists in PHCs also participate in the continued educational programmes by providing presentations to HCPs and internship students, as well as drug information, education and the counselling of the patient and their families regarding prescribed medications (CBAHI Standards, 2020; CBAHI, 2015), see (Appendix A & Appendix B)  

[bookmark: _Toc153894131]Pharmacy workforce
Pharmaceutical care services in PHCs in SA are often delivered by a single pharmacist or pharmacy technician, but the pharmacy is sometimes run by two employees, one pharmacist and one technician, depending on the size of the centre and the population served. The workforce guidelines that were approved by the Saudi MoH in 2014 emphasised a crucial need for a minimum of four pharmacy staff (one pharmacy technician, two pharmacists and one general clinical pharmacist) in each PHC centre that serves up to 12,000 people (Alomi, 2016). Each centre provided healthcare services to around 13,455 people as earlier mentioned by Sajjad and Qureshi, (2018). Therefore, a minimum four of pharmacy workforce are needed in each centre but this is not the situation as in 2018, the number of PHCs in SA reached  2,390, and the total number of pharmacists in these centres was 536, with the rate of 0.16 pharmacists per 10,000 population (Saudi Ministry of Health, 2018). This figure indicates the shortages in pharmacy staff who cover these centres. Shortages in the pharmacy workforce in PHCs in SA may be overwhelmed by all the pharmacy duties; from the management of medication storage and supplies medication, dispensing, medication inspection, reporting monthly/quarterly/and annually statistics of dispensing medications, provision of drug information to HCPs and patients. This burden of tasks could limit pharmacist’s contribution to diabetes care and providing more clinical intervention to diabetes patients.
Due to the closing of pharmacies at these centres, the number of pharmacy staff that was recommended by the former general manager of general administration of pharmaceutical care in the Saudi MoH in 2014 might change. Several studies (Tan et al., (2014); Simpson et al., (2015); Moreno et al., (2017); Blondal et al., (2017); Alomi, (2017) and Abdulrhim et al., (2019)) recommend the need for a minimum general clinical pharmacist to provide pharmaceutical care for patients in primary care settings.
SA has experienced a serious shortage of clinical pharmacists and this has affected the provision of full pharmaceutical care services (Albekairy et al., 2015) . This shortages due to the presence of a small number of pharmacy colleges with limited clinical training, which resulted in these colleges being unable to produce sufficient clinical pharmacists who can carry on pharmaceutical care (Albekairy et al., 2015)
In contrast, a report by Bates et al., (2018) indicates that the density of pharmacists per 10,000 population in SA in 2016 was 9.16; by comparing this figure with other high-income countries such as the UK (8.21), US (9.19), Canada (11.74) and Australia (12.59), it seems the status of pharmacy workforce in SA is in line with these advanced countries. However,  the rate of pharmacists/10,000 population in this report  refers to all pharmacy related workforce (e.g. pharmacist practitioners, pharmaceutical scientists, pharmacy technicians and other pharmacy assistance, and preservice students/trainees) working in a diversity of settings (e.g. community pharmacy, hospital, research and development, academia, industry, military, regulatory and other sectors) (Bates et al., 2018).

[bookmark: _Toc153894132]Transformation of primary care pharmacy practice in PHCs 
Shifting the pharmaceutical services in the PHCs in SA from dispensing services to non-dispensing services is a significant contributory factor in the strategic transformation plan of Saudi MoH. PHCs prescriptions will be dispensed through retail community pharmacies (Alomi, 2017). Therefore, implementing new pharmaceutical care services in PHC in SA is necessary to maintain the existence of pharmaceutical professionals in these settings. This was supported by the former general manager of general administration of pharmaceutical care in the Saudi MoH and the head of the Saudi Clinical Pharmacy Forum and Pharmacy Research and Development (R & D) Administration in SA, who states that the proposed new pharmacy model in the Saudi MoH will let pharmacists provide pharmaceutical care with more clinical roles (a change that has come about because of the growth in the chronic disease population and to accomplish the Saudi vision 2030), and a more significant focus on the primary health care setting to manage these targeted populations (Alomi, 2017). 
Pharmacy practice in many developed countries has shifted from product-based practice to patient-focussed practice. Accordingly, the role of pharmacists has expanded beyond medication dispensing to a more clinically active involvement in patient care (Alhabib et al., 2016). Pharmacists in advanced countries, such as the USA, the UK and Canada, have roles in several healthcare services such as carrying out medication reviews, running disease management clinics, medication information resource, health promotion and education and counselling (see Appendix F for more details). Pharmacists are in a position to provide these services effectively because they are experts in medication use and safety (Tan et al., 2014). Therefore, pharmacists in PHCs in SA could perform a range of functions, including clinical and administrative duties based on their expertise.
Part of framing of this research is the discussions around changing boundaries of the health workforce, that have been raised in the last three decades. Changing role boundaries and what is also been termed substitution type of activities; involves one of the professional groups negotiating or simply undertaking activities and roles that would have been previously associated with or allocated to others, for example, non-medical prescribing nurses and pharmacists. HCPs, including pharmacists, could change their disciplinary boundaries by identifying new areas of work and moving from the traditional dispensing role into more clinical role (Nancarrow and Borthwick, 2005). Pharmacists were considered trusted professionals as they ranked third on a trust scale in 14 different European countries—just behind firefighters and airline pilots and above both doctors and nurses. These results were based on the study titled “Reader’s Digest European Trusted Brands 2005”, (Dietrich, 2006). 
Some of the implications of the boundary changes of the health workforce will be presented in the following section. 

[bookmark: _Toc153894133]Impact of integrating pharmacists into primary care teams
Pharmacy practice has been expanded from conventional product-focused practice (dispensing) to patient-focused practice (Gagnon et al., 2017). Pharmacists are more than just experts in the medication field; they are HCPs with a broad knowledge of healthcare. This has been seen in the new roles of pharmacists such as prescribing pharmacists and clinical practitioners. 
Pharmacists have been providing services in primary care practices for many years. A range of different activities has been identified, including enhancing medication safety programmes, providing medicines information as well as medication audit,  managing refill (repeat) prescriptions, treating minor illnesses and running chronic disease clinics (Hayhoe et al., 2019). These have been associated with positive outcomes related to improving clinical outcomes, increasing patient satisfaction by facilitating access to the medical care, enhance physicians satisfaction by decreasing the workload and letting them focus on more complicated cases that are medically necessary, rather than drug reviews and refill issues (Hayhoe et al., 2019, and Hindi et al., 2019). Moreno et al. (2017) also found that physicians within a primary care office are highly satisfied with the integration of pharmacists into team-based care in the primary healthcare setting.  Moreno et al. (2017), therefore, suggested it might be suitable for pharmacists to lead routine medication reviews that may help to alleviate the workload for GPs to allow for more time for patient care activities and to deal with acute cases.
Saving in overall expenditure on both primary and secondary health care is another crucial outcome has been identified of integration pharmacists into primary care (Hayhoe et al., 2019 and Moreno et al., 2017). A reduced overall cost by optimising prescribing and saving the wastages of medications by improving patients’ adherence to medications, as shown by Moreno et al., 2017, and cost reductions based on decreases in emergency department use as found by Hayhoe et al., 2019.
Many other published studies describe the role of the pharmacist and the impacts of their interventions in primary healthcare settings. For instance, the ‘medication reviews’ was the most common type of intervention in Bush et al., 2018 study, who conducted a retrospective study to evaluate the activity of clinical pharmacists in general practice in Dudley Clinical Commissioning Group (CCG), a UK primary care organisation. Bush et al., 2018 found that using clinical pharmacists in general practice was saving the CCG over £1 million within nine months, with an annual financial saving of approximately £1.5 million. Moreover, clinical pharmacists saved GPs' time by reducing the number of GPs' appointments plus hours that GPs dedicate to medication reviews and management of refill prescribing/prescriptions (Bush et al., 2018). This study, therefore, highlighted the importance of resource allocation, showing that pharmacists can deliver clinical interventions efficiently which could lead to promoting patient care, improve health services, and save GPs' time to manage new and acute cases.
A study by Benson et al., 2018, is another example that identified positive outcomes associated with pharmacists' interventions in primary care settings. It has been shown that pharmacists can enhance medication safety programmes  (Benson et al., 2018). This study was a multi-centre prospective observational study carried out in 15 general practice primary care offices in Australia. It aimed to identify the impacts of the integration pharmacists on general practice settings, focusing on drug-related problems (DRPs). The study found that the integration pharmacists identified 1124 DRPs (medication used without indication, too high/low dose, inappropriate medication selection, missing therapy, inappropriate combination of medications, lab test requested, adverse drug reaction occurred, and medication underused). The pharmacists made 984 recommendations to resolve DRPs, and 685 (70%) were recorded as accepted by the GPs (Benson et al., 2018). The 70 percent of acceptance rate of pharmacists’ recommendations is considered high, which suggests that GPs were willing to collaborate with pharmacists to resolve DRPs.
The evidence presented in this section suggests that pharmacists have a critical role in patient care as well as patient safety. The evidence demonstrates improvements in the provision of healthcare services as well as saving in the overall expenditure of healthcare organisations with an integrated pharmacist in diverse healthcare teams. Therefore, adding the pharmacist to the primary healthcare team to provide direct patient care, could be a viable solution to develop and upgrade the healthcare services in SA, particularly improving diabetes care in PHCs.
So far in this chapter, an overview of the considerable changes that are planned and currently occurring in SA have been described, coupled with the provision of health services in primary care. This chapter moves on to offer a more specific focus, to consider the issue of diabetes mellitus in this setting. This will show that this represents a key burden on the population and indeed that SA is disproportionately affected by this non-communicable disease.



[bookmark: _Toc122626346][bookmark: _Toc153894134]Diabetes Mellitus in Saudi Arabia

[bookmark: _Toc122626347][bookmark: _Toc153894135]Background
Diabetes Mellitus (DM) is an increasing global health concern. It is considered an epidemic disease, as its prevalence has steadily increased around the world. The number of people living with diabetes has increased dramatically since 2000. It affected an estimated 171 million people worldwide in 2000, rose to more than 285 million in 2010, reached 463 million people in 2019, and numbers are expected to exceed 578 million by 2030  (Alotaibi et al., 2017; Global diabetes data report 2010 — 2045, 2021). 
The Saudi health information survey for non-communicable disease showed that the total prevalence of diabetes was 14% in 2013 (Ministry of Health-Saudi Arabia, 2020).  In 2021, the prevalence of diabetes in SA in the age group of 20–79 reached 18.7% and is expected to reach 20.4% by 2030 (IDF Diabetes Atlas, 2023). The World Population Review website also published estimates from the International Diabetes Foundation (IDF) indicating that the prevalence of diabetes in SA in 2021 was 19% (World Population Review organization, 2023).
“Diabetes is the fifth leading cause of death in Saudi Arabia” (Alsuwayni and Alhossan, 2020, p1).
According to the IDF in 2021, 13.8 % of diabetes-related deaths in SA occurred in people under 60 years of age (IDF Diabetes Atlas, 2023). 
Khan et al., 2019 found that over the last 30 years, the prevalence of DM has increased from 4.3 to 13.4 per cent (Khan et al., 2019) and Makeen (2017) also commented that the prevalence of DM in SA is three times higher compared to the rest of the world (based on the report by the IDF in 2011). Despite diabetes being in general an age-associated disorder, this pattern is not reflected in Saudi society (Makeen, 2017), and more than 25% of the adult population has diabetes, a figure predicted to more than double by 2030 (Robert et al., 2016). 
DM is a metabolic disorder disease because of the glucose intolerance associated with disturbances of carbohydrate, fat, and protein metabolism. DM has three main types; type1; type 2; and gestational diabetes mellitus (GDM). In SA, type 2 diabetes (T2D) accounts for 90% of diabetic cases (Ministry of Health-Saudi Arabia, 2020). DM is characterised by sustained hyperglycaemia caused by the inadequate insulin secretion, impaired effectiveness of insulin action, or a combination of the two as in T2D, or absence of insulin secretion as in type 1 DM (Alzaheb and Altemani, 2018).
DM is known as a long-term condition as well as a progressive disease and, if not appropriately managed, could lead to severe health complications (International Diabetes Federation, 2015). Diabetes-related problems target various organs and complications are classified as macrovascular (increasing risks of coronary heart diseases, stroke, and peripheral vascular disease) and microvascular (with risks of renal failure, neuropathy and foot ulcers, as well as retinopathy and visual impairment) (Makeen, 2017). 
People with diabetes are more likely to die from cardiovascular diseases (CVD). The incidence of CVD in these people is approximately twice that of those without diabetes. CVD, therefore, are considered the leading cause of death among people with diabetes (Santschi et al., 2012).
Therefore, DM management aims to delay these complications as well as hinder its progression, which could be achieved by improving glycaemic control and managing the risk of cardiovascular disease (Alzaheb and Altemani, 2018). The mortality rate of DM in SA is 5% for all age and cardiovascular diseases is 46% (WHO, 2016)
The main issue with T2D that people may have this illness and remain unaware of it for a long time because the symptoms of such condition may take years to appear or be recognised. By the time, the body is being damaged by excessive blood glucose level. The complications of diabetes, therefore, become evident in many cases before diagnosis (Internation Diabetes Federation, 2015). Thus, it is crucial to provide the most effective healthcare for diabetic patients and optimise their glycaemic control to reduce long-term complications. The UK Prospective Diabetes Study (UKPDS) found that one per cent (1%) decrease in HbA1c is associated with a thirty-seven per cent (37%) reduction in microvascular complications (Ip et al., 2013).
Several risk factors influence the risk of developing diabetes: urbanisation lifestyle, which is mainly characterised with: poor quality of  nutrition, excess of sugars , and low physical activities leading to obesity, which is one of the significant risk factors of T2D (International Diabetes Federation, 2015). SA is a wealthy oil-producing country. Rapid economic development and improvement in socioeconomic status associated with the urban lifestyle has led to a marked increase in diabetes incidence rate in SA (Makeen, 2017). Obesity is probably main factor affecting the prevalence of T2D in SA, which has reached 20.3%  among Saudi citizen (Alharbi et al., 2014). 
Prevalence of DM and related risk factors is shown in table Table 1 based on WHO – Diabetes country profiles, in 2016. 
[bookmark: _Ref148517031][bookmark: _Ref117081658][bookmark: _Toc153894555]Table 1: Prevalence of diabetes and related risk factors 
	Prevalence of diabetes and related risk factors

	Diabetes
	14.4%

	Overweight 
	68.2%

	Obesity
	33.7%

	Physical inactivity
	58.5%


Reference: World Health Organization – Diabetes country profiles, 2016.
The management of DM and its complications are also costly. Healthcare and treatment of DM expenses rose by more than 500 per cent in SA over the last two decades. In 2014, the Saudi MoH dispensed 25 billion SAR (about £5 billion) on the Saudi diabetic population, which is approximately 14 per cent of the total MoH budget (180 Billion SAR) (Robert et al., 2016). This figure of expenditure on managing diabetes was estimated to be in 2020 (Makeen, 2017). DM is, therefore, a significant factor to the morbidity and mortality; it brings a substantial socioeconomic burden in SA. 
DM is now a medical and national priority and one of the most worrying health issues in SA due to escalating the numbers affected with it and the economic burden as shown above. It is therefore crucial to provide the most effective healthcare for diabetic patients, and the multidisciplinary care team approach might be considered to optimise the management of the disease. Due to the complex nature of diabetes, the American Diabetes Association (ADA) strongly recommend a collaborative and integrated team approach for its management, in which the patient plays an active role along with a multi-professional health care team (Pousinho et al., 2016.). Similarly, Willens et al. (2011) state that ‘teams of providers working collaboratively at the top of their skill sets can best meet patients’ complex needs’ (Willens et al., 2011a, p 66). 
In terms of those who are involved in diabetes care within health systems and where a considerable amount of the healthcare cost is used, traditional roles such as those of doctors and nurses are key. In addition, and due to the recognised complications of DM, ophthalmology and podiatry services are also. Other HCPs are also, and in the next section the role of pharmacists is presented and will form the subsequent focus of this research. However, in SA, only doctors are expected to be the primary source of all medical information, which dismisses or minimises the role of other HCPs, such as pharmacists (Alzaid, 2012).

[bookmark: _Toc122626348][bookmark: _Toc153894136]Role of healthcare staff in diabetes management in primary care in Saudi Arabia
To manage diabetes within health systems - and where a considerable amount of the healthcare cost is used - traditional roles such as those of doctors and nurses have been considered key but also allied health occupations such as ophthalmology and podiatry and as will be shown, the role of pharmacists. The role of the physician in a diabetes management clinic includes, but is not limited to, providing a comprehensive health service (prevention, therapeutic and rehabilitation), taking care of diabetic patients and then following up; providing patients with health promotion and prevention with DM to prevent disease complications; providing health education for the patients, their family, and caregivers on all topic that are related to diabetes care. The physician also performs periodic laboratory and radiology investigations, and refers the patient for annual check-ups, such as dental and ophthalmology clinics. The physician in PHCs refers patients who need more care or have not improved during the plan of care to the appropriate specialty in the hospital for further consultation and to receive secondary care, according to the patient's needs (CBAHI Standards, 2020; CBAHI, 2015), see (Appendix C). 
The role of the nurse in the non-communicable disease clinic is to perform the nursing assessment of all patients with DM, such as measuring BP, pulse, weight, body mass index (BMI), blood glucose level, and then register these results in the patient’s health record. The nurse ensures the last laboratory investigation is present in the patient’s file before taking the patient through to the doctor. The nurse also provides education for the patients and their families on the prevention of complications, nutritional diet, foot care, medications, and how to use insulin self-injections. The nurse gives the patient an appointment card for follow-up visits and coordinates these follow-up visits with the other services, according to the plan of care. For example, health education, social services, dental and oral health referrals. The nurse also performs statistical duties, such as doing the monthly and annual statistics forms, and calculates and follows up the defaulter patients from the clinic. A nurse who works in a diabetes clinic must have graduated from an accredited school or college of nursing with a diploma or bachelor's degree (CBAHI Standards, 2020; CBAHI, 2015), see (Appendix D)
 
[bookmark: _Toc122626351][bookmark: _Toc153894137]Summary
An overview of the changes within the healthcare system in SA has been described in this chapter. It has been shown that one of the objectives of the transformation strategy of MoH of SA is privatisation healthcare services (hospitals and PHCs), starting by closing the pharmacies in the PHCs and transfer the prescriptions to be dispensed through retail pharmacies. The significant changes in pharmaceutical services in PHCs may allow pharmacists to play a more clinical role than traditional (dispensing).  
This chapter also shows that DM is now a medical and national priority because of its economic burden, which results from its high prevalence in SA. The role of doctors and nurses in the management of DM was also mentioned here, followed by describing the role of pharmacists in PHCs in SA. Finally, it concludes by illustrating the impact of integrating pharmacists into healthcare teams on the health system, specifically in improving patient care delivery, patient safety, and costs. The next chapter will go on to consider the evidence relating to pharmacists’ role in DM management more specifically.
2. [bookmark: _Toc153894138][bookmark: _Toc122626353]Chapter Two: Narrative Review of the Literature on Involvement of   Pharmacists in Diabetes Care 

[bookmark: _Toc153894139][bookmark: _Toc40034231]Introduction
This review aims to deepen our understanding of the evidence base around pharmacist involvement in diabetes primary care management. A comprehensive literature review was conducted to find any research undertaken in relation to this topic. The primary aim of this review was to identify any specific literature and evidence that relates to SA, but also to describe and summarise what is known internationally. This narrative literature review presents a detailed description of existing evidence relating to the involvement of pharmacists in diabetes primary care management in primary healthcare settings, including healthcare centres, general practices and family practices. This review focused on primary care because the majority of people with chronic illness such as diabetes in SA are managed in governmental primary care centres (Alharbi, 2018). 
This section will begin with review questions, then with a description of the search strategy, inclusion and exclusion criteria, and methods for data extraction and synthesis, followed by a summary of includable articles via a PRISMA flowchart. It will then go on to describe the role and involvement of the pharmacist in diabetes management in primary care, the perceptions of stakeholders regarding pharmacist involvement, and the barriers and facilitators to pharmacists’ involvement in diabetes management. It will also summarise the impact of pharmacist involvement and pharmacist interventions in diabetes care. After that, the evidence regarding pharmacists' contributions to diabetes management will be discussed to identify the gap in knowledge regarding pharmacist involvement in diabetes management in primary care. This is an important step to provide a rationale for conducting this research.

[bookmark: _Toc153894140]Review questions 
This review aimed to answer the following questions: 
· What is the role of the pharmacist in diabetes management in the primary care settings, and to what extent are pharmacists involved in diabetes management?
· What are the perceptions of stakeholders about the role and involvement of pharmacists in diabetes management?
· What are the barriers and facilitators to pharmacists’ involvement in diabetes management in primary care settings?
· What is the impact of pharmacists’ involvement in diabetes management, and what are the impacts of pharmacist interventions on diabetes care (including three aspects: clinical, economic and humanistic effects)? 

[bookmark: _Toc122626356][bookmark: _Toc153894141]Review methods

[bookmark: _Toc153894142]Inclusion and exclusion criteria
The inclusion criteria for the review followed the following format (see Table 2):
Population and Setting: The relevant population was management of patients with diabetes. The relevant setting was primary care. The literature review focused on studies of pharmacists working in PHC and GP practices and excluded those that included pharmacists working in a private/retail community pharmacy and hospital settings. Systematic reviews were considered relevant and included in the review if they included studies focusing on community pharmacies.
In addition, for Saudi Arabia only, the inclusion criteria were widened to include studies of hospital ambulatory care clinics or hospital outpatient clinics; the rationale for this was that these studies are considered in the KSA to be equivalent to primary care in other countries. 
Intervention or Exposure: Studies reporting on the role or involvement of pharmacists in diabetes management; the perceptions of stakeholders about their role or involvement; barriers and facilitators to pharmacists’ involvement; and impact of pharmacist involvement and pharmacist interventions in diabetes management were considered.
Outcomes: Outcome of interest were i) the role or involvement of pharmacists in diabetes management; ii) perceptions of stakeholders about the role and involvement of pharmacists in diabetes management; iii) barriers and facilitators to pharmacist involvement (Question 1-3). Also, iv) the impact of pharmacist involvement and interventions, clinical, economic, and humanistic outcomes were also outcome of interest for this review (addresses Question 4). In addition, relevant clinical outcomes reviewed included: glycosylated haemoglobin (HbA1c); blood glucose level (fasting/postprandial/random); blood pressure (BP); lipid profile (total cholesterol [TC], low-density lipoprotein cholesterol [LDL-C], high-density lipoprotein cholesterol [HDL-C], and triglycerides [TG]); Body Mass Index [BMI]; 10-years predicted cardiovascular disease (CVD) risk, medication adherence, health-related quality of life (HRQol).
Study designs: For the first three review questions, all study designs were considered for inclusion, including qualitative and quantitative studies. For the review question on impact of pharmacist involvement and pharmacist interventions, systematic reviews and meta-analyses were prioritised, supplemented by data from RCTs or any study with a control group or baseline comparison. 
Date and language: Searches were limited to studies published in English from 2009 to 2023. This is because the participation of pharmacists in the provision of primary healthcare can be considered a new model of care, so studies more than 15 years old may not be reflective of current practice. 



[bookmark: _Ref148112431][bookmark: _Toc153894556]Table 2: The inclusion criteria for the review 
	Population
	Diabetes management

	Setting
	Primary care

	Intervention or exposure
	- Role or involvement of pharmacists in diabetes management
- Perceptions of stakeholders about the role or involvement of pharmacists in diabetes management 
- Barriers and facilitators to pharmacist involvement in diabetes management
- Impact of pharmacist involvement and pharmacist interventions in diabetes management. 

	Outcomes
	- First three review questions: Data (qualitative or quantitative) on the role or involvement of pharmacists in diabetes management, perceptions of stakeholders, and barriers and facilitators
- Impact of pharmacist involvement and interventions: clinical, economic, and humanistic outcomes

	Study designs
	- First three review questions: Any study types, including quantitative and qualitative studies  
- Impact of pharmacist involvement and interventions: Systematic reviews, RCTs, studies with control group or baseline comparison [prioritised systematic reviews and meta-analyses]

	Year
	2009 to 2023 

	Language
	English language



[bookmark: _Toc153894143]Data sources 
The following databases were searched: Scopus, Medline via Ovid and PubMed. These databases are considered appropriate for retrieving relevant articles as they are the major health related databases that are available in the the Faculty of Medicine, Dentistry, and Health research school (FMDH) electronic library.  
Google Scholar was also searched to find studies relevant to Saudi Arabia, as limited studies were found from the three databases mentioned above.
[bookmark: _Toc153894144]Literature search strategy
Planning an effective literature search involved two basic steps: specification of key concepts, and identification of relevant keywords relating to these key concepts. MeSH terms and free text terms were used. See (Appendix E) 
The literature search was undertaken in two phases. The first phase involved the following three search concepts: pharmacist, primary healthcare settings, and diabetes (Table 3). These three concepts cover the Population, Setting and Intervention/exposure from the PICOS structure in Table 2. The search was not restricted to specific terms for Comparator, Outcome or Study Design. 
Because very few studies were identified from SA in the first phase, the second phase consisted of a targeted search for Saudi literature. This search was not limited to primary care in order to identify all studies related to pharmacists' involvement in diabetes management in SA; the rationale for this was that some Saudi studies are not described as “primary care” as they took place in hospital outpatient settings, but are actually equivalent to primary care in other countries. Therefore, the search concepts for phase two were pharmacist, diabetes and Saudi Arabia (Table 3).


[bookmark: _Ref148112536][bookmark: _Toc153894557]Table 3: Search terms for literature review 
	Phase
	Concept 
	Search terms used in Medline via Ovid 
	Search terms used in Scopus 

	One 
	Pharmacist
	Clinical pharmacist.mp. or Pharmacists/ or exp Pharmaceutical Services/ or exp Medication Therapy Management/ or exp Pharmacy/ or Pharmaceutical care.mp. or exp Pharmaceutical Services/ or community pharmacist.mp. or community pharmacists.mp. or Pharmacists/ Practice Patterns, Pharmacists'/ or Community Pharmacy Services/ or Professional Role/ or "Attitude of Health Personnel"/ or pharmacists contribution*.mp. or pharmacists responsibilities*.mp or pharmacists practice*.mp. or pharmacist intervention*.mp. or pharmacists education*.mp.
	"pharmacists" OR "pharmacist" OR "pharmacy service" OR "pharmaceutical care" OR "clinical pharmacists" OR "clinical pharmacist" OR "medication therapy management" OR "Community pharmacists “OR "Community pharmacist" OR "Pharmacies" OR "pharmacists’ responsibilities" OR "pharmacists’ contribution" OR "pharmacists practice" OR "pharmacist intervention" "pharmacists’ education" 

	
	Diabetes
	exp Diabetes Mellitus/ or Diabetes.mp. or diabetic.mp.
	"diabetes mellitus” OR “diabetes” OR “diabetic”

	
	Primary healthcare settings
	(Primary healthcare or primary health care).mp. or exp Primary Health Care/ or Primary care.mp. or exp Ambulatory Care/ or exp Ambulatory Care/ or exp Family Practice/ or exp General Practice/
	"primary health care" OR “primary healthcare” OR “primary care” OR "ambulatory care" OR "general practice" OR "family practice

	
	The three concepts above were combined using Boolean connectors (AND) to identify relevant/ eligible studies 

	Two
	The same databases were searched but not limited to primary care settings to understand more about the current practice related to pharmacist involvement in diabetes management in SA. The concepts of pharmacists, diabetes, and Saudi Arabia were combined using AND to find relevant studies.  
In addition, Google Scholar searched, and the following terms were used:
Pharmacists AND diabetes AND ambulatory care OR primary care AND Saudi Arabia



[bookmark: _Toc153894145]Study selection
Search results from multiple databases were transferred to reference management software, Mendeley. Titles and abstracts were assessed for relevance against the inclusion criteria, then full texts of remaining studies were assessed for relevance. It is recommended that the evaluation of studies for eligibility includes at least two independent reviewers. However, in this review, due to being part of a PhD thesis, the included studies were evaluated by a single researcher, which may have resulted in missing some relevant studies.
[bookmark: _Toc153894146]Data extraction
Data were extracted from individual studies, including details of reported findings, author, country, study design, methods, results, and conclusion.  Data extraction was performed by one reviewer (NS). Data were checked by the same reviewer to confirm the results and to reduce the errors. 
[bookmark: _Toc153894147]Assessment of study quality 
No formal quality assessment of included studies was undertaken, because this was a narrative review which included several types of study designs. 
Instead, in terms of quality and nature of the overall evidence base, the researcher provided overall comments about the quantity, the relevance, and nature (type and size of the study) of the identified literature. 
[bookmark: _Toc153894148]Synthesis of extracted data 
A narrative synthesis of the extracted data was used to identify major themes from the literature as well as to summarise the findings of included studies, but results were not statistically combined.  The advantage of this approach is that it is flexible and can deal with diverse evidence types. However, the limitations of following this approach are a lack of transparency and largely descriptive basis. 

[bookmark: _Toc153894149]Results of narrative review 
[bookmark: _Toc153894150]Literature selections 
The electronic database searches initially retrieved 2,093 articles (see PRISMA flow chart in Figure 1). After the removal of duplicates, the title and abstracts of 1,086 articles were reviewed, and 654 studies were excluded. Subsequently, 432 full-text articles were assessed for eligibility, of which 357 were excluded because they did not meet the inclusion criteria. Therefore 75 articles met the inclusion criteria and were included in the review.

[bookmark: _Hlk34343159]PRISMA FLOW CHART 

Records identified through database searching: 
(n=2,093)


	


Records after duplicates removed
(n = 1,086)


Records excluded after title and abstract screening (n = 654)

Medication evaluation
Policy/guideline review
Other conditions
No pharmacy intervention
Evaluate delivery system of medicines
Studies with medications








Full-text articles assessed for eligibility
(n = 432)



Articles excluded at full-text screening (n = 357) 

Hospital based ambulatory care
Community retail pharmacies
Not specific to diabetes
Unable to find full text





Total articles included in the literature review =75





[bookmark: _Ref148112661][bookmark: _Toc153894789]Figure 1: Flow diagram of the literature search process (PRISMA 2009 Flow Diagram).

[bookmark: _Toc40034235][bookmark: _Toc153894151]Summary of identified studies 
A total of 75 articles were included in the final review. Most of these were related to the research undertaken in High Income countries (such as the USA, the UK, Canada, Australia), with 22 of the studies relating to SA. 
The types of included studies included were as follows: systematic review and meta-analysis (10 studies), systematic review (11), umbrella review of published systematic reviews (1), randomised controlled trial (RCT) (10), clinical/narrative review (3), uncontrolled quasi-experimental intervention study (pre–post assessment) (1), action research (1), retrospective study (12), prospective study (3), quasi-experimental intervention study (2), reports (3), mixed-methods study (3), programme evaluation (1), descriptive cross-sectional survey (14).

[bookmark: _Toc153894152]Overview of the review 
The report of the review is presented under the following headings:
2.3.4. Role of pharmacists in diabetes management
2.3.5. Types of pharmacists’ interventions in diabetes management
2.3.6. Global literature on pharmacist impact and involvement
   2.3.6.1. Global literature: Impact of pharmacists' interventions on clinical, economic and humanistic outcomes
   2.3.6.2. Global literature: Pharmacist involvement in diabetes management focusing on multidisciplinary teams (MDT)
2.3.7. Evidence from Saudi Arabia
   2.3.7.1. Saudi Arabia: Impact of pharmacists' interventions
   2.3.7.2 Saudi Arabia: Pharmacist involvement in MDT in diabetes management in PHCs
2.3.8. Barriers and facilitators to pharmacists’ involvement in diabetes management


[bookmark: _Toc153894153]Pharmacist’s role in diabetes management 
Opportunities for pharmacists to contribute to the care and management of diabetic patients are increasingly being recognised by several healthcare systems. Pharmacists may be well suited to carrying out effective interventions to enhance long-term health outcomes because they have been described as caregivers, communicators, teachers, leaders and decision-makers (Khunti et al., 2013). More specifically, pharmacists have been championed as having a play a key role in diabetes management; particularly when therapeutic goals have not previously been achieved. Pharmacists can also identify patients who are not adhering to their medications and provide support to those patients before looking at intensifying therapy or having additional examinations (Boivin, 2019; Bawab et al., 2023). 
Pharmacists can contribute to diabetes care by using their knowledge, skills and professional judgment to evaluate patients’ medication and ensure each patient’s medication needs are managed (Simpson et al., 2017). Pharmacists can provide a variety of patient-specific tailored services (see Table 4; for more details, see Appendix G). They work closely with other HCPs and the patient in designing, implementing, and monitoring therapeutic plans to achieve the targets of a management plan that could improve the patient’s quality of life (QoL) (Pousinho et al., 2016). Pharmacists can improve diabetes care by prompting physicians to apply standards of care, and adhere to the clinical guidelines that provide medication therapy consultations for medical staff (Armor et al., 2010).
As well as the range of opportunities for pharmacists to contribute to diabetes noted above, Boivin (2019) identified further potential roles ranging from initial screening of diabetes risk to overall diabetes management. One key additional role Boivin identified was that of diabetes educator, arguing that pharmacists can play an important role in educating people who are at high risk of developing diabetes. This role could be accomplished by working together with other HCPs to inform people about healthy lifestyle choices that can lower their chance of having diabetes. In addition, pharmacists can provide patient counselling and support patients with their self- management (Boivin, 2019). Other potential roles of pharmacists in diabetes management include identifying cardiovascular disease risk factors, evaluating patients’ medications, and monitoring patients’ adherence to their treatment plan. Such a diabetes educator role for  pharmacists may be extremely helpful in achieving pharmacological and non-pharmacological target goals (Boivin, 2019). However, others have noted that pharmacists may not be able to undertake a diabetes educator role until they obtain the necessary qualifications that enable them to practice as diabetes educators (Abdulrhim et al., 2020).   
Patient education is also a vital component in promoting patients' adherence to their treatment plan. To obtain better treatment outcomes, healthcare providers and policymakers should develop practical strategies, such as involving pharmacists in patient education and medication counselling, to improve medication adherence in their daily activities (Alosaimi et al., 2022).
Another important role where the use of pharmacist expertise could be beneficial is in optimising medication for patients with comorbidities (Duncan et al., 2020). Abdulrhim et al., 2020 reported that pharmacists should acquire the appropriate qualification and develop the appropriate skills to participate effectively in multidisplinary diabetes care teams. For example, a pharmacist certified diabetes educator can play an integral role in diabetes care including reviewing patients’ medications, optimising treatment, monitoring patients adherence, providing self management education and supporting and improving clinical inertia (Boivin, 2019). 
Pharmacists can also play a crucial role in managing patients with polypharmacy, as pharmacists play an essential role in medication safety and efficacy  (Xiao et al., 2023). In addition to the roles of pharmacists in diabetes care listed above, pharmacists are becoming increasingly involved in advanced clinical care, such as independent prescribing (Khunti et al., 2013).
Based on the above, it is evident that a pharmacist can provide a range of different services for diabetes patients that can contribute to improving diabetes care. Expanding the scope of pharmacy practice in SA, to provide diabetes related services, is argued to be a possible viable option (Makeen, 2017), and it would align SA more with the role of pharmacists in other developed countries. 
In brief, pharmacists can positively intervene in diabetes management in several ways as shown in this section. The following section presents the key types of pharmacists’ interventions in diabetes patients' care.   
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[bookmark: _Ref148112796][bookmark: _Toc153894558]Table 4: Diabetes-related services which can be provided by pharmacists.
	Stage
	Type of service
	Aim of service: To 

	Initial
	Screening for diabetes 
	Screen individuals who at risk of type 2 diabetes 

	Treatment plan/review 
	Medication review (MR)/Medication Therapy Management (MTM)/ independent prescribing

	Design a personalised diabetes management plan to optimise medication-therapy regimens.


	
	Comorbid disease management
	Reduce morbidity and mortality rates that result from diabetes-related problems. Focusing on CV risk factors to reduce macrovascular complications.



	
	Hypoglycaemia management
	Avoid serious adverse drug events.


	Monitoring 
	“Blood glucose monitoring”
	To monitor blood glucose levels to check if blood glucose control is affected by any new medications, diabetes treatment changes, lifestyle changes or over the counter or herbal products

	
	Monitoring compliance 
	Enhance patient adherence. 


	Patient education 
	Patient education and consultation about health lifestyle choices


	Improve the patient’s QoL.

	Others 
	Collaborative with other HCPs and referral patients to specialist for medical advice when needed. 

	Optimise patient management 


Reference: (Smith, 2009; Armor et al., 2010; Al-Taweel et al., 2014; Pousinho et al., 2016; Al Haqan et al., 2017;  Gagnon et al., 2017), (Hughes et al., 2017), (Niznik, He and Kane-Gill, 2018), (Boivin, 2019), (Abdulrhim et al., 2020), (Duncan et al., 2020), (Bawab et al., 2023)



Types of pharmacists’ interventions in diabetes management 
A range of different interventions involving pharmacists in diabetes care were identified in the literature. This review demonstrated various diabetes-related services pharmacists provide, such as case management, medication therapy management, medication review, patient education and counselling, clinician education, and patient reminder systems (see Table 5).
Alabkal et al. (2021) categorised pharmacists’ interventions into four categories: educational, clinical, behavioral, and psychological interventions and most of the studies included in this research literature review reported pharmacists’ involvement in diabetes management as a combination of these four interventions (See Table 5). The clinical interventions focuses on the medication regimen and ensure that the standards of care are met (e.g., therapeutic modifications, simplifying the dosing regimens/ schedules, improving adherence, laboratory ordering/monitoring, and referrals for needed screenings) (Fazel et al., 2017). The educational and behavioural interventions aim to enhance patients’ knowledge about their condition (aetiology, risk factors of disease, short and long-term complication of illness) and strengthen their diabetes management plan (treatment target monitoring, lifestyle-changing behaviour, the timing of medication and medication adherence, adverse drug reactions monitoring) to make them more involved and aware of their condition which could encourage them to change their behaviour to achieve better outcomes (Presley et al., 2019). Behavioral intervention also includes providing advice on diet, exercise, and smoking cessation (Alabkal et al., 2021). The last type of intervention by pharmacists that was identified in this review related to psychological interventions where pharmacists were involved in activities such as screening for depression and anxiety (Fajriansyah et al., 2020; Wagner et al., 2022). 
Pharmacists can play a critical role in diabetes care through counseling and patient education, which can enhance patient outcomes  This was confirmed in a review of systematic reviews by Abdulrhim et al., (2020) who found that educational interventions by clinical pharmacists were the most common types of interventions. In addition, Lakey et al., (2022) found that a pharmacist-led diabetes education class was associated with statistically significant improvements in HbA1c and  weight. Patients benefited from the diabetes education classes delivered by pharmacists by learning how to effectively manage their condition. Education about diabetes mellitus and medication review were also the two most crucial aspects of pharmacist's interventions identified in another systematic review and mata analysis study undertaken by Coutureau et al., (2022).
Positive effects and outcomes were identified more often in research involving interventions where pharmacists adopted a multifaceted/combination approach. The multifaceted intervention combined with follow-up of patients, monitoring of their adherence to treatment plan, and reminding them to refill their prescription on time, rather than delivering education, counselling, medication reviews, or drug information in isolation, is considered a best practice approach to achieve satisfactory outcomes in improving the quality of care, and patient knowledge and satisfaction (Khunti et al., 2013; Tan et al., 2014; Al Assaf et al., 2022). This is consistent with the results of a meta-analysis which showed that various pharmacist-led interventions including patient education, consultation, and follow-up were associated with improvement in multiple clinical measures including HbA1c, BP, lipid profiles, and BMI (Alabkal et al., 2021). 
Al Assaf  et al. (2022) similarly concluded from their study that pharmacists who followed multiple diabetes management strategies improved patient outcomes more. In addition to the positive impact on clinical parameters of pharmaceutical care in diabetes management, positive effects on health-related quality of life and health costs have also been shown in a systematic review and meta-analysis (Alabkal et al., 2021).  
In conclusion, pharmacists can play an important role in diabetes management by providing several clinical activities as outlined above. In summary a range of different interventions have been identified in this literature. Medication review, medication therapy management, and patient education and counselling were the most types of pharmacists’ interventions in diabetes management.  
The following sections will present the evidence from the global and Saudi literature on the impact of pharmacists' interventions and involvement in diabetes management, focusing on three aspects: clinical, economic and humanistic outcomes.
[bookmark: _Ref148113452][bookmark: _Toc153894559]Table 5: Pharmacist involvement in diabetes management identified in this review. 
	Intervention type
	Scope of service
	Studies

	Medication review






	
· A pharmacist reviewed patients’ medications and offered suggestions to physicians, considering treatment in the context of the patient’s underlying condition and symptoms.
· The aims medication reviews are to recognise where adherence support is required, to evaluate whether there are adverse effects, and to identify certain medications that would benefit the patient (Blenkinsopp et al., 2012).
	
(Coutureau et al., 2022), (Al Assaf et al., 2022), (Wagner et al., 2022), (Alabkal et al., 2021), Simpson et al 2015, Bush et al 2018, (Al-Arifi and Al-Omar, 2018) (Abdulrhim et al., 2019), (Javaid et al., 2019), (Presley et al., 2019), (Tourkmani et al., 2018), (Gagnon et al., 2017), (Fazel et al., 2017), (Davis, Ross and Bloodworth, 2017), (Blondal et al., 2017), (Pousinho et al., 2016), (Tan et al., 2014), (Jarab, 2012), (Willens et al., 2011), (LaMarr et al., 2010), (Chisholm-burns et al., 2010)



	Medication therapy management (MTM)


	
· A pharmacist managed patients’ treatment, including ordering laboratory tests, seeing patients regularly, and, prescribing medication when necessary in collaboration with physician or independently. (Firkus et al., 2023)
· “MTM deals with the two R’s–the right dose and the right use of medications” (Makeen, 2017, p 940)
· A pharmacist managing patients’ treatment, including diabetes medication dose or frequency adjustments, medication addition or alteration, ordering laboratory tests, seeing patients regularly, and prescribing medication when necessary in collaboration with physician or independently.
· This is a type of Pharmacist–physician collaborative model.


	(Al Assaf et al., 2022), (Wagner et al., 2022), (Alabkal et al., 2021), (Alsuwayni and Alhossan, 2020), (Boivin, 2019), (Simpson et al., 2015), , Bush et al 2018, (Schultz et al., 2018), (Peterson et al., 2018), (Gagnon et al., 2017), (Fazel et al., 2017), (Pousinho et al., 2016), (Tan et al., 2014), (Gilani et al., 2013), (Al Asmary et al., 2013), (Santschi et al., 2012), (Willens et al., 2011), (Armor et al., 2010), (Chisholm-burns et al., 2010)

	Led diabetes clinic
	
· A pharmacist can assess a patient's condition, monitor the patient's adherence to the management plan, follow up with patients and order related laboratory tests, and prescribe and modify medications under a collaborative practice agreement between pharmacists and other healthcare providers.  

	(Alghadeer et al., 2022; Alqifari et al., 2022; Alsubaie et al., 2022; Abdullah et al., 2022)

	Case management
	· A pharmacist is responsible for arranging the appointments with other specialties as needed per the care plan and evaluating the compliance as well as adverse effects of the new care plan.
	(Al Asmary et al., 2013; Tourkmani et al., 2018)

	Patient education and counseling 


	· A pharmacist educated patients on lifestyle factors/ behaviours to improve their health, enhance patients’ knowledge about their illness and make them more involved and aware of their condition.
· Additionally, they provide information and counselling to patients on the importance of controlling blood pressure in diabetes, diabetes foot care, regular screening for nephropathy, neuropathy and retinopathy.
· They also provide education to patients about prevention therapy, such as the importance of immunization for influenza and pneumococcal pneumonia in diabetes, as well as basic information on diet and exercise as they relate to diabetes management. 
· Self-management education and support are considered key elements in diabetes education (Boivin, 2019)
· A pharmacist provides E-consults, Motivational interview strategy (Telephone-led by pharmacist) Medication.
· A pharmacist led group diabetes education class.

	
(Firkus et al., 2023), (Coutureau et al., 2022), (Al Assaf et al., 2022), (Lakey, Boehmer and Johnson, 2022), (Wagner et al., 2022), (Alabkal et al., 2021), (Khan et al., 2020; Al-Arifi and Al-Omar, 2018; Emeka et al., 2020), (Boivin, 2019), (Abdulrhim et al., 2019), (Javaid et al., 2019), (Presley et al., 2019), (Peterson et al., 2018), (Gagnon et al., 2017), (Fazel et al., 2017), (Yaghoubi et al., 2017), (Davis, Ross and Bloodworth, 2017), (Pousinho et al., 2016), (Tan et al., 2014), (Jarab, 2012), (Santschi et al., 2012), (Willens et al., 2011), (LaMarr et al., 2010), (Armor et al., 2010), (Chisholm-burns et al., 2010) 

	Follow up
	· Patient reminder systems: A pharmacist contacts patients to remind them about an appointment, and requests them to complete their laboratory tests prior the appointment and finish their blood glucose readings.
	  (Santschi et al., 2012) (Khan et al., 2020; Al-Arifi and Al-Omar, 2018)

	Family support 
	
	(Al Assaf, Zelko and Hanko, 2022), (Wagner et al., 2022)

	Clinician education 
	· A pharmacist providing education sessions to improve prescribing of anti-diabetic medications in order to provide effective treatment for diabetes

	(Aldraimly et al., 2019)



	




[bookmark: _Toc153894155]Global literature on pharmacist impact and involvement
Pharmacists’ intervention in diabetes management have been evaluated by several systematic reviews and meta-analyses drawing on a range of research design including RCTs. These studies will be presented in this section by focusing on a description of the impacts of pharmacists' interventions on diabetes management including clinical, economic, and humanistic outcomes. Then, pharmacist involvement in diabetes management focusing on multidisciplinary teams (MDT) will be presented.
2.3.6.1. Global literature: Impact of pharmacists' interventions on clinical, economic and humanistic outcomes
Overall, most of the included studies in this review demonstrated positive outcomes of pharmacists’ interventions on clinical, economic, and humanistic outcomes. For example, a review of systematic reviews (Hughes et al., 2017) evaluated pharmacists' interventions in diabetes management. This review found positive effects on clinical, humanistic, and economic outcomes from pharmacists' interventions in diabetes care in all systematic reviews included in this study, supporting the role of pharmacists in diabetes care. The role of clinical pharmacists in managing diabetic patients was also reported by the narrative review published by (Alhabib et al., 2016). Pharmacists' interventions in this review showed statistically significant reductions in coronary heart disease, HbA1c, BP, and lipid profile. In a similar vein, an umbrella review of systematic reviews (Abdulrhim et al., 2020) found that most systematic reviews supported the role of pharmacists in diabetes management in primary care settings as their interventions, compared with usual care, led to significant positive clinical improvements in HbA1c, fasting blood glucose level, BP, BMI, and lipid profile. Other benefits of pharmaceutical care have also been shown to be economical and humanistic, with pharmacist care leading to significant cost savings and improved patients' quality of life (QoL).
The clinical, economic, and humanistic findings from the included studies will be presented in detail in the following sections.

Improved clinical outcomes
The desired clinical outcomes of diabetes management can be achieved through improving key biomarkers in diabetes management, such as HbA1c, preventing further long-term complications, improving medication adherence and optimising medication therapy in patients with diabetes. 
Improved key biomarkers in diabetes management 
Evidence from this review showed that pharmacists’ involvement in diabetes care led to beneficial clinical outcomes, including key biomarkers in diabetes management such as HbA1c, blood glucose level (fasting/postprandial/random), BP, lipid profiles and BMI. Engaging US pharmacists in providing direct patient care significantly improved HbA1c among diabetes patients in various healthcare settings (Chisholm-burns et al., 2010). These results are similar to those reported by Willens et al. (2011), who found that a pharmacist-run diabetes management program demonstrated that the average HbA1c was significantly reduced (i.e. improved) after one year. Similarly, an RCT conducted in an outpatient diabetes clinic in Jordon in 2012 found that clinical pharmacists interventions gave significant improvement in HbA1c and BP but not BMI in a  6 months period compared with the usual care group (Jarab, 2012). Similarly, a meta-analysis by Santschi et al. (2012) found that pharmacists' interventions were associated with significant reductions in systolic and diastolic BP, LDL, TC, and BMI compared to usual care (without pharmacist care).  Therefore, this study supports the benefits of pharmacists' interventions in managing CVD risk factors among diabetes patients (Santschi et al., 2012).  A retrospective study in a primary care medical centre in North California, USA, found that pharmacist involvement in adult diabetes management improved HbA1c, BP and LDL-C and reduced cardiovascular risk (Ip et al. 2013). Using a Malaysian pharmacist intervention, Butt et al., (2016) found statistically significant reductions in HbA1c and BMI, and in addition, improvements in medicine adherence and QoL after 6 months in this small RCT. 
Evidence from the systematic review studies included in this review also showed generally positive clinical outcomes for pharmacists' intervention in diabetes management. For example, a systematic review and meta-analysis by Tan et al. (2014), found that primary care pharmacists allocated to GP clinics had a significant impact on the clinical outcomes of patients with chronic conditions, such as CVD and diabetes, by improving the following parameters: HbA1c, BP, cholesterol and the Framingham risk score in intervention patients, compared to control patients. This study also demonstrated that pharmacist intervention in GP settings improved the quality of prescribing medications, enhanced medication adherence and resolved medication-related problems. This view is supported by Duncan et al (2020), who write that many GPs value pharmacist expertise in medicines and welcome pharmacists' interventions in chronic disease management. GPs also value pharmacist recommendations regarding medication management and acknowledge that their interventions improve prescribing safety (Duncan et al., 2020). Similarly, studies reviewed by Hassali et al. (2015) showed that pharmacist interventions offered significant benefits in improving medication adherence in diabetes and reducing levels of HbA1c, BP, LDL-C, and diabetes-related complications. Likewise, another systematic review of randomised controlled studies published in 2016 evaluated the effectiveness of pharmacist interventions in the management of diabetes patients (Pousinho et al., 2016). This study included thirty-six studies conducted across different countries in different health care settings including primary care, hospital, and community pharmacies (Pousinho et al., 2016). This review demonstrated positive clinical impacts of pharmacists’ interventions in the management of patients with diabetes through the significant reduction in HbA1c, blood glucose level (fasting/postprandial/random), BP, BMI, and improvement in the lipid profile in the intervention group during the follow up period in most studies. Based on these findings, Pousinho et al. (2016) conclude that pharmacists’ interventions can have positive clinical impacts on disease control and medication adherence of DM patients. This view is supported by Melo Aguiar et al., (2016) who conducted a systematic review and meta-analysis that aimed to investigate the sources of heterogeneity in RCTs of the effects of pharmacist interventions on glycaemic control in type 2 diabetic patients. A  meta-analysis by Melo Aguiar et al., (2016) included 22 studies and provided yet more evidence that supports the role of pharmacists in diabetes management; with pharmacist interventions reducing HbA1c levels. This improvement was more effective for younger patients or those with poor glycemic control (higher baseline HbA1c levels). However, most included studies showed an uncertain or high risk of bias in most of the evaluated items. Like Melo Aguiar et al., Coutureau et al. (2022) conducted a meta-analysis evaluating the association between pharmacists' interventions and average change in HbA1c levels and found that patients with higher baseline HbA1c values tended to benefit more from pharmacist intervention in terms of lowering HbA1c levels (Coutureau et al., 2022) 
In Fazel et al., (2017) systematic review and meta-analysis, they found that pharmacists’ interventions showed benefits for participants regardless of their age or baseline HbA1c. The authors suggested that a pharmacist should be a part of the team-based DM management in ambulatory care settings because the clinical pharmacist has an important role in improving diabetes therapeutic outcomes. Findings from another systematic review and meta-analysis also demonstrated that pharmacists’ interventions provide significant improvements in HbA1c and BMI in the intervention group compared with the control group (Yaghoubi et al., 2017). A systematic review study by Al Assaf et al (2022), provided further support relating to the impact of pharmacist intervention in diabetes management. In this study, it was found that there were positive effects on medication adherence and glycaemic control among the pharmacists' intervention group.
Expanding pharmacy practice to provide comprehensive disease state education, review medications, and implement the care plan that has been agreed with the doctor and patient can have a positive impact on the clinical parameters of diabetes management (Davis et al., 2017). A prospective study by Davis et.al. (2017) found that in the USA, the integration of pharmacists into the healthcare team to provide MTM services has resulted in a statistically significant decrease in HbA1c, BP, and lipids profile. Bodenheimer and Willard Grace (2022) make a similar point in their study, noting that pharmacists may become certified in diabetes care and educational specialists providing medication management, medication optimization, and medication adherence counselling to diabetic patients with comorbidities. This was argued to enable Medicare reimbursement because when pharmacists handled medication-related care, doctors would have more time to make additional patient visits that generate income (Bodenheimer and Willard-Grace, 2022).
Likewise, in 2018, Schultz et al. conducted a retrospective, observational chart review study aiming to analyse the impact of a pharmacist-managed DM clinic on clinical outcomes compared to usual care received from primary care providers. The study was conducted with patients who were referred to the pharmacist-managed clinic in Iowa clinics in the US from July 2009 to October 2014 (Schultz et al., 2018). The main finding of the study was a significant reduction (i.e an improvement) in Hb1Ac among patients in the intervention phase (Schultz et al., 2018).Therefore, Schultz et al., 2018 conclude that with their unique skills and knowledge of medication management, pharmacists can communicate with patients effectively which can lead to improving clinical outcomes in patients who had worsening blood glucose control.
In contrast to all the above findings regarding the impact of pharmacist interventions on HbA1c, Wu et al., (2018) reported that there were no statistically significant differences between the pharmacist care group and the standard care group in the change from baseline in Hb1Ac, SBP,  and LDL-C levels but both groups had similar and significant improvements from baseline in CV risk which was estimated by the UKPDS risk-score. However, there was no significant difference between the study groups in UKPDS coronary risk-score (Wu et al., 2018). Similarly, no significant effect of the pharmacist interventions on Systolic BP was found in a meta-analysis performed by (Coutureau et al., 2022). 
A systematic review and meta-analysis published in 2019, however, provided additional robust evidence that supports the role of pharmacists in diabetes care (Presley et al., 2019). This review found that pharmacist interventions improve medication adherence and glycemic control among patients with diabetes (Presley et al., 2019). An umbrella review of systematic reviews examining the impact of pharmacists' interventions on clinical and other diabetes-related outcomes showing significant improvement in the following parameters: HbA1c, FBG, BP, BMI, and lipid profile (TC, LDL, HDL and TG) in more than half of the included studies (Abdulrhim et al., 2020). This review further strengthens existing evidence on the positive impacts of pharmacists' interventions in diabetes management in primary care settings adding to further support from an RCT by Fajriansyah et al., (2020) who found that pharmacist counselling interventions decreases HbA1c levels. 
Another meta-analysis conducted by Alabkal et al., (2021) found a  significant reduction in HbA1c among patients in the pharmacists intervention group, and unlike a meta-analysis performed by Coutureau et al., (2022), a significant reduction in systolic BP in pharmacist intervention groups was found in this meta-analysis study; of note is that this meta-analysis differs from the findings by Abdulrhim et al. (2020). An additional positive outcome found in a meta-analysis conducted by (Alabkal et al., 2021) was a decrease in BMI among patients under pharmacist care. 
In the same vein, Narain et al., (2022), in their study, found that  HbA1c was significantly improved among patients with diabetes in the pharmacists intervention group compared to usual care. The authors concluded that clinical outcomes could be improved by embedding pharmacists in diabetes primary care management (Narain et al., 2022). A randomized controlled trial conducted by (Wagner et al., 2022) also support pharmacists' involvement in diabetes management and demonstrates their intervention in improving diabetes outcomes. This study highlights pharmacists' ability to provide a holistic approach to medication management and address any medication-related issues. These activities are essential in managing patients with diabetes as they are associated with improving patient outcomes. Similarly, a systematic review and meta-analysis study found that pharmacists interventions, through reviewing patients’ medications and educating them about diabetes and self- care, significantly reduced (i.e. improved) HbA1c compared to the care without pharmacists’ interventions (Coutureau et al., 2022). 
It has been compellingly argued that both patient education and also medication reviews are essential pharmaceutical care services that every licensed pharmacist should be able to provide to patients with type 2 diabetes (Coutureau et al., 2022). This study did not include advancing clinical pharmacy practice like that provided by clinical pharmacists. The positive results of pharmacists' interventions described by Coutureau et al. give hope that such positive outcomes can be found in PHC in SA if pharmacists provide essential pharmaceutical care services to patients with diabetes. Many pharmacists at the Saudi MoH hold a bachelor's degree in general pharmaceutical sciences and have received limited clinical training. Therefore, providing medication reviews and educational services by pharmacists for diabetics in PHCs in SA can be applied, which may in turn positively impact patient outcomes. This is also supported by Abdulrhim et al., (2022) who conducted a study that analysed data  obtained from a primary healthcare setting in Qatar and showed that collaborative care in which a pharmacist participates, compared to usual care, improves glycemic control in diabetic patients. Similarly, the HbA1c of patients under a pharmacist's care significantly improved in the study by  Patti et al., (2022) . 
Improvement in HbA1c and BP with the pharmacist's intervention group compared to the control group without pharmacists was also found in a recent retrospective cohort study by Firkus et al., (2023) that evaluated the impact of pharmacists' involvement in diabetes care. An increase in aspirin and statin use was also found in this study linked to the intervention of pharmacists.
The findings of the recent systematic review and meta-analysis study published by Chaudhary et al. (2023) were also roughly consistent with the abovementioned studies. This meta-analysis found a decrease in HbA1C, BP, cholesterol, and BMI. Additionally, an increase in smoking cessation was also found in this study. Improvement in CVD risk factors, which are considered significant contributors to disease-related mortality, particularly in patients with diabetes, was seen more clearly in practice involving pharmacists (the collaborative practice between pharmacists and GPs ) compared to the practice that did not include pharmacists. (Chaudhri et al., 2023). Similarly, a retrospective cohort research by Cowart et al. (2022) also showed improvements in A1C among patients in a pharmacist-physician collaborative practice model compared to a usual care practice. 
Notably, almost every paper that has been written on the impact of pharmacists in DM management includes HbA1c as a primary outcome because it is considered a critical clinical parameter for long-term diabetes follow-up, and most these studies show a statistically significant improvement in HbA1c among the pharmacist intervention group compared with usual care. 
Improved prescribing and guideline adherence
Pharmacists have contributed to diabetes management by improving the prescription of the medications and enhancing the adherence of guidelines. For instance, providing MTM is currently included in primary healthcare in the UK, as several studies have supported this intervention’s effectiveness in improving the prescription of the medications. LaMarr et al., (2010) argued that pharmacist’s intervention in primary care settings is associated with a significant increase in prescribing for anti-hypertensives and aspirin therapy in diabetic patients, which shows enhanced adherence to the ADA guideline for diabetic patients with hypertension or CV risk. In contrast, Peterson et al. (2018) found there were no effects of pharmacist interventions on either the percentage of patients receiving CV risk reduction medications (statin, aspirin, ACEI or ARB) or receiving recommended immunisations (Influenza, Hepatitis B, Pneumococcal, tetanus-diphtheria-acellular pertussis (Tdap)) (Peterson et al., 2018). 
A study by Gilani et al. (2013)  found that adding pharmacists to primary care teams to conduct a complete medication review process, enhanced compliance with the Canadian Diabetes Association guideline recommendations for antiplatelet therapy in patients with type 2 diabetes that resulted in improving the management of CV risk factors (Gilani et al., 2013). Further supporting evidence is that the pharmaceutical care practitioner in the Blondal et al. study was mainly providing medication review service through assessing each patient’s medications to determine if it is appropriate, effective, safe, and the patient can take it as expected (2017). The main findings of this study were that GPs found the “clinical decision-making of therapy” plan for their patients was better when the pharmacist worked alongside them (Blondal et al., 2017).
Improved patient adherence
Medication adherence has become a major concern for healthcare systems worldwide due to growing evidence linking treatment non-adherence to unfavourable outcomes and higher care costs. Failure to adhere to the treatment is a serious issue that impacts the patient and the healthcare system. It causes significant disease progression, mortality, and excessive medical expenses (Alosaimi et al., 2022). These authors identified a relationship between taking medications and obtaining clear medical instructions; patients who receive explicit instructions from health care professionals, such as dosing instructions, are usually more adherent to their medications. This emphasises the value of spending more time with patients to provide clear medical instructions and answer their questions (Alosaimi et al., 2022).  
Moreno et al. (2017) claims that a pharmacist-led medication review has a positive impact on patients as it enables them to receive clear information regarding their prescribed medications. Therefore, it might be suitable for pharmacists to lead routine medication reviews that allow GPs to deal with acute cases. Tan et al. (2014) argue that the medication management service may be delivered more effectively when pharmacist work within GP clinics. Similarly, Peterson et al., (2018) found that patients with uncontrolled diabetes improved significantly and maintained improvement up to one year when implementing the physician-pharmacist covisit model at primary care clinic in Austin, USA. This model allows patients to see both a physician and pharmacist on the same day visit. This approach has several advantages for patients compared with the traditional approach in which patients usually see the physician on one day, who may then refer them to a pharmacist or vice versa. The covisit model could save patients’ time and travel costs as well as potential opportunity costs of missing time off work.
This model was also supported by Choe et al., (2009) who reported that  “joint visits” involving both a physician and pharmacist allow the physician to focus on medicine-related issues while the pharmacist focuses on and manages medication-related issues such as monitoring medication compliance, making therapeutic adjustments, and counselling the patient. In an environment where doctors are expected to see more patients in less time, a pharmacist can help them spend their time with patients more effectively (Choe et al., 2009). The traditional primary healthcare model, where doctors dominate, and independently make diagnoses, determine treatments, and provide drug advice, has shown many problems. According to Xiao et al. (2023), doctors are overwhelmed with many patient visits, leaving limited time to educate patients about their diseases or how to take their medications. These issues have been reported as causing decreased patient satisfaction (Xiao et al., 2023)
Considering all of this evidence, it is apparent that pharmacists’ interventions have positive clinical impacts on diabetes patients by improving the key biomarkers in diabetes management (HbA1c, BP, and lipid profiles), preventing further long-term complications, improving medication adherence and optimising medication therapy in patients with diabetes, as well as improvements in the prescribing pattern to adhere to the guidelines, which consequently controls the disease and any disease-associated problems. 
The following section will evaluate the economic impact of pharmacists’ interventions in diabetes management. 

Economic impact 
Adding pharmacists to the primary care team was found in several studies to be a cost-effective strategy, as will be shown in this section. The benefits of pharmacists’ involvement in diabetes care can be demonstrated by a reduction in healthcare expenditure, the enhancement of service delivery through the improvement of prescription patterns, the reduction of medication wastage by increasing patients’ adherence, and filling the gap that has been created by the shortage of physicians in primary healthcare practice. All these factors lead to cost savings for the health organisation.
For instance, Willens et al. (2011) found that a pharmacist-run diabetes management program demonstrated total cost savings of $59,040 after one year from establishing this programme. Similarly, Simpson et al. (2015) found an overall cost saving of $190 annually per patient for healthcare utilisation for the pharmacist intervention group. However, the cost difference between the intervention and control arms was small and not statistically significant (95% CI –$1040-$668) (Simpson et al., 2015). Simpson et al. argue that adding pharmacists to the Canadian primary care team can be a cost-effective strategy by reducing CV risk in a patient with type 2 DM and may also be cost-saving, because the study showed a societal willingness-to-pay of $4000 per 1 per cent reduction in annual CV risk (Simpson et al., 2015). 
In the same line, the economic outcomes of pharmacist-managed services in patients with diabetes was determined in a systematic review by Wang et al., (2016), which showed that pharmacist-managed services resulted in cost savings compared with usual care. However, more than a third of the included studies (10 out of 25) were conducted in community pharmacies which are not considered high-cost settings compared with other healthcare settings such as hospitals, outpatient clinics, or GPs settings. Similarly, RCT conducted in the US by Wu et al., (2018) found that pharmacist-led group medical visits (the intervention group) had lower outpatient expenditure compared to standard care (the control group). They also revealed that, 13 months after completion of the study period, there was an overall reduction in healthcare costs, which dropped to a level that was lower than the baseline (decreased by 6%), compared to the steady rise (of 13%) in the healthcare costs of the standard care group 13 months after the study. The intervention group consists of a clinical pharmacist (group leader), nutritionist, nurse or physical therapist. Several factors led to reducing the healthcare cost in the pharmacist-led group, which include improving the efficiency of patient care delivery via providing education on diabetes self-care and supporting lifestyle modification; optimising patients’ medications; improving prescribing patterns and patient adherence. The optimal disease management could be challenging to achieve when care is only received from one individual, as is usually the case when care is provided (Wu et al., 2018). 
Moreover, Wu et al. (2018) argued that the addition of pharmacist-led diabetes care can be a cost-effective strategy with significant implications. The pharmacist-led diabetes care model could participate in the reduction of healthcare expenditure as the findings demonstrated that there were no significant differences in the percentage of emergency room visits, hospitalisations, and deaths between the study groups. This may indicate that the pharmacist-led diabetes care group was as safe as the one led by the doctor in the standard care group. These findings are also supported by Schultz et al. (2018), who found that there was no statistical significance regarding the number of hospitalisations that occurred between the usual care phase (before pharmacists were added) and the intervention phase.  While a statistical significance was found in the number of emergency room (ER) visits that related to diabetes and its associated complications in the intervention phase compared to the usual care. Similarly, Moreno et al. (2021) found a significant reduction in emergency department visits among uncontrolled diabetes patients by integrating pharmacists into primary care teams. Likewise, Xiao et al. (2023) found significantly reduced emergency visits among patients in physician-pharmacist collaborative practice models.
From these results, many researchers such as Schultz et al. (2018) Abdulrhim et al., (2020), and Moreno et al. (2021) concluded that adding pharmacists to diabetes care is important and can be a cost-effective strategy because both the absolute number of disease-related hospitalisations and the number of DM-related visits to ER were decreased (i.e. a reduction in healthcare utilization) as a result of pharmacist’s interventions. However, Abdulrhim et al. (2020) and (Wagner et al., 2022) reported that pharmacists’ interventions may increase medication cost, which can be explained by Cowart et.al (2022), who found that pharmacist-doctor collaborative care practices have improved diabetes-related therapeutic inertia by intensifying antidiabetic therapy. Although pharmacists' interventions may increase medications costs, Abdulrhim et al., (2020) and (Wagner et al., 2022)  concluded  that pharmacists' interventions can led to cost saving by reducing medical costs such as hospitalisation rates and emergency visits. (Wagner et al., 2022) recommend that healthcare practitioners direct patients who are experiencing problems achieving their treatment objectives to a pharmacist because it is probably more affordable to do this before referring the patient to an endocrinologist.
These findings may suggest the efficiency and effectiveness of diabetes management by pharmacists (Schultz et al., 2018).
Wu et al. (2018) also suggest that empowering clinical pharmacists to manage diabetes patients could help to improve the effectiveness of the health system’s provision of diabetes care. By using this approach, the healthcare systems in the Veterans Health Administration (VHA) settings in the US are able to face the obstacles that come from rising prevalence of diabetes as well as to address the shortages of primary HCPs due to increasing the demand to primary healthcare practices and let physicians focus on more complicated cases (Wu et al., 2018). This view is supported by a report released in 2014 by Roberts, who concludes that pharmacists can play an essential role in primary care in the UK by filling the workforce gap and reducing the demand on GPs. Roberts also states that pharmacists have driven significant improvements in cases where care provision and working patterns are already integrated into general practice (Roberts, 2014). Chisholm-burns et al. (2010) further suggest that, as primary HCPs, pharmacists may be able to help fill the gap caused by physician shortages in primary care settings, particularly in high need areas, such as rural communities. 
The systematic review and meta-analysis conducted by Alabkal et al., (2021) is another source of evidence supporting the involvement of pharmacists in diabetes management, as the results of this study suggest that pharmaceutical care provided to patients with diabetes can be more cost-effective by reducing healthcare utilization compared to usual care without pharmacist involvement. The cost effectiveness strategy by involving pharmacist to diabetes management also was emphasized by (Wagner et al., 2022).
The evidence presented in this section suggests that adding pharmacists to the diabetes care team can be a cost-effective strategy and policymakers should consider it as a way of delivering healthcare efficiently and sufficiently. The following section will address the humanistic outcomes (humanitarian implications) of pharmacists' intervention at international and national levels.
Humanistic outcomes; impact on healthcare providers and patients
The third and final type of outcomes identified associated with pharmacists’ role in diabetes care related to human factors and particularly those associated with two groups: HCPs and patients. The literature suggests that involving pharmacists in this area has led to change perceptions of their role and more specific impact on outcomes such as improved patient QoL and satisfaction of both patients and HCPs.
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HCPs' satisfaction and their perceptions of the quality of care provided by pharmacists in their practice have been explored by Blondal et al., Truong et al., and Moreno et al., in 2017. General practitioners are key stakeholders who were in these studies. Blondal et al. (2017) conducted action research to introduce pharmacist-led pharmaceutical care in primary care clinics in Iceland. The implementation of a new healthcare service and introduction of a new professional role into a practice are challenging because it takes time to validate the outcomes of a new service. The main challenge regarding introducing such service in the Blondal et al study was that GPs neither know pharmacists as HCPs nor their clinical services. These results were also found in a qualitative interview study by Duncan et al., (2020) where it was reported that doctors expressed their confidence in pharmacists' professional skills. It was also found that doctors worked more effectively with pharmacists in practices where the pharmacist works with them collaboratively and the two professions consulted one another for guidance.  However, Duncan et al. (2020) found that GPs had diverse opinions about pharmacists. They viewed them as colleagues and experts in medicines but conversely, they viewed them as lacking clinical decision-making capabilities and being under GPs in the medical hierarchy. (Duncan et al., 2020)
The pharmaceutical care practitioner in Blondal et al. (2017) study was mainly providing a medication review service through assessing each patient’s medications to determine if it is appropriate, effective, safe, and the patient can take it as expected. Such services are already implemented in advanced countries such as the UK, which are integrating pharmacists into patient care in collaboration with GPs to promote and develop health care services. Blondal et al., (2017) found that GPs’ knowledge and attitude about the role of pharmacists in patient care developed over the two year study period, and they appreciated for introducing pharmacists to their practice to be part of the primary healthcare team. These findings are similar to those reported by Truong et al. (2017), that US primary care providers were satisfied with and appreciated pharmacists being integrated into their practice, and they considered pharmacists’ recommendations regarding medications before making decisions for patients. The most common pharmaceutical services offered in this study were MTM or comprehensive medication review (CMR), diabetes disease-focused management, drug information resources, and medication reconciliation. Truong et al. (2017) argue that changes in physician’s perceptions of the pharmacist's role could be due to the scope of pharmacy practice expanding to provide more clinical functions than a traditional dispensing model, as well as increased recognition of the importance of interprofessional practice. Both these reasons are in line with the MoH strategy in SA that has introduced the multidisciplinary healthcare team approach in all its organisations and started to change pharmacy practice to play clinical roles in order to enhance patient care.
However, Duncan et al, 2020, found that medication reviews provided by pharmacists were not a priority for GPs. Managing prescription orders was seen as a higher priority by GPs. This task was thought to have a greater impact on the GP's workload; Therefore, general practices have given it importance. This perception may frustrate some pharmacists as they may feel that GPs have taken advantage of them and not fully exploited their expertise by spending all day dispensing prescriptions in order to reduce their workload rather than being better utilised for another active role, such as medication therapy management. However, many GPs preferred to be responsible for prescription decisions rather than give this authority to pharmacists (Duncan et al., 2020).
Other positive results emerged on pharmacists roles from mixed-methods research by Moreno et al. (2017) who showed that primary care physicians in Los Angeles in the US were highly satisfied with the clinical pharmacists embedded in their teams. This could give hope that such an experience could be found in other primary care settings. However, the pharmacy practice in primary care practice in the US is different from SA; therefore, it could not compare both practices. The primary care pharmacists in the US cover a different practice each weekday while in SA, the current situation is one pharmacist in each primary care practice. 
In addition, the ambulatory clinical pharmacist in the US is embedded in primary care practices; thus, the clinical role of the pharmacist is clarified by the health system, while a proper job description was reported by Kuwaiti pharmacists as a barrier of providing clinical services to diabetes patients (Al-Taweel et al., 2014). In SA, it seems the same case as in Kuwait of lacking the guideline of the clinical role of primary care pharmacists. Thus, this study might be used as a guidance/reference that could help in conducting this research. The limitation of Moreno et al. (2017) study is the small survey sample size (69) with the response rate was 61%, and it captured the doctors’ views only.
Regarding pharmacists' view of treating diabetes, Al Haqan et al. (2017) conducted a study to examine the attitudes of pharmacists and their role in diabetes management in Kuwait. The finding of this study showed that pharmacists had positive attitudes towards the management of diabetes. Despite this, a negative correlation was found between their positive attitudes and their involvement in providing diabetes-related services.  The reason for this a contradictory finding could be due to stakeholders' perceptions (some doctors and patients) of the pharmacists' role as dispensers only, as reported by participants.
Positive attitudes of pharmacists in Kuwait toward managing diabetes patient in Al Haqan et al. (2017) study, may give an estimation about pharmacists' attitudes in SA as people in the gulf countries tends to have the same attitudes and behaviours. However, the limitations of the study were that the authors only measured the views of pharmacists and did not expand to involve the opinions of other HCPs, such as doctors and nurses. Involving doctors and nurses in the study could make the results more meaningful, relevant, and grounded in experience. Another limitation of Al Haqan et al. study was they did not adequately explain the context behind the quantitative findings, conducting qualitative interviews with participants, as any research results can be completed more fully when the different perspectives of phenomena are examined in different ways (Brierley, 2017).
In another Kuwaiti study by Al-Taweel et al. (2014), the authors conducted a mixed-methods study to identify pharmacists’ contributions to the delivery of pharmaceutical care to type 2 diabetes patients, as well as to identify barriers that are preventing them from providing this care to those patients. In comparison to Al Haqan et al. (2017), this study gave a better understanding to the role of pharmacists in diabetes-related services in Kuwait; because it started with quantitative data on pharmacist’s attitudes to contribute in providing pharmaceutical care for diabetes patients, before the qualitative part via focus group interview. 
Al-Taweel et al. (2014) found that pharmacists were more comfortable in undertaking clinical activities (e.g., reviewing patient medication, assessing the suitability of medication in the presence of renal impairment, setting personalised treatment goals via indivisualised targets for HbA1c, BP, and cholesterol) than discussing care issues such as smoking cessation advice with doctors. This finding indicates that pharmacists’ desire to deliver a comprehensive pharmaceutical care service to patients with type 2 diabetes. However, several barriers have been encountered by participants, that faced pharmacists in implementing pharmaceutical care, such as lack of time and staff were the first and second top barriers, lack of access to patients’ medical records was ranked as the third barrier, lack of facilities, such as no space is available for counselling, and no a proper job description had been set, were also reported as  barriers. Pharmacists in this study like in a Al Haqan et al.  study claimed that they are seen by some doctors and patients as a dispenser, with no additional clinical intervention skills.
The study by Al-Taweel et al. (2014), however, targeted only pharmacists and not including other stakeholders, which could be a major limitation of this study as it does not provide insight into the contextual circumstances of the involvement of pharmacists in the delivery of diabetes care service. Also, the response rate was only 20%, 50 out of 250 targeted sample, which is considered too low, and 54% of those were practicing pharmacy in secondary care, which might not be the case in the primary care pharmacist. Based on these limitations, the results of this study could not be generalisable.  
Impact on patients’ knowledge and satisfaction
A systematic review and meta-analysis published in 2010 assessed the impacts of pharmacists providing direct patient care on humanistic outcomes in the US as one of its objectives (Chisholm-burns et al., 2010). This review included 298 studies, and most of the studies (65%) were conducted in outpatient, ambulatory care, and community settings. The majority of reported diseases were chronic conditions, such as diabetes. The impacts of pharmacists' interventions on humanistic outcomes (such as patient satisfaction and knowledge) were favourable. The highest percentage of favourable results were observed in enhancing patients' knowledge about their medications and disease state, as shown by the meta-analysis results which demonstrated a statistically significant difference in humanistic outcomes (patient knowledge), favouring pharmacists' direct patient care service. Similarly, findings of a qualitative study by Yee Lee Siaw et al. (2018) showed that diabetes patients had positive perceptions of pharmacist-managed diabetes services in primary care settings in Singapore. The patients appreciated the role of pharmacists as HCPs because they felt that pharmacists fulfilled their need for information on their condition (diabetes), medications, and lifestyle modification, which resulted in better diabetes-related self-management. 
These findings were further validated by a meta-analysis by Albkal et al. (2021), which revealed that patients who received a pharmacist intervention had better diabetes knowledge. Al-Abkal et al. (2021) reported that communication between pharmacists and patients during prescription refills can build a good relationship. Pharmacists’ knowledge of diabetes management helps to enhance trust with the patient, which in turn helps them achieve the desired goal. According to a randomised controlled study by Wagner et al. (2022), patients were more satisfied with clinical pharmacists. They rated them better on listening, explaining, giving instructions, setting goals, and screening for depression and social problems than standards of care.
Impacts on patients’ quality of life (QoL) 
When considering patient related aspects and particularly diabetic patients QoL, it has been found in some studies that pharmacist intervention has no effect on the QoL, such as a systematic review and meta-analysis by Tan et al. (2014), who conclude that pharmacist interventions have had a limited or no effect on the QoL of these patients. Similarly, a multi-centre RCT in the US by Wu et al. (2018) reported that there were no significant differences in the improvement from the baseline in health related QoL measures between the participants in the study groups. Conversely , other researchers, also conducted robust studies (with a systematic review and meta-analysis) such as Chisholm-burns et al. (2010) and Yaghoubi et al. (2017), and found that pharmacist interventions have led to some improvement, as shown in Yaghoubi et al. (2017), and a significant overall improvement in the QoL for patients with DM in Chisholm-burns et al. (2010). In the same vein, and based on the systematic literature reviewed studies, Hassali et al. (2015) concluded that pharmacists can significantly improve patients’ satisfaction and their QoL. Likewise, a systematic review of RCT by Pousinho et al. (2016) showed that, in the majority of cases, there had been an improvement in health related QoL among patients in the pharmacist’s intervention group.  
The QoL of T2D patients was also positively impacted by pharmacist's counselling interventions. According to an RCT study conducted in Indonesia (Fajriansyah et al., 2020), a pharmacist counselling intervention significantly enhanced health related QoL. At six months, patients in the pharmacist's intervention group had significantly better total QoL than those in the control group. The self-care of the patients who received the intervention significantly improved. Moreover, the intervention group also showed improvements in the mobility, pain, and discomfort aspects. Along with the mobility dimensions, the intervention group also showed improvements in the anxiety and depression dimensions (Fajriansyah et al., 2020). 
However, inconclusive results were found in the systematic review and meta-analysis of Albakal et al (2021). Health related QoL was reviewed in three studies and no differences between the two groups (pharmacists and control) were identified in two studies but the  third reported an improvement in health-related quality scores among patients in the pharmacist intervention group, while those in the control group remained unchanged (Alabkal et al., 2021).
Considering that all of the evidence included in this review regarding impacts of pharmacists intervention in diabetes management, it appears that engaging pharmacists in a DM care team has favourable effects on clinical, economic, and to some extent on humanistic outcomes.

2.3.6.2. Global literature: Pharmacist involvement in diabetes management focusing on multidisciplinary teams (MDT)
Although pharmacists may manage diabetic patients as safely and effectively as general practitioners do, as shown by several studies (such as Wu et al. (2018) and Schultz et al. (2018)); Presley et al. (2019) and Xiao et al. (2023) highlighted that pharmacists do not replace the role of other HCPs, because several studies involved the pharmacist collaborating with other HCPs such as a physician, nurse, dietitian, and physical therapist to optimise the management plan for diabetic patients. Findings from the Presley et al. study emphasise multidisciplinary teamwork, as collaborative work can provide comprehensive patient care (2019). Similarly, an RCT by Javaid et al., (2019) found significant improvements in glycemic, BP and lipid controls in Pakistani population when pharmacist work in collaboration with physicians in the PHC settings. 
Evidence demonstrates that teamwork and interprofessional collaboration can improve patient care and outcomes, enhance provider and patient satisfaction, and reduce healthcare costs. However, Johnson and Carragher, (2018)  found  that in the Middle East, doctors, pharmacists, nurses, and nutritionists did not play a collaborative role or effectively communicate with each other. To promote comprehensive patient-centred care and reduce diabetes complications and diabetes-related hospitalisations, they recommended implementing team collaboration practices and involving multiple healthcare professionals in the management of diabetes, including pharmacists, nurses, physicians, and dietitians. 
Pharmacists involvement in multidisciplinary team for diabetes management was also recommended by several other authors including  Abdulrhim et al., (2020, 2022), Cowart et al., (2022) Firkus et al. (2023), and Chaudhri et al., (2023). According to Abdulrhim et al. (2022) Firkus et al. (2023), and Chaudhri et al. (2023), implementing pharmacist-doctors' collaborative care in a primary healthcare context improved diabetes management, CV risk outcomes, and other numerous diabetes-related outcomes for diabetic patients. Within the pharmacist-physician collaborative practice approach, Cowart et al. (2022) also found a shorter time for the intensification of antidiabetic treatment and improvements in A1C compared with usual care.
A collaborative practice agreement is thus required where a clinical pharmacist collaborates with the physician to provide appropriate patient care through delivering comprehensive medication management, evaluating the medications required by patients, modifying the medication regimen, and monitoring and maximising medication benefits (Hammond et al., 2003).
Therefore, a multidisciplinary care team approach should be considered to optimise the management of diseases. The ADA strongly recommends a collaborative and integrated team approach for diabetes management (Pousinho et al., 2016), because when the team working collaboratively can best meet patients’ needs (Willens et al., 2011). 
The role of the pharmacist as part of a multidisciplinary approach is increasingly recognised as having a strategic position in primary care and health promotion in many developed countries (Hassali et al., 2015). To promote health and prevent disease, the Royal Pharmaceutical Society has asked other health professionals to collaborate with pharmacists and utilise their knowledge and experience in health promotion and disease prevention activities (George and Zairina, 2016).
Pharmacists working in an interdisciplinary model in primary care settings can be a crucial resource in improving medication management among patients with diabetes, because they can provide optimal medication therapy outcomes through assuring safe, appropriate, cost-effective medication use (Smith, 2009). 
The involvement of pharmacists in a diabetes multidisciplinary care team is discussed in several studies with different study designs including those by ADA and the Canadian Diabetes Association (Presley et al., 2019). A review study by Hassali et al. (2015) shows that the roles that a pharmacist can play as a member of a MDT depend on his/her qualification, as well as their competency to manage the medication regimens and take responsibility for the clinical outcomes of medication therapy (Hassali et al., 2015). Strong evidence has demonstrated that the involvement of pharmacists to deliver a MTM programme for patients with chronic conditions, such as diabetes, results in better clinical outcomes due to their knowledge of the rational use of medications (Hassali et al., 2015). However, it is not always the case that pharmacists are able to provide such a service, particularly in developing countries. This is due to a shortage of suitably qualified pharmacists with clinical experience in some of these countries, such as SA (Albekairy et al., 2015). 
Pharmacists in Kuwait also reported that they need to increase their clinical therapeutic skills to discuss pharmaceutical care issues with physicians more confidently (Al-Taweel et al., 2014). Therefore, the continuation of education and training programmes or the undertaking of postgraduate studies could improve the knowledge and discussion skills of pharmacists in clinical therapeutics (Al-Taweel et al., 2014).
A non-dispensing pharmacist integrated into the multidisciplinary primary healthcare team is considered a relatively new model of care (Page and Somers, 2015). However, GPs in Dudley, England have been utilising the skills of pharmacists in practice since 2002 (Bush et al., 2018). Across the Atlantic, the advanced clinical pharmacy practice in diabetes management has been undertaken in the US since 1990 when the Asheville Project Diabetes Program was applied in the city of Asheville, North Carolina, as a pilot programme to assist employees with chronic diseases such as diabetes, hypertension and hyperlipidaemia (Makeen, 2017). This programme was based on a certified pharmacist managing diabetes patients. Patients using this service recorded a significant decline in HbA1c value and lipid levels. A study of this programme concluded that pharmacists’ interventions helped in restoring the productivity of employees and reducing the cost for the national health care system (Makeen, 2017). Coutureau et al., 2022 also mentioned that the Asheville Project improved short- and long-term glycemic control among patients with diabetes who received care from a trained pharmacist.
A retrospective, multiple time series study was conducted in the ambulatory DM clinic at the Qatar Petroleum Healthcare Centre (Abdulrhim, et al., 2019). This demonstrated that a collaborative pharmaceutical care service where the pharmacist worked in collaboration with a nurse educator to provide therapy assessment and patient education, improved several patient clinical outcomes including reductions in HbA1c, BMI and BP but not lipid levels over a 12-month follow-up period. This could be because lipid profile parameters require a long follow-up period to show significant reductions compared to baseline. Therefore, the researcher extended the study period to 17 months and found, after 17 months of follow-up, a significant decrease in LDL-C and TC but not in other lipid profile parameters (Abdulrhim et al., 2022). These results are consistent to some extent with the pooled results from a meta-analysis, which found that lipid levels varied across studies (Alabkal et al., 2021).  Nonsignificant results were found in LDL-C, HDL-C, and TG among both (intervention and control)groups; significant effects were found in TC in the intervention group compared to the control group (Alabkal et al., 2021). 
The authors mentioned that the primary care centre in Qatar usually provides various high-quality services such as pharmacies, x-ray, ultrasound, chronic disease clinics, pathology, and dental services, which are almost like the provision of PHCs in SA ‎1.3. The Saudi’s PHC services could therefore be enhanced by implementing a multidisciplinary healthcare team practice including a pharmacist. 
The next section will now move on to presenting evidence from Saudi Arabia. It will present the impact of pharmacists' interventions on diabetes management and discuss the role of pharmacists as a member of the diabetes care team.
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In SA, the critical role of pharmacists in diabetes management has been identified, however, there are relatively few historical studies on pharmacists’ contribution to diabetes management. 
With the Saudi health transformation, more recent attention has focused on the provision of clinical pharmacy services. Therefore, in recent years, there has been an increasing amount of literature in the area of pharmacists’ involvement in patient care in general and in diabetes care in particular. 
This section will present and evaluate the clinical and humanistic outcomes of pharmacists’ interventions more specifically, in relation to diabetes management in Saudi Arabia. Then, the involvement of pharmacists in MDT diabetes care in SA will be presented.
   2.3.7.1. Saudi Arabia: Impact of pharmacists' interventions
In SA, the literature that measured the impact of pharmacist’s interventions to patients with diabetes primarily based on empirical research (retrospective and prospective studies) as shown in this section. Study characteristics of included Saudi related studies and key findings for pharmacist-led interventions is summarised in a table attached in Appendix H. In most studies reviewed here, a multidisciplinary practice, including a pharmacist as part of the patient management team, is recognised as the best practice for improving healthcare delivery as well as patients’ outcomes and safety.  Therefore, in this section, we will demonstrate the effects of pharmacists' intervention on clinical outcomes and safety aspects. 
Impacts on patients’ clinical outcomes and safety
The findings of a few national studies conducted by Alghadeer et al. (2022), Alqifari et al. (2022), Alsubaie et al. (2022), Aldraimly et al. (2021), Alsuwayni and Alhossan (2020), Khan et al. (2020), Al-Arifi and Al-Omar (2018), Al Tourkmani et al. (2018) , Tourkmani et al. (2016a), and Al Asmary et al. (2013) showed that pharmacists’ involvement in diabetes care led to beneficial clinical outcomes in the key biomarkers in diabetes management, including HbA1C and/or blood glucose levels (e.g., fasting/postprandial/random), in addition to other biomarkers of other comorbidities such as BP, lipid profiles and BMI. However, Alghadeer et al. (2022) found that there was no difference in all these biomarkers (HbA1C, glucose and lipid profile, and BP) between pharmacist-led clinic versus traditional care (physician-led clinic).  

Most studies included in this review showed statistically significant reduction in HbA1c levels, which is a primary outcome because it is considered a critical clinical parameter for long-term diabetes follow-ups, among the pharmacist intervention group. The other key biomarker in diabetes management is blood glucose level. Studies by Alsuwayni and Alhossan (2020), Al-Arifi and Al-Omar (2018),Tourkmani et al. (2018), and Tourkmani et al. (2018b)  showed a significant improvement in the intervention group (where pharmacists contributed to diabetes management). 
The impact of the involvement of pharmacists in diabetes management on BP, lipid profiles and BMI were varied. The majority of studies that include lipid profile as an outcome showed improvement in the lipid profile of the intervention group, where a pharmacist is a part of the diabetes care team (Al Asmary et al., 2013; Tourkmani et al., 2016;  Tourkmani et al., 2018a; Al-Arifi and Al-Omar, 2018; Aldraimly et al., 2021; and Alsubaie et al., 2022) 
Regarding BP, no statistically significant effects were observed in Al Asmary et al. (2013), Tourkmani et al. (2016a), Alsuwayni and Alhossan (2020) and Alghadeer et al., )2022). In contrast, a statistically significant reduction in BP was demonstrated by Tourkmani et al. (2018), Al-Arifi and Al-Omar (2018) and Alsubaie et al., (2022)
The failure to demonstrate a statistically significant improvement in BP in above mentioned studies could be due to several reasons. One of these reasons could be due to the small sample sizes, as only 34 patients and 41 patients were included in both prospective (pre-post assessment) studies by Al Asmary et al. (2013) and Alsuwayni and Alhossan (2020), respectively. The retrospective chart review study by (Alghadeer et al., 2022) was also have a small sample size in the pharmacist intervention group as it included 52 patients, of whom only 24 were in the intervention group. Additionally, the work of Tourkmani et al. (2016) was a short study long period (before-during-and after Ramadan) as the research aimed to evaluate the education programme on diabetes patients who are fasting during Ramadan. Therefore, this short period may not detect significant changes in BP.  
One of the important findings in this review is that pharmacist’ intervention had a positive impact on patient safety with a reduction of hypoglycaemic risk, as shown in a study by Tourkmani et al. (2016), Tourkmani et al. (2018b) and Alqifari et al. (2022). Another important finding observed is that pharmacists’ involvement in diabetes management led to an improvement in the prescription of medications and enhanced adherence to guidelines (Alsuwayni and Alhossan, 2020) . Furthermore, medication adherence and diabetes awareness improved when community pharmacists were involved in managing diabetes patients (Khan et al., 2020). 
Lastly and regarding the impact of pharmacists' intervention on body weight and BMI for patients having diabetes, it was found that pharmacists' intervention has had a limited effect on this parameter, as shown in studies by (Alsuwayni and Alhossan, 2020) (Al-Arifi and Al-Omar, 2018) and (Tourkmani et al., 2016). No significant changes were observed in body weight compared to the baseline in (Al-Arifi and Al-Omar, 2018) study, no statistically significant effects were observed in BMI in the intervention or control groups in (Tourkmani et al., 2016) study, and despite BMI decreased in (Alsuwayni and Alhossan, 2020) study but was not statistically significant compared to baseline. 
Moreover, a negative impact of pharmacists' intervention on body weight was found in (Tourkmani et al., 2018) study, as body weight significantly increased in the pharmacist intervention group. However, a recent study by (Alsubaie et al., 2022) showed contradictory results from the previously mentioned results; the weight and BMI were statistically significantly improved in the pharmacists' intervention group compared to the baseline. 
The evidence presented above suggests that the involvement of pharmacists in diabetes management could benefit patients' outcomes and prevent patients from experiencing serious events such as hypoglycaemia.
The above section illustrates the clinical outcomes of pharmacists' interventions in diabetes management at the national level. The following sections consider the aspect related to the impact of pharmacists' intervention on HCP and patients. 
Impact on patient adherence 
Medication adherence has become a major concern for healthcare systems worldwide, including Saudi Arabia. Focusing on SA, across-sectional study was conducted in the Makkah region among patients with chronic diseases to explore their perspectives on medication adherence. It revealed that nearly half of the participants did not follow up regularly with a primary health care centre and that 42% had forgotten to take their medications (Alosaimi et al., 2022). Despite the importance of providing education on medication adherence as well as  medication review for patients, particularly for chronic conditions, medication monitoring service was provided for only 26 per cent of patients in SA based on an American Society of Health-System Pharmacists (ASHP) survey performed in 2009 (Makeen, 2017). 
Impact on the perceptions of healthcare providers and patients towards pharmacists’ roles in diabetes care
The literature suggests that involving pharmacists in this area has led to changes in the perceptions of their role. The 11 Saudi studies that show the attitudes and perceptions of stakeholders (doctors, pharmacists, nurses, and patients) towards pharmacist’s roles in patient care are summarised in a table attached to Appendix H. 
Three studies assessed patient’s views on patients education and counselling received by pharmacists, and another three studies assessed HCPs’ views (doctors, pharmacists, nurses, and others) on clinical roles for pharmacists and pharmaceutical care services, two studies assessed doctors views on clinical pharmacists’ role and barriers of doctors toward working with a clinical pharmacist , one study assessed doctors’ and pharmacists’ views on educational sessions provided by clinical pharmacists, one study assessed doctors’ and nurses’ views on the role of clinical pharmacists, the last one assessed pharmacists’ opinion about pharmaceutical care in SA. 
The literature suggests that involving pharmacists in the management of diabetes has led to changes in perceptions of their role, particularly in the beneficial outcomes of optimising pharmacotherapy, medication safety, and improving the quality of patient care (Alsuhebany et al., 2019). Overall, positive attitudes and expectations of the clinical role of pharmacists were found among HCPs, including doctors, pharmacists, and nurses (Aldraimly et al., 2019; Alsuhebany et al., 2019; Ahmed et al., 2017; Al-Arifi et al., 2015a; Almazrou, Alnaim and Al-Kofide, 2015;  Al-Arifi, et al., 2015b). 
The similarities expressed by HCPs in the aforementioned studies suggest that the presence of pharmacists in the multidisciplinary healthcare team is warranted. However, some discrepancies were found in the findings. As shown in the study by Ahmed et al., (2017) , the degree of approval by doctors on the statement “ pharmacists should care about drug products and leave patient care to doctors and nurses” was considered high (~76%). This mixed response in the study by Ahmed et al. indicates that doctors’ perception of the clinical role of pharmacists was not completely favourable. While in the study conducted by Alsuhebany et al., (2019), doctors and nurses mentioned that having pharmacists on their team made their work easier and that they worried less about making medication errors because pharmacists offer suggestions to doctors before writing a prescription and also check the prescription before dispensing it to the patient. This could contribute to enhancing patient’s safety (as a result of a decrease in medication errors) and increasing the job satisfaction of HCPs. 
Alomi et al. (2019) claim that the image of pharmacists and their performance are improving in SA, especially in the private sectors. The study found that increasing awareness of pharmacists' role in public health will change the future vision of the pharmacy profession in SA. Therefore, they suggested that efforts should be made to expand community pharmacists' clinical skills (Alomi et al., 2019). However, limitations were found in Alomi’s study, whereas the research results are inconsistent with the title/aim of the study. Their study results reflect the barriers and facilitators that limit the provision of pharmaceutical care more than the attitudes and perceptions of HCPs towards pharmaceutical care services. In addition, there is uncertainty in their research methodology and data analysis. For example, the unavailability of the research questionnaire, and it is unknown whether it was piloted or not. Furthermore, the researchers used an average rating on the Likert scale instead of the mode or the median. Therefore, the results of this study should be used with caution.
The attitudes of patients, on the other hand, was variant. Patient attitude was positive towards community pharmacists, as found in the study by Khan et al. (2020), while it was negative towards hospital pharmacists in Emeka et al. (2020) as shown by the low satisfaction of patients from pharmacy services. However, patients’ perceptions and attitudes towards pharmacists in the study by Alomi et al. (2019) were not in agreement with those reported by Emeka et al. but their results agree with those by Khan et al.  Although Alomi’s study was conducted in the same geographical area (Alhasa) where the study by Emeka et al.  was performed. The pharmacists in both studies mainly provided education and counselling to the patients. 

   2.3.7.2. Saudi Arabia: Pharmacist involvement in MDT in diabetes management in PHCs

Team-based practice of MDTs is one of the Saudi MoH objectives which aims to improve the provision of PHCs and bring positive clinical and economic outcomes to healthcare organisations (Kingdom of Saudi Arabia and Saudi Vision 2030, 2016).  Promoting a MDT approach for the care of patients with uncontrolled type 2 diabetes was applied in the PHC in Riyadh, SA, 2013, and this was a successful model of care, as the findings showed this led to a significant improvement in glycaemic control in the integrated care phase (Al Asmary et al., 2013). 
The management of diabetes and related cardiometabolic diseases requires a significant amount of time, and the time that doctors have is often limited, especially in SA, where the disease burden is prevalent. limited time with patients can result in clinical inertia and, accordingly, the suboptimal achievement of treatment goals.  The MDT approach, therefore, can be implemented to overcome barriers to efficient diabetes management in primary care settings (Tourkmani et al., 2018a).
MDTs are also suggested by Robert et al. (2016), to provide a comprehensive healthcare plan to minimise the burden of DM on SA and according to the Institute of Medicine (IOM):
‘to close the gaps between best practice and usual care...will require the collective expertise of a vast array of doctors, nurses, pharmacists, allied health professionals, social workers, and vested laypersons’ (Chisholm-burns et al., 2010, p 924)
Robert et al. (2016) also noted that an MDT led care approach in SA might motivate the diabetic patient to achieve their treatment goals. The MDTs suggested by Robert et al. (2016) include clinicians, nurses, dietitians, health educators, psychologists, and physiotherapists to provide comprehensive diabetic care management. However, the role of pharmacists in such teams is not clear and is notable that pharmacists are not included as members of MDTs by Robert et al. This is arguably not surprising, as almost fifty years ago, physicians, patients, and other HCPs perceived pharmacists’ roles as closer to the role of a technician than a professional (Truong et al., 2017). This view was supported by Al-Taweel et al. (2014) and Al Haqan et al. (2017), who identified that some physicians and patients in Kuwait perceived pharmacists as dispensers only. This perception was the most crucial barrier that faced pharmacists in Kuwait from providing diabetes-related services, such as glucose monitoring and comorbid disease management. 
However, in their review, Truong et al., (2017) found that primary care providers  perceptions of the pharmacist's role had changed after the integration of pharmacists into family/general practices, as shown in the previous section about the satisfaction stakeholders gained from the involvement of pharmacists in the MDT (Impacts of pharmacists’ interventions on healthcare providers’ attitudes, perceptions and satisfaction).  
Pharmacist’s involvement to management of diabetic patients in SA has been argued by some researchers such as Makeen (2017).  Makeen maintained that the presence of clinical pharmacists in diabetic clinics in SA is needed to maximise therapeutic efficacy and provide better patient care; pharmacists as medication therapy experts can make an evaluation of patient’s medication as well as  interact effectively with doctors and patients to ensure protocol adherence (Makeen, 2017).  In the same line, Alhamoudi and Alnattah, (2018) suggested that graduated pharmacists with doctor of pharmacy (Pharm D) degree in SA should have opportunities to provide direct patient care. These suggestions are supported by Al-Jedai et al.  (2016), who argued that non-physician HCPs, such as nurses and clinical pharmacists, should be granted prescriptive authority in SA. To allow this, it is argued that HCPs such as pharmacists should work more with others, particularly in terms of MDTs. The implementation of such an approach was successful in improving diabetes care in primary care patients in SA, as shown in studies by Al Asmary et al. (2013), Tourkmani et al. (2016), Tourkmani et al. (2018a), Tourkmani et al. (2018b), and Alsubaie et al. (2022). However, only five of the studies were found in SA that investigated pharmacist involvement in diabetes care in PHCs. These five studies were carried out in the same setting, Al-Wazarat primary care centre, which belongs to the prince sultan military medical city in Riyadh, the capital of SA.  These five studies were conducted by Al Asmary et al. (2013), (Tourkmani et al., 2016),  (Tourkmani et al., 2018a), (Tourkmani et al., 2018b),  and (Alsubaie et al., 2022). According to findings from these studies, the MDT care-based practice had positive outcomes for patients with diabetes. The MDT based practice in these five studies has also shown the great benefits of inter-professional communication and the development of collaborative working relationships. Therefore, the presence of the pharmacist in the team of PHCs in SA could potentially provide a high quality of patient care, as well as improving the delivery of healthcare services.
The multidisciplinary diabetes care team in two studies - Al Asmary et al. (2013) and Tourkmani et al. (2018) - involved a senior family physician, clinical pharmacy specialist, diabetic educator, dietician, health educator, and social worker. The clinical pharmacists in both studies acted as a case manager, who was responsible for arranging the appointments with other specialties as needed per the care plan and evaluating the compliance as well as adverse effects of the new plan. 
In the studies by Turkmani et al. (2016) and Turkmani et al. (2018b), pharmacists were part of the Ramadan-focused educational program team. The educational intervention focuses on self-management of diabetes care, including signs and symptoms of hyper/hypoglycemia, self-monitoring of blood glucose, physical activity, diabetic foot care, and management of acute complications. Educational sessions were delivered to patients with diabetes by a clinical pharmacist, a primary care physician, and a dietitian.
The clinical pharmacist was also part of the multidisciplinary medical team (MDT) in the study conducted by Al-Subaie et al., (2022). The clinical pharmacist was responsible for monitoring patients' improvement after they were referred to the pharmacist's diabetes clinic. The pharmacist's roles include reviewing medications and adjusting medication regimens as needed after obtaining approval from the treating physician. Other roles of pharmacists in this study were to educate patients, set goals with clear outcomes and timelines, order laboratory tests, and provide a glucometer (blood glucose monitor) if the patient did not have one.
The setting of these studies as mentioned above, however, was the same Al-Wazarat Health Care Centre. It is a large family medicine center in Riyadh, SA which belongs to the Prince Sultan Military Medical City which is “considered as one of the most advanced centre in the Middle East” (2nd International Conference on Family Medicine (ICFM 2020), no date). This centre belongs to the Ministry of Defence and Aviation and serves its employees and their families only. Therefore, these five studies may not represent the practice in the MoH of SA, which serves all Saudi citizens as well as residents who work in governmental sectors. However, positive experiences from involving pharmacists to diabetes care as revealed in these studies (Al Asmary et al., (2013) and  Tourkmani et al., (2018)) could give hope that such an experience could be found in the MoH. This proposed research, therefore, could be one of the first national studies in this field, based on this review. 
The presence of the pharmacist in the team of PHCs in SA could potentially provide a high quality of patient care, as well as improving the delivery of healthcare services. To address the knowledge gap related pharmacists involvement in diabetes management at the Saudi MoH PHCs, this research explored the potential roles of pharmacists in diabetes care, perceptions of HCPs of those roles, and barriers and facilitators to pharmacists involvement in diabetes primary care management in the KSA. 


[bookmark: _Toc153894157]Barriers and facilitators of involvement of pharmacists to the diabetes care team

The literature review revealed several facilitators as well as barriers that influenced the degree to which pharmacists could provide clinical activities to patients with DM. 
2.1.1.1. Barriers to pharmacists’ involvement in primary healthcare teams 
The barriers were reported by some researchers such as  Choe et al., (2009), Khunti et al., (2013), Al-Taweel et al. (2014), Albekairy et al. (2015), Hassali et al. (2015), Moreno et al. (2017), Al Haqan et al. (2017), Duncan et al., (2020), Al Assaf et al., (2022), and Xiao et al., (2023). The common barriers are summarised in the table below: 

[bookmark: _Ref41829006][bookmark: _Toc41920369][bookmark: _Toc153894560]Table 6: Barriers to the involvement of pharmacists in diabetes care team
	Barriers 
	Examples 

	Lack of resources 
	Time, staff, access to patients’ medical records, facilities such as a private room

	Lack of senior leadership or policy makers support 
	Defining pharmacists’ job description, prescribing authority

	Lack of education and training 
	Clinical education/experience, communication skills

	Stakeholders’ (physicians’, pharmacists’, and patients’) attitudes toward pharmacists’ role
	The perception of some HCPs and patients to the pharmacist’s role as closer to the role of a technician than a professional. Resistance to change.



Pharmacists widely reported inadequate clinical experience as the main barrier to providing clinical pharmacy services (Xiao et al., 2023). The most common points of emphasis are insufficient clinical medicine knowledge, understanding of clinical needs, and communication skills. Pharmacists remarked that because patient treatment is integrative and requires knowledge in clinical psychology, clinical pharmacy, and clinical medicine, they had to spend more time in self-learning. Pharmacists in PHCs know these issues and believe attending training sessions in tertiary hospitals will improve their professional skills. The need for training was also reported by pharmacists in both studies by Al-Taweel et al. (2014) and Al Haqan et al. (2017). 
The integration of pharmacists into the healthcare team can be affected by both pharmacists’ presence and visibility; It was found that most pharmacists work with the team on a one-day-a-week basis, and it was found that this may negatively affect integration because team members often forget the presence of a pharmacist on their team (Jorgenson et al., 2014). However, the shortage of pharmacists was also one of the most significant barriers reported (Xiao et al., 2023). Implementing physician-pharmacist collaborative clinics in primary healthcare settings, therefore, is hindered by the lack of pharmacy staff who are experienced and well-trained.
Al-Taweel et al. (2014)  and Jorgenson et al. (2014) also highlighted the following issues that pharmacists suffer: insufficient resources and workspace, lack of a clear description of the pharmacist’s role, and lack of leadership and management support. Jorgenson et al. (2014) also reported that pharmacists' attributes are a key factor in the success of team integration. Pharmacists who were enthusiastic, proactive, assertive and confident were less likely to experience difficulties when assigned to new roles within teams. They established relationships with team members, defined their roles, clarified their tasks, and guided the team on how to use their expertise.
Another factor that might negatively impact pharmacists involvement in diabetes management is that many services pharmacists are trained to perform cannot be financially billed directly, as they are not recognised as providers under Medicare Part B (this belongs US healthcare system) (Bodenheimer and Willard-Grace, 2022).  Choe et al., (2009) also reported that the credentialing committee was apprehensive about expanding the scope of practice for pharmacists, and some committee members were against pharmacists having the authority to prescribe medications. 
Traditional ideas about the different professional roles of GPs and pharmacists were also found in a study (Duncan et al., 2020). Doctors and other HCPs perceived pharmacists’ roles as closer to the role of a technician than a professional (Truong et al., 2017). This perception was one of the most key barrier that faced pharmacists in Kuwait from providing diabetes-related services. Al-Taweel et al. (2014) and Al Haqan et al. (2017) identified that some physicians and patients in Kuwait perceived pharmacists as dispensers only. In contrast, Duncan et al., (2020) found that some GPs were concerned that pharmacists adhere too strictly to regulations and guidelines, which may prevent GPs from collaborating with pharmacists and prevent pharmacists from fulfilling their roles.
The most common barriers to pharmacists providing interventions into diabetes management, according to Khunti et al. (2013), Al-Taweel et al. (2014), Al Haqan et al. (2017), and Al Assaf et al. (2022) were lack of time and staff, training, facilities and resources, leadership and unprofessional relationships, lack of collaboration models with other health professionals, and lack of public awareness about services that the pharmacist can provide. Administrative issues were also one of the crucial barriers preventing pharmacists from carrying out clinical activities reported by Al-Taweel et al. (2014).  

2.1.1.2.  Facilitators of pharmacists’ involvement into primary healthcare teams 
Several factors have been identified that may help pharmacist involvement in diabetes care. Patients need to be educated frequently about their disease and treatment. This task described by doctors requires a lot of time and detailed work, which a pharmacist can help them in a collaborative clinic to do medication education and consultation (Xiao et al., 2023). Physicians’ desire to have a pharmacist to be a part of their team could also be a facilitator to support the introduction of pharmacist-led pharmaceutical care to diabetes care in collaboration with other team members. This was found in Truong et al. (2017) study, where the primary HCPs found that clinical pharmacists help them with the medication management; therefore, they recommend the placement of clinical pharmacists to primary care practices. Likewise, physicians and nurse practitioners reported value in the pharmacist role and were highly satisfied with the new pharmacist role within primary care teams. They felt the positive impact the pharmacist had on the team and their patients (Jorgenson et al., 2014)
The ongoing shift of healthcare organisations to value-based contracts may support the inclusion of pharmacists as members of a multidisciplinary care team, as they are medication experts who may help the organisation improve medication management by, for example, using more economically beneficial (i.e., cost effective) medications. Pharmacists have also been shown to enhance several quality indicators that optimise medication utilisation and improve healthcare delivery (Patti et al., 2022). 
The literature also pointed out some aspects that could facilitate involving pharmacists in the diabetes care team. Pharmacists’ willingness to be involved in diabetes management, as found in both studies by Al-Taweel et al. (2014) and Al Haqan et al. (2017), could facilitate their contribution to diabetes care. However, Xiao et al. (2023) argued that primary care pharmacists' educational backgrounds and knowledge bases do not meet contemporary clinical needs, making it challenging to provide clinical pharmacy practice, especially for highly educated populations. Changes in the education and training for pharmacists in SA could promote their contributions to provide clinical services and direct patient care; pharmacists in SA have been awarded Pharm D degrees since 2001 (Alhamoudi and Alnattah, 2018) which aimed to make pharmacists graduate expert HCPs in the field of medicine, and provide opportunities for direct patient care. The professional experience and qualification of pharmacists have played a role in integrating pharmacists into primary care teams. It was found that the integration process was easier for pharmacists who had previous experience working in collaborative settings (even if not in primary care) or who had advanced training or credentials such as having a master's or doctor of pharmacy degree, board-certified Pharmacotherapy Specialist, or certified diabetes educator (Jorgenson et al., 2014). 
There is a great demand reported by some Saudi researchers such as Makeen, for the involvement of pharmacists in diabetes management; his report mentioned: 
“clinical pharmacists in diabetic clinics in Saudi Arabia – not just a perception but a need” (Makeen, 2017, p1).  
Alomi also raised a suggestion of a new pharmacy model in Saudi PHCs for vision 2030 in SA by increasing the number of clinical pharmacists to provide comprehensive pharmaceutical care service to the patients (Alomi, 2017). All these factors could facilitate the introduction of pharmacists to the diabetes team.


[bookmark: _Ref121348080][bookmark: _Toc122626377][bookmark: _Toc153894158]Discussion 
A narrative review was conducted systematically to identify the evidence of pharmacist involvement in diabetes management in primary care. This included: roles of pharmacists in diabetes management, the impacts of their interventions on diabetes care, and barriers and facilitators to pharmacists involvement in diabetes care. Most of the studies reviewed were international studies conducted in developed countries such as the UK and the USA, with very limited studies from SA; only two recent articles published in 2022 related to the establishment of pharmacist led diabetes clinics in settings affiliated with the Saudi MoH. Therefore, a second phase of searching was undertaken to identify studies of pharmacist involvement in diabetes in SA, but without restricting to studies using the term “primary care”; the rationale for this was that some Saudi studies are not described as “primary care” as they took place in hospital outpatient settings, but are actually equivalent to primary care in other countries.  
This review revealed clinical as well as cost-effectiveness benefits and some humanistic benefits of adding pharmacists to the diabetes care team. However, most Saudi studies included in this review were conducted in settings considered to be high standard healthcare settings as they belong to the academic university teaching hospitals/tertiary hospitals (Al-Arifi et al., 2015; Almazrou, Alnaim and Al-Kofide, 2015; Al-Arifi and Al-Omar, 2018; Alsuwayni and Alhossan, 2020; Alghadeer et al., 2022), medical research centres (Alsuhebany et al., 2019), or PHCs that belong to the medical cities, the Ministry of National Guard or the Ministry of Defense and Aviation and only serves its employees and their families (Al Asmary et al., 2013; Al-Arifi, et al., 2015; Tourkmani et al., 2016; Tourkmani et al., 2018; Aldraimly et al., 2021; Alsubaie et al., 2022). For instance, in the Al-Wazarat Health Care Centre, a large family medicine centre in Riyadh, it belongs to Prince Sultan Military Medical City (PSMMC), which is “considered as one of the most advanced centre in the Middle East” (2nd ICFM, 2020) 
Notably, the majority of published Saudi studies included in this review were conducted in settings that do not belong to the MoH of SA, as they were affiliated with other governmental agencies such as the Ministry of Education, the Ministry of National Guard, and the Ministry of Defense. Health services in SA are provided through three main sectors: the MoH network of hospitals and PHCs distributed throughout the country, which provides 60% of health services in SA, other governmental institutions are around 20%, and the third sector is the private sector accounts for 20% (Almalki et al., 2011). Although the MoH is the largest health care provider sector in SA, the lack of pharmacists' contributions to diabetes primary care management in PHCs affiliated with MoH is demonstrated in this review.
Moreover, the majority of previously published studies from SA are focused on Riyadh, the capital city of SA, and many of them are limited to local surveys (Al Asmary et al., 2013;  Al-Arifi et al., 2015; Almazrou et al. , 2015; Tourkmani et al., 2016; Al-Arifi and Al-Omar, 2018; Tourkmani et al., 2018a; Tourkmani et al., 2018b; Alsuhebany et al., 2019; Aldraimly et al., 2019; Alsuwayni and Alhossan, 2020). 
In addition, in these settings, advancing clinical pharmacy practice is well established. For instance, the pharmacy department at King Khalid University Hospital is an example of a well-established clinical pharmacy service, as it was founded in 1983  (Al-Arifi et al., 2015). A pharmacy practice model in the PSMMC is another example of a well-established pharmacy practice and it divides pharmacy staff into two groups: clinical and distribution. Distribution pharmacy staff are responsible for dispensing medications to patients, while clinical pharmacy staff are responsible for providing clinical services (Almzeiny et al., 2020).  In contrast, the pharmacy practice in the MoH focuses mainly on dispensing the prescriptions, with limited application of effective clinical pharmacy services such as a medication review service. This argument is supported by Al-Jedai et al. (2016a), who reported that there is a significant gap in pharmacy practice between institutions affiliated with the MoH as well as across SA, especially between the public and private sectors.
All the aforementioned factors indicate that these studies may not represent the practice in the MoH of SA, which delivers 60% of the healthcare services in SA (Khattab et al., 2019) and serves all Saudi citizens as well as residents who work in governmental sectors. Therefore, the findings of these studies cannot be generalised at the national level. However, positive experiences from involving pharmacists in diabetes care, as revealed in these studies, provide a hope that such an experience could be found and/or replicate in the primary care practices of the MoH of SA. This ambition of existing advance clinical pharmacy practice among institutions affiliated with the Saudi MoH was supported by recent studies published in 2022 by Abdullah et al., and Alqifari et al.,. Both studies conducted in setting affiliated with MoH and support the empowerment of pharmacists working in the Saudi MoH to manage patients with diabetes. Abdullah et al., (2022) discussed in their report the establishment of the first clinic led by a pharmacist in a hospital of the MoH, which was the "King Salman Specialist Hospital in Hail". While Alqifari et al., (2022) conducted a retrospective chart review study at a MoH Diabetes & Endocrinology Centre, King Fahad Specialist Hospital, located in Buraydah, SA, to evaluate the impact of clinical pharmacist care on diabetes management compared to standard physician-based care. This study found that the multidisciplinary collaborative care involving pharmacists had great benefits on patients’ diabetes glycaemic control as HbA1c decreased significantly over the study period (nine months) compared to baseline and reduced the frequency of hypoglycaemia. In addition, clinical pharmacists helped optimise medication therapy. 
Therefore, future studies should focus on pharmacy practice in the PHC of the Saudi MoH and whether to expand the scope of pharmacy practices to provide clinical services to patients, especially those who suffer from a chronic condition such as diabetes, in order to accomplish the mission of the ‘General Administration of Pharmaceutical Care’ of Saudi MoH, which aims to collaborate with HCPs to provide effective and efficient patient care. Since, this will promote the adoption of the team-based care model, which is one of the objectives of the Saudi MoH transformation strategy. In addition, this will provide unprecedented opportunities for pharmacists in SA to participate in achieving health transformation goals, particularly in primary care services (Alshaya et al., 2021).

[bookmark: _Toc122626378][bookmark: _Toc153894159]Conclusion 
This chapter has presented what is currently known about the impacts of adding pharmacists to a diabetes management team in a primary care setting. Using a robust search strategy, it has presented the current evidence base in relation to this topic and shown that pharmacists can provide a range of benefits through providing a range of additional services, such as MTM, medication review, and patient education services. Within the body of evidence to support this approach, most studies have focused on advanced and high-income countries such as the UK, US, Canada, and Australia, and evidence is currently limited in many countries including SA. Expanding the scope of pharmacy practice in SA, to provide diabetes related services, is argued to be a possible viable option (Makeen, 2017), and it would align SA more with the role of pharmacists in other developed countries. 
This review has shown that pharmacists in SA can provide potential benefits for improving patient care through providing a range of additional clinical services, such as medication review and patient education services. The current review is based on a small number of national studies in SA conducted on advanced and well-established healthcare settings, such as the medical cities of the Ministry of National Guard and the Ministry of Defense, and evidence is currently lacking on the MoH of SA, particularly at primary care level. However, the findings suggest that expanding the scope of pharmacy practice in PHCs at the Saudi MoH to provide clinical activities could be a viable option. Therefore, it is important to study the potential of increasing pharmaceutical care in the management of diabetes in PHCs in SA because of the increasing prevalence and mortality of the disease and the extremely limited application of effective clinical pharmacy services for diabetic patients in this healthcare setting.
The evidence presented in this chapter supports the involvement of pharmacists in diabetes primary care management. Pharmacists have been shown to be a valuable addition to the primary care team and can improve diabetes control effectively and efficiently through the different roles mentioned in this chapter. However, there is a major literature gap around pharmacists’ involvement in diabetes management in PHCs in Saudi Arabia. The next chapter, therefore, moves on to provide rationale of conducting this research. 


3. [bookmark: _Toc122626379][bookmark: _Toc153894160]Chapter Three: Rationale for Research and Scientific Justification

[bookmark: _Toc153894161]Introduction
The previous two chapters provided an introduction to, and detailed review of, the role of pharmacists in diabetes care and the impact of their interventions in the management of diabetes. The changes within a specific healthcare setting in SA have also been described. The diabetes status was also presented in detail. The second chapter contained a detailed review and summary of the empirical literature relating to pharmacists’ varied roles in diabetes care internationally and nationally. It has been also shown that little research has currently been undertaken in countries such as SA despite there being a range of possible roles and activities, with associated evidence of effectiveness and acceptability. Based on this review and the findings of the previous chapters, conducting this research is important for several reasons that are presented below. 
[bookmark: _Toc122626380][bookmark: _Toc153894162]Rationale for research 
The most important factor which makes this topic important is the high prevalence of diabetes in SA and associated complications, and the extremely limited application of effective clinical pharmacy services for patients with diabetes in this country. 
Many healthcare institutions globally and nationally have utilised pharmacists' expertise in diabetes management. However, pharmacist contributions to diabetes management are limited in the MoH of SA, particularly at PHCs. Despite the increasing health and economic burden of diabetes on the country, PHCs in SA are currently lacking pharmacists within their healthcare team. To address the lack of pharmacists' contributions to diabetes primary care management in PHCs affiliated with MoH, this research aimed to explore potential roles for pharmacists in diabetes management in PHCs as well as the potential impacts of adding pharmacists to the diabetes care team. It is also vital to investigate the facilitators that are required to expand the role of the pharmacist, as well as the barriers to this, and evaluate whether adding pharmacists to the DM care team in PHC in SA would improve healthcare service. 
The closure of pharmacies in PHCs by the MoH suggests that the underutilised resource of HCP (pharmacists) in PHCs are available to undertake new roles. Pharmacists as medication therapy experts may have an important role in the diabetes management process as shown in the literature. Positive experiences from involving pharmacists in diabetes care as revealed in the review also support this research. This would align SA more with pharmacist roles in other, particularly developed countries.
Due to shortages in the pharmacy workforce in PHCs in SA, as shown in the review, a pharmacist may be overwhelmed by delivering all the pharmacy’s duties: from performing administrative, technical and professional tasks such as the management of medication storage and supplies medication, dispensing, medication inspection, reporting monthly/quarterly/and annually statistics of dispensing medications, provision of drug information to HCPs and patients. This burden of tasks could limit the pharmacist’s contribution to diabetes care and providing more clinical intervention for diabetes patients. The closure of supplying medications and dispensing services from PHCs could give primary care pharmacists the opportunity to play more clinical roles and provide pharmaceutical care, with a comprehensive therapy management plan to a diabetes patient. 
Shifting the pharmaceutical services in the PHCs in SA from dispensing services to non-dispensing services is a significant contributory factor in the strategic transformation plan of the Saudi MoH, with the recognition that the clinical role of pharmacists is important to achieve the MoH transformation strategy, particularly within PHC (Alomi, 2017). 
The importance of the clinical role of pharmacists in providing comprehensive pharmaceutical care to patients in general and diabetes patients in particular has been noted by Saudi researchers (Makeen and Alomi, 2017; Alshaya et al. 2021).' This is because, DM is now a medical and national priority due to the rise in the number of cases. Therefore, exploring an additional HCP such as a pharmacist to be involved in the diabetes care management team is currently warranted. 
This research is also in line with the mission of the General Administration of Pharmaceutical Care of the Saudi MoH; this aims to collaborate with HCPs to provide effective and efficient patient care (Alomi, 2015)
Finally, in the research world, it is good practice to explore stakeholders' views before proposing any new project as intended by this research, ‘Adding pharmacists to the diabetes care team’. Involvement of stakeholders from different levels in real practice is a crucial factor for any success in healthcare transformation (Norris et al., 2017). Therefore, it is important to explore stakeholders’ views and perceptions of the involvement of pharmacists in diabetes care teams. 
However, this research includes only HCPs (doctors, pharmacists, and nurses) with the acknowledgement that an ideal study might also include other stakeholders such as policymakers and patients, but due to the scale and timing of a PhD, the choice was made to cover these three domains. Based on the aforementioned, the following research questions are outlined below: 
[bookmark: _Ref121929293][bookmark: _Toc122626381][bookmark: _Toc153894163]Research questions 

	1. 
	What is the perception of healthcare professionals (doctors, pharmacists, and nurses) of the role and involvement (current and future) of primary care pharmacists in diabetes management in Saudi Arabia?

	2.
	What are the perceived barriers and facilitators to primary care pharmacists being involved in diabetes care in Saudi Arabia?

	3.
	What current activities are pharmacists in Saudi Arabia providing for diabetes care?



[bookmark: _Ref121929332][bookmark: _Toc122626382][bookmark: _Toc153894164]Aims of the research
The research aims are to explore potential roles for pharmacists in diabetes management in PHCs as well as the potential impacts of adding pharmacists to the diabetes care team via exploring the attitudes, perceptions and expectations of primary healthcare providers towards pharmacists' role and involvement in diabetes management and the associated facilitators and barriers of pharmacists' involvement in diabetes primary care management. The findings of this research are hoped to be of value in considering the future provision of diabetes care in SA.
To achieve these aims, the following objectives were addressed in this thesis.
[bookmark: _Toc122626383][bookmark: _Ref126067617][bookmark: _Toc153894165]Research objectives 
1. Explore the views and experiences of healthcare professionals (doctors, pharmacists, and nurses) of the role and involvement (current and future) of pharmacists in diabetes primary care management in SA. 
2. Identify the barriers and facilitators to pharmacists’ involvement in diabetes primary care management.
3. Understand the current pharmaceutical care activities  which pharmacists in Saudi Arabia (SA) are providing for diabetes care.

[bookmark: _Toc122626384]

[bookmark: _Toc153894166]4. Chapter Four: Methodology

4.1. [bookmark: _Toc122626385][bookmark: _Toc153894167]Introduction
This chapter aims to describe the methods to best answer the research questions and achieve the aims and objectives set out at the end of the previous chapter. The chapter begins by outlining the objectives of the planned research (summarising the key objectives and milestones), followed by providing details of the research designs choices, including a discussion of the research philosophy and the rationale of adopting a mixed methods approach in this study. It then describes the mixed methods design used to conduct this research. After that, the mixed methods data collection process of both (qualitative and quantitative) methods followed by methods of data analysis are discussed and demonstrated. This is followed by presenting the triangulation protocol, which is the integration of data from both quantitative and qualitative phases to interpret the overall results in the interpretation phase. The chapter also discusses the essential aspects relating to research ethics. Finally, the limitations of the study design will be presented, and a conclusion will be provided. 
4.1.1. [bookmark: _Ref124786005][bookmark: _Toc153894168]Research plan of activities 
[bookmark: _Toc51257183][bookmark: _Toc122626386]The following list of activities has been set to conduct this research. It includes a summary of research objectives ‎3.5 and milestones.
· Use a mixed methods explanatory sequential study design.
· Obtain appropriate research ethical approval from the University of Sheffield, the Ministry of Health of SA and the administration of primary healthcare organisation in the eastern region of SA.
· Develop and pilot a questionnaire exploring HCPs’ views of the role of pharmacists in diabetes care in SA and to describe any current pharmacist roles in diabetes care. In addition, to explore barriers and facilitators of pharmacist being involved in diabetes management.
· Identify samples of HCPs (doctors, pharmacists, and nurses) to participate in both phases (qualitative and quantitative) of this study in one geographical region of SA in the primary care setting.
· Identify gatekeepers who can facilitate distribution of the survey to doctors, pharmacists, and nurses, and invite them to complete the questionnaire. The survey respondents will be asked directly to express interest in participating in the interviews.
· Analyse returned survey data and issue a follow-up reminder.
· Use the survey results to develop and pilot an interview topic guide.
· Invite further purposive sample of survey participants (via gatekeepers) to take part in qualitative semi-structured interviews. This will be done if the response rate from the survey did not reach the targeted number for this phase.
· Analyse interviews using Braun and Clark’s (2006) 6-stage thematic analysis process. 
· Triangulate quantitative survey and qualitative interview data.
· Provide recommendations for future primary diabetes care practice and research.
4.2. [bookmark: _Toc122626390][bookmark: _Toc153894169]Research design 

4.2.1. [bookmark: _Toc122626391][bookmark: _Toc153894170]Research philosophy 
A research philosophy is an overarching term that refers to “a system of beliefs and assumptions about the development of knowledge”(Saunders, 2016, p124).  According to Saunders, there are three philosophical assumptions that shape research philosophy. These are ontological assumptions (the realities or truths that a researcher perceived in the research), epistemological assumptions (the researcher's knowledge or understanding of the field of research), and axiological assumptions (the extent and ways in which the researcher's values influence the research process, in other words, the researcher's contribution to the research). These assumptions frame the research philosophy because they inevitably affect researchers' understanding of research questions, their choice of methods to conduct their research, and how they interpret research results (Saunders, 2016).
The most common research philosophies/ paradigms are positivism, constructivism/interpretivism, and pragmatism. These Philosophical worldviews are fundamentally different in aspects of reality. Researchers see reality objectively in positivism, in contrast, they see reality subjectively in interpretivism, while they view reality objectively and subjectively in pragmatism.
The positivism paradigm is generally referred to science research and it usually begins with a theory or a number of theories. Positivists use the deductive approach to develop a hypothesis based on existing theory (i.e. theory-guided research) (Aparasu, 2011). Positivists test the existing theory/ies via quantitative methods. In contrast, then the constructivism/interpretivist paradigm does not begin with a theory but constructivists generate or develop a theory from data (Mackenzie and Knipe, 2006) via an inductive approach using qualitative methods. Constructivists tend to rely upon the “participants’ views of the situation being studied” (Creswell, 2003, p.8). While, pragmatists rely on a combination of both qualitative and quantitative methods (mixed methods) to answer the research question/s (Mackenzie and Knipe, 2006). Therefore, pragmatists use the abduction approach, where the researcher moves back and forth between deduction and induction to connect theory and data. Their position also proposes the intersubjectivity “relationship to the research process” and transferability “inference from data” (Morgan, 2007). 
The philosophy of the paradigms is based on the idea that what works best to understand a particular phenomenon is more important than the methodologies’ philosophical underpinnings, and what has both functional and practical value is valid (Long et al., 2018).Therefore, this research used the pragmatism paradigm as a well-established and credible approach to valuing and prioritising understanding over theoretical or methodological purity (Long et al., 2018). 

4.2.2. [bookmark: _Toc122626392][bookmark: _Toc153894171]Research type
This research adopted the pragmatism paradigm using a mixed methods approach to answer research questions because pragmatism, according to Creswell, is a real-word practice-oriented philosophy (Mackenzie and Knipe, 2006). It focuses on a practical and achievable approach, rather than a theoretical or ‘ideal’ one (Long et al., 2018).  Scholar-practitioners may therefore be influenced by pragmatic worldviews in choosing a methodology to conduct research that is most likely would be a mixed methods research. Long et al. (2018), identified many healthcare workers as pragmatists. 
4.2.2.1. Philosophy of pragmatism/mixed methods studies
The pragmatism paradigm encourages the use of multiple methods or mixed methods to create ‘useful’ knowledge for addressing the practical questions of daily life. Therefore, mixed methods research is growing in popularity.
In recent years, there has been an increase in the publication of mixed methods texts (e.g. Creswell, 2003; Greene, 2007; Bergman, 2008; Clark & Creswell, 2008; Teddlie and Tashakkori, 2009; Tashakkori & Teddlie, 2010; Creswell & Clark, 2011; Creswell & Clark, 2017) and even dedicated journals such as ‘The Journal of Mixed Methods Research’ (Brierley, 2017). As this trend has arguably occurred due to recognition that mixed methods research provides strengths to overcome the weaknesses that are inherent when monomethod research is used. 
However, debates have arisen regarding the validity of mixed methods research because quantitative and qualitative methodologies have contradictory philosophical and particularly epistemological origins. These relate to positivism in the case of quantitative research versus a constructivist paradigm in qualitative research – or more simply numbers versus words and other non-numerical ways of describing the world (Brierley, 2017). Not all researchers agree that such mixing or integration of these both methods is possible or feasible as they are incompatible, due to the fundamental differences between their paradigms (Brierley, 2017). 
On the other hand, some researchers believe that mixed methods research is appropriate because using both methods are complementary and appropriately integrated can make substantive contributions to knowledge (Sampson, 2017). This compatibility thesis is the position taken for this study, working on the philosophy of pragmatism to analyse both the quantitative (numerically coded) and qualitative (thematic coded) methods. 
4.2.2.2. The rationale for adopting a mixed methods approach
Mixed methods research is growing in popularity, and particularly in health service research (O’Cathain et al., 2010). Ud-Din Baber, (2015) also state that “Mixed methods research is now a recognised research paradigm in the health services and pharmacy practice research fields” (Ud-Din Baber, 2015, p 108). O’Cathain et al., (2007) state that using mixed methods research is common in health services research (HSR) because it helps to understand and address the complexity of health care as well as to engage with the variety of questions relevant to the research phenomena; as this approach relies on pragmatic rather than ideological grounds. 
The mixed methods approach has several advantages. For example, it provides a voice to study participants, allows them to express their opinions and interests, and ensures that study findings are grounded in their experiences. In addition, it provides methodological flexibility. (Ud-Din Baber, 2015)
Other advantage of the mixed-methods design is it provides a more in-depth, comprehensive understanding of research phenomena: this is because quantitative data can provide a general explanation and generalisability and qualitative data provides an in-depth explanation and additional context (Creswell, 2015). A mixed-methods study design brings the strengths of both qualitative and quantitative methodologies and also offsets their potential individual weaknesses (Creswell, 2015). Therefore, by following this approach, the validity of the research findings can be supported (Aparasu, 2011), and particularly using a sequential design, with qualitative methods following after quantitative.
Combining the two approaches (qualitative and quantitative) by using a mixed-methods approach will enable the researcher to use qualitative data to confirm and add meaning to the quantitative data and quantitative data to confirm and test the findings of the qualitative data through the use of triangulation (Brierley, 2017).
The effect of the integration of these two methods could provide a more complete picture of a research topic (Brierley, 2017). However, the integration of qualitative and quantitative research could be challenging for several reasons, which will be presented in the methodological limitation, see (‎4.4.).  
Mixed methods approach in pharmacy practice research 
The use of mixed methods research in the development of pharmacy practice has increased since the shift in the focus of pharmacy practice from product-based to more patient-based practices (Ud-Din Baber, 2015). The author states that choosing research methodology is entirely driven by the research question/s and research related to health services is considered complex research that needs several methods to answer its research questions. Therefore, researchers in pharmacy practice have increasingly used a mixed approach in developing pharmacy practice as research in this field has several components and involves a variety of stakeholders (Ud-Din Baber, 2015).
In the literature review chapter, it was found that the mixed methods approach is used in the development of pharmacy practice research. For example, the previous research related to involving pharmacists and their role in diabetes care; It demonstrates that using a mixed-methods approach could be the most appropriate method to answer the research questions because it provides a full understanding of the research topic, as shown in the studies by Al-Taweel et al. (2014).  The mixed methods approach was also used by Moreno et al. (2017) to evaluate the integrated clinical pharmacy program into primary care practice teams. Researchers in these studies used a sequential explanatory design to conduct their research. The relationship between the quantitative and qualitative methodology in Al-Taweel et al. (2014) study was complementary to provide a rich and detailed information about pharmacist contribution to diabetes care and identifying the barriers preventing from delivering such service. Following this approach could improve the design of pharmacy service for a better fit with daily practice. While in Moreno et al. (2017) study, the results from the qualitative phase were in general agreement with those of the surveys, thus, promoting the validity of data obtained from the quantitative phase.
The above studies showed that using mixed methods to conduct such research can allow a fuller understanding of the research topic. Therefore, a decision was made to employ a mixed-method design to explore potential roles for pharmacists in diabetes management in PHCs in the Eastern province in SA as well as the potential impacts of adding pharmacists to the diabetes care team. In addition, a mixed methods approach was also considered to be appropriate to investigate the facilitators that are required to expand the role of the pharmacist, as well as the barriers to this, and estimate whether adding pharmacists to the DM care team in primary healthcare in SA would improve healthcare service, as this study, to the researcher knowledge, is one of the first studies in this field as shown in ‎2.3.5. 
The targeted population, however, was one of limitation from the previous studies by Moreno et al. (2017), and Al-Taweel et al. (2014), as they only captured the view of doctors or pharmacists. Stakeholders' involvement in research is now a requirement in the agenda of the National Institute of Health Research (NIHR) in the UK, because of its benefits. Therefore, taking stakeholder’s views into account in the involvement of pharmacists in diabetes management in primary care settings could enrich the research findings. Involvement of stakeholders from different levels in real practice is a crucial factor for any success in healthcare transformation (Norris et al., 2017). Therefore, it is important to explore stakeholders’ views and perceptions of the involvement of pharmacists in diabetes care teams. 
Conducting a similar study to the previous ones is acceptable in the research world, but it should be in a different context to be a valuable addition to knowledge (Rowley, 2014). The different context in this research that it will include key workers in the PHCs in SA (doctors, pharmacists, and nurses); with the acknowledging that an ideal study might also sample patients and other stakeholders, but due to the scale and timing of a PhD, the choice was made to cover these three domains.
Therefore, this study will use the mixed methods approach to explore the opinion of HCPs on the role of primary care pharmacists in diabetes management in SA, and what are the facilitators and barriers of involvement the pharmacists to the diabetes care team. This was done by using a questionnaire for collecting the quantitative data. Areas that need building on or obtain a better understanding from the quantitative analysis of participant questionnaire responses were explored via semi-structured one-to-one interviews for the qualitative method phase. The quantitative and qualitative findings were appropriately integrated into the triangulated phase to provide answers to the research questions, a better understanding of the research phenomenon, and to make distinct contributions to the research topic.

4.2.3. [bookmark: _Toc122626393][bookmark: _Toc153894172]Mixed-methods design
Many designs exist in the mixed methods approach. The primary/basic models of mixed methods are convergent/ concurrent parallel, explanatory sequential, and exploratory sequential mixed methods designs (Creswell, 2014). In the convergent/ concurrent parallel mixed methods, a researcher collects research data from the qualitative and quantitative methods simultaneously. The researcher then integrates the information obtained from both methods to interpret the overall results. An explanatory sequential mixed methods design is a sequential design of quantitative methods followed by qualitative. The researcher, therefore, collects quantitative data first, analyses the results and then reports the results that need further explanation with qualitative research. The exploratory sequential mixed methods is a reverse sequence from the explanatory sequential design. In this method, the researcher begins with a qualitative research phase and explores participants' views. The data is then analysed, and the information is used to build into a second quantitative phase. The qualitative phase may be used to create an instrument that best fits the study sample and identify appropriate tools to use in the quantitative follow-up phase (Creswell, 2014).
4.2.4. [bookmark: _Toc122626394][bookmark: _Toc153894173]Mixed methods design chosen for this research
An explanatory sequential mixed methods design was chosen to conduct this research. The researcher, therefore, collects quantitative data first to highlight the research topic and allow participants to start thinking about their perceptions, followed by qualitative data collection to help explain and explore the quantitative results. analysing the initial quantitative data, reporting the results that need further explanation or exploration, such as those that may be contrary to expectations, unusual, or surprising, and determining the purposeful sample, where the selected participants can provide the best explanation of those specific results.  
The explanatory sequential mixed methods design is used to explore the opinion of primary HCPs on the role of pharmacists in diabetes management in SA, and what are the facilitators and barriers of involvement the pharmacists to the diabetes care team. As mentioned above, this design is a sequential design of quantitative methods followed by qualitative. The quantitative survey method was employed to explore the ‘what’ of HCPs’ perceptions towards the role of primary care pharmacists in diabetes care. In-depth insights into the perceptions and experiences of HCPs about the role of pharmacists in PHCs, as well as the barriers to the involvement of pharmacists in diabetes care management, were achieved through the employment of qualitative interviews. This enabled the acquisition of rich data on the ‘how’ and ‘why’ of HCPs perceptions of pharmacists. 
4.2.4.1. Rationale for choosing the explanatory mixed methods approach for this research 	
An explanatory sequential mixed methods design was chosen to conduct this research because sufficient information is already known about the research topic as shown within the body of evidence to support this approach. Therefore, it is possible to use an established questionnaire or formulate meaningful questions from the existing questionnaires found in the literature to achieve the necessary reliability and validity. By this step, we can explore the current pharmacy practice as well as exploring the perceptions of HCPs toward pharmacists’ role in diabetes management. 
Most studies have focused on advanced and high-income countries and evidence is currently limited in SA particularly in the PHCs in the Eastern Province.  Therefore, using explanatory mixed method approach was the best because it is possible to formulate meaningful questions from the existing questionnaires.
Using a sequential design, with qualitative methods following after quantitative. Quantitative data is collected first to highlight the research topic and allow participants to start thinking about their perceptions, followed by qualitative data collection to help explain and explore the quantitative results. The former survey results can also be explored further in interviews (Creswell and Clark, 2017).
An explanatory sequential mixed methods design is arguably more aligned to quantitative-oriented researchers because they not only begin with quantitative data collection (Aparasu, 2011), but also consider this the most dominant, with qualitative data collection offering a slightly less significant stage (Hanson et al., 2005). A quantitative questionnaire explores the views of a large sample of the target population to increase generalisability while the qualitative methodology, which uses individual or focus group interviews, can be used for in-depth explorations of the perceptions and experiences of the participants, adding more granular detail to the research topic (Creswell and Clark, 2017). Beside of this, qualitative research can bring the voices of providers that can help researchers to understand and address the research phenomenon (O’Cathain, et al., 2007). Therefore, despite there being some difficulties in completing the two phases of data collection in terms of the time required (Aparasu, 2011), this approach is advantageous when a researcher wants to find an explanation of the quantitative results that already exist and are viable. 

4.2.5. [bookmark: _Ref122190462][bookmark: _Toc122626395][bookmark: _Toc153894174]Research strategy 
Due to limited studies on pharmacists' contribution to diabetes management in the PHCs affiliated with the Saudi MoH, as evident in the literature review chapter, collecting some existing secondary numerical data would not be possible because we are unsure what is currently happening. Therefore, a cross-sectional study by using a survey approach, which is a type of primary research, was chosen to conduct this research as this will help us gather unique new insights and gain a better understanding of the research topic. Another important factor for adopting a cross-sectional time horizon in this research is that it is practical for a PhD degree program as well as for the target population of this research. In the cross-section time horizon, data is collected at one point in time, and time is an essential factor to consider in a PhD course. In addition, the target population for this research is HCPs (doctors, pharmacists, and nurses), who are known to be the busiest people; reaching out to these professionals is not easy. Based on the aforementioned reasons, a cross-section time horizon over a longitudinal time horizon was chosen because the data collection in a longitudinal study runs through multiple points in time (months, years, or even decades); It needs time to assess how participants' perspectives regarding a topic change over time.
4.2.6. [bookmark: _Toc122626396][bookmark: _Toc153894175]Sampling and recruitment 
The aim of this part of the research is to provide a credible representation of HCP’s views about pharmacists’ role in diabetes care in SA and to describe the approach taken to recruiting participants. Logistically it will not be possible to undertake a census of all HCPs in SA; so a decision is needed as to what sample would be appropriate to make the research logistically possible but also ensure generalisability. Previous research in SA has focused on specific areas, for example, 
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Another factor behind choosing the Eastern province to undertake the study is that this is the area where the researcher was working in. Since the researcher works in the health care administration of Al-Qatif, this could facilitate the accessing to the health care system, approaching the participants and contact with the gatekeepers. Bryman and Bella (2011) highlighted the value of using your contact networks, including work colleagues, as the best responses would be achieved because people that you know are pleased to help (Rowley, 2014). As such, it is  recognised that selecting participants based on ease to access is a form of convenience sample. 
In terms of the profile of the chosen sample. This research will target primary HCPs (doctors, pharmacists, and nurses) working or have worked in the PHCs in the first health cluster in the Eastern province of SA.  According to statistics from the Saudi MoH, in 2018, the eastern region of SA had 143 PHCs, employing/staffed by 294 general physicians (G.P.) and 390 family medicine practitioners (in total 684 doctors); 72 pharmacists; and 2,083 nurses (Saudi Ministry of Health, 2018). However, not all nurses were targeted in this research; only nurses work in non-communicable disease clinics, and their number is estimated at about 200.  The participants’ identification centre is the PHCs in the first health cluster in the Eastern province of SA which involves, at the time of proposing this research, eight primary care sectors: Dammam, Qatif, Khobar, Safwa, Buqayaq, Jubail, Anayriyah, and Ras Tanura, and 99 individual PHCs (see Table 7).
[bookmark: _Toc153894561]Table 7: Eastern province summary of PHCs
	Primary care sector
	No. PHCs

	Damman
	31

	Qatif
	28

	Khobar
	19

	Safwa
	6

	Buqayaq
	5

	Jubail
	4

	Anayriyah
	4

	Ras Tanura
	2

	TOTAL
	99


Source: Wasfaty Report, 2019.(Saudi Ministry of Health, 2018), (Eastern Region Region (Saudi Arabia): Governorates & Cities - Population Statistics, Charts and Map, 2020) 

In relation to recruitment, participants were approached via gatekeepers (medical director, pharmacy director, and nurse director) and were invited via emails to participate in both the survey and the interviews. The survey was distributed to the targeted population via the gatekeepers of eight primary care sectors in the first health cluster in the eastern province of SA. The gatekeepers were approached via the MoH Webmail. The MoH Webmail has an icon with address list which enable the MoH employees to access the emails and contact numbers for anyone working in the MoH. A list of medical, nurse and pharmacy directors and their contact details was created. The web survey was sent to the gatekeepers via work and personalised e-mails.
There were some challenges in in reaching out to the targeted population and collecting data for this (first) phase. Therefore, we needed to slightly adjust the methods to approach the target population. A research ethics amendment to expand the distribution tools and use social media platforms to distribute the survey, was submitted to the university and the MoH of Saudi Arabia, and their approvals were obtained. The challenges and how we addressed these challenges are discussed in section 4.2.8.2 in more detail.


4.2.7. [bookmark: _Toc122626397][bookmark: _Toc153894176]Techniques and procedures of data collection and data analysis
Data collection for this research involved two phases: the first phase was the quantitative phase, the data collected via online survey to obtain a general understanding of the research topic. The second phase involved qualitative interviews of participants to further explore the findings of the first phase; one to one semi-structured interviews using Google Meet to gain insights into the experiences of HCPs with pharmacy services in their practices. Then an integration of data via the connection between the quantitative and qualitative phases was performed. The quantitative and qualitative findings were appropriately integrated in the triangulated phase to provide answers to the research questions, a better understanding of the research phenomenon, and to make distinct contributions to the research topic.
A discussion on data collection and analysis for qualitative and quantitative phases will be presented in the following section.
4.2.8. [bookmark: _Toc153894177]Quantitative data collection: online survey
For the initial quantitative phase of the study, a decision was needed first about the most appropriate data collection method. As the literature review chapter indicated, questionnaires or surveys are often used in quantitative research. Sufficient information is already known about the research topic so that it is possible to formulate meaningful questions from the existing questionnaires. Using an established questionnaire from a published article on a similar topic is advisable as this could save time in the research process (Rowley, 2014).  
In addition, there are limited studies in this area in SA, which makes collecting some existing secondary numerical data would not be possible because we are unsure what is currently happening, the survey will help us gather unique new insights. According to Doyle (2008): 
“Surveys can be a powerful and useful tool for collecting data on human characteristics, attitudes, thoughts and behaviors.”
The extensive use of questionnaires comes from a number of advantages and benefits associated with their use (summarised in Table 8):
[bookmark: _Ref124721812][bookmark: _Toc153894562]Table 8: Summary of questionnaire benefits
	· Surveys allow the researcher to operationalise concepts that may arise either through hypotheses of themes in previous research and the literature.
· They allow experiences and views to be captured and quantified.
· As a predominantly quantitative method, and due to their standardised format, they allow for comparison.
· They can be distributed often relatively easily to a large number of participants to enhance validity and generalisability, then statistical inferences to be made to a broad section of the targeted population.
· They are considered to be an economical method in relation to time and resources, as a large section of the population can be surveyed relatively quickly, and the data is easily coded 


Ref: (Bowling, 2014).
However, a survey can be difficult to construct and time-consuming to develop and implement correctly. It can be an option for collecting primary data if it does not already exist and can yield rich primary data (Aparasu, 2011). Other disadvantages associated with the use of a questionnaire is the fact that it is too deductive, lacks the ability to add open comments and give in-depth answers. To counter these issues, the findings will be triangulated with the qualitative findings in the interpretation phase.  
4.2.8.1. Constructing the survey 
Constructing the survey correctly is a critical step to ensure that the data collected from the survey will be reliable and valid so that it will answer the research questions. Thus, it is advisable to spend a considerable amount of time and effort on this step of the survey design process (Aparasu, 2011). 
The literature review revealed several existing surveys instruments such as questionnaire, which was used to explore pharmacists or physician attitudes toward the clinical role of pharmacists in general or in diabetes management. Questionnaires are considered an effective survey instrument when the purpose is to collect data from a relatively large number (more than 100) of people (Rowley, 2014). 
The questionnaire for this study was written in English, and included a descriptive section to explore the opinions of HCPs to the pharmacist’s role in diabetes management. This part aims to generate a profile of the characteristics of the participants, which will help to count the frequency of occurrence of opinions, attitudes, and experiences. The second part is analytical which aims to understand any relationships between variables, therefore, this part is employed to explore/explain the association between independent demographic variables such as, occupation, specialization and dependent attitudinal or experiential (of HCPs) variables relating to the role of the pharmacist in diabetes management.
Written survey questions
Closed-ended survey questions was developed following recognised guidelines (Oppenheim, 1992; Aparasu, 2011). For instance, questions should be clear and use simple language, avoid abbreviations or jargon, and be relatively short. The design and layout of the questionnaire are also important to maximise the completion rate. A clear title combined with a good and brief introduction at the beginning of the questionnaire was provided to enhance the quality of response. The introductory paragraph introduced the aim of the questionnaire, provided the researcher’s contact details, and thank respondents for their time to response and complete the questionnaire. Moreover, providing clear instructions at the beginning and in each section, adding transitional statements between the sections, ordering the questions in a meaningful manner was employed to help the respondents to understand the questions which could increase the response rate. (A copy of the questionnaire form used in this research is attached in the Appendix I).  
The advantages of closed-ended questionnaires are that they are quick to answer (which may increase the response rate), and easy to be coded as well as to analyse the responses. The results of several groups can also be compared as the responders have the same universe of content before giving their answers. This form of questionnaire is also considered difficult to construct, and it could lead to misleading conclusions because the limited range of response options are given (Oppenheim, 1992; Rowley, 2014). On the other hand, an open-ended questionnaire is beneficial for collecting more in-depth insights and allow respondents to use their own language to express their own views. However, this should only be used if the population is relatively small because, it is easy to ask, but it could be difficult to answer as it needs more effort from respondents (which also may reduce the response rate), and more difficult to analyse as the coding process is costly and may be unreliable (Oppenheim, 1992). Therefore, open-ended questionnaires are more time consuming to complete and to analyse (Rowley, 2014). Despite this, the final section of the questionnaire in this research provided some opportunities for open responses and providing comments and suggestions about the research topic.
The questionnaire was designed to collect different types of information. See questions component in Table 9. Questions were categorised into five domains.

 
[bookmark: _Ref122713177][bookmark: _Toc153894563]Table 9: Domains of questions
	Domain
	Type of information

	1
	includes information about participants attributes but retaining anonymity such as gender, age, job roles, qualifications, experience, nationality, and other demographic and clinical characteristic information that related to research topic such as practice location and diabetic patient volume and time spent reviewing the patient. 


	2
	includes information about participants’ experiences with the activities of pharmacy services in diabetes care within their practice. The questions in this domain will describe the diabetes-related services that might be provided to patients with diabetes at the PHC.


	3
	explores attitudes and opinions of participants of pharmacists’ roles in diabetes management from current and also future perspectives. 


	4
	includes HCPs views of the potential impacts of the involvement of pharmacists on diabetes management as a part of the diabetes care team. 


	5
	includes HCPs views of the barriers and facilitators of the involvement of pharmacists on diabetes management as a part of the diabetes care team. 




The demographic information in the first section is category data (nominal data) such as male/female, Saudi/non-Saudi, place of practice. This was used to describe the participants and their responses to specific questions. In addition, this information can also be used to form subgroups to compare the participant’s responses. Intervals or continuous data such as age and the number of patients with DM, and years of experiences.  
A 5-point Likert scale was used as a response scale as it is one of the most commonly used in pharmacy practice and policy research (Aparasu, 2011). It is usually used to measure attitudes, beliefs, and opinions; where respondents are requested to indicate how strongly they agree or disagree with a series of statements (Aparasu, 2011). Therefore, it could be the appropriate scale to answer the research question, as this study aims to measure HCPs’ perceptions of the pharmacist’s role in diabetes care. 
Outcomes 
The main outcomes of interest were the percentages (proportion) of the sample population who have positive or negative perceptions toward pharmacist’s role in diabetes primary care management in SA.  This includes the following:  
· Percentages of doctors’ agreeing or disagreeing with the involvement of pharmacists in various aspects of the diabetes management in the PHCs in SA.
· Percentages of nurses’ agreeing or disagreeing with the involvement of pharmacists in various aspects of the diabetes management in the PHCs in SA. 
· Percentages of pharmacists' willing to be involved in various aspects of the diabetes management in the PHCs in SA.
· Proportion of diabetes related services provided by the pharmacist in the PHCs in SA.
· The most common barriers/facilitators that impede/facilitate pharmacists to provide comprehensive pharmaceutical care for diabetes patients
 
4.2.8.2. [bookmark: _Ref153824295]Survey piloting and implementation
After developing the questionnaire, it was reviewed by supervisors. Then it was piloted on a small number of individuals (21) who are similar to the target population (10 doctors, 6 pharmacists, and 5 nurses) before the full sample survey administration was carried out to minimise any threats to validity, what Aparasu (2011) refers to as “bugs”. The survey was also sent to three peers (who are pharmacists studying PhD at different universities; Birmingham, Reading and Hertfordshire) for further assessment. 
After receiving feedback from the pilot stage (see Appendix K ), minor adjustment was performed then the survey was distributed via Qualtrics to the gatekeepers who were the Chief of Primary Healthcare at the Eastern Health Cluster (EHC), the Director of Pharmaceutical Care at EHC, and the Executive Director of Primary Care Nursing Operations at the EHC, in addition, to pharmacy directors, medical directors and nurse directors of all health care sectors within the first cluster of health in the Eastern province in SA, and they were requested to forward the survey link to their colleagues.  The reason for choosing those people to be the gatekeepers is to approach all the targeted population at the regional level. Through this step, the researcher can make sure that all the target population will receive an invitation to participate in this research, and they have an opportunity to participate in it. Because those gatekeepers have contact details of all the people involved, which makes distributing the survey link to all participants easy, reliable and guaranteed. Another reason for choosing those gatekeepers is to increase the response rate as individuals usually respond to requests from a person in a high position such as supervisors because managers can help to encourage their staff to complete the questionnaire. By following this approach, the quantity of response could be maximised, we should consider that the response rate is unlikely to achieve 100%; thus, non-response can be another source of potential bias (Rowley, 2014).  Reminders were sent twice, one week between each reminder, and the first one was a week after the first questionnaire distribution. 
Challenges and actions taken to mitigate these challenges.
Surprisingly, it was found that HCPs do not check their work emails as frequently, and if they do, they usually do not reply. Another issue was discovered that some of the targeted population did not receive the invitation emails to participate in this research because their mail is full and does not receive new messages, and the reason is that the Saudi MoH Webmail has limited storage data; therefore, healthcare workers who do not clean or archive their email cannot receive new email messages.
To mitigate these challenges, a suggestion was made to expand the tools of survey distribution. After obtaining the ethical approval, the survey was distributed across several social media platforms, such as WhatsApp, Telegram, Twitter and Instagram. The invitation including the survey link was posted in the researcher’s WhatsApp status so everyone on her contact list can see the invitation. In addition, a private massage was sent to all the researcher’s contact list from the healthcare colleagues. The researcher tweeted the invitation, including the survey link, and mentioned it to all primary health care sectors in the first health cluster in Eastern Provence and to many healthcare associations such as the Saudi Society for Clinical Pharmacy (SSCP), the Saudi Diabetes and Endocrine Association, the Saudi Society of Family and Community Medicine (SSFCM), also the tweet was mentioned to the leaders in the Saudi MoH. Beside to sending a direct message to all of these who activate the direct message property. 
Moreover, emails were sent to official bodies such as the SSCP, the SSFCM, the Saudi Diabetes and Endocrine Association, and the Saudi Nurses Association. In addition, all of these associations were contacted directly through their websites and asked them to distribute the survey link to their members. 
The survey link was also distributed through the several groups in the Telegram including thousands of members. Examples of the Telegram groups: Development of Pharmacy Channel, Saudi Healthcare Cluster, and Research &Publish. 
Finally, follow up messages were sent to the targeted population and I mentioned that ‘Your progress on this survey is saved which means that you can complete it in stages at different times’, to encourage the participants to complete their responses. However, due to the Covid-19 pandemic, it was slightly challenging to collect data, as the study targeted primary HCPs (doctors, pharmacists, and nurses) in Saudi Arabia. Since the data collection period for the first phase (online survey) was at the peak of the pandemic (March to June 2021), participants' engagement was minimal. 
The survey also invited the respondents to participate in the second phase (qualitative) but separate request for contact info for qualitative interviews because the survey was anonymous (no contact details in the survey). According to Creswell and Clark (2017), individuals who contribute to the quantitative dataset are best suited to do the qualitative part of research because the explanatory sequential design aims to use the qualitative results to provide an explanation and more detail about the quantitative results.

4.2.9. [bookmark: _Toc153894178]Qualitative data collection: interviews
There are a range of qualitative methods that can be used in this research ranging from in-depth interviews, focus groups, or field/participant observations to analysing  open-ended questionnaire, or analysing comments posted on social media platforms (Guest et al., 2014; NHS England, 2017). The choice of most appropriate method depends on the research topic/question and the aims of the research. Since the main aim of this study is exploring the perceptions of healthcare workers of the role of pharmacist in the diabetes management, one-to-one interviews or focus groups are considered as the most appropriate method to answer the research question because, these approaches allow participants to answer the questions in their own words and this can help to understand their views about the research topic.  
A focus group interview is considered to be a less time-consuming option compared to individual interviews, because It has the advantage of a one-time undertaking, rather than conducting a series of one-on-one interviews. Effectively facilitated, focus groups can also stimulate group dynamics, encourage thought and enriches discussion into this unexplored area of research (Bryman, 2007). However, focus groups were discounted for this study on the basis that setting up a focus group interview is sometimes difficult, particularly with HCPs who are often not easy to access because they are usually very busy. It can also be challenging to find a suitable time for many people, because this research targeted three groups of HCPs from different sectors which could bring them together on the same time difficult. Therefore, this study is conducting individual semi-structured interviews because they allow more flexibility to coordinate for the respondents. 
In-depth semi-structured interviews were undertaken with doctors, pharmacists, and nurses who participated in the quantitative survey. The semi-structured interview was chosen because it is considered more appropriate for this research as it aims to obtain a further explanation for existing data collected from the first phase. It also gives the participants a guide to the direction of the interview, and when compared it to the unstructured interview, which is typically longer, aims to generate a theory that is more suitable for the narrative approach, this is relatively shorter. Face-to-face interviewing has many design advantages compared with self-administered (open ended questions) surveys and, to some extent, telephone interviewing. This is because the interviewer is in close proximity to the respondent, which enables them to explain the survey instructions, clarify the questions to the respondent, and ask probing questions to clarify the responses (Creswell, 2015). An experienced interviewer can also read the respondent’s cues. Another advantage of one-to-one interviewing is that it can be easier for the interviewer to establish a positive rapport with the participant, compared with a self-administered survey. This can be helpful to the interviewer when the collection of data needs longer questionnaires, and the collection of sensitive/personal data is crucial (Aparasu, 2011). However, it was important to consider alternative approaches to overcome the situation with COVID-19 pandemic, face-to-face interviews were conducted remotely via Google meet in accordance with University of Sheffield and ScHARR Information Governance advice and processes. There is a growing literature on the use of online platforms to recruit participants and collect data. There appear to be fewer barriers to participating in virtual interviews compared to onsite interviews for both the interviewer and interviewees in terms of flexibility of time and location. A recent study evaluated the virtual versus onsite interview experience from the perspectives of both interviewees and interviewers and found that interviewees and interviewers preferred online interviews over onsite interviews because they felt more comfortable during online interviews. In addition, the virtual interviews reduce the travelling barrier to attend onsite interviews (Litten et al., 2023a) (Litten et al., 2023b)
There are advantages and disadvantages of collecting data by interviews. The interview is increasing in its popularity so it might be well understood by respondents which make the organising to it is relatively simple and its techniques easy to learn. In addition, the interview can be recorded for ease analysis. However, the transcription of records is time-consuming, and there are also several issues in interviewing such as access to high-status individuals is sometimes hard. The researcher may also bias the findings intentionally or unconsciously if she/he has a strong stand as well as opinion about the research topic. To address these issues, each interview was recorded, and transcripts was member-checked with respondents to check meaning. 
The interviews were audio-recorded, and the recordings were transcribed. The supervisors read the first three transcripts to check the quality of questions been asked and the richness of information obtained. The Arabic transcripts (6 out of 9) were translated to English by the researcher, who is a native Arabic speaker, then sent to the participants for confirmation and feedback. The translated transcripts were coded manually in addition to using NVivo to help in organising data.  
4.2.9.1. Sampling of qualitative participants
For the qualitative (interviews) phase of the study, the researcher aimed to recruit participants via purposeful (purposive) sampling. This is in contrast to random sampling, which means that participants who have experienced the central phenomenon will be selected to obtain richer detail about their perceptions and experiences regarding pharmacy services provided to diabetes patients in their practices. The goal of the qualitative sampling approach is to attain a broad range of perspectives, rather than representativeness (Creswell, 2015). Therefore, the study is not concerned about following the random sampling approach. The sampling strategy for this phase was to have maximum variation sampling, which means the respondents who have different perspectives on the research topic’s key concept will be chosen, and those individuals will be revealed after the quantitative data is analysed (Clark & Creswell, 2017). In other words, the results from the quantitative strand will influence the sampling in the following qualitative strand. The sampling design was nested samples (individuals in the qualitative strand are a subset of the individuals in the quantitative), and participants were recruited by sending invitations.
The purposive sampling technique was done by using the survey link at the end to direct the respondents to a separate web page where they can provide contact details to participate in the interviews and also they were asked to provide some demographic information such as age, occupation and experience years to ensure a purposive sample will be selected. Senior and junior practitioners of doctors, pharmacists and nurses were the targeted population to be recruited for this phase. Such a strategy will help to ensure the heterogeneity/diversity of the selected sample. The sample of this phase were identified after the completion of the first phase of the quantitative survey. Unfortunately, the response rate for participating in the interview was low (did not reach the targeted number), it was nine only and among these nine only five responded to the researcher's e-mail inviting them to schedule an interview. Therefore, the gatekeepers were contacted again to send an invitation for the targeted population (who is the same as in the first phase). Additionally, a snowball sampling technique was also be used to recruit participants for the interview; the existing participants were asked to send the researcher details to the potential participants. The snow sampling technique was used to increase the number of participants in this phase. The result of this technique was that four participants contacted the researcher to participate in this stage of research.  
4.2.9.2. Sample size
There is no fixed rule of the sample size in qualitative studies. It is also impossible to determine the sample size in advance as it is determined by theoretical saturation, which means collecting enough information to develop meaningful explanation for selected quantitative results is an important consideration (Baker and Edwards, 2012; Creswell and Clark, 2017).
Creswell and Clark (2017) recommended the size of the two samples in the explanatory sequential design, saying: “the qualitative data collection comes from a much smaller sample than the initial quantitative data collection”. This is because the design is not compared or the data merged as the convergent design does this, so having an unequal sample size is not a problem in sequential designs. Creswell and Clark, 2017, mentioned that the number of participants may range from “one or two in a narrative study, to four or ten in case study, and to twenty to thirty in a grounded theory study”. 
[bookmark: OLE_LINK1]The aim was to start with a target sample size of 20 HCPs (five G.P., five family physicians, five pharmacists, and five non-communicable diseases clinic nurses).  However, the final sample size was 9 and this was informed by theoretical saturation, the point at which analysis revealed no new emergent codes and themes. In the other words, this sample size was determined during this phase of the study because a sufficient database has been collected to develop an in-depth understanding of the research questions, which is a target to reach theoretical saturation. The Saturation of data was observed in two groups (nurses and pharmacists), while doctors only 2 were participate with different in their year of experience and work experience. Therefore, theoretical saturation in this research is based on the entire sample (including three professional groups: doctors, pharmacists, and nurses) rather than samples of each group.

4.2.9.3. Interview process
The interview protocol was created, including major open-ended questions that were asked during the interview (See Appendix J). The data that relates to the day, time, and place of the interview was also included. The aim of designing this protocol is to help the researcher to be organised. Interviews were between 30-45 minute duration. An audio recording was used to record the qualitative interviews in order to be transcribed later. To enhance levels of security, the participants were asked not to name people or sites so that the data file will already be anonymous to some degree. 
Administering the procedure
The interview started by explaining both the purpose of the research and its aims, and complete the consent forms, to build up trust. The interview was planning to be face-to-face in the working location of the participants, however, with the Covid-19 this procedure was difficult to administer. Therefore, video calls via Google meet were applied to be an alternative method to conduct face to face interview remotely. 
Interview questions
Interviews were conducted with a protocol that includes open-ended questions and probes that will be asked if needed. Open-ended questions was designed in English and Arabic, and the interviewees were asked which language they prefer for the interview. In cases of using Arabic, the translation to the English was done immediately after finishing the collecting data and sent it to the participant for confirmation on the translation.    
Interview questions started with very broad open questions. This aims to provide a comfortable, non-threatening way into the interview, as well as to get their own perspective and gain a sense of their role in providing healthcare to patients with diabetes. 
Interviewees were asked a series of questions that relate to their responses to the questionnaire. They were also be prompted to comment on their experiences with pharmacists in their primary care practice, both positive and negative, and their points of view regarding the potential benefits of adding pharmacists to the diabetes care team. 
Information that needs to be explained and further explored from the quantitative results was covered. For example, questions about the interviewees’ opinions on the involvement of pharmacists in team-based diabetes care, their views about the quality of communication by pharmacists, and their perceptions of the medication management service conducted by pharmacists.

4.2.10. [bookmark: _Toc122626398][bookmark: _Toc153894179]Data analysis techniques 
This research used a mixed-method approach, to analyse quantitative and qualitative data study that involved three phases. The first phase (quantitative phase) included descriptive and analytical analysis of the participants’ responses which were collected via questionnaire. The next phase involved analysis of qualitative interviews using Braun and Clark’s (2006) 6-stage thematic analysis. The third phase is an integration of data via the connection between the quantitative and qualitative phases. Following this approach helped the researcher to understand the research phenomenon and achieve more meaningful explanations and give the best answers to the research questions. 
A discussion of mixed methods data analysis and potential challenges is presented below. 

4.2.11. [bookmark: _Toc153894180]Quantitative data analysis

4.2.11.1.   Survey responses
The completeness of the survey responses was assessed to determine whether or not the survey could be used for data analysis. Despite, there are various methods of replacing missing data can be used (e.g. means, modes, or predicting the missing value by using a regression model) (Aparasu, 2011), the decision was made to include only surveys that are completed and submitted to ensure that participants willing to use their responses in data analysis process. The decision for not using incomplete response because this may be questionable in terms of ethics and integrity of conducting research.
The questions were divided into three types or “levels of measurement”. First; categorical/nominal type of questions such as gender; male/female. Second; ordinal questions such as response to the age category. Finally, continuous questions such as; number of diabetes patients seen by a HCP per day, and how long do a HCP spend review of these patients. The categorical questions and ordinal questions were analysed by determining the frequency of each response by using percentage, for example, the occurrence of doctors, pharmacists, and nurses were account and their responses for a specific question, and represent them using suitable tables or bar charts. The continuous data were analysed by using measures of central tendency, which is an average of the responses by using mean, median, and mode. 
Questionnaires were coded so that they can be entered into the database. It is advisable to consult a biostatistician when establishing this coding because coding decisions are directly related to data analysis (Aparasu, 2011). The data were transferred from questionnaire to a statistical package such as the Statistical Program for the Social Science (SPSS). The first step was to prepare the data for analysis. This was done by scoring the data by assigning a numerical value for each response in the SPSS such as 1 for male and 2 for female, cleaning data entry for the SPSS, creating special variables that will be needed, and establishing a codebook (the name and definition of each variable) once the data entered, the strategy for analysis was prepared. 

4.2.11.2. [bookmark: _Ref125824787]Statistical analysis of quantitative phase 
Statistical analysis was performed by using SPSS, version 26. The survey data was analysed by using descriptive and inferential analysis. Descriptive statistics including frequencies, means/medians, and ranges were calculated for all the survey variables. Descriptive statistics was used to describe and summarise the independent demographic variables such as age, gender, and dependent attitudinal or experiential variables relating to the role of pharmacists in diabetes management. Therefore, univariate statistical (which look to one variable at time) was used firstly to describe the participants and their responses to specific questions. For instance, Participants’ demographics were presented as frequencies and percentages, and medians and interquartile ranges for Likert scale rating. Bivariate analysis was then used to look for association between two variables which can come from different types of questions, nominal, ordinal, and continuous. 
Crosstabulation analysis was performed on these variables and inferential tests were conducted; a P value of < 0.05 is considered to indicate statistically significant differences when the groups are compared looking for significant associations between two variables, such as independent demographic variables and dependent attitudinal or experiential variables. For instance, the chi-squared test and Fisher Exact test were used to compare between two ordinal variables such as in Likert scale and professionals’ category (Rowley, 2014). P<0.05 is considered statistically significant. Statistical correlation analysis was also used to examine the relationship between variables. For instance, the Spearman’s rank correlation was used to measure the association between ordinal variables (Rowley, 2014) such as participants' years of experience and their levels of agreement on the potential benefits of adding pharmacists to the diabetes care team in the PHCs in SA.
A descriptive analysis was conducted of all major variables in the study, and assessing the reliability and validity of the measures.

4.2.11.3. [bookmark: _Ref122806679]Validity and reliability
The concepts of validity and reliability are usually used to assess the quality of research. These two concepts are important to evaluate how good research is in terms of how the research design is appropriate and adequate to achieve the research goals (Heale and Twycross, 2015). The reliability of a study is “relates to the consistency of a measure”  and the validity of a study is the extent to which the finding are accurate in a quantitative study  (Heale and Twycross, 2015). Since reliability relates to the consistency of the study and it is affected by random error; without it the study will not have validity. 
As the quantitative stage of the study was conducted by questionnaire, reliability measured the consistency of the questionnaire, and the validity measured the degree to which the results from the questionnaire agrees with the real world. A good questionnaire should be able to prove qualities of reliability and validity for it in order to produce correct information relating to a particular topic (Rowley, 2014). The reliability and validity are directly affected by the design of questionnaire. Therefore, using an established questionnaire would help achieve to the necessary reliability and validity. However, the researcher constructs the questionnaire for the reasons mentioned in  ‎4.2.5. 
The reliability and validity are directly affected by the design of questionnaire. The questionnaire was informed by existing similar surveys and the literature review of pharmacist involvement in diabetes care. In addition, a considerable amount of time and effort were spent on constructing this questionnaire, which may help validate it because designing the survey correctly is a critical step to ensure that the data collected from it will be reliable and valid so it can answer the research questions. The necessary reliability and validity were also achieved by conducting a pilot test on small sample size from the same targeted population to assess the validity of the questionnaire before administrating on a larger sample size. 
After having obtained the quantitative results, a decision was made about which results need to be further explored through the qualitative data collection. For instance, any results which are unclear, unexpected, surprising, or statistically significant/nonsignificant were examined in more detail (Creswell and Clark, 2017) through operationalisation into interview questions for use with subsequent qualitative phase participants.

4.2.12. [bookmark: _Toc153894181]Qualitative data analysis

4.2.12.1. Thematic analysis 
Braun and Clarke, (2006) 6 phase thematic analysis process was used to analyse interview data. Transcription of verbal data to written form (a Word file) is necessary in order to prepare data for thematic analysis. Therefore, the interviews were audio-recorded, and the recordings were transcribed. The supervisors read the first three transcripts to check the quality of questions been asked and the richness of information obtained. The Arabic transcripts (6 out of 9) were translated to English by the researcher, who is a native Arabic speaker, then sent to the participants for confirmation and feedback. The translated transcripts were coded manually in addition to using NVivo to help in organising data. Thematic analysis is used to analyse data as it is a common approach to analysing qualitative interview data due to its flexibility and suitability for such kinds of data. Pharmacy practice and pharmacist's roles in diabetes management were embedded within each theme and sub-theme. 
A suggestion was proposed by a researcher regarding transcription of the interviews; audio recording data to be given to an individual professional transcriber who is on the university-approved list. The data protection guidelines of the university will be applied before transporting of audio files to the transcriber’s computer. Encrypted audio files will be transported to the transcriber’s computer via an encrypted memory stick which would be borrowed from the university.  In addition, audio recording data that need to translate from Arabic to English to be given to approved translation office, then the transcription process will be done for these records. However, the decision was made to transcript interviews by the researcher in order to engage more with the data and also for financial reasons as this research is not funded.
Braun and Clarke (2006) provided guidance to thematic analysis through outlining the six phases of analysis. The stages of this process are now set out in detail in Table 10.


[bookmark: _Ref122194368][bookmark: _Toc41920376][bookmark: _Toc153894564]Table 10: Phases of Braun and Clarke (2006) thematic analysis process
	Phase 1: familiarising yourself with your data


	Since the data was collected by myself, this provided me with the advantage of having some knowledge about the data as well as some initial thoughts, before coming to the analysis phase. Because the notes that were taken during the interview or immediately after the interview also gave me an opportunity to immerse myself in the data. Regardless, it is vital that the researcher examines the data carefully to the extent that make sure she/he is familiar with the depth and breadth of the content. This can be done by reading all the data to obtain a general understanding of the database; repeated reading of the data several times, the reading should be in an active, analytic and critical way; searching for meanings and patterns (Braun and Clarke, 2006). During this phase, short memos about the researcher’s initial thoughts were written in the margins of the transcripts.

	Phase 2: generating initial codes 

	Coding is considered is the first systematic part of the data analysis process, the code being a label that captured what is interesting about data (Braun and Clarke, 2006). Therefore, initial codes were developed that divided the text into small units, such as short phrases or sentences, which represented the key attributes of information that helped to organise the data. The code can be semantic content or latent, the semantic code captures the obvious meaning of the data while the latent one captures the idea or assumption that underlying the surface meanings. The framework for the coding structure was used in this phase to provide the preliminary organisation of the data. This was somewhat deductive in nature because it comes with the organisation of the code structure, so the initial codes were drawn from what is known about the role of the pharmacist in diabetes management, based on the existence of evidence that can be drawn from the researcher’s own expertise (Creswell & Clark, 2017). However, the inductive approach was also be used to add new concepts, ideas, codes or themes that might be emerged from data of interviewing. The strategy of combination deductive and inductive approaches can be used in the semi-structured interview method and it is known as an abductive approach. 
NVivo is a qualitative data analysis software program was used to help in implementing the core feature of the qualitative data analysis: coding or themes. The codes were then merged to develop a theme.

	Phase 3: Generating themes

	All data that have been initially coded in the previous phase were organised into the potential themes. This was done through reviewing the coded data and clustering together smaller codes (collating all the relevant coded data extracts within the identified themes) to help in identifying a potential theme and promoting an important code to a theme.
Visual representations were used as recommended by Braun and Clarke (2006), to help in sorting different codes into themes. Tables/mind-maps were used as mapping technique that visually map out the pattern of developing the codes to them.  
Considering the initial codes and the relationship between codes, between themes, and between different levels of themes (overarching theme, theme, and sub-theme) took place in this phase. A range of themes, therefore, appeared in this phase; ordinary themes that what we expected, unexpected themes that is surprising, hard to classify theme that contain idea/ideas do not fit with the identified themes or it might overlap with the other themes. Therefore, a sense of the significance of individual themes appeared at this point that be used in the final conclusion or help in the augmentation about the data and research questions. 
	

	Phase 4: reviewing themes

	During this phase, themes were reviewed to check if they are central organising concepts or are in fact not really themes with a deficit of data to support them. If the data within themes is too diverse, they might need to be broken down into separate of sub-themes. This phase involved reviewing potential theme by looking back to the extracted data as well as the whole data set, to check the coherent pattern of data in each theme  as well as to see if there is any data has been missed in earlier coding stages that need to be represented.   The criteria that should be considered in themes are internal homogeneity and external heterogeneity. This means “the data within themes should interact with each other and cohere together meaningfully, while there should be clear and identifiable distinctions between themes” (Braun & Clarke, 2006; 20)  though looking for  the evidence of relationships between the overarching themes  At the end of this phase, the different themes were shaped sensibly, and the overall story that data tells became fairly clear. 


	Phase 5: defining and naming themes 

	At this phase, themes were named, labelled, or titled and given them definitions and descriptions. Names of themes should be concise, punchy, and immediately give the reader a sense of what the theme is about. Themes were defined and describe in a couple of sentences. This is via the identification of;
“what each theme is about as well as the themes overall, and determining what aspect of the data each theme captures”.(Braun and Clarke, 2006; 22)
At this point, the themes were ready for final analysis. It is important that the content of the data extracts are not just paraphrased to be presented, but it should demonstrate what is interesting about them and why in relation to the research questions.     


	Phase 6: producing the report

	The final analysis and write-up of the report is a vital process that illustrates how the data extracts tell an important and relevant information about the research topic. Relevant visualisations from the previous phases was illustrated in this final phase, in order to provide the total picture of the research topic. Constructing a narrative from themes, sub-themes and codes, this would be a description of themes that supported with quotes from the interviews, and finally a critical discussion of the inter-relationships between these ideas. 
The report should be a logical, coherent, exhaustive, concise,  interesting, and non-repetitive story that the data tell (Braun and Clarke, 2006). A summary of the major findings was demonstrated during this process, identifiying how they answer the research questions. Data analysis  went beyond description of the data, and making an argument in relation to the research question. Thus, after presenting the findings, they were compared with those of the research studies included in the literature review and bring together the researchers’ personal experiences and their own assessments of the findings. This was done in the discusion chapter.  
The analysis must be grounded in the original data set to show the level of truthiness in the way of the data has been analysed (Braun & Clarke, 2006). The findings were presented by providing evidence of themes to convince the reader that these themes were derived from the collection of data. This is achieved by citing direct quotation or specific quotes that capture the essence of the demonstrated point, without unnecessary complexity, and providing multiple perspectives from the individuals who took part in the study to demonstrate divergent views.




4.2.12.2. Ensuring quality and trustworthiness
The quality of research means checking whether the information obtained through data collection is accurate and examining the extent to which the information is transferable, credible, confirmable, and dependable (Creswell & Clark, 2017). Validity and reliability are considered to be issues that affect interviewing because the respondents might not be telling the truth, and the researchers could affect the participants' responses. However, qualitative research focuses more on validity than reliability (Creswell & Clark, 2017), as the standards in conducting this method are based mainly on the researchers and participants. There are several strategies available that should be followed to determine its validity as well as to enhance the quality of the qualitative research. Five key concepts strategies by Lincoln and Guba (1985) to achieve the trustworthiness was used to assess the quality of qualitative research: credibility, transferability, dependability, confirmability and authenticity (Riggs, 2015), see (Table 11).
In the end, trustworthiness is an important concept to evaluate the qualitative study. Trustworthiness involves credibility, transferability, dependability, confirmability and authenticity. The research to become well and in good quality, the researcher has to do more than be trustworthy. He/she has to be more technically competent, capture people imagination and attention, excite people and engage them to change their thinking or may help them to provide something more efficient or improve the outcome of service. 






[bookmark: _Ref41875790][bookmark: _Toc41920377][bookmark: _Toc153894565]Table 11: Guba and Lincoln's concepts for investigating quality in qualitative research
	Concept
	Definition and approaches for investigation 

	Credibility


	Lincoln and Guba (1985) argue that confirming credibility is one of the most important elements in establishing trustworthiness (Shenton, 2004). Credibility is analogue to internal validity in quantitative research. There are several strategies can be used to accomplish the credibility concept of research.  However, not all of them can be applied for every qualitative research, particularly if the research conducted by one person with limited time as in case of a PhD, therefore, some of these strategies can be used here. For example, member-checking, where the investigator summarises the findings back to the participants and asks them whether they are accurate and reflect their views to increase the trustworthiness of the findings. In this research, member-checks is usually done immediately after finishing the interview by repeating what the interviewee said immediately because it could be difficult to contact back with interviewees after finishing the interview. Taking into consideration this procedure could potentially make the interview boring for the interviewee.  Therefore, the researcher sent the transcription to the interviewees and asked them whether they are accurate and reflect their views. Negative (divergent) case analysis is another credibility strategy, which means providing multiple perspectives from the individuals who took part in the study to demonstrate divergent views (Shenton, 2004). This strategy is carefully and partially applied.  
Prolonged engagement with participants and the community of research is another credibility standard that was also applied to some extent because I am a part of the community (organisation) that was investigated. However, the understanding of other experiences in this organisation may need extensive time to achieve, therefore this standard was only be accomplished to a certain extent.    
The final strategy of credibility is “progressive subjectivity” or “reflective commentary” as called by Shenton (2004) where spending time in the field as the process of conducting qualitative research is neither easy nor fast, particularly the data analysis process which is time-intensive. Braun and Clarke’s (2006) six phase thematic analysis may help achieve this standard. Creswell and Clark (2017) suggest that the effectiveness of the study may be accomplished with a MDT. The team in this study were the researcher and the supervisors.
Another credibility strategy that might be challenging to applied in this research is triangulation. This means the data is drawn from several sources or individuals  (Shenton, 2004, Hanson et al., 2005)., and conducting an external review of the data and procedures, such as a peer review, which is considered another trustworthiness strategy that ensures rigour. 


	Transferability


	Transferability means findings and conclusions of a study are applicable to other contexts (situations and populations) (Jones, 2012). It is equivalent to external validity/generalisability in quantitative research (Shenton, 2004). Since the findings of qualitative research usually come from a small number of participants, the concern often lies in transferring that findings of a specific project to be applied to other context. The applicability of findings of this study could be especially the case at the national level because the majority of health sectors belong the Saudi MoH. However, the aim of this research is to provide some extent of findings that can be meaningful, benefits, and useful to other people in other situation, and they are not necessary to be applied as they are.  
Lincoln and Guba (1985) maintained that it is the responsibility of the researcher to ensure that sufficient contextual information about the fieldwork sites, so presenting the study with thick description will enable the reader to make such a transfer (Shenton, 2004). Therefore, sufficient thick description of this research was provided to enable the reader to understand the research phenomenon, thereby helping them to compare their situations with the phenomenon described in the research report as well as to assess the extent to which findings may be true for them. 

	Dependability

	The concept of dependability concerns the question of whether the findings produced would be similar if the research was repeated, in the same context, with the same methods, and with the same participants (Riggs, 2015). Dependability is preferred to reliability in quantitative research (Shenton, 2004). Lincoln and Guba suggest triangulation and auditing can be used to investigate dependability (Riggs, 2015). An “audit trail” can be done during the reflexive journey of conducting the study and every time taking a decision should be write down in the report, by reporting the processes within the study in detail will allow another researcher to follow the trail and repeat the work. It is not necessarily to gain the same outcomes but to let them know where the findings came from.  This process allows the observer to trace the course of the research step-by-step via the decisions made and procedures described. 


	Confirmability

	Confirmability concerns about findings are a product of participants’ responses rather than the researcher’s “biases, motivations, preferences, or perspectives” (Lincoln & Guba, 1985: 290; Riggs, 2015). Confirmability is analogue to objectivity in quantitative research (Shenton, 2004). An audit trail can be used to evaluate the confirmability of findings, because it allows any researcher to trace the process of the research step-by-step via the decisions made and procedures described. Therefore, a transparent report is provided to make confirmability easier to evaluate.


	Authenticity

	The fifth and final part of Lincoln and Guba of trustworthiness framework is authenticity (1985). This concept does not have match/analogue in quantitative research. Authenticity is the extent to which the researcher represents a fair and faithful range of differing viewpoints on the topic and convey the feeling and tones of participants live as they are. Authenticity concerns whether research is worthwhile, and if its findings have potential transformative impacts on the individuals as well as the community being researched.  
Authenticity is achieved in this research by member checking as explained before, and also through the presenting the findings via providing evidence of themes to convince the reader that these themes were derived from the collection of data. This was done by citing specific quotes and providing multiple perspectives from the individuals who took part in the study to demonstrate divergent views.




4.2.13. [bookmark: _Toc122626399][bookmark: _Ref122709922][bookmark: _Toc153894182]Triangulation protocol
[bookmark: _Toc122626400]Triangulation in mixed methods research generally describes the process of studying a problem/phenomenon using different ways to gain richer detail, insight,  and a complete overview of the research topic (O’Cathain et al., 2010b). Triangulation sometimes refers to a combination of quantitative and qualitative results where data collection and analysis were performed for each method separately (O’Cathain et al., 2010b).
Combining the two approaches (qualitative and quantitative) by using a mixed-methods approach will enable the researcher to use qualitative data to confirm and add meaning to the quantitative data and quantitative data to confirm and test the findings of the qualitative data through the use of triangulation (Brierley, 2017). 
Mixed-methods integration can be incorporated at different levels of the research process, such as defining research questions, data collection, sampling, analysis, interpretation, and reporting (Creamer, 2018). Table 12  shows the integration strategy of this research. Note that the data were collected and analysed separately for the quantitative and qualitative phases.


[bookmark: _Ref122815202][bookmark: _Toc153894566]Table 12: Mixed-methods integration at different levels of the study; Link between the research questions, methods, target sample, analysis, interpretation, and reporting
	Research question
	Methods/
Data collection
	Target population (Qualitative and quantitative samples are the same and overlap)
	Data analysis
	Interpretation
	Reporting

	What is the perceived role of primary care pharmacists in Saudi Arabia in diabetes care?
	Quantitative Survey
	HCPs (Pharmacists, doctors, nurses)
	Analysing the initial quantitative data and reporting the results that need further explanation or exploration, such as those that may be contrary to expectations, unusual, or surprising, to be addressed in the qualitative phase of the research.
 
 
 
 
 
	An explanation is offered for inconsistencies between the results from the analysis of qualitative and quantitative data.
 
 
 
 
 
	Findings about the perceptions of HCPs of the role of pharmacist involvement in diabetes primary care management in Saudi Arabia and associated facilitators and barriers to adding the pharmacist into the diabetes care team were summarised and discussed as well as compared to and referenced with the literature. 
 
 
 
 
 

	‘how’ and ‘why’ of healthcare provider perceived role of primary care pharmacists in Saudi Arabia in diabetes care. 
	Qualitative Interviews
	HCPs (Pharmacists, doctors, nurses)
	
	
	

	What are the perceived barriers and facilitators to primary care pharmacists in Saudi Arabia being involved in diabetes care?
	Quantitative Survey
	HCPs (Pharmacists, doctors, nurses)
	
	
	

	‘how’ and ‘why’ of healthcare provider perceived barriers and facilitators to primary care pharmacists in Saudi Arabia being involved in diabetes care 
	Qualitative Interviews
	HCPs (Pharmacists, doctors, nurses)
	
	
	

	What current activities, roles and involvement, are pharmacists in Saudi Arabia providing for diabetes care?
	Quantitative Survey
	Pharmacists 
	
	
	

	How current activities, roles and involvement are pharmacists in Saudi Arabia providing for diabetes care?
	Qualitative Interviews
	Pharmacists
	
	
	



4.2.13.1. [bookmark: _Ref122710724]Explanatory sequential design data analysis and interpretation  
The connection between the quantitative and qualitative phases was employed via integration of data. The procedure for conducting integrative data analysis occurred in the following steps: analysing the initial quantitative data, reporting the results that need further explanation or exploration, such as those that may be contrary to expectations, unusual, or surprising, and determining the purposeful sample, where the selected participants can provide the best explanation of those specific results. A substantial connection between those two phases was appeared through the participants that were chosen for the qualitative phase, based on information that arose from the quantitative data analysis. This connection is, therefore, called a sequential integration approach (Creswell & Clark, 2017). 
The qualitative data collection procedures that were designed to answer the qualitative research questions were face-to-face interviews remotely due to COVID-19 pandemic. This was followed by the collection and analysis of the qualitative data. After that, the sequential integration is represented through a joint display, such as tables in chapter seven, to illustrate how the qualitative findings enhance the quantitative results. Finally, the value was interpreted by adding a qualitative explanation to answer the research questions. This mechanism was helped the researchers to understand the research phenomenon and achieve more meaningful explanations.
The effect of the integration of these two methods could provide a more complete picture of a research topic (Brierley, 2017). However, the integration of qualitative and quantitative research could be challenging; because several barriers could impede this integration, such as the skills and preferences of researchers, different audiences, and publication issues (Bryman, 2007). Mixed method researchers reported that when writing up of mixed-method findings, the biggest difficulty lies in merging analysis of qualitative and quantitative data to provide the integration of results and analysis (Bryman, 2007).

4.2.14. [bookmark: _Toc153894183]Adherence to reporting guidelines of mixed methods research
This research followed the Guidelines for Good Reporting of a Mixed Methods Study Checklist (GRAMMS) (Cathain, Murphy and Nicholl, 2008), which recommend that six aspects be included in the reporting of a mixed methods study as shown in Table 13.
[bookmark: _Ref122815295][bookmark: _Toc153894567]Table 13: Good Reporting of a Mixed Methods Study (GRAMMS)
“(1) Describe the justification for using a mixed methods approach to the research question
(2) Describe the design in terms of the purpose, priority and sequence of methods
(3) Describe each method in terms of sampling, data collection and analysis
(4) Describe where integration has occurred, how it has occurred and who has participated in it
(5) Describe any limitation of one method associated with the present of the other method
(6) Describe any insights gained from mixing or integrating methods”
Ref:(Cathain, Murphy and Nicholl, 2008, p. 97)

4.3. [bookmark: _Toc122626401][bookmark: _Toc153894184]Ethical and regulatory considerations
Before concluding this chapter, it is important to consider a final and important aspect relating to the research regulatory and ethics. 
4.3.1. [bookmark: _Toc27405013][bookmark: _Toc51257210][bookmark: _Toc122626402][bookmark: _Toc153894185]Data management
Data of this research were managed in compliance with the University of Sheffield’s Research Data Management Policy, which is a component of the University's Policy on Good R&I Practices (the 'GRIP' Policy). Adherence to the university protocol to protect recordings data is confirmed. Principles of anonymity, confidentiality, and data protection were applied to the collection, handling, storage, and destruction time of qualitative data.
4.3.1.1. [bookmark: _Toc51257212]Data Storage
[bookmark: _Hlk47554280]All data were collected and stored in accordance with the Data Protection Act and General Data Protection Regulation (GDPR) as well as the University of Sheffield’s Code of Practice for Research. All electronic data including anonymous audio files, electronic consent forms and interviews transcripts is securely stored in an access-restricted folder on the University’s shared networked filestore folder. All research documents, including anonymous audio files, are stored on the researcher’s personal space on the University server. Anonymous audio files were labelled with an appropriate code to link them to the original participant and consent form. The data is automatically backed-up onto the university network to prevent data loss. Due to COVID-19, the anonymised data is also stored on a password protected researcher personal laptop, the password is known only to the researcher, as data was analysed at home.  
4.3.1.2. [bookmark: _Toc27405014][bookmark: _Toc51257211]Access to data
Access to the data retrieved from participants varies depending on the type: consent forms and other contact information are restricted to the researcher only, and all anonymised electronic data including raw digital audio recording is accessible to the researcher and supervisors.
[bookmark: _Hlk47553835]The identifiable data collected was restricted to contact details, mainly email, telephone number, name and signature that are written on consent forms. Participants were asked to give explicit consent to their identifiable data being stored at the University of Sheffield network filestore accessible to the researcher only.
4.3.1.3. [bookmark: _Toc27405017][bookmark: _Toc51257213]Data keeping and archiving 
All essential research documentation, and source documents (e.g. signed informed consent forms (ICFs), interview transcripts, and anonymised datasets, audio files) are securely retained until finishing the research project and having a PhD degree. Audio files will be destroyed following successful completion of the PhD course as per the site file guidelines or when it is no longer needed. A Google calendar note will be added reminding the researchers about the maximum period by which data should be deleted. 
 The data that needs to be preserved for longer-term, will then be archived in line with the University of Sheffield’s Research Data Management Policy, which is a component of the University's Policy on Good R&I Practices (the 'GRIP' Policy). The University of Sheffield records retention schedule states that the minimum retention period for research data and records of research is to the end of research + 10 years (https://www.sheffield.ac.uk/polopoly_fs/1.821413!/file/2019_UoS_retention_schedule_rewrite_v2.3.pdf)

4.3.2. [bookmark: _Toc122626403][bookmark: _Toc153894186]Ethical considerations

4.3.2.1. Disclosure 
[bookmark: _Toc27405021][bookmark: _Toc51257217]Principles of transparency and consent were carefully considered in this research. This research was informed by recognised principles of informed consent, anonymity and confidentiality. All of the participants were treated in accordance with the ethical guidelines outlined by the university research governance procedure. Participants were fully informed about all the aspects of research project through an approved Information Sheet outlining the purpose of the study, the legal basis for the collection and use of their data, who is undertaking and who is sponsoring the study, how participant anonymity and confidentiality will be safeguarded; these processes establish the idea of beneficence and trust. The participants, therefore, were made aware that only essential information needed to complete the study will be collected; if identifying names or places or other information is used, these information are securely stored in the university network filestore, accessible to the researcher only, and destroyed immediately when it is no longer needed. 
4.3.2.2. Consent form
Consent was obtained in different ways depending on the stage of the research. 
For the first phase; quantitative online survey:
Individual implied consent was obtained, this was done through well-recognised process, participants were able to review full study information and by completing the survey and submitting, give implied consent to participate. A link to the detailed Participant Information Sheet (PIS) was included in the first page of the online survey (using Qualtrics). The PIS was developed using the standard University Research Ethics Committee (UREC) information sheet and adapted for this study. links and copies to the PIS for the questionnaire are attached in Appendix L.
For the second phase; qualitative interviews:
Individual informed consent is required in this phase; this used informed consent through the use of consent forms.
Informed consent 
The standard consent form was obtained from the UREC, and it was adapted for this study, see Appendix M. Informed consent was obtained from the participants prior to the interview as both consent form and participant information sheet were emailed to potential participants who are interested in the study. Participants who agree to take part in this research were contacted to select date and time are most convenient for them. 
4.3.2.3. Confidentiality and anonymity 
Measures were taken to maintain participant anonymity, such as not disclosing individual numbers and institutional names. Maintaining anonymity was also guaranteed through no names or contact details being collected in the survey. Separate requests using another Qualtrics survey link were sent for contact information for qualitative interviews. The researcher dealt with anonymised data, and any data that can be linked to the participants’ identity was not extracted from the survey.  In interviews, the participants were asked not to name people or sites so that the data file will already be anonymous to some degree. Transcripts are also fully anonymised by removing any identifiable information such as names of specific individuals. No sensitive or special category data were collected. The identifiable data that are written on consent forms are securely stored in the university network filestore, accessible to the researcher only, and destroyed immediately when it is no longer needed.
4.3.2.4. [bookmark: _Toc27405019][bookmark: _Toc51257215]Discontinuation/Withdrawal of participants from study
Participants have the right to withdraw from the study at any time, without giving a reason before the data is analysed. The participants were made aware in the PIS that they can withdraw their consent and withdraw from the study at any time before submitting the survey for quantitative phase. When the respondent completes the survey, they were offered a final option as to whether to send/submit. It was important to inform the participant that he/she can still quit at this stage. For the qualitative stage, the participants were informed in both the Information Sheet and Consent Form that they can withdraw their consent and withdraw from the study at any time before analysing the data. Participants were also informed that they cannot withdraw their data once it is analysed and anonymised and included within the study dataset, as data cannot be removed from the study beyond this point. 
4.3.2.5. Ethical approval 
[bookmark: _Toc11144558][bookmark: _Toc11317887]The ethical approval for this research was obtained from the School of Health and Related Research (ScHARR) at the University of Sheffield (Reference Number 036512), and also the Saudi MoH the Institutional Review Board (IRB) (KFHH RCA NO: 39A-32-2020), see (Appendix N and Appendix O). In addition, the approval was obtained from all the organisations where the study took place as the gatekeepers who distributed the invitation for the targeted population to participate in this research via the Qualtrics were the Chief of Primary Healthcare at the EHC, the Director of Pharmaceutical Care at EHC, and the Executive Director of Primary Care Nursing Operations at the EHC, in addition, to pharmacy directors, medical directors and nurse directors of all health care sectors within the first cluster of health in the Eastern region in SA.    
4.3.2.6. Reflexivity
A final aspect of ethics relates to reflexivity, and it is considered of particular significance for qualitative research. This study was undertaken by me with the status (and identity) of a doctoral student; however, I am also a practicing pharmacist and have worked in the research setting which is the focus of this research. This dual identity and status is often referred to as being an insider-researcher (Costley et al., 2010) and it comes with advantages but also potential disadvantages which were reflected on throughout the research. The advantages were that knowing the topic and setting I could ask very focused questions in interviews and could potentially establish rapport more easily through having a ready understanding of many of the things mentioned in interviews. I was also able to use my knowledge to inform the recruitment and sampling via gatekeepers and others. However, there may be disadvantages in terms of pre-existing knowledge and relationships potentially influencing what participants choose to say or not say, and even extend to tacit knowledge and making assumptions about shared understanding which may not be captured explicitly in interviews. As noted in chapter 1, a reflexive stance was adopted throughout the research, and I continually reflected on my insider research status and possible implications and discussed this with supervisory team regularly.

4.4. [bookmark: _Toc122626404][bookmark: _Ref127400000][bookmark: _Toc153894187]Methodological limitations 
Mixed methods research has some disadvantages and limitations: it takes much more time and resources to plan and implement this type of research; it is time-consuming, particularly this research conducted by one person with limited time as in case of a PhD, therefore, some strategies was applied to accomplish the validity and credibility concepts of research as mentioned in (‎4.2.11.3 and Table 11).
 Research design, as is the case in this research (an explanatory sequential mixed method design), was complex and challenging because planning and implementing the second method of data collection depended on the results of the first method (quantitative method). In addition, resolving inconsistencies arising from the interpretation of results is often subjective, uncertain, and time-consuming. The integration of qualitative and quantitative research was also challenging; because several barriers could impede this integration, such as the skills and preferences of researchers, different audiences, and publication issues (Bryman, 2007). Mixed method researchers reported that when writing up of mixed-method findings, the biggest difficulty lies in merging analysis of qualitative and quantitative data to provide the integration of results and analysis (Bryman, 2007).
A considerable amount of time and effort were spent on constructing this survey, which may help validate it because designing the survey correctly is a critical step to ensure that the data collected from it will be reliable and valid so it can answer the research questions. However, the length of the questionnaire could contribute to the response rate. Several ways were taken to encourage the participants to complete their responses, one of them was by sending a follow up message mentioned that ‘Your progress on this survey is saved which means that you can complete it in stages at different times’. 
Limit the distribution tool to the Webmail of the Saudi MoH was found another factor that limit the response rate as the healthcare workers are not often check their work email. To mitigate this challenge the distribution tools were expanded to include the social media platforms such as WhatsApp and Twitter. 
Regarding the qualitative method, some common criticisms of qualitative research include that it lacks generalisability and reproducibility, and there is researcher bias in most of the process, from the design of the study to the interpretation of the findings (Creswell & Clark, 2017). Therefore, to overcome these limitations of the qualitative method, the trustworthiness standards (credibility, transferability, dependability, confirmability and authenticity) were applied to assess the quality of qualitative research (Shenton, 2004)
Since the findings of the qualitative research come from a small number of participants (9), the concern often lies in representing sample and transferring the findings of research to be applied to other contexts. The applicability of findings of this study could be especially the case at the national level because the majority of health sectors belong to the Saudi MoH. However, the aim of this research is to provide some extent of findings that can be meaningful, beneficial, and useful to other people in other situations, and they are not necessarily to be applied as they are.

4.5. [bookmark: _Toc122626405][bookmark: _Toc153894188]Conclusion 
This chapter set out the objectives of the planned research methods that had been argued will allow the research questions to be answered (‎4.1.1). A mixed-methods sequential design using quantitative surveys followed by more explanatory qualitative semi-structured online interviews was used. The sample comprises doctors, nurses, and pharmacists working in the PHCs belonging to the first health cluster in the Eastern province of SA. The survey data was analysed by using descriptive and inferential analysis, and this was done through SPSS. The interview (qualitative) data was analysed by using Braun and Clarke’s (2006) 6 phase thematic analysis process.  Five key concepts strategies by Lincoln and Guba (1985) to achieve the trustworthiness was used to assess the quality of qualitative research: credibility, transferability, dependability, confirmability and authenticity. This chapter also shows how the findings of both phases (quantitative and qualitative) were connected. This was done via the integration approach at different levels of the research process: defining research questions, data collection, sampling, analysis, interpretation, and reporting as shown in Table 12.  The final and a crucial aspect of the study is research ethics; this chapter demonstrates how the adherence to the University’s Ethics policy was achieved. For instance, principles of anonymity, confidentiality, and data protection were applied to the collection, handling, storage, and destruction of qualitative data.


5. [bookmark: _Toc122626406][bookmark: _Toc153894189]Chapter Five: Quantitative Results 

5.1. [bookmark: _Toc122626416][bookmark: _Toc153894190]Survey results 
This section presents the results from the survey, the first stage of the study data collection. It begins by outlining the response rate and the demographic characteristics of the participants. Next, it presents descriptive results of the pharmaceutical care services provided to patients with diabetes in PHC in SA, views of HCPs on the pharmacist’s role in diabetes primary care management, and opinions of HCPs about the potential impact of pharmacist involvement in diabetes care in PHCs in SA. Finally, it presents the factors (barriers and facilitators) that influence primary care pharmacists in providing clinical services to patients with diabetes. 
Key emerging findings suggest that there is general positivity towards pharmacists being more involved in diabetes management, but this varied somewhat by professional group with pharmacists being most positive. Variation was also evident in terms of time and task, and doctors in particular were more likely to disagree about some roles and across all professions, some roles were considered more appropriate in the future and not currently. Independent prescribing by pharmacists was the most role negatively viewed by doctors.

5.1.1. [bookmark: _Toc122626417][bookmark: _Toc153894191] Response rate 
According to statistics from the Saudi MoH, in 2018, the eastern region of SA had 143 PHCs, employing/staffed by 294 G.P. and 390 family medicine practitioners (in total 684 doctors); 72 pharmacists; and 2,083 nurses (Saudi Ministry of Health, 2018). 
Of the study population, 322 subjects participated in the survey, however this included a significant number of partial responses and those that were completed but not finally submitted. These were checked and analysed further, and a decision was made to exclude 216 (66%) of these, which left 106 respondents who had appropriately completed and submitted by the end of the data collection period (30 June 2021). This represented a relatively large number of incomplete responses and as noted already in the methods (see section 4.2.8.3) and to be considered further in the discussion, this was considered to be linked to several issues relating to: firstly, research ethics and the requirement for implied consent, so only formally submitted responses could be considered as data despite reminders being sent for prospective participants to complete and submit; secondly, the timing of the survey in the COVID pandemic, when it was recognized that health care professionals may have had significantly increased demands on their time and hence completing a survey would be less easy for them.
5.1.2. [bookmark: _Toc122626418][bookmark: _Toc153894192]Participants' demographic information
A summary of age, gender, nationality, education level, job category, years of experience, worksite, and type of centre is reported in Table 14. Several things stand out in the table. The majority (92%) of the respondents were Saudi, and 69% were female. About half of the respondents (45%) held a bachelor's degree. In the job category, resident physicians made up the largest number of respondents at 21%. Sixty-five percent (65%) of the respondents had more than ten years’ experience as primary HCPs. More than 45% of the respondents were aged between 30 and 39. The highest number of participants were from the Qatif sector, and about half of the respondents worked in non-specialist centres. 
When the pharmacists and nurses of those surveyed were asked whether they had any training in diabetes management, 63% of pharmacists and 63% of nurses reported they had. Interestingly, the survey results show that the percentage of pharmacists trained in diabetes management is nearly the same as that for nurses, and this training came mainly through continuing professional development. 
In the final question of the participants' demographic section, respondents were asked about the number of diabetes patients reviewed per day. Respondents reported reviewing an average of 10 diabetic patients per day and spending fifteen minutes with each.  Doctors, pharmacists, and nurses reported they usually spend an average of 19 minutes, 15 minutes, and 23 minutes, respectively. See Table 15.
[bookmark: _Ref105356145][bookmark: _Toc153894568]Table 14: Demographic profile of respondents
	Variable
	 % (N)
	Variable
	 % (N)

	Age
	Years of Experience

	20-29
	13 (14)
	0-5
	17 (18)

	30-39
	45 (48)
	>5-10
	18 (19)

	40-55
	39 (41)
	>10
	65 (69)

	56-74
	3 (3)
	
	

	Gender
	Work Site

	Male
	31 (33)
	Dammam
	23 (24)

	Female
	69 (73)
	Khobar
	16 (17)

	Nationality
	Qatif
	39 (41)

	Saudi
	92 (98)
	Ras Tanura
	1 (1)

	Non-Saudi
	8 (8)
	Buqayaq
	1 (1)

	Professions
	Safwa
	5 (5)

	Doctor
	46 (49)
	Jubail
	3 (3)

	Pharmacist
	28 (30)
	Anayriyah
	4 (4)

	Nurse
	26 (27)
	Other (Al Ahsa, Jeddah, Sarrar, Hail)
	9 (10)

	Education Level
	Type of Centre

	Diploma
	15 (16)
	Specialist Centre
	43 (45)

	Bachelor’s degree
	45 (48)
	Non-Specialist Centre
	48 (51)

	Master degree
	16 (17)

	Other (Dental care, Administration, Preventive medicine, Quality and patient safety, Community pharmacy)


	9 (10)




	Doctoral degree (e.g MD, PhD)
	6 (6)
	
	

	Postgraduate specialty
	18 (19)
	
	

	Country of obtaining qualification
	Training in diabetes management

	Saudi Arabia
	84 (89)
	Pharmacists
	63 (19)

	Other (UK, USA, EU, Ireland, Poland, India, Bahrain, Egypt)

	16 (17)

	Nurses

	63 (17)


	Job Category
	Type of training

	Consultant physician
	8 (9)
	Postgraduate qualification

	Specialist physician
	10 (11)
	Pharmacists
	20 (6)

	Resident Physician
	21 (22)
	Nurses
	22 (6)

	Consultant pharmacist
	3 (3)
	Continuing Professional Development

	Specialist pharmacist
	5 (5)
	Pharmacists
	60 (18)

	Pharmacist
	16 (17)
	Nurses
	48 (13)

	Nurse
	12 (13)
	Other training

	Nurse technician
	10 (11)
	Pharmacists
	20 (6)

	Other healthcare professionals (Executive healthcare, Public health specialist, Urologist, Pharmacy & Radiology Technicians, Respiratory Therapist)
	14 (15)


	Nurses


	30 (8)



	Number of patients reviewed by healthcare providers per day

	10.0*

	Time spent (mins) with each patient per day

	15.0*



* Median was chosen here because the standard deviation was very large from the mean due to the range between minimum value and max value was very large (1000)

[bookmark: _Ref105357236][bookmark: _Toc153894569]Table 15: Average time spent with each diabetic patient by profession
	Profession
	Doctor
N=33
	Pharmacist
N=9
	Nurse
N=7

	Average Time spent (mins) per patient

	19
	15
	23



5.1.3. [bookmark: _Toc122626419][bookmark: _Toc153894193]Pharmaceutical Care Services Provided to Patients with Diabetes
This section summarises the services provided by primary care pharmacists in SA. Pharmacists were asked to report the frequency with which they undertook certain activities. The most frequently undertaken activities were preparing and dispensing prescriptions, verification of prescriptions and patient counselling and education, with nearly half of respondents declaring that these were always undertaken (47%, 43%and 43%, respectively; Figure 2) The least reported activity was the independent prescribing of diabetic medication, with half of the participants stating that they had never done this. 
When comparing the self-reported amount of prescribing by pharmacists, it was evident that independent prescribing (that is, prescribing which did not involve a doctor directly in the prescribing process) was undertaken less often than dependent prescribing (which does require the continued involvement of a doctor). Independent prescribing was rarely or never undertaken by over two thirds (67%) of respondent pharmacists, compared to just over a third (36%) who reported rarely or never using dependent prescribing. 

What stands out in Figure 2 is that primary care pharmacists in SA regularly provide traditional pharmacy services to patients with diabetes. They also occasionally provide some clinical services. For example, Figure 2 shows that pharmacists often offer hypoglycemia management services. Figure 2 also shows that they sometimes provide other clinical activities such as medication therapy management, medication review, blood glucose monitoring, co-morbid disease education, co-morbid disease medication management, healthy lifestyle education, and dependent prescribing of diabetes medication. 

More details are attached in Appendix P.


[bookmark: _Ref148518960][bookmark: _Toc153894790]	Figure 2: Percentage of Pharmaceutical Care Services Provided to Patients with Diabetes 

5.1.4. [bookmark: _Toc122626420][bookmark: _Toc153894194]Healthcare Professionals' Views on Potential Pharmacist Involvement in Diabetes Care
HCPs reported their perceptions of the potential for different pharmacist roles in diabetes primary care management in SA and were provided with a series of activities (Table 16). The participants were asked whether pharmacists should be involved in that type of service to diabetic patients currently and in the future. 
On average, the level of agreement among all participants on all different pharmacist roles in diabetes, except for the independent prescribing role, was 4. This suggests that most participants agreed on the involvement of pharmacists in diabetes primary care management, whether currently or in the future. In contrast, the median average for independent prescribing role was the lowest (3), suggesting this role had a lower participant agreement level than other roles, but the IQR suggests that the participants’ responses were varied.  


[bookmark: _Ref122361173][bookmark: _Toc153894570]Table 16: Views of Healthcare Professionals on Potential Pharmacist Involvement in Diabetes Care 
	

Pharmacists should be involved in following diabetes-related services

	Timepoint

	Responses in %, N=106
	

Median (IQR)

	
	
	Strongly disagree


	Disagree


	Neither agree nor disagree
	Agree


	Strongly agree

	

	Medication Therapy Management
	Current
	9
	10
	14
	43
	24
	4 (3-4)

	
	Future
	9
	5
	7
	44
	35
	4 (4-5)

	Medication Review
	Current
	6
	7
	10
	39
	39
	4 (4-5)

	
	Future
	4
	2
	7
	43
	45
	4 (4-5)

	Co-Morbid Disease Education
	Current
	11
	9
	9
	47
	24
	4 (3-4)

	
	Future
	8
	5
	9
	48
	31
	4 (4-5)

	Co-Morbid Disease Medication Management  
	Current
	9
	7
	15
	44
	26
	4 (3-5)

	
	Future
	4
	6
	9
	47
	34
	4 (4-5)

	Blood Glucose Monitoring 
	Current
	11
	10
	13
	52
	13
	4 (3-4)

	
	Future
	8
	7
	10
	53
	23
	4 (4-4)

	Hypoglycemia Management 
	Current
	7
	9
	14
	51
	19
	4 (3-4)

	
	Future
	4
	4
	13
	55
	25
	4 (4-4)

	Verification of Prescriptions 
	Current
	5
	4
	6
	46
	40
	4 (4-5)

	
	Future
	4
	3
	3
	41
	50
	4.5 (4-5)

	Preparing and Dispensing of Prescriptions 
	Current
	4
	6
	9
	37
	44
	4 (4-5)

	
	Future
	6
	3
	4
	34
	54
	5 (4-5)

	Patient Counselling and Education 
	Current
	3
	4
	9
	45
	40
	4 (4-5)

	
	Future
	4
	0
	4
	44
	48
	4 (4-5)

	Healthy lifestyle Education 
	Current
	7
	10
	21
	44
	18
	4 (3-4)

	
	Future
	2
	7
	22
	43
	27
	4 (3-5)

	Dependent Prescribing of Diabetes Medications  
	Current
	7
	15
	17
	46
	15
	4 (3-4)

	
	Future
	7
	10
	14
	45
	24
	4 (3-4)

	Independent Prescribing of Diabetes Medications  
	Current
	18
	25
	19
	32
	7
	3 (2-4)

	
	Future
	14
	27
	17
	31
	10
	3 (2-4)


	Responses (1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 4=Agree, 5=Strongly agree), IQR: Interquartile Range.

5.1.4.1. Proportions of positive/negative attitudes among the sample population toward pharmacist roles in diabetes management in Saudi Arabia
As shown in Figure 3, most participants had overall positive attitudes toward pharmacist roles in diabetes management, both currently and in the future. Most participants agreed slightly more with pharmacists' future involvement compared to current involvement. The highest level of agreement on pharmacists’ future involvement was with current practices (accounted for around 90%) such as verifying prescriptions, counselling, educating patients, followed by preparing and dispensing prescriptions that accounted for 88% of agreement. Interestingly, there was also a high agreement level for the medication review service (accounted for 88%), and this service was not regularly provided, as shown in the previous section, which may indicate a need for such a service. The level of agreement for other clinical activities, such as medication therapy management, co-morbid disease education, co-morbid disease medication management, blood glucose monitoring and hypoglycemic management, was slightly less than medication review; these ranged from 75% to 81%. Finally, the prescribing privileges for pharmacists, whether dependent or independent, obtained the lowest level of participants' agreement. The level of agreement for dependent prescribing role for pharmacists was 69%, while for independent prescribing it was around 40%. 



[bookmark: _Ref122361356][bookmark: _Toc153894791]Figure 3: Views of healthcare professionals on the involvement of pharmacists in diabetes management
5.1.4.2. [bookmark: _Toc122626421]Doctors’, pharmacists’, and nurses’ attitudes toward pharmacists’ role in diabetes-management 

To compare the perspectives of those three HCPs (doctors, pharmacists, and nurses) toward pharmacists’ roles in diabetes management, Table 17,  was designed. The Fisher’s Exact test was used to measure the differences between doctors', pharmacists', and nurses' views of pharmacist involvement in diabetes care, whether currently or in the future. 
In general, the three professional groups mostly agreed with most pharmacists' roles in diabetes management except for the independent prescriber role. At the bottom of Table 17, doctors reported a significantly lower level of agreement on the independent pharmacists’ prescribing role. 
For illustrating the differences in the level of agreement between doctors, pharmacists, and nurses on the independent prescribing role of pharmacists a bar chart was created. See Figure 4. This figure shows significant differences between the three groups. About 70% of doctors disagreed with pharmacists' independent prescribing role, whether currently or in the future; in contrast, more than 70% of nurses agreed or strongly agreed. The level of agreement among pharmacists on this role was around 50%. This indicates that concerns regarding the prescribing role were more widespread among doctors.
It can be seen from the data in Table 17 that the three professional groups have on average the same perceptions of the potential for different pharmacist roles in diabetes primary care management except, as mentioned earlier, the independent prescribing role. The most striking observation that emerged from the comparison of the data in this table was that doctors' agreement levels on most pharmacists' roles in diabetes management currently were more varied compared to pharmacists' and nurses' agreement levels. The variation in doctors' responses was less when asked about these roles in the future.
[bookmark: _Ref122361693][bookmark: _Ref122361684][bookmark: _Toc153894571]Table 17: Respondents’ views according to profession; Views on Potential Pharmacist Involvement in Diabetes Care
	Pharmacists should be involved in
 
	Profession
 
	Timepoint
 
	Responses (%) (Doctors=49, Pharmacists=30, Nurses=27)  
	Median (IQR) 
 
	Fisher’s Exact
 

	
	
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree
	
	

	Medication Therapy Management



	
Doctor
Pharmacist
Nurse


	Current



	12
	6
	16
	33
	22
	4 (2-4)
	0.05*




	
	
	
	3
	10
	10
	40
	37
	4 (3.75-5)
	

	
	
	
	7
	0
	15
	67
	11
	4 (4-4)
	

	
	
	Future



	8
	8
	6
	39
	39
	4 (4-5)
	0.15




	
	
	
	7
	3
	0
	47
	43
	4 (4-5)
	

	
	
	
	5
	0
	15
	52
	19
	4 (3-4)
	

	Medication Review



	Doctor
Pharmacist
Nurse


	Current



	8
	10
	6
	35
	41
	4 (3.5-5)
	0.10




	
	
	
	0
	7
	13
	30
	50
	4.5 (4-5)
	

	
	
	
	7
	0
	15
	56
	22
	4 (4-4)
	

	
	
	Future



	4
	2
	4
	41
	49
	4 (4-5)
	0.38




	
	
	
	0
	3
	10
	33
	53
	5 (4-5)
	

	
	
	
	7
	0
	7
	56
	30
	4 (4-5)
	

	Co-Morbid Disease Education




	Doctor
Pharmacist
Nurse


	Current



	12
	18
	10
	45
	14
	4 (2-4)
	0.00*




	
	
	
	3
	3
	3
	40
	50
	4.5 (4-5)
	

	
	
	
	19
	0
	11
	59
	11
	4 (3-4)
	

	
	
	Future



	10
	8
	10
	43
	29
	4 (3-5)
	0.12




	
	
	
	3
	3
	0
	47
	47
	4 (4-5)
	

	
	
	
	7
	0
	15
	59
	19
	4 (4-4)
	

	Co-Morbid Disease Medication Management




	Doctor
Pharmacist
Nurse


	Current



	12
	12
	10
	49
	16
	4 (2.5-4)
	0.02*




	
	
	
	0
	0
	20
	33
	47
	4 (4-5)
	

	
	
	
	11
	4
	19
	48
	19
	4 (3-4)
	

	
	
	Future



	4
	10
	10
	43
	33
	4 (3.5-5)
	0.15




	
	
	
	0
	0
	10
	40
	50
	4.5 (4-5)
	

	
	
	
	7
	4
	7
	63
	19
	4 (4-4)
	

	
Blood Glucose Monitoring



	Doctor
Pharmacist
Nurse


	Current


	16
	18
	8
	45
	12
	4 (2-4)
	0.01*




	
	
	
	0
	7
	10
	60
	23
	4 (4-4.25)
	

	
	
	
	15
	0
	26
	56
	4
	4 (3-4)
	

	
	
	Future



	12
	12
	10
	43
	22
	4 (2.5-4)
	0.14




	
	
	
	0
	3
	7
	60
	30
	4 (4-5)
	

	
	
	
	7
	0
	15
	63
	15
	4 (4-4)
	

	Hypoglycemia Management




	Doctor
Pharmacist
Nurse


	Current



	12
	18
	8
	41
	20
	4 (2-4)
	0.00*



	
	
	
	0
	3
	10
	57
	30
	4 (4-5)
	

	
	
	
	4
	0
	30
	63
	4
	4 (3-4)
	

	
	
	Future



	8
	6
	14
	47
	25
	4 (3-4.5)
	0.26




	
	
	
	0
	3
	7
	57
	33
	4 (4-5)
	

	
	
	
	0
	0
	19
	67
	15
	4 (4-4)
	

	Verification of Prescriptions




	Doctor
Pharmacist
Nurse


	Current



	6
	4
	2
	41
	47
	4 (4-5)
	0.20




	
	
	
	3
	3
	7
	40
	47
	4 (4-5)
	

	
	
	
	4
	4
	11
	63
	19
	4 (4-4)
	

	
	
	Future



	4
	2
	0
	27
	67
	5 (4-5)
	0.01*




	
	
	
	3
	3
	3
	47
	43
	4 (4-5)
	

	
	
	
	4
	4
	7
	59
	26
	4 (4-5)
	

	Preparing and Dispensing of Prescriptions





	Doctor
Pharmacist
Nurse



	Current



	4
	8
	2
	33
	53
	5 (4-5)
	0.10




	
	
	
	3
	3
	17
	30
	47
	4 (3.75-5)
	

	
	
	
	4
	4
	15
	52
	26
	4 (4-5)
	

	
	
	Future



	8
	0
	2
	22
	67
	5 (4-5)
	0.01*




	
	
	
	3
	3
	7
	30
	57
	5 (4-5)
	

	
	
	
	4
	7
	4
	59
	26
	4 (4-5)
	

	Patient Counselling and Education



	Doctor
Pharmacist
Nurse



	Current



	2
	6
	8
	37
	47
	4 (4-5)
	0.04*




	
	
	
	3
	3
	3
	40
	50
	4.5 (4-5)
	

	
	
	
	4
	0
	15
	67
	15
	4 (4-4)
	

	
	
	Future


	4
	0
	2
	37
	57
	5 (4-5)
	0.04*




	
	
	
	3
	0
	3
	37
	57
	5 (4-5)
	

	
	
	
	4
	0
	7
	67
	22
	4 (4-4)
	

	Healthy lifestyle Education




	Doctor
Pharmacist
Nurse



	Current



	6
	18
	22
	35
	18
	4 (2.5-4)
	0.05*




	
	
	
	3
	3
	20
	43
	30
	4 (3-5)
	

	
	
	
	11
	4
	19
	63
	4
	4 (3-4)
	

	
	
	Future



	2
	12
	29
	35
	22
	4 (3-4)
	0.13



	
	
	
	0
	3
	17
	40
	40
	4 (4-5)
	

	
	
	
	4
	0
	15
	59
	22
	4 (4-4)
	

	Dependent Prescribing of Diabetes Medications




	Doctor
Pharmacist
Nurse


	Current



	12
	20
	10
	41
	16
	4 (2-4)
	0.06




	
	
	
	0
	13
	30
	37
	20
	4 (3-4)
	

	
	
	
	4
	7
	15
	67
	7
	4 (3-4)
	

	
	
	Future



	10
	10
	8
	45
	27
	4 (3-5)
	0.02*




	
	
	
	0
	13
	30
	27
	30
	4 (3-5)
	

	
	
	
	7
	7
	7
	67
	11
	4 (4-4)
	

	Independent Prescribing of Diabetes Medications



	Doctor
Pharmacist
Nurse



	Current



	37
	31
	18
	12
	2
	2 (1-3)
	0.00*




	
	
	
	0
	23
	27
	33
	17
	3.5 (2.74-4)
	

	
	
	
	4
	15
	11
	67
	4
	4 (3-4)
	

	
	
	Future



	31
	41
	14
	12
	2
	2 (1-3)
	0.00*




	
	
	
	0
	17
	30
	33
	20
	4 (3-4)
	

	
	
	
	0
	15
	7
	63
	15
	4 (4-4)
	


* P < 0.05: statistically significant, IQR: Interquartile Range, responses (1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 4=Agree, 5=Strongly agree)


[bookmark: _Ref122366365][bookmark: _Toc153894792]   Figure 4: Healthcare professionals’ opinions on the role of independent prescribers

Views of doctors, pharmacists, and nurses on pharmacist involvement in diabetes care at present
There was a significant difference between doctors, pharmacists, and nurses regarding the current involvement of pharmacists to provide clinical roles in diabetes management, such as medication therapy management, comorbid disease education, comorbid disease medication management, blood glucose management, hypoglycemic management, patient counselling and healthy lifestyle education (see Table 17). From this table, we can see that doctors were less likely to agree to pharmacists providing these services at present. In contrast, nurses were more likely to agree but less so than pharmacists. To illustrate the significant differences in the views of those three professions (doctors, pharmacists and nurses) towards the roles of pharmacists in the management of diabetes at present, a bar chart was created; See Figure 5. 
Another figure was created (Figure 6) to demonstrate the activities that shows significant differences (The Fisher’s Exact test ≤0.05) between doctors, pharmacists, and nurses regarding the current involvement of pharmacists to provide these activities (medication therapy management, comorbid disease education, comorbid disease medication management, blood glucose management, hypoglycemic management, patient counselling and healthy lifestyle education). From this figure, we can see that the level of pharmacists' agreement on providing some activities including medication therapy management, comorbid disease management, blood glucose management, hypoglycemic management, and healthy lifestyle education) ranged from 73% to 90% compared to 53% to 65% and 60% to 78% for doctors and nurses, respectively. These results indicate that doctors were less likely to agree to pharmacists currently providing these services. In contrast, nurses were more likely to agree but less so than pharmacists.  For the patient counselling and education service, the opinions of doctors and nurses were reflected, as the doctors' agreement on pharmacists providing this service was 84%, which is slightly higher than the nurses' agreement (82%) but still less than the pharmacists' agreement (90%).


[bookmark: _Ref122366927][bookmark: _Ref122366919][bookmark: _Toc153894793]Figure 5: opinions of healthcare professionals about the current involvement of pharmacists in some diabetes-related services




[bookmark: _Ref122384116][bookmark: _Toc153894794]Figure 6: Different opinions of healthcare professionals about the current involvement of pharmacists in some diabetes-related services
Views of doctors, pharmacists, and nurses on pharmacist involvement in diabetes care in the future

On the other hand, the Fisher’s Exact test did not show any significant differences between those HCPs’ perceptions of the potential for different pharmacist roles in diabetes primary care management in SA in the future except for the following activities: the verifying, preparing and dispensing of prescriptions, counselling and educating patients, and the prescribing of medications, whether independently or dependently. With closer inspection of the data, there were slight differences in the level of agreement between the three professional groups in verifying, preparing and dispensing the prescriptions, and counselling and educating patients. As shown in Figure 7, 90% of doctors, 87% of pharmacists, and 85% of nurses agreed on the activity of preparing and dispensing the prescriptions, 94% of doctors, 90% of pharmacists, and 85% of nurses agreed on the verification of prescriptions, and 94% of doctors, 94% of pharmacists, and 89% of nurses agreed on the  patient counselling and education.  
The significant differences was shown between those of the three professions toward independent prescribing of pharmacists roles. As mentioned above and shown in Figure 4 (about 70% of doctors showed disagreement toward pharmacists' independent prescribing role, whether currently or in the future, in contrast, more than 70% of nurses agreed or strongly agreed on this role. While the level of agreeing among pharmacists on this role was around 50%). 
The attitude of HCPs towards the pharmacist as an independent prescriber was one of the most interesting findings in this section. Attitudes differed according to the profession. Doctors had a negative attitude about pharmacists playing this role, whether currently or in the future. On the other hand, the nurses' attitude was positive currently and for the future, while the pharmacists' attitude was neutral currently and for the future. However, all three groups reported higher levels of agreement on the dependent prescribing role compared to the independent pharmacist prescribing role. See Figure 8.
What stands out in this section is that most participants showed their agreement with the involvement of pharmacists in most of the diabetes-related services listed in Table 16. Together these results provide important insights into pharmacists’ involvement in diabetes management. The next chapter, therefore, moves on to discuss the potential impact of pharmacist involvement in diabetes care in PHC in SA from the point of view of HCPs.



[bookmark: _Ref122819743][bookmark: _Toc153894795]Figure 7: Opinions of healthcare professionals about the involvement of pharmacists in diabetes-related services in the future



[bookmark: _Ref122820249][bookmark: _Toc153894796]Figure 8: Different opinions from healthcare professionals about the role of pharmacists in prescribing now and in the future
5.1.5. [bookmark: _Toc122626422][bookmark: _Toc153894195]Healthcare Professionals’ Views on Potential Impact of Pharmacist Involvement in Diabetes Primary Care Management
This section of the analysis examined the potential impact of pharmacist involvement in diabetes care in PHCs in SA from the point of view of HCPs. The participants were asked to select the response that best described how they felt about the statement related to pharmacists working in PHCs (see Table 18).  
There was general agreement with most statements that described the potential benefits of pharmacist involvement in diabetes primary care management. Approximately 90% of participants agreed or strongly agreed on most of the statements, see Figure 9, which included benefits relating to improved patient safety by reducing medication errors in the practice and helping doctors to prescribe safely, improving patient outcomes by making management of patients’ medication more efficient, and improving job satisfaction for pharmacists via better utilisation of pharmacists’ skills. 
However, HCPs agreed less with the ability of pharmacists to be independent prescribers than with other potential benefits of pharmacist involvement in diabetes primary care management. In response to the statement “pharmacists are able to independently prescribe safely”, about half of the participants (53%) agreed or strongly agreed, approximately a quarter (23%) disagreed, and the remaining quarter (25%) were neutral as they answered “neither agree nor disagree”, see Figure 9. In this figure there is 60% of participants agreed or strongly agreed with the statement “pharmacists are able to independently prescribe cost-effectively”, and the proportion of agreement among participants in response to the role of pharmacists in assessing patients’ clinical needs and performing a comprehensive medicines assessment was 77%.  
Together these results provide important insight into expanding pharmacists' roles as pharmacists are expected to make more clinical decisions for patients; simultaneously, there is resistance to expanding the role of pharmacists to be licensed/authorised prescribers. The following part of this section relates to factors that might influence participants' views of pharmacists. Three factors were investigated: profession category: doctors, pharmacists, and nurses, the country where the degree was obtained, and the years of experience as a healthcare practitioner.
[bookmark: _Ref122820671][bookmark: _Toc153894572]Table 18: Healthcare Professionals' Opinion toward Potential Impact of Pharmacist Involvement in Diabetes Primary Care Management
	
Statement
	Responses rate in %, N=106
	Median (IQR)

	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree
	

	Pharmacists can reduce medication errors in practice
	2
	1
	3
	42
	53
	5 (4-5)

	Pharmacists can help doctors to prescribe safely
	2
	0
	7
	44
	47
	4 (4-5)

	Pharmacists can improve prescribing practice via discussions with healthcare providers/ providing education sessions to improve prescribing
	2
	1
	7
	47
	43
	4 (4-5)

	Pharmacists can be an important and integral part of the medical team for diabetes management
	4
	0
	6
	46
	44
	4 (4-5)

	Pharmacists can help doctors to prescribe cost-effectively
	2
	1
	7
	44
	46
	4 (4-5)

	Involvement of pharmacists in multidisciplinary care team can help to increase the level of job satisfaction for pharmacists
	2
	1
	8
	49
	41
	4 (4-5)

	Pharmacists can provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition

	3
	1
	7
	46
	43
	4 (4-5)

	Collaborative work of pharmacists with other healthcare professionals such as doctors and nurses in the management of diabetes patients can improve the quality of healthcare services
	3
	1
	7
	43
	46
	4 (4-5)

	Pharmacists working in the primary care team can make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems
	3
	0
	9
	42
	47
	4 (4-5)

	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes
	2
	3
	7
	44
	44
	4 (4-5)

	Pharmacists as medication therapy experts can make the management of patients’ medication more efficient
	4
	2
	7
	46
	42
	4 (4-5)

	Pharmacists can help with co-management of complex patients
	4
	2
	8
	46
	41
	4 (4-5)

	Pharmacists working in the primary care team can make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems
	3
	1
	17
	43
	37
	4 (4-5)

	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment
	5
	3
	16
	43
	34
	4 (4-5)

	Pharmacists are able to independently prescribe cost-effectively
	3
	11
	23
	50
	13
	4 (3-4)

	Pharmacists are able to independently prescribe safely

	6
	17
	25
	38
	15
	4 (3-4)


Responses (1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 4=Agree, 5=Strongly agree), IQR: Interquartile Range. 

[bookmark: _Toc153894797][bookmark: _Ref127276167]Figure 9: Healthcare Professionals' Opinion toward Potential Benefits of Pharmacists’ Involvement in Diabetes Management 

5.1.6. [bookmark: _Toc153894196]The association between participants' attributes and their attitudes toward the primary care pharmacist role in Saudi Arabia.
The association between profession category: doctors, pharmacists, and nurses, the country where the degree was obtained and the years of experience as a healthcare practitioner and their attitudes toward the primary care pharmacist role in SA was tested using the Fisher Exact test and Spearman test. See Table 19,Table 21, and Table 23.
These three factors were selected for investigation because these factors could have an impact on participants' attitudes towards pharmacists' roles. It is necessary to investigate the influence of the profession on participants' responses to the potential effects of engaging pharmacists in the treatment of diabetics to be consistent with other sections. As for the second factor, which is the effect of years of experience on the participant's attitude towards the role of the pharmacist, many studies have proven the existence of a relationship between them - and finally, the effect of the source of the participants' qualification degree on their attitude toward the pharmacist's role as this could be affected by the type of subjects taught in universities outside SA and from SA.
5.1.6.1. Views of doctors, pharmacists, and nurses on the potential impact of pharmacist involvement in diabetes primary care management 

The results of the correlational analysis are shown in Table 21. On average, all HCPs (doctors, pharmacists, and nurses) agreed or strongly agreed on all potential impacts of pharmacist involvement in diabetes management except for the two relating to the ability of pharmacists to prescribe safely and cost-effectively, on which doctors did not fully agree as the percentage of agreeing on these roles was 26% and 43% respectively, see Figure 10. This result is consistent with previous findings, indicating that doctors are concerned about pharmacists prescribing medications to patients independently. 
Table 19 also shows that there were significant differences between the three professional groups in their level of agreement for most of the statements that related to potential impacts of pharmacist involvement in diabetes management. Nurses varied less in their responses compared to doctors and pharmacists. 
There were also interesting results about pharmacists making doctors’ and nurses’ jobs easier, as is revealed in Figure 10, where it can be seen that more than  90% of doctors agreed or strongly agreed that having pharmacists work with them in the PHC makes their job easier by reducing their workload and decreasing the amount of time they spend addressing medication-related problems. Likewise, about 80% of nurses agreed or strongly agreed that pharmacists working in PHCs make their work easier for the same reasons.


[bookmark: _Ref122823051][bookmark: _Toc153894573]Table 19: Respondents’ views according to profession; Views on Potential Impact of Pharmacist Involvement in Diabetes Care
	Statement
	Profession
	Responses rate in % by Doctors=49, Pharmacists=30, and Nurses=27
	Median (IQR)
	Fisher’s Exact

	
	
	Strongly disagree
	Disagree
	Neither agree nor disagree

	Agree
	Strongly agree
	
	

	Pharmacists can reduce medication errors in practice

	Doctor
	0
	0
	2
	31
	67
	5 (4-5)
	0.00*

	
	Pharmacist
	0
	0
	0
	43
	57
	5 (4-5)
	

	
	Nurse
	7
	4
	7
	59
	22
	4 (4-4)
	

	Pharmacists can help doctors to prescribe safely

	Doctor
	0
	0
	8
	31
	61
	5 (4-5)
	0.00*

	
	Pharmacist
	0
	0
	3
	40
	57
	5 (4-5)
	

	
	Nurse
	7
	0
	7
	74
	11
	4 (4-4)
	

	Pharmacists can improve prescribing practice via discussions with healthcare providers and/or providing education sessions to improve prescribing

	Doctor
	0
	2
	8
	41
	49
	4 (4-5)
	0.02*

	
	Pharmacist
	0
	0
	3
	40
	57
	5 (4-5)
	

	
	Nurse
	7
	0
	7
	67
	19
	4 (4-4)
	

	Pharmacists can be an important and integral part of the medical team for diabetes management


	Doctor
	2
	0
	4
	45
	49
	4 (4-5)
	0.04*


	
	Pharmacist
	3
	0
	10
	30
	57
	5 (4-5)
	

	
	Nurse
	7
	0
	4
	67
	22
	4 (4-4)
	

	Pharmacists can help doctors to prescribe cost-effectively

	Doctor
	0
	2
	8
	29
	61
	5 (4-5)
	0.00*

	
	Pharmacist
	0
	0
	3
	43
	53
	5 (4-5)
	

	
	Nurse
	7
	0
	7
	74
	11
	4 (4-4)
	

	Involvement of pharmacists in multidisciplinary care team can help to increase the level of job satisfaction for pharmacists
	Doctor
	0
	0
	10
	39
	51
	5 (4-5)
	0.00*

	
	Pharmacist
	0
	3
	0
	50
	47
	4 (4-5)
	

	
	Nurse
	7
	0
	11
	67
	15
	4 (4-4)
	

	Pharmacists can provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition
	Doctor
	0
	0
	8
	41
	51
	5 (4-5)
	0.02*

	
	Pharmacist
	3
	3
	3
	37
	53
	5 (4-5)
	

	
	Nurse
	7
	0
	7
	67
	19
	4 (4-4)
	

	Collaborative work of pharmacists with other healthcare professionals such as doctors and nurses in the management of diabetes patients can improve the quality of healthcare services

	Doctor
	0
	2
	8
	33
	57
	5 (4-5)
	0.01*

	
	Pharmacist
	3
	0
	3
	40
	53
	5 (4-5)
	

	
	Nurse
	7
	0
	7
	67
	19
	4 (4-4)
	

	Pharmacists working in the primary care team can make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems
	Doctor
	0
	0
	6
	39
	53
	5 (4-5)
	0.05*

	
	Pharmacist
	0
	0
	7
	33
	60
	5 (4-5)
	

	
	Nurse
	7
	0
	15
	56
	22
	4 (4-4)
	

	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes

	Doctor
	0
	6
	6
	33
	55
	5 (4-5)
	0.01*

	
	Pharmacist
	0
	0
	7
	43
	50
	4.5 (4-5)
	

	
	Nurse
	7
	0
	7
	67
	19
	4 (4-4)
	

	Pharmacists as medication therapy experts can make the management of patients’ medication more efficient

	Doctor
	2
	2
	8
	39
	49
	4 (4-5)
	0.10



	
	Pharmacist
	3
	3
	3
	40
	50
	4.5 (4-5)
	

	
	Nurse
	7
	0
	7
	67
	19
	4 (4-4)
	

	Pharmacists can help with co-management of complex patients

	Doctor
	0
	2
	6
	39
	53
	5 (4-5)
	0.01*



	
	Pharmacist
	3
	3
	10
	40
	43
	4 (4-5)
	

	
	Nurse
	11
	0
	7
	67
	15
	4 (4-4)
	

	Pharmacists working in the primary care team can make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems
	Doctor
	2
	2
	25
	29
	43
	4 (3-5)
	0.01*

	
	Pharmacist
	0
	0
	7
	47
	47
	4 (4-5)
	

	
	Nurse
	7
	0
	15
	63
	15
	4 (4-4)
	

	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment
	Doctor
	4
	4
	25
	27
	41
	4 (3-5)
	0.00*

	
	Pharmacist
	3
	0
	10
	43
	43
	4 (4-5)
	

	
	Nurse
	7
	4
	7
	70
	11
	4 (4-4)
	

	Pharmacists are able to independently prescribe cost-effectively


	Doctor
	4
	18
	35
	37
	6
	3 (3-4)
	0.00*



	
	Pharmacist
	0
	7
	13
	50
	30
	4 (4-5)
	

	
	Nurse
	4
	4
	11
	74
	7
	4 (4-4)
	

	Pharmacists are able to independently prescribe safely


	Doctor
	8
	31
	35
	20
	6
	3 (2-4)
	0.00*



	
	Pharmacist
	0
	7
	20
	40
	33
	4 (3-5)
	

	
	Nurse
	7
	4
	11
	67
	11
	4 (4-4)
	


* P < 0.05: statistically significant, IQR: Interquartile Range, responses (1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 4=Agree, 5=Strongly agree)





[bookmark: _Ref122823405][bookmark: _Toc153894798]Figure 10: Respondents’ views according to profession; Views on Potential Impact of Pharmacist Involvement in Diabetes Care
5.1.6.2. Impact of the healthcare professionals’ degree issuing country on opinions toward pharmacist involvement in diabetes management

To investigate the impact of a health professional’s degree source on their perceptions of the benefits of pharmacists' involvement in diabetes primary care management, Table 21 was designed via crosstabulation analysis, and the Fisher Exact test was used to determine whether differences in responses were affected by the source of qualification obtained. 
Almost there was no significant difference in healthcare practitioners' perceptions on the potential impact of pharmacist involvement in patient management in terms of whether they obtained their degrees from SA or other countries (See Table 21). However, closer inspection of the data in this table shows that HCPs who obtained their last qualification from outside SA were more agreeable with most of the potential benefits of adding pharmacists to diabetes care than those who obtained their qualification from SA, this can be seen clearly in Figure 11. However, more than half of participants who obtained their qualification outside SA were doctors, see Table 20.
The most striking observation to emerge from the data comparison was that participants (n=10) who graduated from advanced countries (this data not shown in table) such as the EU (n=4), the UK (n=4), and the USA (n=2), strongly agreed on most statements related to the potential benefits of adding pharmacists to the diabetes care team. 

[bookmark: _Ref122823785][bookmark: _Toc153894574]Table 20: Percetage of doctors, pharmacists, and nurses and the source of the participants' qualification degree
	Qualification Obtained (n)

	Profession, responses % (n)

	
	Doctor
	Pharmacist
	Nurse

	Saudi Arabia (89)
	45 (40)
	27 (24)
	28 (25)

	Other (17)
	53 (9)
	35 (6)
	12 (2)




[bookmark: _Ref122394747][bookmark: _Toc153894575]Table 21: Respondents' views according to the country issuing their qualifications; Views on Potential Impact of Pharmacist Involvement in Diabetes Care
	Statement
 
	Qualification Obtained

	Responses rate in %, total responses=106 (89 from SA, 17 Other)
	Median (IQR)

	Fisher’s Exact


	
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree
	
	

	Pharmacists can reduce medication errors in practice
 
	SA
	2
	1
	3
	46
	47
	4 (4-5)
	0.13


	
	Other
	0
	0
	0
	18
	82
	5 (4-5)
	

	Pharmacists can help doctors to prescribe safely


	SA
	2
	0
	8
	47
	43
	4 (4-5)
	0.20


	
	Other
	0
	0
	0
	29
	71
	5 (4-5)
	

	Pharmacists can improve prescribing practice via discussions with healthcare providers and/or providing education sessions to improve prescribing

	SA
	2
	1
	7
	51
	39
	4 (4-5)
	0.39


	
	Other
	0
	0
	6
	29
	65
	5 (4-5)
	

	Pharmacists can be an important and integral part of the medical team for diabetes management
	SA
	5
	0
	7
	47
	42
	4 (4-5)
	0.56


	
	Other
	0
	0
	0
	41
	59
	5 (4-5)
	

	Pharmacists can help doctors to prescribe cost-effectively
 
	SA
	2
	1
	7
	48
	42
	4 (4-5)
	0.24


	
	Other
	0
	0
	6
	24
	71
	5 (4-5)
	

	Involvement of pharmacists in multidisciplinary care team can help to increase the level of job satisfaction for pharmacists


	SA
	2
	1
	8
	51
	38
	4 (4-5)
	0.80


	
	Other
	0
	0
	6
	41
	53
	5 (4-5)
	

	Pharmacists can provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition

	SA
	3
	1
	8
	48
	39
	4 (4-5)
	0.41


	
	Other
	0
	0
	0
	35
	65
	5 (4-5)
	

	Collaborative work of pharmacists with other healthcare professionals such as doctors and nurses in the management of diabetes patients can improve the quality of healthcare services


	SA
	3
	1
	7
	48
	40
	4 (4-5)
	0.07


	
	Other
	0
	0
	6
	18
	77
	5 (4-5)
	

	Pharmacists working in the primary care team can make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems

	SA
	3
	0
	9
	45
	43
	4 (4-5)
	0.26


	
	Other
	0
	0
	6
	24
	71
	5 (4-5)
	

	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes
 
	SA
	2
	3
	7
	48
	39
	4 (4-5)
	0.20


	
	Other
	0
	0
	6
	24
	71
	5 (4-5)
	

	Pharmacists as medication therapy experts can make the management of patients’ medication more efficient
 
	SA
	5
	1
	8
	46
	40
	4 (4-5)
	0.48


	
	Other
	0
	6
	0
	47
	47
	4 (4-5)
	

	Pharmacists can help with co-management of complex patients



	SA
	5
	2
	9
	49
	35
	4 (4-5)
	
0.13




	
	Other
	0
	0
	0
	29
	71
	5 (4-5)
	

	
Pharmacists working in the primary care team can make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems


	
SA
	
3
	
1
	
16
	
46
	
34
	
4 (4-5)
	0.35


	
	Other
	0
	0
	24
	24
	53
	5 (3.5-5)
	

	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment

	SA
	6
	2
	14
	48
	30
	4 (4-5)
	0.02*


	
	Other
	0
	6
	29
	12
	53
	5 (3-5)
	

	Pharmacists are able to independently prescribe cost-effectively
 
	SA
	3
	10
	24
	53
	10
	4 (3-4)
	0.18


	
	Other
	0
	18
	18
	35
	29
	4 (3-5)
	

	Pharmacists are able to independently prescribe safely
 
	SA
	7
	14
	26
	40
	14
	4 (3-4)
	0.13


	
	Other
	0
	35
	18
	24
	24
	3 (2-4)
	


* P < 0.05: statistically significant, IQR: Interquartile Range, responses (1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 4=Agree, 5=Strongly agree)












[bookmark: _Ref148519420][bookmark: _Toc153894799][bookmark: _Ref122399927]Figure 11: Respondents' views according to the country issuing their qualifications; Views on Potential Impact of Pharmacist Involvement in Diabetes Care 



5.1.6.3. Impact of health professionals’ years of experience on opinions toward pharmacist involvement in diabetes management

To investigate the effect of the ‘years of experience’ variable on participants' responses to statements related to potential impacts of pharmacist involvement in diabetes care in PHCs, crosstabulation analysis was performed on these variables. Table 23 compares the difference between the years of experience of HCPs and their attitudes towards the role of pharmacists in PHCs in SA. The Fisher Exact test was used to determine whether differences in responses were affected by years of experience, and the Spearman test was used to measure the association between years of experience and levels of agreement of participants on the potential benefits of adding pharmacists to the diabetes care team in the PHCs in SA. 
Table 23 compares the results obtained from HCPs with different years of experiences. As can be seen from this table, the majority of HCPs with different years of experiences all agreed on most of the potential impacts of pharmacists’ involvement in diabetes management. The Fisher Exact test shows there were no differences between the participants' responses and years of experience for most statements. Significant differences were found between these two variables, however, when participants were asked about the role of independent prescribers and other roles that related to improving prescribing and patient outcomes. Less experienced HCPs are most likely to disagree with pharmacists having these two roles. Noting that the percentages of different professional groups per experience category are unbalanced, as shown in Table 22, which may affect the results; in addition, the first two experience categories have small sample sizes, and more than 70% of them were doctors.  
The Spearman correlation test, as shown in Table 23, confirms that there is a positive association between the years of experience of HCPs and their attitudes towards the role of pharmacists in PHCs (i.e., those with less experience were less positive), except with the role of independent prescribers, the Spearman correlation test shows no relationship (r=0) between these two variables (years of experience and the level of agreement on the ability of pharmacists to prescribe medications to patients with diabetes). Although, Figure 12 shows that more experienced HCPs are more receptive to the role of a pharmacist as a prescriber; in fact, more than 60% of HCPs with more than ten years of experience expressed their agreement with pharmacists' ability to prescribe medications safely compared to 28% with experience of less than 5 years, and 37% with experience of between 5 and 10 years. The Fisher’s Exact test confirms these differences between the three groups (p=0.03), but as mentioned above (the percentages of different professional groups per experience category are unbalanced), which may affect the results. 

[bookmark: _Ref107417554][bookmark: _Toc153894576]Table 22: Percentages of different professional groups per experience category
	Years of experience (n)
	Profession, responses % (n)

	
	Doctor
	Pharmacist
	Nurse

	0-5 (17)
	76 (13)
	6 (1)
	18 (3)

	>5-10 (19)
	74 (14)
	21 (4)
	5 (1)

	>10 (70)
	31 (22)
	36 (25)
	33 (23)




5.1.6.4. Results of open-ended questions
Respondents were also asked to suggest other ways in which pharmacists could impact diabetes care services. Only doctors with postgraduate degrees (master’s or doctoral) gave responses to this question, which included the following: pharmacists can monitor service quality, assist in infection control and prevention service, improve patient compliance by providing virtual follow-up, prevent or reduce drug interactions with patients taking multiple medications, and offer dietetic recommendations to patients with diabetes.
The results in this section indicate that most HCPs with different years of experiences have positive views toward the impact of pharmacists' involvement in diabetes management. Thus, the final chapter moves on to discuss the barriers that pharmacists face to provide diabetes-related services to patients with diabetes.
[bookmark: _Ref107316074][bookmark: _Toc153894577]Table 23: Respondents' views based on their experiences; Views on Potential Impact of Pharmacist Involvement in Diabetes Care
	 Statement
 
	Years of experience

	Responses rate in %, total N=106 (0-5=18, >5-10=19, >10=69)
	Median (IQR)
	Fisher’s Exact

	Spearman Correlation


	
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree
	
	
	

	Pharmacists can reduce medication errors in practice
 

	0-5
	11
	0
	0
	22
	67
	5 (4-5)
	0.1
	0.11

	
	>5-10
	0
	0
	0
	37
	63
	5 (4-5)
	
	

	
	>10
	0
	1
	4
	48
	46
	4 (4-5)
	
	

	Pharmacists can help doctors to prescribe safely
 
 
	0-5
	11
	0
	0
	39
	50
	4.5 (4-5)
	0.09
	0.31

	
	>5-10
	0
	0
	5
	32
	63
	5 (4-5)
	
	

	
	>10
	0
	0
	9
	49
	42
	4 (4-5)
	
	

	Pharmacists can improve prescribing practice via discussions with healthcare providers and/or providing education sessions to improve prescribing
 
	0-5
	11
	0
	6
	44
	39
	4 (4-5)
	0.08
	0.98

	
	>5-10
	0
	5
	5
	32
	58
	5 (4-5)
	
	

	
	>10
	0
	0
	7
	52
	41
	4 (4-5)
	
	

	Pharmacists can be an important and integral part of the medical team for diabetes management
 
	0-5
	11
	0
	0
	44
	44
	4 (4-5)
	0.58
	0.97

	
	>5-10
	0
	0
	11
	42
	47
	4 (4-5)
	
	

	
	>10
	3
	0
	6
	48
	44
	4 (4-5)
	
	

	Pharmacists can help doctors to prescribe cost-effectively
 

	0-5
	11
	0
	6
	33
	50
	4.5 (4-5)
	0.16
	0.33

	
	>5-10
	0
	0
	5
	32
	63
	5 (4-5)
	
	

	
	>10
	0
	1
	7
	51
	41
	4 (4-5)
	
	

	Involvement of pharmacists in multidisciplinary care team can help to increase the level of job satisfaction for pharmacists
 
	0-5
	11
	0
	6
	39
	44
	4 (4-5)
	0.36
	0.99

	
	>5-10
	0
	0
	11
	47
	42
	4 (4-5)
	
	

	
	>10
	0
	1
	7
	52
	39
	4 (4-5)
	
	

	Pharmacists can provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition
 
	0-5
	11
	0
	0
	44
	44
	4 (4-5)
	0.45
	0.63

	
	>5-10
	0
	0
	11
	37
	53
	5 (4-5)
	
	

	
	>10
	1
	1
	7
	49
	41
	4 (4-5)
	
	

	Collaborative work of pharmacists with other healthcare professionals such as doctors and nurses in the management of diabetes patients can improve the quality of healthcare services
 
	0-5
	11
	0
	17
	28
	44
	4 (3-5)
	0.08
	0.58

	
	>5-10
	0
	5
	5
	37
	53
	5 (4-5)
	
	

	
	>10
	1
	0
	4
	49
	45
	4 (4-5)
	
	

	Pharmacists working in the primary care team can make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems
 
	0-5
	11
	0
	6
	33
	50
	4.5 (4-5)
	0.45
	0.50

	
	>5-10
	0
	0
	5
	37
	58
	5 (4-5)
	
	

	
	>10
	1
	0
	10
	45
	44
	4 (4-5)
	
	

	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes
 
	0-5
	11
	11
	11
	28
	39
	4 (2.75-5)
	0.02*
	0.33

	
	>5-10
	0
	5
	5
	37
	53
	5 (4-5)
	
	

	
	>10
	0
	0
	6
	51
	44
	4 (4-5)
	
	

	Pharmacists as medication therapy experts can make the management of patients’ medication more efficient
 
	0-5
	11
	6
	6
	39
	39
	4 (3.75-5)
	0.49
	0.77

	
	>5-10
	0
	0
	0
	47
	53
	5 (4-5)
	
	

	
	>10
	3
	1
	9
	48
	39
	4 (4-5)
	
	

	Pharmacists can help with co-management of complex patients
 

	0-5
	11
	6
	0
	50
	33
	4 (4-5)
	0.45
	0.88

	
	>5-10
	0
	0
	5
	42
	53
	5 (4-5)
	
	

	
	>10
	3
	1
	10
	46
	39
	4 (4-5)
	
	

	Pharmacists working in the primary care team can make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems
 
	0-5
	11
	0
	28
	22
	39
	4 (3-5)
	0.2
	0.58

	
	>5-10
	0
	0
	21
	37
	42
	4 (4-5)
	
	

	
	>10
	1
	1
	13
	49
	35
	4 (4-5)
	
	

	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment
 
	0-5
	17
	6
	17
	28
	33
	4 (2.75-5)
	0.18
	0.48

	
	>5-10
	0
	5
	21
	32
	42
	4 (3-5)
	
	

	
	>10
	3
	1
	15
	49
	32
	4 (4-5)
	
	

	Pharmacists are able to independently prescribe cost-effectively
 

	0-5
	6
	17
	17
	50
	11
	4 (2.75-4)
	0.39
	0.14

	
	>5-10
	0
	16
	42
	32
	11
	3 (3-4)
	
	

	
	>10
	3
	9
	19
	55
	15
	4 (3-4)
	
	

	Pharmacists are able to independently prescribe safely
 
 
	0-5
	22
	17
	33
	22
	6
	3 (1.75-4)
	0.03*
	0.00*

	
	>5-10
	0
	21
	42
	26
	11
	3 (3-4)
	
	

	
	>10
	3
	16
	17
	45
	19
	4 (3-4)
	
	


* P < 0.05: statistically significant, IQR: Interquartile Range, responses (1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 4=Agree, 5=Strongly agree)



[bookmark: _Ref122481166][bookmark: _Toc153894800]Figure 12: Respondents' views based on their experiences; Views on Potential Impact of Pharmacist Involvement in Diabetes Care

5.1.7. [bookmark: _Toc122626423][bookmark: _Toc153894197]Barriers to Pharmacist Involvement in Diabetes Primary Care Management
This section identifies factors that affect primary care pharmacists in providing clinical services to patients with diabetes. Participants were asked to express their agreement about barriers that may prevent primary care pharmacists from providing clinical services to patients with diabetes, see Table 24. The results showed that participants agreed on all barriers listed in this table. 

Figure 13 illustrates that participants' agreement on the existence of all barriers ranged from 58% to 86%, with the lowest level of agreement on the barrier related to patients' attitudes toward pharmacist’s role and the highest related to the lack of a well-defined pharmacist role. Among the participants, 86% agreed or strongly agreed that the lack of a well-defined pharmacist role was a barrier to primary care pharmacists providing clinical services to diabetic patients, followed by a lack of a private room to counsel patients, which accounted for 84% of the participants’ agreement. The lack of awareness of the clinical role of pharmacist by HCPs as well as lack of clinical experience of pharmacists came as the third highest barrier to pharmacists providing clinical services to patients with diabetes. 

A minority of participants (n = 4, 4%, three doctors and one pharmacist) reported other barriers. One was that PHCs no longer provide medications, which must now be forwarded to retail pharmacies to be dispensed. Participants expressed concern about this shift, with one stating that workers in the private sector were not doing their jobs as they were supposed to. According to this participant, retail community pharmacists did not explain medications to patients.  
The survey included some negative comments about the system. A pharmacist stated, “The system encourages pharmacists to purely carry out orders, and not question physicians”. Therefore, pharmacists who wanted to be more proactive were discouraged by such a system that hindered them from taking a more active role. The same participants also reported that “many hospitals and other centres are reluctant to develop pharmacist roles further”, which made pharmacists insufficiently equipped to get into high-level discussions. The same pharmacist reported medicolegal implications as another barrier that makes pharmacists worried about taking on advanced clinical roles beyond their traditional pharmacy practice.  



[bookmark: _Ref122825386][bookmark: _Toc153894578]Table 24: Barriers to primary care pharmacists providing clinical services to patients with diabetes
	
Barriers to pharmacists providing clinical services to patients with diabetes
 
	Total responses=106, responses rate in %
	Median (IRQ)


	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree
	

	
General Issues 


	
	
	
	
	
	

	The current primary care centre infrastructure
	1
	9
	22
	54
	14
	4 (3-4)

	Inadequate teamwork among healthcare professionals in the primary healthcare centres 
	2
	7
	14
	60
	17
	4 (4-4)

	Resistance to change among healthcare providers 
	2
	11
	12
	55
	20
	4 (3-4)

	Attitudes towards Pharmacists 
	
	
	
	
	
	

	Policymakers’ attitudes toward pharmacists’ role 
	1
	9
	25
	48
	17
	4 (3-4)

	Managers’ attitudes toward pharmacists’ role 
	3
	12
	18
	54
	13
	4 (3-4)

	Patients' attitudes toward pharmacists’ role 
	6
	21
	16
	51
	7
	4 (2-4)

	Lack of healthcare professionals’ confidence in pharmacists’ abilities
	4
	13
	22
	50
	11
	4 (3-4)

	Pharmacist Attributes
	
	
	
	
	
	

	1.      Skill/Knowledge-based 
	
	
	
	
	
	

	Lack of clinical education of pharmacists 
	3
	7
	15
	62
	13
	4 (3.75-4)

	Lack of clinical experience of pharmacists 
	3
	5
	9
	65
	18
	4 (4-4)

	Lack of communication skills of pharmacists 
	4
	16
	17
	51
	12
	4 (3-4)

	Lack of confidence of pharmacists in themselves and their ability 
	6
	11
	20
	52
	11
	4 (3-4)

	Pharmacist willingness to take on new roles 
	3
	11
	24
	51
	11
	4 (3-4)

	2.      Workforce based 
	
	
	
	
	
	

	Lack of qualified pharmacy staff working at primary healthcare centres 
	3
	6
	17
	60
	14
	4 (3-4)

	Lack of time 
	8
	10
	18
	53
	11
	4 (3-4)

	3.      Procedural/ Legal 
	
	
	
	
	
	

	Lack of prescribing authority for pharmacists 
	0
	8
	20
	59
	14
	4 (3-4)

	Lack of access to patients' medical records for pharmacists 
	3
	7
	11
	63
	16
	4 (4-4)

	Lack of a private room to interview patients and advise them 
	3
	4
	9
	65
	19
	4 (4-4)

	4.       Pharmacist Roles
 
	
	
	
	
	
	

	Lack of well-defined pharmacist role 
	1
	2
	11
	67
	19
	4 (4-4)

	Lack of awareness of the clinical role of pharmacist by healthcare providers 
	1
	2
	14
	62
	21
	4 (4-4)

	Resistance to the clinical role of pharmacists by healthcare providers 
	2
	8
	15
	65
	10
	4 (3.75-4)

	Administrations duties of pharmacists 
	2
	6
	23
	60
	9
	4 (3-4)

	Under-utilisation of pharmacist roles in primary healthcare centres 
	1
	2
	18
	64
	15
	4 (4-4)


Responses: (1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 4=Agree, 5=Strongly agree), IQR:  Interquartile Range.


[bookmark: _Ref122825503][bookmark: _Ref122825495][bookmark: _Toc153894801]Figure 13: Barriers to primary care pharmacists providing clinical services to patients with diabetes

5.1.7.1. Doctors, pharmacists, nurses’ views on the barriers to pharmacists providing diabetes-related services
There were no significant differences between the views of the three professional groups on the barriers to pharmacists providing diabetes-related services, see Table 25. However, Figure 14 illustrates interesting results that barriers related to policymakers' and managers' attitudes towards pharmacists' roles in diabetes management were less agreed upon by doctors compared to other professional groups. In addition, the barrier of Lack of HCPs’ confidence in pharmacists’ abilities was also obtained a lower doctors’ agreement (53%) than pharmacists’ agreement (64%) and nurses’ agreement (74%). Another interesting finding is that about half of the doctors agreed that pharmacists lack communication skills, while more than 80% of nurses agreed. Notice, it is very known in the Saudi MoH that doctors hold the policymakers' and managers' positions, so identifying their attitudes in this regard could be an advantage that could help pharmacists' involvement in diabetes care. 
Interesting results can also be seen in this figure: the barrier of Lack of confidence of pharmacists in themselves and their ability was obtained at a higher level of pharmacists' agreement (73%) than the level of agreement of other professional groups (57% and 63% for doctors' and nurses' agreement, respectively). 

[bookmark: _Ref122825943][bookmark: _Toc153894579]Table 25: Views of doctors, pharmacists, and nurses on the barriers to pharmacists providing diabetes-related services
	Barriers to pharmacists providing clinical services to patients with diabetes
	Profession
	Responses rate in % by Doctors=49, Pharmacists=30, and Nurses=27
	Median (IQR)

	Fisher’s Exact


	
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree
	
	

	General Issues 
	
	
	
	
	
	
	
	

	The current primary care centre infrastructure 

	Doctor
	2
	10
	18
	47
	22
	4 (3-4)
	0.09

	
	Pharmacist
	0
	3
	20
	63
	13
	4 (3.75-4)
	

	
	Nurse
	0
	15
	30
	56
	0
	4 (3-4)
	

	Inadequate teamwork among healthcare professionals in the primary healthcare centres

	Doctor
	4
	8
	16
	49
	22
	4 (3-4)
	0.63

	
	Pharmacist
	0
	3
	10
	73
	13
	4 (4-4)
	

	
	Nurse
	0
	7
	15
	67
	11
	4 (4-4)
	

	Resistance to change among healthcare providers 

	Doctor
	2
	16
	10
	51
	20
	4 (4-5)
	0.39

	
	Pharmacist
	0
	13
	13
	50
	23
	4 (3-4.25)
	

	
	Nurse
	4
	0
	15
	67
	15
	4 (4-4)
	

	Attitudes towards Pharmacists 
	
	
	
	
	
	
	
	

	Policymakers’ attitudes toward pharmacists’ role 

	Doctor
	0
	12
	31
	37
	20
	4 (3-4)
	0.12

	
	Pharmacist
	0
	7
	20
	50
	23
	4 (3-4.25)
	

	
	Nurse
	4
	7
	19
	67
	4
	4 (3-4)
	

	Managers’ attitudes toward pharmacists’ role 

	Doctor
	4
	16
	25
	39
	16
	4 (3-4)
	0.16

	
	Pharmacist
	0
	10
	10
	63
	17
	4 (4-4)
	

	
	Nurse
	4
	7
	15
	70
	4
	4 (3-4)
	

	Patients' attitudes toward pharmacists’ role 

	Doctor
	6
	27
	18
	41
	8
	3 (2-4)
	0.27

	
	Pharmacist
	7
	17
	20
	47
	10
	4 (2.75-4)
	

	
	Nurse
	4
	15
	7
	74
	0
	4 (3-4)
	

	Lack of healthcare professionals’ confidence in pharmacists’ abilities 

	Doctor
	4
	12
	31
	43
	10
	4 (3-4)
	0.41

	
	Pharmacist
	3
	20
	13
	47
	17
	4 (2.75-4)
	

	
	Nurse
	4
	7
	15
	67
	7
	4 (3-4)
	

	Pharmacist Attributes
	
	
	
	
	
	
	
	

	1.      Skill/Knowledge-based 
	
	
	
	
	
	
	
	

	Lack of clinical education of pharmacists

	Doctor
	2
	2
	20
	65
	10
	4 (3.5-4)
	0.37

	
	Pharmacist
	3
	13
	7
	57
	20
	4 (3.75-4)
	

	
	Nurse
	4
	7
	15
	63
	11
	4 (3-4)
	

	Lack of clinical experience of pharmacists 

	Doctor
	2
	2
	8
	67
	20
	4 (4-4)
	0.75

	
	Pharmacist
	3
	10
	7
	60
	20
	4 (4-4)
	

	
	Nurse
	4
	4
	15
	67
	11
	4 (4-4)
	

	Lack of communication skills of pharmacists 

	Doctor
	2
	25
	22
	35
	16
	4 (2-4)
	0.00

	
	Pharmacist
	3
	13
	17
	50
	17
	4 (3-4)
	

	
	Nurse
	7
	4
	7
	82
	0
	4 (4-4)
	

	Lack of confidence of pharmacists in themselves and their ability 

	Doctor
	4
	12
	27
	45
	12
	4 (3-4)
	0.24

	
	Pharmacist
	7
	10
	10
	53
	20
	4 (3-4)
	

	
	Nurse
	7
	11
	19
	63
	0
	4 (3-4)
	

	Pharmacist willingness to take on new roles 

	Doctor
	2
	8
	33
	41
	16
	4 (3-4)
	0.07

	
	Pharmacist
	7
	20
	17
	47
	10
	4 (2-4)
	

	
	Nurse
	0
	7
	15
	74
	4
	4 (4-4)
	

	2.      Workforce based 
	
	
	
	
	
	
	
	

	Lack of qualified pharmacy staff working at primary healthcare centres 

	Doctor
	2
	4
	22
	53
	18
	4 (3-4)
	0.52

	
	Pharmacist
	3
	7
	10
	63
	17
	4 (4-4)
	

	
	Nurse
	4
	7
	15
	70
	4
	4 (3-4)
	

	Lack of time 

	Doctor
	10
	8
	20
	49
	12
	4 (3-4)
	0.67

	
	Pharmacist
	3
	17
	13
	50
	17
	4 (3-4)
	

	
	Nurse
	7
	7
	19
	63
	4
	4 (3-4)
	

	3.      Procedural/ Legal 
	
	
	
	
	
	
	
	

	Lack of prescribing authority for pharmacists 

	Doctor
	0
	6
	20
	53
	20
	4 (3-4)
	0.21

	
	Pharmacist
	0
	10
	17
	57
	17
	4 (3-4)
	

	
	Nurse
	0
	7
	22
	70
	0
	4 (3-4)
	

	Lack of access to patients' medical records for pharmacists 

	Doctor
	4
	8
	12
	55
	20
	4 (3.5-4)
	0.75

	
	Pharmacist
	3
	7
	7
	67
	17
	4 (4-4)
	

	
	Nurse
	0
	4
	15
	74
	7
	4 (4-4)
	

	Lack of a private room to interview patients and advise them 


	Doctor
	4
	4
	10
	63
	18
	4 (4-4)
	0.51

	
	Pharmacist
	3
	3
	10
	53
	30
	4 (4-5)
	

	
	Nurse
	0
	4
	7
	82
	7
	4 (4-4)
	

	4.       Pharmacist Roles
	
	
	
	
	
	
	
	

	Lack of well-defined pharmacist role 

	Doctor
	2
	0
	12
	65
	20
	4 (4-4)
	0.40

	
	Pharmacist
	0
	3
	3
	70
	23
	4 (4-4.25)
	

	
	Nurse
	0
	4
	19
	67
	11
	4 (4-4)
	

	Lack of awareness of the clinical role of pharmacist by healthcare providers 

	Doctor
	2
	0
	14
	59
	25
	4 (4-4.5)
	0.73

	
	Pharmacist
	0
	3
	13
	60
	23
	4 (4-4.25)
	

	
	Nurse
	0
	4
	15
	70
	11
	4 (4-4)
	

	Resistance to the clinical role of pharmacists by healthcare providers 

	Doctor
	2
	6
	20
	57
	14
	4 (3-4)
	0.30

	
	Pharmacist
	3
	10
	10
	63
	13
	4 (3.75-4)
	

	
	Nurse
	0
	7
	11
	82
	0
	4 (4-4)
	

	Administrations duties of pharmacists 

	Doctor
	0
	6
	27
	57
	10
	4 (3-4)
	0.25

	
	Pharmacist
	7
	3
	27
	50
	13
	4 (3-4)
	

	
	Nurse
	0
	7
	11
	78
	4
	4 (4-4)
	

	Under-utilisation of pharmacist roles in primary healthcare centres 

	Doctor
	0
	0
	18
	59
	22
	4 (4-4)
	0.12

	
	Pharmacist
	3
	0
	20
	63
	13
	4 (3.75-4)
	

	
	Nurse
	0
	7
	15
	74
	4
	4 (4-4)
	


* P < 0.05: statistically significant, IQR: Interquartile Range, responses (1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 4=Agree, 5=Strongly agree)







[bookmark: _Ref122485771][bookmark: _Toc153894802]Figure 14: Barriers to primary care pharmacists providing clinical services to patients with diabetes
5.2. [bookmark: _Toc122626424][bookmark: _Toc153894198]Summary and Conclusion
This chapter introduced the first data collection stage, the quantitative survey method and the results of the quantitative approach. Data were collected from doctors, pharmacists and nurses working or who worked in PHCs in the Eastern Province of SA. 60% of the participants at this stage had more than ten years of experience working in PHCs. In general, positive results were found at this stage, including that primary care pharmacists working in PHCs in SA provide clinical activities beyond the traditional roles of preparing and dispensing medicines. Where it was found that pharmacists can play different roles in the management of diabetes in PHCs, including medication therapy management, medication review, co-morbid disease education, co-morbid disease medication management, blood glucose monitoring, hypoglycemia management, verification of prescriptions, preparing and dispensing of prescriptions, patient counselling and education, healthy lifestyle education, dependent/independent prescribing of diabetes medications. 
This stage also found that HCPs (doctors, pharmacists and nurses) had positive attitudes towards the role of pharmacists in patient care in general and diabetes care in particular. HCPs also reported positive perceptions of potential outcomes of pharmacist involvement in primary care management of diabetes, including a positive impact on patient outcomes and safety, as well as job satisfaction for primary care providers.
However, the level of agreement of the participants on pharmacists’ involvement in diabetes management in the future was slightly higher than the level of their current agreement, and the pharmacist's role as an independent prescriber was viewed negatively by the doctors. 
Several barriers to pharmacists providing clinical services to patients with diabetes have been identified at this stage Figure 13. The most common barriers were the lack of well-defined pharmacist role, a private room to consult patients, awareness of the clinical pharmacist’s role by HCPs, and clinical experience of pharmacists. 

After obtaining the quantitative results, a decision was made about which results need to be further explored through qualitative data collection. For instance, unclear, unexpected, surprising, or statistically significant/nonsignificant results were examined in more detail (Creswell and Clark, 2017) through operationalisation into interview questions that were used with subsequent qualitative phase participants.


6. [bookmark: _Toc153894199][bookmark: _Toc122626425]Chapter six: Qualitative Results

6.1. [bookmark: _Toc122626437][bookmark: _Toc153894200]Interview findings
This section presents the findings of the qualitative phase, which was conducted through one-on-one semi-structured interviews. The interviews were analysed using Braun and Clarke’s (2006) 6-stage thematic analysis process. NVivo software for qualitative analysis was also used to facilitate the coding process, see Appendix Q. 
A total of 9 interviews were conducted, with 8 participants from Qatif PHCs and 1 from Safwa PHCs. All participants were passionate about the research topic and talked openly about their experiences, feelings and views on pharmacist involvement in diabetes primary care management in SA and associated facilitators and barriers to adding the pharmacist into the diabetes care team. Participants’ willingness and openness to discuss the issues related to the research topic showed the importance of the topic to them. Each participant makes a unique contribution and enriches the research data. 
In general, all participants agreed on the importance of the pharmacist being part of the diabetes care team in PHCs. However, they had different experiences of working with a pharmacist at their practices. The participants on the whole demonstrated that the pharmacist's role in diabetes management was different and varied between PHCs, from providing basic services such as dispensing prescriptions to patients to providing advanced clinical services such as reviewing medications. 
Although all participants had positive perceptions of a pharmacist's critical role in diabetes management, the majority expressed the importance of this role in dispensing medications to patients and educating them about their medications. Some participants see the pharmacist's role beyond the dispensing of prescriptions; they see the pharmacist as an expert in medications who should play an active role in diabetes management by providing advanced pharmaceutical care such as medication therapy management.

6.1.1. [bookmark: _Toc122626438][bookmark: _Toc153894201]Participants demographic information
The participants came from the same culture and background. All participants (9 HCPs; 4 nurses, 3 pharmacists, and 2 doctors) were from SA. Participants’ years of experience working in SA were almost the same. All had been working in the Saudi MoH for more than ten years at the time of the interview, except one had work experience of more than five years and fewer than ten years. The research data benefited greatly from such a group with so much experience. It was enriched by the participants’ reflections on their experiences and perceptions. Eight participants were female, and one were male. Most participants work in Qatif, SA. Only one works in Safwa, SA. The interviews ranged in duration from 24 to 60 min with an average length of 38 min. See Table 26. 
[bookmark: _Ref122827340][bookmark: _Toc153894580]Table 26: Demographic Information of the Participants
	No. of participants
	9
	Participant code

	Gender
	
	

	Male
	1
	

	Female
	8
	

	Nationality
	
	

	Saudi
	9
	

	Non-Saudi
	0
	

	Qualification
	
	

	Doctor
	2
	D1, D2

	Pharmacist
	3
	Ph1, Ph2, Ph3

	Nurse
	4
	N1, N2, N3, N4

	Years of experience
	
	

	0-5
	0
	

	>5-10
	1
	

	>10
	8
	

	Workplace
	
	

	Qatif
	8
	

	Safwa
	1
	

	An average interview duration (mins)
	38
	





6.1.2. [bookmark: _Toc122626439][bookmark: _Toc153894202] Thematic groups
Four key themes were constructed from the interviews (Table 27) relating to the involvement of pharmacists in primary care management of patients with diabetes, followed by a set of sub-themes. In the first theme, participants describe the pharmacy practice in primary care settings in SA and the role of primary care pharmacists in caring for patients in general and diabetics in particular. Then the participants talked about the impact of integrating pharmacists into PHCs, followed by talking about the perceived impacts of pharmacists involvement in diabetes primary care management. Finally, concerns were raised about the closing of pharmacies from PHCs and the diversion of the medication supply service to the retail community pharmacy. The main concern was lack of communication between PHCs and community pharmacies. 
The second theme presents primary HCPs' attitudes, perceptions, and expectations of pharmacists and how culture influences their attitudes toward the pharmacist's role. All participants agreed that pharmacists have a critical role in patient care, especially in chronic care including diabetes care. However, various views were expressed regarding pharmacists' different roles in managing diabetes. A number of participants see the importance of the pharmacist's role in preparing and dispensing prescriptions to patients as well as educating them about their medications. Some see pharmacists as experts in medications; they can be dependent or independent prescribers, managing common illnesses and providing a medication therapy management service for chronic disease patients. 
In the third theme, participants explain the challenges of engaging pharmacists in diabetes primary care management with the current transformation of the health care system where pharmacists were moved from PHCs to other settings such as hospitals. Several challenges were identified and categorised into two main groups: issues related to the healthcare system and issues related to HCPs. 
The fourth theme shows the facilitators of pharmacists involvement in diabetes management with the current transformation of changing the pharmacy practice in a primary care setting to become a patient-centred practice. The main factor was the Saudi Vision 2030. Now, with the 2030 vision, the goals of pharmaceutical care in primary healthcare settings have changed dramatically from a product focused practice to a patient focused practice. The new transformation in the Saudi health care system gives opportunities to primary care pharmacists to provide public health services. 


[bookmark: _Ref122828312][bookmark: _Toc153894581]Table 27: Themes identified in qualitative interview data  
	Themes
	Theme definition/Description
	Sub-themes/ Subtitle

	Role of pharmacists in primary care settings
	-Identification of the standard roles and practices of primary care pharmacists; What are pharmaceutical care services provided to patients in PHCs? What actual roles did pharmacists play in these centres? 
- Determining the impact of engaging pharmacists in managing primary care patients
	-Standard roles and practices for primary care pharmacists 
- impact of integrating pharmacists into PHCs teams
-Perceived impact of involving pharmacists in diabetes primary care management 
- Concerns over shifting of pharmacy services to the retail community pharmacies

	Attitudes, perceptions, and expectations of HCPs of pharmacists
	The way primary HCPs think or feel about pharmacists' role in patients’ care. This includes both positive and negative attitudes towards the role of pharmacists in the healthcare system in general and in diabetes care in particular 
	-Culture’s influence on attitudes toward the pharmacist’s role 
- Doctors’ attitude towards the role of pharmacists in diabetes management 
- Nurses’ attitudes towards pharmacists’ role in diabetes management 
- Pharmacists' attitude toward their roles in diabetes management

	Challenges of engaging pharmacists in diabetes primary care management
	Identifying the challenges pharmacists faced in providing pharmaceutical care to patients when they were working in PHCs. 

Identify the barriers to engaging pharmacists in managing diabetes with the current health transformation strategy and proposed solutions to achieving healthcare transformation goals in PHCs
	-Challenges of providing pharmaceutical care in PHCs
- Issues related to the healthcare system 
-Issues related to healthcare professionals 

-Barriers to pharmacists’ involvement in diabetes primary care management to achieving healthcare transformation goals
Transferring pharmacists from PHCs and the impact of the work environment on their participation in patient care 
Shortage of qualified and trained pharmacists
Lack of a role model 

	Facilitators to pharmacists involvement in diabetes primary care management
	What are the facilitators that could help in engaging pharmacists in diabetes management in PHCs
	-Developing pharmacy practice for the Saudi Vision 2030 
- Prioritising pharmaceutical care services in primary care settings: Services needed in PHCs 
- A need for a MDT to develop care plans for chronic patients 
- Desire of primary HCPs to have a pharmacist on their team 
-Pharmacists’ willingness to take on new roles provide clinical services 
-Simulation of advanced pharmacy practice applied in other regions of SA 
-Drug Delivery Initiative for Chronic Disease Patients in the COVID-19 Pandemic 
- Digitising Healthcare System



6.1.3. [bookmark: _Toc153894203]Role of pharmacists in primary care settings
This first theme focuses on participants’ experiences working with/as pharmacists in PHCs and their perceptions of the pharmacy practice in primary care settings (PHCs and retail community pharmacies). The theme consists of four sub-themes that are related to each other to understand the participants’ experiences and perceptions of pharmacy practice in their work. In the first sub-theme the interviewees described pharmaceutical services delivered to patients and pharmacists’ roles in patient management. In the second sub-theme the interviewees described the impacts of integrating pharmacists into PHCs teams. The third sub-theme relates to participants talking about the perceived impact of involving pharmacists in diabetes primary care management. The final sub-theme covers participants’ expression of their concerns over the shifting of pharmacy services to the retail community pharmacies.
6.1.3.1. Standard roles and practices for primary care pharmacists
This sub-theme mainly focused on pharmacy practice in PHCs. All participants agreed that pharmacists have a critical role in patient care, especially chronic care, including diabetes. The interviewees talked about the work duties of pharmacists in their workplace. 
Job responsibilities
The participants mentioned that a pharmacy in a PHC is usually run by an employee who is a pharmacist or pharmacy technician responsible for all pharmaceutical services provided to patients, HCPs, the public, and organisations. They are thus responsible for: ordering medications for patients and the health centre and implementing policies and procedures regarding the dispensing of medications to the patients, implementing the drug safety programmes through reporting any adverse drug reactions, allergies, and medication errors, performing monthly inspection of the pharmacy and all medication storage areas for any expired or near to expire medications, reporting drug shortages to the doctors and medical director, and recommending alternative solutions, recording monthly consumption statistics, reviewing prescription orders for appropriateness, identifying drug-drug interactions and intervening when necessary by direct communication with attending doctor, dispensing of medical prescriptions after verification, providing medication education and counselling patients on appropriate medication usage and storage, providing also educational presentations to pharmacy staff, other healthcare professionals, and intern students:
‘The pharmacy is usually operated with a pharmacy employee, either a pharmacist or a pharmacy technician. This employee must provide the service of traditional pharmacy practice, mainly to dispense prescriptions to patients and perform all technical and administrative tasks.’ Ph1
‘A pharmacist who works alone in a PHC has to do a lot of work regarding statistics, recording the number of medications and ordering medications.’ Ph2

Product-Focused Practice
It was found that traditional pharmacy practice is the predominant practice in primary health care settings. The findings indicated that the primary role of pharmacists in PHCs was dispensing medical prescriptions to patients. When asked about the primary role of primary care pharmacists, participants were unanimous that it was preparing and dispensing prescriptions to patients. This was recognised by pharmacists themselves but also nurses and doctors as these two quotes illustrate:
‘The pharmacist's role is often to dispense the medication and make sure that medication is compatible with the diagnosis […] He/she checks the drug name, dosage, etc. They usually write these things out, how often before and after eating and a little to educate the patient about medicines. These are what actually a pharmacist does […] basically dispensing medication orders!’ N1
‘From what I saw, I think the role was to dispense drugs, but if you write a wrong prescription, they also give you feedback.’D1

Patient-Focused Practice 
However, a number of interviewees stated that the role of pharmacists went beyond simply dispensing prescriptions to patients. Interestingly, provision of some clinical pharmacy activities was reported, such as providing drug review services and participating in many vital activities related to the management of patients with chronic conditions, especially diabetes patients, including managing medication for co-morbidities, monitoring blood glucose levels, and educating patients about a healthy lifestyle by providing essential information on diet and exercise as they relate to diabetes management and like the traditional roles noted above this was recognised by pharmacists themselves but also other health professionals:
‘Pharmacists have to check lab results, such as checking kidney function tests. I did that before; I used to calculate an estimated glomerular filtration rate and check HbA1c level when I was in the PHC.’ Ph2
‘The pharmacist participates and is highly involved in patients' treatment plans. I always see doctors talking to and consulting the pharmacist when they prescribe medications or add a new treatment. They discuss all issues related to the patient's condition, including laboratory results […] the pharmacist makes suggestions and asks if the patient is taking other medications.’ N2
The interviewees reported another active role for pharmacists in PHCs, that of working as a medication advisor. The nurses in particular emphasised this role, and it was also noted that they used the pharmacist more than the doctor as a health information channel:
‘Nurses have a superficial knowledge of medicines, so the pharmacist benefited us enormously. When I give an injection or particular medication, I used to refer to and ask the pharmacist more than the doctor because he knows more about medicines […] His role was as a drug advisor. Doctors sometimes resorted to pharmacists for medication consultation. The doctor asked the pharmacist whether to start this medication or prefer another one; what is the best option to treat a patient…Doctors would turn to the pharmacist as a pharmacological advisor to ensure/confirm the patient's treatment.’ N3

Other roles
One of the well-known tasks in the scope of the nursing service is to give injections to the patient; surprisingly, one of the nurses pointed out that some of the pharmacists she worked with helped the nurses with this task.
‘Some of the services we provide to the patient in the dressing room, such as giving injections, some pharmacists are diligent and perform this role. They practise this.’ N2
Together, these findings provide important insights into the role of pharmacists in PHCs that go beyond dispensing. Therefore, the following sub-theme, moves to identify the impact of integrating pharmacists into PHCs team. However, this integration has been affected by the health transformation strategy as pharmacists are currently no longer working in PHCs. All pharmacists were transferred to work elsewhere, most to hospitals where participating pharmacists reported this.
6.4.3.2. Impact of integrating pharmacists into PHCs teams
This subtheme helped us understand what HCPs think about integrating pharmacists into primary healthcare teams and how this integration affects healthcare delivery. 
All participants agreed that pharmacists have a critical role in patient care, especially in chronic care including diabetes care. They also agreed that pharmacy services should be available to patients and integrated in PHCs as the presence of a pharmacist within the primary healthcare team has a critical role in delivering safe and effective care to patients. When participants were asked about the impact of pharmacists' participation in diabetes management, they unanimously agreed that pharmacists' contributions positively impact the delivery of health care services.
The following are positive impacts of the pharmacist's work within the PHC staff, which were extracted from the interviews.
Teamwork 
The participants described the importance of following a multidisciplinary team-based practice approach, where several health professionals work together to deliver comprehensive patient care. They presented some positive impacts of implementing this approach – involving a pharmacist when they were in PHC – on their work, patient outcomes, and patient safety. They also provided some issues with applying this approach as pharmacists are currently being relocated from PHCs. The participants pointed out this fact and emphasised the importance of adding a pharmacist to the chronic care team.
‘The work depends on teamwork from several disciplines […] There must be teamwork to continue providing the service […] and as I mentioned at the beginning, the pharmacist is irreplaceable.’ N4
‘The role of the pharmacist is very, very important to complete the team in PHCs…’N2

Communicating within teams
Participants found it easy to communicate with pharmacists when they worked in the same practice/site. 
‘We have you know some interaction with the pharmacist regarding the dose sometimes regarding with frequency sometime regarding the substitution of the brand if it is not available […] The pharmacist might find that the patient has been shifted and he wants to clarify whether this is written by mistake or written intentionally so he might call back me to just confirm that the order or to question about the dose so usually it is kind of a team work rather than just an order by the physician…’D2
‘We might know if the patient refused to take the prescribed amount that he gets a poor compliance. So the information shared by the pharmacist [...] If a patient did not come for refill at schedule refilled, the pharmacist will you know analyse this information as a poor compliance […] or  maybe he's not taking the dose as directed by the physician so I think sharing the information through the team, the treating team,  well it is very valuable, any behavioural any let’s say a comment from the patient to the pharmacist is a valuable comment that might add a key role in the management of the chronic disease I think.D2

Delivery of care: Pharmacists' integration in PHCs affects care delivery
Pharmacies located in PHCs seem more effective in providing pharmaceutical care than retail community pharmacies. Pharmacists working in PHCs can intervene in patients’ management to some extent via accessing patients’ records, assessing patients’ treatment plans, and communicating with treating doctors and other HCPs when needed. In comparison, pharmacists in retail pharmacies do not have these advantages and are limited to dispensing medications to patients.
‘For DM patients, in PHC, we have a chance to interact with patients more […]. We check/review patients’ medications every time they visit the centre to dispense their refill prescriptions […] We make sure that the drug is given safely to patients. For example, if there is any change in a patient's medication, we can detect this by reviewing the patient's drug profile. We review the patient's medication and documenting and updating any changes in the medications in this file. So through this, you can see if there is any change in prescribing the medication itself, the dose, frequency, etc. We also detect medication errors. For example, if a mistake was made by doctors from not giving the usual dose or miss writing any medication for the patient, the pharmacist contacts the prescribers to notify them.’Ph2
‘When a patient comes to the pharmacy to take their medication, we usually review the prescription and make sure exactly what medications the patient is using. If any change is made in the patient's prescription/patients' medications, for example, in the dose or frequency of the medication or a change of medication to another medication, I contact the doctor to inquire about the reason for any change. I also ask the patient about this change and whether it is based on laboratory results. I only dispense the Rx after making sure with the doctor and patient about any change in the patient's prescription.’Ph1
Job satisfaction for primary healthcare providers
A positive work experience was observed in all participants who worked with pharmacists in PHCs. In addition, the pharmacists were satisfied with and enjoyed working in PHCs and hope to return to work in the PHCs. When we asked pharmacist interviewees about their experience working in the PHC, they answered:
‘It was a fantastic (excellent) experience […] As a primary care pharmacist, I would very much like to return to work in PHCs. There I feel that I am closer to the patient than the hospital, so my service to them would be better.’ Ph1
‘We work as a family in the PHCs… I have been moved from the PHC, but I believe that pharmacists can play an important and active role in patient care in PHC’ Ph2
‘I hope the pharmacists return to work in PHCs. Their role is important’ Ph3
We found that also nurses and doctors wished pharmacists to go back to working in the PHCs:
‘I hope that pharmacists will return to PHCs because their role is influential; they have a significant role in patients’ care’. N3
‘I hope that even if I retire, the pharmacist's role will return to PHCs. I hope so […] The role of the pharmacist is very, very important in PHCs. Unfortunately, we missed it greatly’ N2
The results of the interviews also indicate that the integration of pharmacists with the medical team in PHCs achieves positive effects for the pharmacists, the medical team and patients. All pharmacist interviewees expressed their satisfaction with this integration as the discussion with the medical team about medication related issues enhanced their job satisfaction.
‘It is a nice feeling. I feel job satisfaction from doing my role as a pharmacist rather than a dispenser. When I discuss with the doctor, I feel proud of my profession as a pharmacist.’ Ph1
‘I like this so much. I like to search, be involved, and feel satisfied when I do that because I want to do my job in the best way that I can.’ Ph2
‘I feel proud of myself as a pharmacist, especially if I could deliver the message correctly and it was taken, and the patient benefited from it…’. Ph3
Doctors and nurses interviewed were also satisfied with working with pharmacists. They have valued pharmacists’ contributions in patients’ management and stated that pharmacists increased their knowledge in medications. Participants highlighted that pharmacists are highly skilled clinicians who have excellent knowledge of medications. 
‘I hear a lot of instruction given by a pharmacist which is a valid one, I learned from it myself…I was lucky to have somebody who is more eager and expert in the pharmacy, he holds a bachelor’s degree so always we have a lovely discussion about the changing the plan or shifting from one to another brand or another classes equivalent and what is the equivalent dose, how to shift…’D2
‘We worked as an integrated team. Since nurses have a superficial knowledge of medicines, so the pharmacist benefited us enormously’ N3 

Patients’ outcomes and patients’ safety 
Participants indicated that integrated pharmacists improved patient safety and contributed to avoiding preventable patient harm by detecting medication errors and medication-related problems.   
‘We detect medication errors. For example, if there is a mistake made by doctors from not giving the usual dose or miss writing any medication for the patient, the pharmacist contacts the prescribers to notify them […] I remember a case, when a patient told me that she got tired of her pills because she felt tired, chilled, and weak when she took them. I asked her how she takes her medication? She told me that she takes glibenclamide three times a day with metformin. While it was prescribed to her twice a day. I told the doctor about this problem, explained how she should take her medication, and then she felt better.’ Ph2
Another beneficial effect of pharmacists' work within the primary healthcare team was that pharmacists enhanced PHC services and patient safety through improved prescribing practice. Participants reported that pharmacists had improved the prescribing practice by communicating effectively with other HCPs through discussions and providing educational sessions to keep them abreast of the latest developments in pharmacotherapy.
‘A pharmacist gives a lecture in the continuing education programme for healthcare providers… Our lectures include information about treatments, drug safety, and other relevant medication-related topics from our field in which we are experts.’ Ph2
Participants stated that having pharmacists within the PHC is very convenient for patients, they do not have to be referred to a different site to receive their medications; everything is provided in the same location. The safety implication of this is shown in the following quotes. 
‘Now, patients are stressed by moving from one pharmacy to another, as the prescription is sometimes partially dispensed. The patient has to look for the rest of his medications in other pharmacies to complete the treatment as prescribed. The current situation is tragic for patients and us.’ N2
‘Now, there are significant obstacles; for example, elderly patients cannot go to the pharmacy, and most patients with chronic diseases are elderly, so they cannot go to the pharmacy to receive their medicine themselves. The one who takes medication for him from the pharmacy may not understand the medication and cannot deliver the correct treatment information.’ N3

Communicating with patients 
Participants reported another important aspect of patient outcomes and patient safety that was affected by the closure of pharmacies from PHCs: effective communication between pharmacists and patients. When the pharmacy was located within the PHCs, for the most part, patients received their medication themselves, so the pharmacist's instructions for their medication were obtained directly. But now the situation has changed, as can be seen from the following quote.
‘The pharmacy was inside the PHCs, prescriptions were dispensed directly to patients, face to face, but now who goes to the pharmacy, as I told you, one of the patient's relatives, father, son, brother or daughter, and brings the medicines, so the information about taking the treatment may be delivered incorrect to the patient. And patients sometimes take their treatments completely wrong. Now there is no direct contact between the pharmacist and the patient’. N2

Overall, these results indicate that the integration of pharmacists into PHCs has a positive impact on several aspects, including delivery of care and patient safety. Turning now to identify specifically the impact of pharmacist involvement in diabetes primary care management, whether perceived or potential, from the participants' point of view.

6.1.3.2. Impact of pharmacist involvement in diabetes primary care management 
This subtheme helped us to understand the opinion of HCPs about the perceived or potential impact of pharmacist involvement in diabetes care in PHCs in SA. The main outcomes that participants envisioned for the pharmacist's involvement in diabetes management with the primary healthcare team were that it would improve patient care delivery via improving workflow that could be achieved by delegating medication-related issues to be addressed by pharmacists. Other positive outcomes reported from engaging the pharmacist in diabetes management were improving patient outcomes and patient safety through patient education, improving patient compliance and preventing medication-related problems.
Delegating work to pharmacists and expanding roles of pharmacists
Participants were very encouraging regarding expanding the pharmacist's role to include carrying out the drug review, a task that takes time and effort from the treating physician. One of the more experienced participants also suggested going further to re-dispense the treatment for patients with stable chronic conditions and treat common diseases. He mentioned several diseases that pharmacists can manage, including managing urinary tract infections in women, and thyroid hormone deficiency, as both have a straightforward approach to treatment.
‘Roles should be directed to the pharmacist at least to have the pharmacist to do refill if there is no contraindication, if he has access to some crucial information like critinine or GeFR […] allergic status […] Number 2 with regard of the very clear you know indication of the pharmacological treatment  sometimes we get conditions like for example the UTI in females so any symptomatic UTI could be prescribed antibiotics unless it is  contraindicated, otherwise I don't have to confirm the diagnosis, this is also another role, another one for thyroid function, it is easy to adjust thyroid medication so if somebody who's already diagnosed after confirmation of two measurements of TSH and T4 and he is already stable I think the clinical pharmacist can adjust the dose and totally you know manage the hypothyroidism patient by dispensing same dose or adjusting the medication. I think there is many rules in the chronic disease and non-chronic disease for the clinical pharmacist, especially at primary care […] I think they might have a very clear role in more than 10 maybe conditions that should be managed totally under supervision of minimal consultation with the GP or family physician.’D2

Delivery of care
Participants reported that having a pharmacist on the diabetes care team would enhance care delivery by improving workflow as pharmacists can reduce the amount of time spent on medication-related issues. For example, “medication reconciliation” where assessing medication profile during clinical settings transitions to ensure no disturbed and updated medication therapy which takes time from doctors to write the drug list of patient in patient drug profile so if such task delivered by another HCPs and let’s doctors focus on medical related issues rather than medication related issues.
‘I think if the clinical pharmacist or the pharmacist is a smart one he might ask the patient to bring all his medication because maybe in the last two years we have change a lot of brands available in the primary care from different companies […] sometimes the patient is illiterate, he might use same medication from different companies, double dose, he might think this is a new medication prescribed by his physician so he might take 2 medication… I usually ask the pharmacists to bring me a sample so I might educate the patient; I say ok, we have changed the brand for you, do not confuse. They would dispense you this […] medication; this is the same one as before because most of our patients are illiterate…’D2
‘Having a pharmacist on the diabetes care team is important and necessary to give the right messages in the right place.’ N2

Patient outcomes and safety
Participants suggested that integrating pharmacies within PHCs could positively impact patient outcomes by increasing compliance and patient safety by reducing medication errors as the pharmacist can easily address medication-related issues.
‘When you have good pharmacist who might involve more with the patient in the education in order to have a good compliance […]  A patient might be a newly diagnostic diabetic while the doctor write metformin dose of 1 gram bid which is should goes with the titration. I think the guidance or having somebody who is senior in this area will add a lot in regard of the you know initiation in regard of the education not only to the patient but also to the healthcare workers […] any kind of services that might improve the drug drug interaction […] is very crucial.’D2
‘When the patient talks with the pharmacist, this improves his understanding of the treatment and affects his taking the treatment correctly, so the effectiveness of the treatment is more.’Ph3
‘When everybody in the medical team is involved in the healthcare plan of a diabetic patient and everybody agrees on the medications and the treatment plan it will be reassuring for the patient to hear the same instructions and the same things said from a doctor and from a pharmacist’ D1
In this section, most participants talked about the positive effects of pharmacists' contributions to the quality of health services in PHCs. All participants agreed that pharmacists have a critical role in patient care, including diabetes care. However, a common view amongst interviewees was that pharmacists’ contribution varies depending on the pharmacy's location. Pharmacists working in PHCs are more involved in patient care than pharmacists working in retail community pharmacies. Therefore, the majority of participants showed their disagreement with the closure of pharmacies in PHCs and the transfer of pharmacy services to the retail community pharmacy.
‘The pharmacist is a great assistant to the doctors and nurses… It is not accepted that pharmacists be taken out of the PHCs.’N3
‘Closing all pharmacy services from PHCs and moving all pharmacy staff to work in hospitals was not the right approach, in my opinion’ Ph1
Only one of the participants justified the closure of pharmacies in PHCs as these pharmacies were not considered to provide effective pharmaceutical care to the community as they should be, but their role is primarily limited to dispensing prescriptions; for this reason, they were closed, and the prescription dispensing service is transferred to the retail community pharmacies as indicated in the following quote. 
‘I think policymakers want to activate the clinical role of pharmacists. Since pharmacy services in the PHCs focused on the traditional role of dispensing prescriptions to patients, the policymakers did not find an effective role for primary care pharmacists in providing patient-centred care services. Therefore, the decision was made to close this service and replace it with retail community pharmacies’ Ph1
However, participants commented that the current situation has worsened:
‘The situation became worse, if there is a pharmacist in the centre, it would have been better coordination, but now there is no coordination at all. This is one of the downsides of closing the PHC pharmacy’ N3
The participants voiced concerns about the current pharmacy practice in the retail community pharmacies. A number of issues were reported in the pharmacy practice there. The next sub-theme of the findings, therefore, is concerned with shifting pharmacy services to the retail community pharmacies.
6.1.3.3.  Concerns over shifting of pharmacy services to the retail community pharmacies
Participants explicitly expressed concern about shifting pharmacy services to the retail community pharmacies. They raised several issues related to the safety culture of current pharmacy practice in retail community pharmacies and patient safety. 
Safety culture and patient safety 
Participants explicitly expressed concern that shifting pharmacy services to the retail community pharmacies was a patient safety threat, given that the current practice in retail community pharmacies is more business-based than patient-centred practice. They indicated that it affected the safety of their patients.
‘The pharmacist gives me the treatment, as if I were buying grocery items, exactly doesn't act like a pharmacist; not once did he give me instructions regarding my treatment’ N2
There were also some more negative comments about pharmacists' role in retail community pharmacies. Their role is limited to dispensing medical prescriptions to patients, and they do not engage in addressing the consumers' health. Interviewees described that as:
‘They practise only as dispensing pharmacists; they dispense prescriptions without knowing the patient's diagnosis or any other patient's health condition. The dispenser in the retail community pharmacy does not care. His job seems to be limited to handing out to patients their medications.’Ph1
‘Pharmacists in community pharmacies are just dispensers […] most of the time, they give the medication to the patient without any instructions written on it, even how to use it.’Ph3
When talking about current poor pharmaceutical practices in retail community pharmacies, suggestions were made by some of those interviewed to improve service there. These included extensive supervision and close monitoring of retail community pharmacy work by the supervisory authorities of the Saudi MoH and the employment of well-trained qualified pharmacists to provide advanced pharmacy practice focused on a patient-centred approach rather than a product-focused approach.
‘At least there is oversight of pharmacy practice in community pharmacies…I hope qualified pharmacists will be assigned to community pharmacies to take care of patients, especially patients with chronic diseases.’ Ph1
However, completely different opinions were noted from those of participants who criticised the practice of dispensing prescriptions by community pharmacists that have come from PHCs and their lack of professionalism in delivering this service. Surprisingly, one interviewee raised those pharmacists in community retail pharmacies are autonomous/independent HCPs and have general health care skills. They can treat minor ailments, and many patients go to them for advice, trusting their treatment. This inconsistency in service provision raises many questions that require more in-depth exploratory study.
‘There are people who do not go to the doctor for treatment; they go to the pharmacist. Previously, it was normal and common to get antibiotics from community retail pharmacies. People go to the pharmacy and are treated by pharmacists and receive their treatment; this is from real experiences from my family, those around us and PHC consumers who come to us and say I went to a pharmacist who gave me this remedy, and I benefited from it after I came to you and I did not benefit from you.’ N2

Lack of patient education 
Lack of patient education about their medication was one of the most common patient safety issues reported by the participants, as illustrated in the quotes below: 
‘There is no patient education at all about their medication. They dispense medications without any instructions on how to use the medicines as they are not labelled – there is not even a medication label on medication packages – and no education is provided to the patients’ Ph1
‘I see that the role of the pharmacist in the PHC is very important, especially with our experience now with the placement of the pharmacy outside the health centre. This change has affected patients, especially chronic disease patients, including diabetics, by not knowing their medications. Patients are not given instructions to take medicine and the importance of being regular in taking it; unfortunately, all of these things are not currently available to them. We always face patient complaints daily by returning to the health centre after taking medication from the retail community pharmacy. They do not alert patients. For example, when changing companies, these things happen constantly; companies change almost monthly. When the pharmacy was in the centre, I would see the pharmacists explaining these issues to the patients - these pills are the same treatment I received the previous month but from a different company. Currently, these things are not provided to patients, and this is from my personal experience’ N2

Lack of prescriptions verification
Another issue related to patient safety, which many participants raised, is that community pharmacists do not check the validity of the electronic prescription in terms of its suitability to the patient's condition; they dispense what is visible to them in the system. If the doctor makes a mistake in writing a specific medicine, it will be dispensed without discovering the matter. 
‘The patient receives the prescription code on his mobile phone to dispense it from any retail community pharmacy. I do not know exactly about the presence of the diagnosis in the electronic prescription. The diagnosis may be written in the electronic prescription, but the dispenser does not care. His job seems to be limited to handing out to patients their medications.’ Ph1

Logistics issues
Participants indicated that the lack of access by community pharmacists to patients' health records, as there is no electronic connection between PHCs and retail community pharmacies, may be a reason for community pharmacists not verifying prescriptions and their suitability for the patient's condition.
‘As a result of the lack of connection as well as communication between these two health settings, we sometimes see that a doctor may mistakenly write a medication for a patient in the prescription, and the community pharmacist dispenses it.’ N1

Communicating with patients 
Another reason that concerned participants with regard to patient safety is that the community pharmacist does not communicate directly with the patient, since usually the person who goes with the prescription to the pharmacy and receives the patient's medications is one of his/her relatives or those in charge of his/her care, and this is one of the negative consequences of closing the service for providing treatment at the health centre. This stresses the patients, especially the elderly, and may cause a delay in taking the medication due to the lack of transportation for the patient to reach the community pharmacy or his/her family being too busy to go to the pharmacy and receive treatment.
‘Now, there are significant obstacles; for example, elderly patients cannot go to the pharmacy, and most patients with chronic diseases are elderly, so they cannot go to the pharmacy to receive their medicine themselves. The one who takes medication for him from the pharmacy may not understand the medication and cannot deliver the correct treatment information.’ N3

Transportation 
Closing pharmacies from PHCs will require patients to have an additional trip and transportation to the retail community pharmacy to receive their medications. And the current problem that the participants mentioned is in the service of dispensing medical prescriptions, which is limited to the working hours of the health centres, which is the prescription dispensing service for health centre patients is determined at a specific time (from 8 am to 4 pm), which makes it more difficult for the patient. It was expected that one of the advantages of transferring the prescription dispensing service to the retail community pharmacy would be that the service would be available throughout the day.
‘…dispensing patients' prescriptions from the retail community pharmacy has become from 8 am to 4 pm during weekdays, which means the same situation when the pharmacy located in the PHC. So why let patients, especially the elderly, have trouble dispensing their prescriptions from an external branch, in addition to the fact that it is dispensed incorrectly for him.’ N3
‘I think the structure of PHCs now, the pharmacy is separated from any healthcare centres. The pharmacy is not at the same building which makes it more difficult for the patient to get the medicine...’D2

Impacts on teamwork and communication between professionals
Another main issue raised by participants was the lack of communication between community pharmacists and HCPs. Participants found it easy to communicate with pharmacists when they worked in the same practice/site. They described the current situation as challenging as there is no clear connection pathway between primary HCPs and pharmacists working in retail community pharmacies. 
‘Currently there is no clear pathway although there is a contact number appearing in the profile of physician prescribing, but they are not calling. I haven't received any calls from the retail community pharmacy.’  D2
‘It also makes it harder for healthcare practitioners to get in touch with pharmacists since they are in a different building, and they don’t know which pharmacy the patient will go to and which pharmacists.’ D1
‘Community pharmacists work in isolation without any contact with the medical team in PHCs.’Ph1
Due to a lack of communication between healthcare workers in PHCs and community pharmacies, the patient is sometimes given medication other than what is written in the electronic prescription. The treating physician is not notified of the reasons for the change. This is evident in the following quote:
‘Now there is no communication or feedback from community pharmacists. Some patients come back to us and ask: why have you changed my medication? When referring to the doctor’s prescription, the doctor wrote the same name as the requested medication, but we do not know the reasons for the change. There is no communication and no feedback to the doctor from community pharmacists.’N1
Others reported that patients sometimes receive the same medicine from different brands
‘A patient sent me a photo of the same medication; he said I have a shortage of this and this. Well, this is just a duplicate of the same drug; why are you sending these two; he said I received them from the pharmacist’ D2
Dealing with team members based on the workplace was one important issue raised by participants who recognised the lack of communication between health care workers in the PHC and the retail community pharmacies. Participants indicated that the communication system between these two healthcare settings needed to be improved.
Lack of medication information service in PHCs
Another major problem that participants encountered after transferring pharmacists from PHCs was the loss of a medication advisor and the difficulty of finding a replacement. There are no medication consultation services or medication information centres in PHCs such as there are in hospitals. And they demanded that this service be provided by appointing a specialist pharmacist to answer their medication-related inquiries.
‘The first obstacle at present is the lack of a pharmacist in PHCs. If a doctor needs a medication consultation, now it is not easy to find someone to consult; he does not know who to turn to.’ N2
Taken together, these findings suggest that there are several issues related to current community pharmacy practice. All participants showed their disagreement with the closure of pharmacies from PHCs and the transfer of pharmacy services to retail community pharmacies. All participants agreed that pharmacy services should be available to patients and integrated into PHCs as the pharmacist within the primary care team has a critical role in patient care, especially in chronic care. The next section of data analysis concerns how primary HCPs (doctors, nurses, and pharmacists) think or feel about the role of pharmacists in diabetes management.



6.1.4. [bookmark: _Ref126858131][bookmark: _Toc153894204] Healthcare providers’ attitudes, perceptions, and expectations of the pharmacist’s role in diabetes care
This theme focuses on participants' perceptions of the role of primary care pharmacists in the management of diabetes. It provides an understanding of participants' attitudes toward pharmacists' involvement in diabetes management and how culture influences their attitudes toward the pharmacist's role. It also helps explain why pharmacists classify themselves as dispensers or technicians rather than professionals and how the culture of SA has shaped their roles.
This theme consists of four sub-themes: culture’s influence on attitudes toward pharmacist’s role, doctors’ attitude toward pharmacist’s role, nurses’ attitude toward pharmacist’s role, and pharmacists’ attitude toward pharmacist’s role, and how they differ in their views and attitudes toward the pharmacist's role in diabetes management.
In general, positive attitudes toward pharmacists' roles were found in all three professional groups. They consider pharmacists are crucial members of healthcare teams and systems. However, differences were also found in the HCPs' attitudes toward the clinical roles of pharmacists. The findings indicate that the general perceptions of primary HCPs about the role of pharmacists is limited to dispensing prescriptions and educating patients on their medications. However, doctors expect more active roles from pharmacists rather than the typical role. 
6.1.4.1. 
Culture’s influence on attitudes toward pharmacist’s role
It seems that the society's culture has a significant influence on the attitudes of the medical staff and people towards the pharmacist's role. The stereotypical role of the pharmacist who works in a PHC is only to dispense prescriptions without intervening in the doctor’s orders. At the same time, the image appears better for the retail community pharmacists, as they appear or see that they are independent in treating the patient.
‘We have inherited the role of the pharmacist as dispenser due to the lack of the available qualified clinical pharmacist or bachelor degree pharmacist. Their role was very limited and as it is already a stereotype that the pharmacist is dispenser while their job and their background is totally different from the stereotype picture that was inherited for a long time, for more than 30 years.’D2
‘Due to the influence of culture on us, what we grew up on, this person does this, and that person does that and so on.’ Ph3
One of the participants held pharmacists responsible for changing the stereotype about their role in PHCs:
‘A big job is needed by the newly graduated clinical pharmacist in order to change this stereotype picture. I don't think it is only the legislation rather than the role model, we don't have a role model in the primary care, role of the clinical pharmacist…’D2

The stereotype of retail community pharmacy is illustrated in the following quote: 
‘The patient considers the pharmacist as a doctor, and we see this more often in retail community pharmacies. Patients go to community pharmacists to explain their condition and seek treatment. The role of the pharmacist is big and not simple.’N1
It was noted from the participants' answers that the community's attitude towards the pharmacist's role is somewhat better than that of HCPs, although the prevailing practice in both places is the traditional role. However, community pharmacists have privileges that pharmacists do not have in PHCs, as they are allowed to treat common diseases and re-dispense medications for chronic diseases, while pharmacists working in PHCs, for legal reasons, cannot dispense any medication, even those over-the-counter medications such as paracetamol, without a prescription. This is why pharmacists working in PHCs are seen as dispensers who only count the pills.
6.1.4.2. Doctors’ attitude towards the role of pharmacists in diabetes management.
The participants in this study included only two doctors. Their experience varies greatly, one with over 20 years and the other almost five years. The person with the longer experience is a consultant and leader at the level of the MoH, and the other is a general practitioner with little experience working in PHCs. Both of them have very positive attitudes towards the pharmacist's participation in the treatment of diabetics. But the two differ in terms of their level of trust in a pharmacist's abilities. The more experienced person was very encouraging regarding expanding the pharmacist's role to include carrying out the drug review, a task that takes time and effort from the treating physician. He also suggested going further to re-dispense the treatment for patients with stable chronic conditions and treat common diseases. He mentioned several diseases that pharmacists can manage, including managing urinary tract infections in women, and thyroid hormone deficiency, as both have a straightforward approach to treatment. 
‘I think of the role of the pharmacist in reviewing medication is a crucial one […] if we have any intervention with regard of the polypharmacy, I think this will decrease the admission rate due to the electrolyte disturbances related to be polypharmacy […] I have sometimes 15 visits just for refill or 15 calls just for refills […] and I'm wondering if this role should be directed to the pharmacist.’ D2
As for the other doctor with less experience, it seems that she is less familiar with the clinical roles that the pharmacist can play. This is evident by her response to the question about delegating the task of medication review to the pharmacist instead of the doctor; in her opinion the doctor must review the patient's medications before issuing a new prescription, even if the pharmacist already does so.
‘Well, I think both (doctor and pharmacist) should do it. I think the doctor is responsible for prescribing the medicine and if there is any mistake will be the one who has to answer to any committee; so he should “you have to do your own work.”  He should review the medication of each single patient, he is responsible for that, and if we are talking about a committee, we need to report things to, let’s say, the ministry of health. There is no problem if the doctor, as head of the team, gives a part for the pharmacists, let's say, give them the part to review the medicines after him.’ D1
In general, the analysis of the results of interviews with doctors indicates that holders of higher degrees as specialists and consultants have a positive attitude towards the role of pharmacists and trust them more than juniors (or residents).
I did hear my doctor, my supervisor which I trained under, I did hear him and he is always asking pharmacists D1
It was also found that junior doctors were less cooperative and listened to the pharmacist's opinion; they were annoyed by the interventions of pharmacists. As one of the doctors interviewed said:
‘I usually involve them and I feel they are part of the team, but I know many situation of my colleagues state that they get angry or uncomfortable whenever they have been called by the pharmacist to question any order or question any changes in medication, regardless for diabetic or non diabetic patients. They say we feel uncomfortable, always the pharmacist is calling me and corrects that or it is not allowed or decrease the dose; this is not the actual dose, is not an indication,  I said this is a healthy way of you know controlling the privilege. I don't feel angry about it, it is a part of our mission to ensure everybody is taking a role in the management. I have worked in a big hospital where a big consultant was called by pharmacists stating no doctor sorry you're not having the privilege to prescribe this medication. I don't feel angry, I don't feel discomfort in this regard but I know it is a stressful situation sometimes for the beginner,  for somebody who already has no let’s say a relationship or teamwork with his colleagues, they are all strangers to him, he might feel uncomfortable to you know have a discussion with the pharmacist regarding the plan of care or something like.’ D2
Doctors expect more active roles from pharmacists rather than the typical role. They suggested some services that can be provided by pharmacists as seen in this section. For example, it has been suggested that pharmacists should be given the right to repeat prescriptions and provide a drug review service for chronic disease patients and those with polypharmacy to conserve physicians’ time and enable them to spend that time spent on these tasks with the patient.
6.1.4.3. [bookmark: _Ref127753579]Nurses’ attitudes towards pharmacists’ role in the management of diabetes in PHCs
It was found that the nurses’ attitudes towards the pharmacist were very positive, as most of them emphasised the patient's need and their need for the pharmacist in the primary care team. They believe that pharmacists are experts in medicines.
‘We feel confident and reassured because he is an expert in medicines, even if we are aware of medicine, he is our reference in these matters.’ N3
Most of the nurses interviewed mentioned situations that praise the pharmacists' role in PHCs, for example, their role in educating the healthcare staff and patients on matters related to medication and medication safety. They also mentioned that the pharmacist is the primary reference for them with any inquiries related to medications. They also mentioned in a sad tone that there is currently no one to fill this gap in their practices, as doctors are very busy and they need a drug advisor.
‘When I gave an injection or particular medication, I used to refer to and ask the pharmacist more than the doctor because he knows more about medicines: their side effects, how to deal with narcotic medication, and so on [...] I go to the pharmacist for help, especially in urgent cases […] Doctors also sometimes turn to pharmacists for medication advice, asking the pharmacist on the best option available in PHCs for treating a patient […] Patients feel more confident in the treatment when the pharmacist confirms it and dispenses it.’N3
Interestingly, half of the nurses (two of the four) interviewed believed that the pharmacist's role is just as important as the doctor's role in patient management.
‘I consider pharmacist's role equivalent to that of a doctor […] Patients also consider pharmacists to the same degree as doctors, which I see; patients trust pharmacists.’ N2
One of the nurses interviewed had a slightly different experience with the pharmacist and had a neutral opinion about their role in PHCs. She stated that their relationship with the pharmacist was superficial, and she used to refer to him on rare occasions to ask how the medication was stored or if she needed information about a specific medication, such as side effects. This nurse was critical of the nature of work in PHCs, where work is based on individual work rather than teamwork, where each employee in his/her field works independently. There was no integrated team from various disciplines caring for patients with chronic conditions, including diabetics.  However, when she was asked about the current situation after the closure of pharmacies from PHCs, she stated that the presence of the pharmacist working with them in the health centre was better than in the current situation, as is clear from the following quote:
‘Now the situation is worse. Previously it was better when the pharmacist was in the primary health care centre. He was better in terms of communication with the patient. Pharmacists sometimes take patients' medication histories and directly discuss matters relating to their medication, but now there is no such thing, unfortunately.’ N1
All the nurses interviewed wished that pharmacists would return to work in PHCs because their role is vital in optimising healthcare delivery.
‘I hope that pharmacists return to their places in health centres. The medical staff and patient need pharmacists. This is what we all wish for.’ N1
‘I hope that pharmacists will return to primary care centres because their role is effective; frankly, it is unacceptable to forbid the patient from receiving pharmacists’ services in the centre. The pharmacist has a big, big and big role for patients…’ N3

6.1.4.4. Pharmacists’ attitude toward their roles in diabetes management 
Pharmacists interviewed talked about the image of pharmacists and how other team members perceive them. Pharmacists see themselves as overburdened in performing all pharmacy duties because just one pharmacy employee runs the PHC pharmacy. When pharmacists do all of these jobs, they expect recognition and appreciation. But closing pharmacies and transferring all pharmacists to hospitals sent a passive message to all health care workers that there are no roles for pharmacists in providing public health services. Those feelings were palpable in the tone of the pharmacists interviewed.
‘I have been moved from the PHC, but I believe that pharmacists can play an important and active role in patient care in PHCs, updating medical staff with the new evolutions in medication treatments, such as diabetes management, and providing patient education’ Ph2
Pharmacists expressed disappointment with the decision to move them from PHCs once pharmacies are closed. This was an indirect message to them that their role is limited to dispensing medical prescriptions only, and in the absence of this service, there is no need for a pharmacist in this institution. 
‘Unfortunately, the pharmacist's role is significantly reduced from the PHCs and shifted to hospitals during this period. All pharmacists were transferred to hospitals. There are very few pharmacist assistants in the PHCs to dispense medications from pharmacies that are still there. The role of the pharmacist is now minimal in PHCs.’ Ph3
Pharmacists mentioned that the attitude of doctors towards them varies according to the degree of education that the doctor holds. The higher the doctor's scientific and professional degree, the more accepting he is of the pharmacist's role in the patient care team. This is in agreement with what was previously mentioned.
‘I noticed that consultants or specialists demand a pharmacist to be part of their team in managing patients, and they also consider the pharmacist's opinion, but with the newcomers (juniors), you rarely find such a thing with them.’ Ph3
Pharmacist interviewed were frustrated about treatment of the pharmacy professionals as less important than physicians and not being recognised as professionals. The pharmacists who were interviewed were disappointed with the hierarchical system in the health institutions of the MoH, where doctors are considered at the top of the hierarchy, and other specialties come after them. The pharmacists who were interviewed were upset about not being recognised as health care professionals and providers, and one of them cited an incident that occurred when the Pharmacy Department applied for accreditation of a course offered to all health cadres working in PHCs to obtain continuing education hours for employees wishing to attend this course. The response from the accreditation body was that continuing education hours would not be accredited to physicians because the course would be delivered by a group of pharmacists. According to what was reported to them, the reasoning was that the scientific rank of the pharmacist is lower than that of the doctor, so it is not possible to count educational hours for the doctors if they attend such courses in which there are no participating doctors. To solve this problem, they added lectures by doctors to the course. This event shocked her, as such behaviour encourages doctors to show superiority and disrespect to other specialties.
‘I remembered something that happened to me in a primary health care centre when a pharmacist gave a lecture in the continuing education programme for healthcare providers, continuing education hours don't count for doctors unless the lecturer is a doctor, and that's what I was told when we applied for the accreditation of continuing education hours. The justification was that physicians hold a higher education or qualification than pharmacists, so they cannot award CME hours to physicians if the programme is offered only by pharmacists. To solve this problem, some doctors suggested adding doctors to the educational programme to accredit the hours to the attendees from doctors. I do not know why there is this attitude towards pharmacists. Our lectures include information about treatments, drug safety, and other relevant medication-related topics from our field in which we are experts. You can see from this example that there are different perceptions and attitudes towards pharmacists.’ Ph2
The findings showed that some pharmacists were frustrated at not being recognised as professionals. They said that they did not have the opportunity to engage in patient management and were not trusted to apply what they had learned at the University of Pharmacy.
‘The role of the pharmacist in PHCs should be expanded to provide patient-centred services. The role of the pharmacy should be clearly defined for the medical team. We studied Therapeutics at the University, and any pharmacist would hope to apply what he learned, but the work environment in PHCs was not encouraging to practise the clinical role. In addition, there was no support system for it.’ Ph1
In addition, they felt that they were not receiving recognition for their work.
‘For doctors who think/believe the pharmacist's role is only to dispense prescriptions, I tell them no, not just dispensing… a pharmacist is not just a dispenser but a nerve (core) in health institutions serving people and society’ Ph3
One of the participating pharmacists indicated that some pharmacists who used to work in the pharmacy limit their work to dispensing orders and do not work as a team in their workplaces. Neither do they enter into discussions with the medical team. The attitude of these pharmacists towards their work contributed to defining the image of the pharmacy profession in the health institution in which they work. If these pharmacists believed in their vital role in treating patients, they would have demonstrated their knowledge and self-confidence, imposed themselves on the team and gained the trust of the medical team and patients.
‘This is the pharmacist's role in grabbing patients' attention, making them trust the pharmacist, and being more confident about their role in the patient's care [...] How the pharmacist presents himself, shows his knowledge, participates in the management plan […] the pharmacist role in PHC comes from pharmacist him/herself, as I said. He can put his knowledge […] if he puts his knowledge, he will let the others recognise the importance of pharmacists in the setting he/she works at. And make them rely on him or her by expanding his influence and involving him/herself in the treatment plan, educating patients, being an active member in the healthcare team, he will improve himself like this way. If the pharmacist puts him/herself in a limited area and only keeps him/herself inside the pharmacy, this will not help him/her improve or be recognised.’ Ph2
Some pharmacists mentioned that some doctors have a negative attitude towards the role of the clinical pharmacist as if pharmacists express their opinion on the doctor’s decision in the patient’s treatment plan, they are exceeding their professional limits and are competing with the doctor. Doctors may see the pharmacists as interfering with their work. A pharmacist raised this issue:
‘We should discuss and professionally present opinions when treating a patient's condition and not take it personally and prove that I am a pharmacist or a doctor […] Pharmacists play roles related to their field of work. They will not, of course, overtake the role of a physician who clinically examines patients […] We practice within our scope of service as pharmacists. A professional pharmacist can intervene in planning or designing a patient's treatment plan.’ Ph3
Regarding pharmacists' feelings about nurses' attitudes about their role as a member of their patient care team, the general feeling of pharmacists was that nurses trust pharmacists and consult them so much on drug-related matters that they rarely come back to the doctor to ask about these matters. This result is largely consistent with the results that mentioned earlier when talking about nurses’ attitude towards the role of pharmacists. 
‘In general, nurses have relied a lot on the pharmacist for medication consultations. They did not go to the doctor when they had questions about medications […] they come to take a medication consultation from the pharmacist’ Ph3
However, only one of the pharmacists interviewed said that nurses do not realise the importance of the pharmacist to the same extent as doctors. The doctor returns to consulting the pharmacist before prescribing treatment to the patient, so doctors consider pharmacists’ assistance in making the decision, so she feels that doctors have more respect than nurses for pharmacists.
‘I think that doctors appreciate and respect the pharmacist's role, as they look to the pharmacist as an assistant in choosing the appropriate treatment and determining the doses. They view the pharmacist's role as an important role in the patient care team. While the nurses’ view, I think, is different from that. I see the doctor's view of the pharmacist as more respectful.’ Ph1
Regarding the way pharmacists see themselves as HCPs, it is clear from analysis of interviews with pharmacists that pharmacists are self-confident and can discuss professional colleagues and inform their opinions scientifically. This can be seen in the following quote;
‘I feel confident because my discussion is supported by scientific evidence.’ Ph1

Findings under this theme indicate that HCPs in PHCs respect pharmacists and value their contributions to managing chronic patients, including diabetic patients. In general, they have a positive attitude towards the role of pharmacists in patient management. Doctors and nurses expressed their views on the place of pharmacists as professionals and their importance as part of the team. They hope to work together to provide the best service to treat patients and improve healthcare services in PHCs. Therefore, the next theme discusses the challenges of engaging pharmacists in the management of diabetes in PHCs with the current transformation of the health care system.


6.1.5. [bookmark: _Ref127754094][bookmark: _Toc153894205] Challenges of engaging pharmacists in diabetes primary care management 
Many challenges have been reported concerning providing effective pharmaceutical care services. Therefore, this theme explores these challenges through the participants' experiences and perspectives. This theme consists of two sub-themes. The first one identifies the challenges that pharmacists faced to provide pharmaceutical care for patients when they were working in the PHCs. The second sub-theme demonstrates the barriers to pharmacists' involvement in managing diabetes in PHCs with the current healthcare system transformation. It also presents proposed solutions to integrate pharmacists with the diabetes care team in PHCs.
6.1.5.1. [bookmark: _Ref127753824]Challenges faced by pharmacists in providing pharmaceutical care to patients in PHCs
Pharmacists faced many challenges when they were working in PHCs. Participants highlighted several elements in relation to the work environment, such as the health institution system, social behaviours, and leadership support. Some of the challenges categorised under this subtheme are related to societal barriers, such as the attitudes towards the pharmacist's role, and some are related to the service's structure and preparation, such as the lack of a private area for pharmacists to meet patients and pharmacist training. Others are related to administrative barriers such as the lack of staff workforce, lack of time, lack of well-defined pharmacist's role, and lack of awareness of clinical pharmacy role, lack of key performance indicators, and lack of incentives, difficulty accessing patient records, while some challenges are related to legal issues such as lack of prescribing authority and meeting the minimal requirement to provide clinical services.

Issues related to the healthcare system
Working conditions: Workload and shortage of pharmacy staff
The participants indicated that pharmacists were frustrated and overwhelmed by performing a multitude of work duties as the pharmacist worked alone in the PHC pharmacy. Pharmacists reported that a perceived shortage of pharmacy staff was the main barrier to pharmacists providing a high standard of pharmaceutical care in PHCs, including providing clinical services, because the pharmacists mentioned that they do not have time to perform all pharmacy work tasks, in addition to continuing with professional development which is important to being competent in their profession:
‘Shortages of pharmacists/pharmacy staff, and we were overwhelmed with administrative duties that take up a lot of my time, so I cannot educate myself, learn and update information in my specialty.’ Ph3
Participants also mentioned it was challenging to provide effective clinical services with work pressures from dispensing prescriptions and other administrative duties. Participants commented that the dispensing service was a major obstacle to delivering effective clinical pharmacy services:
‘My duties in the PHCs mainly focused on administrative and technical tasks such as dispensing, inventory, making orders, statistics, etc., and there was no time to intervene with patients' treatment plans…Even if I wanted to provide clinical services to the patients, I didn't have the time because I was so constrained by administrative and technical tasks’. Ph1

Lack of education and training for pharmacists
The lack of accredited postgraduate programmes for pharmacists was another challenge facing pharmacists who wish to raise their qualifications to provide advanced and specialised pharmacy services, such as being a diabetes educator.
‘My hope to be a specialised pharmacist, certified diabetes educator, as we are lacking in that, and I believe this will play an important role in achieving better patient health outcomes […] I meant is a certified programme that gives you a license as a specialist practitioner such as a diploma or postgraduate programme in a specific discipline. When you are a certified or licensed pharmacist in a particular speciality, this gives you an opportunity to enforce yourself and ask, for example, for an office to provide this service…’ Ph2
Pharmacists interviewed highlighted factors related to pharmacists’ attributes such as their skills and knowledge. They stated that a lack of clinical experience, continuing clinical education, and effective communication skills pose barriers to providing effective pharmaceutical care in PHCs:
‘A pharmacist needs intensive specialised training of at least 6 months to provide clinical services to patients.’ Ph1

Lack of facilities 
Participants reported other challenges related to the pharmacy structure, such as the lack of a private room to sit with patients to discuss medication-related issues, talking to patients through only small window with sometime glass protection.
‘In the PHC, the pharmacist does not have a private room to sit with patients such as those with chronic diseases and those with polypharmacy. I don't have that facility when I want to talk to a patient about a treatment plan, which is another barrier’. Ph3
Lack of electronic system was also a barrier as in the PHC, electronic systems had not yet been activated when the pharmacists worked there, so they found themselves having to dispense the prescriptions and then solve any related issues later. The pharmacist interviewees stating that the electronic system in the hospital enables the pharmacists to delay dispensing the prescription until any problem is resolved. Using the digital system in hospitals allows pharmacists to access the patient's health record easily and quickly. This suggests that the difficulty of accessing the patient’s medical file was a barrier for pharmacists’ intervention in the patient’s management, as the pharmacist had to leave the pharmacy to look for the file in the doctor’s or nurse’s office or the medical files department:
‘My role in the hospital is now somewhat better. Working with the electronic system, I can intervene by stopping the prescription from being dispensed and documenting justifications for this, while in the PHCs, this privilege was not available to pharmacists […in PHCs] the doctor forces the pharmacist to dispense the prescription even if there is a medication error. The pharmacist is, in this case, obliged to dispense the prescription to the patient waiting at the window and resolve any prescribing errors later if there is an opportunity to do so.’ Ph1
‘In PHCs, it was difficult to review /check the patient’s health record during the dispensing process, as the patient's health record at that time was a paper file and usually present in the doctor’s office, so it was difficult to bring it to the pharmacy and review it before the dispensing the Rx, so the fastest way was to communicate by phone with the doctor to inquire about the reason for the changes in the treatment plan. While now in the hospital, the situation is entirely different; the system is digitalised, the prescriptions are electronic, and I have the ability to access the patient’s health record to see all the information I need to make sure that the medications prescribed to the patient are correct. The system is completely different in the PHCs than in the hospital.’ Ph1

Regulation and legislation issues 
Lack of well-defined pharmacists’ role 
A pharmacist highlighted this issue in the following quote.
‘There was no difference between the pharmacist's role and the role of the pharmacy technician’. Ph1

Eligibility to provide ambulatory/ primary care pharmacy services 
One interviewee argued that lack of qualified clinical pharmacists, those holding a Doctor of Pharmacy (PharmD) or Master of Clinical Pharmacy degree, or resident pharmacists with a postgraduate specialty such as the Saudi Diploma in General Clinical Pharmacy, which is considered equivalent to the PGY1 level in the USA, was a barrier to pharmacists providing clinical services to patients. The finding showed that a primary care pharmacy is usually managed by a pharmacist with a bachelor's degree in pharmacy or a pharmacy technician with a diploma in pharmacy. It is from the interviews whether pharmacists are forbidden from undertaking clinical roles in PHCs as only one participant indicated that the system does not allow this, and when asked about the competence and ability of a primary care pharmacist to do so, she replied that a pharmacist could perform these roles, but the lack of staff limits the opportunities:
‘Clinical services are not the duty of pharmacists as there were no clinical pharmacists in PHCs […] The lack of clinical pharmacists in the PHCs is a barrier […] The system does not allow these (clinical) services to be provided’ Ph3
Another pharmacist offered a different perspective regarding clinical pharmacy practice in PHCs. From her experience working in PHCs, she noted that the directives there urge the pharmacist to practice clinical pharmacy and participate in treatment plans for patients, as shown in the following quote:
‘According to the guideline, the pharmacist can be involved in providing clinical services, which plays an important role in treating patients. For example, pharmacists have to check lab results, such as checking kidney function tests. I did that before; I used to calculate an estimated glomerular filtration rate and check HbA1c level when I was in the PHC’ Ph2

Policy and procedures 
On the other hand, a nurse stated that the pharmacist’s practice of clinical activities is not stipulated in PHCs, which was consistent with what the pharmacist (Ph3) mentioned.
‘The role of pharmacists was limited. There was no protocol, no policy or procedures to enforce this, and no document (guidelines) that said a pharmacist should do these things. The situation depended on the pharmacist and his initiative in providing services to the patient other than dispensing treatment. Some explain to the patient, for example, the side effects, but not routinely and not for all patients.’ N1

Lack of key performance indicators to improve patient care in pharmacy 
Participants argued that the lack of key performance indicators (KPIs) measuring pharmaceutical care services also contributed to pharmacists not actively engaging in patient care. This argument was in line with the claim of other pharmacists interviewed that clinical services do not belong to their scope of service. The participants also mentioned that the lack of material and moral incentives discouraged pharmacists from providing advanced pharmacy services.
‘We usually have KPI of available medication, we don't have KPI of those already educated or we're not looking for or it is not important for the director of any health care institution. To have it measured I think it would improve the situation.’ D2

‘If there is an obligation, law, protocol or policy, or follow-up and supervision of the work of pharmacists by the supervisory authorities, and measuring consumer satisfaction [...] If we increase supervision, the performance will rise even if the person does not have diligence personally, he will try to reach the hardworking.’ N1

Lack of opportunities for pharmacists to actively contribute to patient care
The participants also argued that a primary care pharmacist was not given the opportunity to provide clinical services, such as providing support with running a clinic, repeat prescriptions and medicines reviews, while other healthcare institutions would consider that. The participants highlighted this issue:
‘I have seen even in the tertiary hospitals the nurse is responsible for refill medication. and I'm wondering if this role should be directed to the pharmacist, at least to have the pharmacist to do refill prescription.’ D2.
Another interviewee, when asked about a pharmacist's participation in the management plan for patients with diabetes, noted:
‘I didn't really see any clinics run by pharmacists who are specialised for diabetic patients […], I think they only have that in Saudi Aramco to my knowledge.’ D1

Issues related to healthcare professionals
Lack of awareness of pharmacists’ clinical roles
Participants reported other major challenges that they considered as barriers, including the lack of awareness of the clinical pharmacy role which was mentioned by the majority of participants. 
‘I dealt with a lot of doctors, some of them show the need of involving pharmacists in patients’ treatment plans, and some of them ignore or let's say that they are unaware of the role of the pharmacist and the knowledge they have’. Ph2

Attitudes towards pharmacists’ role
Other issues related to attitudes towards pharmacists from policymakers and HCPs (as reported in ‎6.4.4) — notably the underutilisation of the roles of pharmacists by policymakers and resistance to pharmacists' interventions among doctors.
‘I think the underestimation of the role the pharmacists, if I can say anything after 20 years’ experience in the medical field, the physicians, they think themselves in the top’ D2
The participating pharmacists spoke of the difficulties they encountered in changing the prevailing culture of the pharmacist's role, from his/her role as a drug dispenser to a primary professional role in patient care as a therapist. They mentioned different ways that helped them change the local culture around the pharmacist's role.
‘To change this view, I have worked with the majority of my fellow pharmacists, each in their own way, through the discussions and knowledge they have, to show that a pharmacist is not just a dispenser but a nerve (core) in health institutions serving people and society. After that, the majority, whether doctors or nurses, have seen the role of pharmacists differently than before.’ Ph3
This was also recognised by doctors, as the following quote illustrates:
‘We have inherited the role of the pharmacist as dispenser due to the lack of the available qualified clinical pharmacist or bachelor degree pharmacist. Their role was very limited and as it is already a stereotype that the pharmacist is dispenser while their job and their background is totally different from the stereotype picture that was inherited for a long time.’ D2
Some of the main challenges that limited the delivery of effective pharmaceutical care in PHCs are identified in this sub-theme. The next sub-theme moves to identify the barriers to engaging pharmacists in managing diabetes with the health transformation strategy as pharmacists are currently no longer working in PHCs. All pharmacists were transferred to work elsewhere, most to hospitals where participating pharmacists reported this.

6.1.5.2. [bookmark: _Toc122626440] Barriers to pharmacists’ involvement in diabetes primary care management and proposed solutions 
This section will discuss the challenges in engaging pharmacists in treating patients with diabetes in PHCs and provide solutions suggested by participants that may help overcome these challenges. Analysis of interviews with HCPs in PHCs showed that the biggest challenge now is the lack of a pharmacist on the chronic disease care team. This is because after the pharmacies of PHCs were closed, all pharmacists were transferred to work in other health institutions such as hospitals.
Transferring pharmacists from PHCs and the impact of the work environment on their participation in patient care
Due to the recent changes in PHC services, pharmacies in PHCs have been closed, and pharmacists have been transferred to work in hospitals. Pharmacist interviewees described the effect of the work environment on them and the services provided. They talked about the difference between working in a PHC and a hospital. They expressed stronger feelings of ease and comfort with their work environment and colleagues in the PHC than in the hospital, and described working in the PHC as the most comfortable medical home environment. They acknowledged the differences in the work environment between the PHC and hospital and how these differences affect their contribution to the patients' management. The quality of teamwork and collaboration between HCPs as well as patients within PHCs more than in hospitals
‘I initially worked in a hospital pharmacy, then I moved to work in PHC. My experience working in a PHC pharmacy was different. I feel it brings me closer to the patients […] In general, more patient-focused than in the hospital. I feel there is a difference between the hospital and the PHCs in how to deal with patients. In PHCs, we have the opportunity to participate in the medication therapy management for all chronic patients. We have a chance to interact with patients more, and that's what I used to do with them when I was working in the centre.’ Ph2
Other pharmacist interviewees had different opinions from the above. They found that in comparison to the hospital the work environment in the PHC was not conducive to the development of the pharmacy profession/practice.
‘The work environment in PHCs was not encouraging to practise the clinical role; there was no support system for it. There was no pharmacy profession development team there supporting pharmacists to provide clinical services to patients. My primary role in PHCs was close to the technician's role and focused on preparing medication requests and […] My role in the hospital is now somewhat better […] I served in PHCs several years and did not learn as much as I did in a year of working in the hospital. My information about medication has enriched this year, so now, my evaluation of the treatment plan is completely different from my previous experience working in PHCs. Now, I feel that I am practising my actual role as a pharmacist.’ Ph1
‘Pharmacies in the PHCs are closed and we are moved to work in the hospital. Our role in the hospital is now more scrutinised to ensure the safe prescribing and safe dispensing of medications to patients.’ Ph3
These findings suggest that the context of practice varies in different healthcare settings – hospital pharmacists seem to have more power to stop dispensing a medical prescription if there is an issue with it. The pharmacist interviewees justified this by stating that the electronic system in the hospital enables the pharmacists to delay dispensing the prescription until any problem is resolved. Using the digital system in hospitals allows pharmacists to access the patient's health record easily and quickly. In contrast, in the PHC, electronic systems had not yet been activated when the pharmacists worked there, so they found themselves having to dispense the prescriptions and then solve any related issues later.
‘My role in the hospital is now somewhat better. Working with the electronic system, I can intervene by stopping the prescription from being dispensed and documenting justifications for this, while in the PHCs, this privilege was not available to pharmacists […in PHCs] the doctor forces the pharmacist to dispense the prescription even if there is a medication error. The pharmacist is, in this case, obliged to dispense the prescription to the patient waiting at the window and resolve any prescribing errors later if there is an opportunity to do so.’ Ph1
Participants emphasised the role of primary care pharmacists. Without a pharmacist, there will be a problem with teamwork, which is seen as necessary. Accordingly, a participant (consulting physician) made a suggestion to solve this problem, that there should be a law/rule requiring the presence a pharmacist on the chronic disease care team, and without a pharmacist on the team, the health institution should not be accredited by the accrediting body in SA, and this was explained as follows:
‘CIBAHI is the accreditation body, they have a mandate to have a care plan for each chronic disease patient. They mandate to have this plan by team, teams should consist of at least 2 (a nurse and physician). you can add a health educator, or you can add a dentist, what if there is a suggestion to add the pharmacist, what if the CIBAHI say the pharmacist part of the care plan is mandatory, if it is mandatory, it would be an essential safety requirement without it […] it will be a denial of accreditation so it would be enforced by the rule. I think as a suggestion to add a pharmacist to the care plan to put it as a mandatory to have the pharmacist role in the care plan of the chronic disease as  mandatory so the care plan wouldn't be fully scored by the accreditation body if the pharmacist was not involved in the care plan, this is one suggestion to overcome any barriers or something like that ‘D2
The participants also called on policymakers to re-evaluate the decision of transferring pharmacists from PHCs in order to know the advantages and disadvantages of this decision on health services provided in PHCs as well as on consumers/beneficiaries in the first place.
‘You know we are in the transformation stage. They are trying to make these changes now, but you know it is in its beginning, so the results are not clear now; we have to see the advantages and disadvantages of these changes and what to apply, and their benefits for this stage then test them’. Ph2

Shortage of qualified and trained pharmacists
 Participants suggested and expressed their hope that pharmacists would return to work with them in PHCs. However, another challenge was revealed to be the lack of qualified and trained pharmacists who are able to provide advance clinical pharmacy services to patients of PHCs. To solve this problem, participants suggested assigning a skilled pharmacist to serve a group of centres rather than assigning a pharmacist to each PHC.
‘From my point of view now, with the closure of pharmacies in PHCs, each group of centres has at least one pharmacist to refer to. Currently, the healthcare sector is divided into zones: for example, our health sector is divided to the eastern, southern, northwestern, etc. We required at least one pharmacist in each zone to be consulted by primary healthcare providers; patients are referred to him, doctors and other health care providers refer to him.’N2
Analysis of the interviews revealed to us another challenge, which is the reservation of some of the participants, especially the pharmacists, on the abilities of pharmacists with a bachelor’s degree in pharmacy to practice clinical roles, as this may involve specific requirements for practising clinical pharmacy, for example, that the pharmacist has a Saudi residency certificate or a master’s degree in advanced clinical pharmacy with experience. However, it is clear from the results that essential pharmaceutical care services, such as medication review, medication consultation, and patient education, are urgently needed. Provision of these services does not require high academic degrees. Most pharmacists who have been working in PHCs have long experience, of more than ten years, in patient care practice. Thus, it would be beneficial to have clinical training classes, courses open for pharmacists to improve on their clinical skills. They may therefore require an intensive short course with clinical training to qualify them to offer such vital activities in treating patients in primary care settings, especially patients with chronic conditions, including those with diabetes. The following quotes refer to this topic.
‘For the pharmacist’s role to be effective, they must undergo extensive training to be able to provide clinical services, for example, knowing how to read lab results and providing the best recommendations based on them. These things were not practised in the centres. A pharmacist needs intensive specialised training of at least 6 months to provide clinical services to patients.’ Ph1
When another pharmacist was asked about the ability of pharmacists with a bachelor's degree to provide diabetes-related services in PHCs, the answer was:
‘They can. Yes, at the level of PHCs, pharmacists can do this task.’ Ph3
Lack of a role model 
The lack of a role model was another issue raised by a senior doctor. Regarding this issue, it was found that there is inequality in pharmacy practice across the regions of SA, although, as participants mentioned, advanced pharmacy practice is well implemented in specialised health institutions such as tertiary hospitals located in the capital city, Riyadh, and other big cities such as Dharan.
‘I don't think it is only the legislation rather than the role model, we don't have a role model in the primary care, role of the clinical pharmacist we don't have role model…I have seen even in the tertiary hospitals the nurse is responsible for refill medication. and I'm wondering if this role should be directed to the pharmacist at least to have the pharmacist to do refill’ D1
‘I didn't really see any clinics that are specialised for diabetic patients and foot care, I think they only have that in Saudi Aramco to my knowledge’. D2

The findings in this theme suggest that several challenges to the involvement of pharmacists in diabetes primary care management should be addressed. Thus, the next chapter moves to discuss facilitators that could enable pharmacists' participation in diabetes primary care management.




[bookmark: _Toc122626441][bookmark: _Toc153894206]6.4.6. Facilitators to pharmacists’ involvement in diabetes primary care management
A number of facilitators were identified, and the most dynamic factor was the Saudi Vision 2030. Now, with the 2030 vision, the goals of pharmaceutical care in primary healthcare settings have changed dramatically. The focus is not only on dispensing treatment to the patient but also on evaluating the treatments provided to the patient in terms of their suitability for each patient’s condition and their impact on him/her and carefully monitoring the case to reach the desired treatment results. These goals are subject to pharmaceutical services. The new transformation in the Saudi health care system gives opportunities to primary care pharmacists to provide public health services, including clinical services such as medication review (MR) and MTM. 
‘I have heard that there is a trend to establish specialised pharmacy services in PHCs’ Ph1

6.4.6.1. Prioritising pharmaceutical care services in primary care settings: Services needed in PHCs 
One of the interviewees argued that in the past, there was a need to employ pharmacists or pharmacy technicians in PHCs in order to dispense medicines to patients. The prominent role of the health centre pharmacy was to deliver medication to the patient, as there was an urgent need at that time to provide this service to the community. 
‘Limited qualified pharmacist, technicians who had graduated to fill the gaps of this dispending medication rather than, you know, covering the gaps of pharmaceutical care services. Maybe it was good and fair at that time because it needs an immediate action to fill the gaps but for the time being after maturation of our services and looking forward to the 2030 I think we have to think differently in order just to raise the level, change the attitude and have a role in this.’ D2
Currently, with the health system transformation strategy, this service has been removed from PHCs, and patients have been referred to receive medicines from the retail community pharmacy. Accordingly, many pointed out the importance of initiating the clinical role of the pharmacist. For example, provision of pharmaceutical care services in PHCs, includes, but is not limited to, medication review service, evaluation and monitoring of treatment plans, and participation in public health services.
‘Dispensing service was a major obstacle to clinical service delivery. Stopping the dispensing of prescriptions from the PHCs may be beneficial for pharmacists to provide clinical services.’ Ph3

Enhancing clinical services related to primary care settings was a priority service for participants, particularly concerning the care of patients with chronic diseases and polypharmacy. The participants emphasised that the role of pharmacists in reviewing patients’ medications and educating patients about their treatment is critical in providing safe and effective health care at the primary care level.
‘I think now that any kind of services that might improve the drug drug interaction or the issues of polypharmacy is very crucial […] Polypharmacy is a complex one I think if there is any effort as I stated before in the chronic disease, especially their medication related issues to the polypharmacy […] I think it would have a huge impact on patient safety, even in the decreasing the admission you know sometimes drug drug interaction or over dose of the medication related to diabetics, diabetes does not present itself alone, they are hypertensive at the same time dyslipidaemic [...]’ D2
The participants also pointed out the necessity of having a diabetes educator in PHCs, as the prevalence of diabetes in society is relatively high, in addition to the lack of community awareness of ways to prevent it and reduce its health complications for individuals.
‘I am dreaming that there should be a pharmaceutical education programme that could be a part of each chronic disease that is not to encourage patient compliance to the medication or to the diet or exercise but also educate him about the proper use, timing even the timing before or after, this is you know a big issue.’ D2

‘… polypharmacy plus literacy, plus changing the brand, plus other issues might add to the risk of drug-drug interaction or other kinds of toxicity. any kind of services that might improve the drug drug interaction or the issues of polypharmacy is very crucial.’ D2
The participants also highlighted the use of pharmacists to perform tasks related to their field of work (medication-related services), which take time and effort from the treating physician, such as the MR service, re-dispensing prescriptions for patients with chronic diseases, and referring to the treating physician if necessary. They also advocated that the pharmacist's practice be expanded further, as they suggested that the pharmacist treat some common or minor ailments to relieve the pressure on the doctors. 
When we asked the participants about their perspective on pharmacists working in primary healthcare, several answers were obtained; the most interesting one was from one of the general practitioners:
‘I think you know in this regard I think the role of the pharmacist is a crucial one […]  we get conditions like for example the UTI in females so any symptomatic UTI could be prescribed antibiotics unless it is  contraindicated otherwise I don't have to confirm the diagnosis, this is also another role, another one for thyroid function, it is easy to adjust thyroid medication so if somebody who's already diagnosed […] I think they might have a very clear role in more than 10 maybe conditions that should be managed totally under supervision of minimal consultation with the GP or family physician’ D2

Another interesting finding is that the doctors and nurses interviewed indicated a strong need for a qualified pharmacist to be referred to in medication consultations. Therefore, providing the drug/medication information centre service should be among the priorities of primary care pharmacy services now, especially with the expansion of the list of drugs and therapeutic developments that the health practitioner may not be able to keep pace with.
‘… Even we, as healthcare providers, the pharmacist used to help us. The doctors also referred to the pharmacist in medication-related issues such as medication side effects, and which medication works better than another for a particular condition - all of these things frankly we used to turn to the pharmacist. Now we don't have any information on these matters. Now it depends on your personal effort to search for information. Thus the role of the pharmacist is very, very important to complete the team in PHCs. I consider pharmacist's role equivalent to that of a doctor.’ N2

6.4.6.2. A need for a multidisciplinary team to develop care plans for chronic patients
Most participants were concerned that the meaning of multidisciplinary team-based practice had been lost by moving all pharmacists from PHCs. They expressed their need for the reimplementation of the multidisciplinary concept particularly in developing the plan of care for chronic patients.
‘The current situation is different. There is no pharmacist currently working in PHCs, so the doctor cannot discuss a treatment plan with him. There is no room for discussion. The pharmacist works in a private pharmacy, so the discussion cannot take place. Assuming the pharmacist saw something about the treatment, he/she discussed the patient to return to the doctor, which can now be done. Sometimes doctors are not convinced by patients, unlike if a specialist discusses them. Patients cannot provide a pharmacist's viewpoint regarding their medication in the same way that a professional pharmacist would. Therefore, there is currently a missing link/part in the team's work. The pharmacist is now missing from the PHC team. The problem now is in the communication between doctors in the PHCs and pharmacists in the retail community.’ N4
‘The role of the pharmacist is very, very important in PHCs. Unfortunately, we missed it greatly.’ N2 

6.4.6.3. Desire of primary healthcare providers to have a pharmacist on their team
Doctors and nurses interviewees expressed their need to an expert in the medication field to facilitate their work and help them on medication related issues. Pharmacists are considered as critical integral members of the health care team in PHCs. They demand the return of pharmacists to work with them.
‘Pharmacists are great and important, they have important roles, they are important figures in the whole; the primary and secondary healthcare system […] It was reassuring having somebody close by with more information about the drugs because pharmacists are superior to doctors in the knowledge of drugs, their components, their side effects, their medical use […] I will feel reassured because pharmacists are close to the medications, they are up to date for the medications and vaccines, and anything involving drugs which is important […] feel more safe after asking the pharmacist.’ D1
‘I go to the pharmacist for help, especially in urgent cases; we refer to the pharmacist more than the doctor.’N3
All the nurses interviewed wished that pharmacists would return to work in PHCs because their role is vital in optimising healthcare delivery as previously mentioned in ‎6.4.4.3.

6.4.6.4. Pharmacists' willingness to take new roles and provide clinical services
Pharmacists interviewed were satisfied with their work in PHCs despite the work pressures they faced due to the shortage of manpower. They did not have a technician or pharmacist assistant to help them with their work; the pharmacy was operated with only one employee. After the service for dispensing of prescriptions from PHCs was stopped, they hoped to provide advanced pharmaceutical care services as long as they were expected to do so, but the numerous obstacles we mentioned earlier (‎6.4.5) prevented them from achieving their goals. They were hoping for more vital roles in the health organisation they had served for numerous years, as all of the pharmacists interviewed had experience working in PHCs for more than ten years, which would benefit the primary health care system. 
From the analysis of the interviews, it was found that all pharmacists interviewed were willing to provide advanced pharmaceutical care services to patients, especially diabetic patients. All pharmacists interviewed wanted to return to work in PHCs to give their best to serve patients. They believe that their chances of participating in the management of patients with chronic diseases, including diabetes, are better than those in the hospital because the treatment and follow-up of this group of patients is in PHCs. Usually, patients referred to the hospital are in advanced stages and have experienced complications of the disease, so the intervention at this stage is considered late, whereas the goal is to prevent or treat the disease in its early stages to reduce its complications on the patient’s health and daily activities.
‘PHCs are suitable places to provide clinical pharmacy services to patients, catch/capture new diagnostic patients, contribute to public health promotion and prevention, and help patients in controlling their disease in the early stage, in a primary care setting, which is the best practice, not too late when they need to be transferred to hospitals. Treating patients from the beginning will help them take control of their condition…I have been moved from the PHC, but I believe that pharmacists can play an important and active role in patient care in PHC’ Ph2

6.4.6.5. Simulation of advanced pharmacy practice applied in other regions of SA
The development and expansion of pharmaceutical services at the primary care level in the Eastern province are necessary to align with the development of pharmaceutical services in other regions of SA. Inequality in pharmacy practice across the areas of SA was reported as illustrated by the following quote:
‘Some regions in Saudi Arabia have clinical pharmacy programmes and provide clinical pharmacy services, but some regions are behind, and we hope that such programmes will be offered, and clinical pharmacy services will be implemented, in the near future in our region.’ Ph2
6.4.6.6. Drug delivery initiative for chronic disease patients in the COVID-19 pandemic
Participants found that such an initiative enabled pharmacists to contact patients personally, ask them about their concerns about medications, and ensure that they take their medication as prescribed. This can be seen in the quote;
‘One recently launched service is the drug delivery service for chronic disease patients. This is one of the services that the pharmacist can explain to the patient about medicines and how to use them. The service was launched during the COVID-19 pandemic, and patients benefited from it. Two people, one of whom is a pharmacist, go out to provide treatment to patients in their homes, explain and review their medications, and ask them how they are doing with the treatment. Are there any side effects of medications? This is one of the services that has really made it easy for patients to benefit.’ N4
However, when we asked about the continuity of this service, the answer appeared in the following quote;
‘Currently, this service is only a delivery service. In the days of the pandemic, it was a delivery service with education by a pharmacist.’ N4

6.4.6.7. Digitising the healthcare system
As pharmacists pointed out earlier, the impact of introducing the electronic system into healthcare has helped facilitate their work to participate in patient care and safety actively.
‘[…] this was a problem in the PHCs, but now the electronic system has been entered to PHCs, but there is no pharmacist at the moment’ Ph1

In summary, these results show that pharmaceutical care services should be expanded to provide more clinical services to fill the demand in this area. These services should be delivered smartly and effectively to meet the targets of the health transformation strategy. 


6.4.7. [bookmark: _Toc122626442][bookmark: _Toc153894207]Conclusion
The results in this chapter indicate that the traditional pharmacy practice of dispensing medication’s prescription is predominant in primary care settings. However, there were also passionate ongoing efforts to introduce advanced pharmacy services by some pharmacists in PHCs, but the decision to transfer pharmacists from PHCs after closing pharmacies in PHCs caused the HCPs interviewed to be concerned especially in regard to patient safety due to the major changes experienced in primary healthcare. 
In general, most of the participants believed that the pharmacists play important role in patient care, especially in diabetes management, and demanded the return of pharmacists’ role in PHCs due to its potential benefits in patient’s safety and care delivery. However, multiple challenges were mentioned, some related to the healthcare system and others related to the HCPs. For example, preparing and training pharmacists to provide advanced pharmaceutical care, such as providing MR and MTM to patients with diabetes requires the support of officials and decision-makers at the highest levels. The 2030 Saudi Vision and the transformation of the health care system is one of the most facilitator factors for engaging pharmacists into the diabetes management as part of the primary care team. Because one of the most important goals of the health transformation strategy is transforming and developing the pharmaceutical care services in primary healthcare settings and expanding pharmacists' role to provide public health services.
The next chapter, therefore, moves on to discuss the quantitative and qualitative results and triangulate the results of these two methods.


7. [bookmark: _Toc122626443][bookmark: _Toc153894208]Chapter 7: Discussion and Integration of Finding

7.1. [bookmark: _Toc153894209]Introduction
This chapter presents a discussion and integration of the results of the quantitative and qualitative methods used in this study and will show how they have achieved and answered the research aims and questions respectively. Findings about the role and involvement of pharmacists in diabetes primary care management as well as the perceptions of HCPs of the role of pharmacist involvement in diabetes primary care management in SA and associated facilitators and barriers to adding the pharmacist into the diabetes care team will be summarised and discussed as well as compared to and referenced with the literature. The strengths and limitations of the thesis as a whole will then be presented. The implications of this research on the future provision of diabetes care in SA will be discussed, followed by providing suggestions and recommendations for future research. Finally, this chapter concludes with important final remarks to summarise the findings and recommendations. 
7.2. [bookmark: _Toc153894210]Integration of quantitative and qualitative findings 
Triangulation in mixed methods research generally describes the process of studying a problem/phenomenon using different ways to gain richer detail, insight,  and a complete overview of the research topic (O’Cathain et al., 2010b). Triangulation can be incorporated at different levels of the research process, as discussed in ‎4.2.13. This chapter presents the connection between the quantitative and qualitative phases by following a sequential integration approach (See ‎4.2.13.1). The integration of findings is presented by each research questions; it brings together the statistical results from the quantitative methods and the findings of the qualitative interviews. This chapter aims to better understand the research topic, as integrating perspectives from different approaches could generate new findings (O’Cathain et al., 2010b). 
The integration findings were reported using themes and subthemes. The connection between the quantitative and qualitative phases was made via reporting the results that were similar, contradictory or unusual, then providing the best explanation of those specific results. The integration of the results enabled a better understanding of current practice, identification of the gap between the current practice and the practice needs in diabetes care and what is required for optimal service and inter-professional collaboration.
Four key themes constructed from the integration phase: the relevance of primary care pharmacy and diabetes care, supportive attitudes and views on pharmacists’ involvement in diabetes primary care management, challenges to pharmacists’ involvement in diabetes management and proposed solutions, and involving pharmacists in diabetes management in line with the transformation of the Saudi MoH. These themes will be presented and discussed below. 
 
[bookmark: _Toc153894211]7.2.1. The relevance of primary care pharmacy practice and diabetes care
With respect to the research question about the current activities primary care pharmacists in SA provide for patients with diabetes, it was found that pharmacists do not currently actively contribute to such patients’ care at the primary level. Pharmacists have been transferred from PHCs after closing PHC’s pharmacies. Now, patients receive their medication from retail community pharmacies (see Table 28). 
A key emerging theme in this research was the primary care setting. In one sense this was already a focus but it was apparent that the overall focus on pharmacist’s role in diabetes care needed to be understood first in the context of the shifting situation in primary care. The research findings provide important insights into current changes in the PHCs service. Recently, pharmacies in PHCs in SA have been closed down, and pharmacists have been moved to other healthcare settings, mostly hospitals; as a result, there are currently no pharmacists on the diabetes care team. This finding is contrary of what is reported by Alomi, (2017), 
“Most of the pharmaceutical care services will switch from inpatient pharmacy model to ambulatory care pharmacy model [...] All Ambulatory care pharmaceutical care service will be provided through community pharmacy or retail pharmacy”. (Alomi, 2017,p194)

This study found pharmacists are involved in some traditional aspects of diabetic care but there is arguably considerable scope for them to be involved more. When pharmacists were working in PHCs, it was found that primary care pharmacy practice mainly focuses on the safe distribution of medication. Both the survey and interviews indicated that pharmacists working in PHCs provided basic services to diabetes patients: verification and dispensing of prescriptions; providing general education and consultation when dispensing patients’ medications, concerning the appropriate time to administer medications; they might also have checked patient adherence by reviewing the patient’s medication refill history. This finding is consistent with other research (Al-Arifi, Al Dhawailie, et al., 2015). 
The most important relevant finding was the role of pharmacists in PHCs that went beyond merely dispensing. Surprisingly, services related to clinical roles, such as medication therapy management, medication review, blood glucose monitoring, co-morbid disease education and management, healthy lifestyle education, and dependent prescribing of diabetes medication, were also sometimes provided to patients. However, no evidence was found that pharmacists had the authority to make notations in a patient's medical record to document their recommendations to doctors and their participation in patients' treatment plans. The pharmacists could informally discuss with doctors about medication-related issues and suggest alternatives, and also possibly provide medication recommendations to the prescriber to enhance therapeutic management planning and potentially help the patient to achieve blood glucose targets. 
Although the questionnaire results showed that pharmacists occasionally provided clinical services beyond their traditional roles of preparing and dispensing medicines, and these results were also supported by some interviewees, most interviewees did not clearly mention that pharmacists provide such advanced clinical services; they were rather unaware of these services. They referred to activities related to the dispensing process, such as checking prescriptions for accuracy before dispensing them to patients. This result is most likely related to the lack of an electronic system that would enable pharmacists to access patients' medical records to assess the treatment plan based on the patient's condition. Another possible explanation is that the interviewed sample was mostly drawn from the same health sector (Qatif), thus the probability was that advanced pharmacy was not practised there. This interpretation is supported by Al-Jedai, et. al., (2016a), who reports that there is a significant gap in pharmacy practice between institutions affiliated with the MoH as well as across SA, especially between the public and private sectors.
An interesting yet expecting finding was that the majority of pharmacies in PHCs were led by one pharmacy staff member, whether a pharmacist or a pharmacy technician, responsible for all pharmaceutical care services. Therefore, primary care pharmacists were challenged to keep a balance between providing conventional pharmacy dispensing services and providing clinical activities. Understandably, professional services require pharmacists to focus on patient health concerns, which could be challenging in such work conditions. Pharmacists have found themselves being challenged regarding workload, staffing, and administrative issues and their ability to provide advanced clinical services to their patients. Despite the pharmacists' role being centred on the procurement and safe distribution of medication, professional services were also maintained. 
The workforce guidelines that were approved by the MoH in 2014 emphasised the crucial need for a minimum of four pharmacy staff: one pharmacy technician, two pharmacists and one general clinical pharmacist in each PHC centre that serves up to 12,000 people (Alomi, 2016). Each centre affiliated with the Saudi MoH provided healthcare services to around 13,455 people (Sajjad and Qureshi, 2018). Therefore, a minimum four of pharmacy workers are needed in each centre. This was not the situation as in 2018, when the number of PHCs in SA reached  2,390, and the total number of pharmacists in these centres was 536, with the rate of 0.16 pharmacists/10,000 population (Saudi Ministry of Health, 2018). This figure indicated shortages in pharmacy staff who cover these centres, and the results of this research provide further support of the pharmacy staff shortages, see ‎1.5.1.
However, the number of pharmacy staff that was recommended by the former general manager of the general administration of pharmaceutical care in the Saudi MoH in 2014 might have changed due to the closing of pharmacies at these centres, but several studies (Tan et al., 2014, Simpson et al., 2015,  Moreno et al., 2017, Blondal et al., 2017, Alomi, 2017 and Abdulrhim et al., 2019), recommend the need for a minimum of a general clinical pharmacist to provide pharmaceutical care for patients in primary care settings.
Due to shortages in the pharmacy workforce in PHCs in SA, as shown by this research, pharmacists were overwhelmed by all the pharmacy duties; from the management of medication storage and supplies medication, dispensing, medication inspection, reporting monthly/quarterly/and annual statistics of dispensing medications, provision of drug information to HCPs and patients. This burden of tasks limited their contributions to diabetes care and providing more clinical intervention to diabetes patients, and this is perhaps underusing them. There was hope among the participants, especially pharmacists, that stopping the service of dispensing prescriptions from PHCs would provide an opportunity to provide advanced pharmaceutical care services to patients, but their transfer from PHCs affected the level of primary care services. This research suggested a lack of essential pharmaceutical services at the primary care level, such as checking prescriptions and educating patients about their medications resulting from pharmacists moving out of PHCs. PHCs also currently suffer from a lack of a drug information centre service, where pharmacists run this centre. This prevented primary HCPs and patients from receiving information about medicines from experts in this field. In addition, a medication review service provided by a pharmacist was also highlighted as an urgent need to save doctors time and effort in carrying out this task, and to enhance patient safety.
The combination of findings helped us understand the primary care pharmacy situation in depth and gave us a complete picture of pharmacy services in PHCs. Without the interviews, it would not have been apparent that the pharmacists were no longer on the diabetes team. Thus, this combination answers the research question concerning the current activities that pharmacists in SA provide for patients with diabetes. The main finding of this question is that the pharmacist is not currently part of the diabetes primary care team. People with diabetes receive their medication from retail community pharmacies, where the current role of pharmacists is to prepare and dispense their prescriptions.  This research shows pharmacists should play vital roles in managing diabetes rather than being limited to the traditional prescription-filling role. It shows that a medication review and diabetes education service should be provided to patients with diabetes. The pharmacist should also offer advanced clinical roles such as medication therapy management and prescribing in the future. 
The findings of this study broadly support pharmacists' involvement in diabetes care and are consistent with other studies identified in the chapter two literature review. Expanding the scope of pharmacy practice in primary care to provide diabetes-related services, including medication therapy management and other advanced clinical pharmacy services, such as services reported and described in previous studies by Firkus et al (2023), Coutureau et al., (2022), Al Assaf et al., (2022), Wagner et al., (2022), Lakey et al., (2022) Alabkal et al., (2021), Khan et al., (2020), Emeka et al., (2020), Alsuwayni and Alhossan, (2020), Abdulrhim et al., (2019), Javaid et al., (2019), Presley et al., (2019), Boivin, (2019), Abdulrhim et al., (2019), Tourkmani et al., (2018), Bush et al (2018), Al-Arifi and Al-Omar, 2018, Peterson et al., (2018), Schultz et al., (2018), Gagnon et al., (2017), Fazel et al., (2017), Yaghoubi et al., (2017), Davis et al., (2017), Blondal et al., (2017), Pousinho et al., (2016), Simpson et al (2015), Bush et al (2018), Al-Arifi and Al-Omar, (2018), Tan et al., (2014), Gilani et al., (2013), Al Asmary et al., (2013), Jarab, (2012), Santschi et al., (2012), Willens et al., (2011), LaMarr et al., (2010), Armor et al., (2010), Chisholm-burns et al., (2010). 

Turning now to answer the research question related to HCPs' attitudes towards pharmacists' roles in diabetes management. 


[bookmark: _Ref124816462][bookmark: _Toc153894582]Table 28: Integration of Pharmaceutical Care Services Provided to Patients with Diabetes
	Research questions 
	Activities
	Survey
	Interviews
	Integration 

	What current activities are pharmacists in PHCs in SA providing for diabetes care?
	Roles were suggested: 

-Medication therapy management (MTM)
-Medication review (MR) 
-Co-morbid disease education (COMDE)
-Co-morbid disease medication management (COMDMM)
-Blood glucose monitoring (BGM)
-Hypoglycemia management (HGM)
 -Verification of prescriptions (VRx)
-Preparing and dispensing of prescriptions (P&DRx)
-Patient counselling and education (PC&E)
-Healthy lifestyle education (HLE)
-Dependent prescribing of diabetes medications (DP)
-Independent prescribing of diabetes medications (IP)
	Most frequently undertaken activities 
- P&DRx
- VRx
- PC&E

least reported activity 
-IP

Sometimes provided
- HGM
-MTM
-MR
- BGM
-COMDE
-COMDMM 
- HLE 
-DP
 
	Recent changes in PHC services: 
Pharmacies closed, and pharmacists transferred from PHCs (i.e., pharmacists are currently no longer working in PHCs). 

Role responsibilities of pharmacists working in PHCs:  Pharmacists have a range of functions, including administrative and clinical duties. For example: 
-ordering medications 
-reviewing prescription orders and intervening, when necessary
-preparing and dispensing of prescriptions after verification to patients
- providing medication education to patients 
-reporting any adverse drug reactions, allergies, and medication errors 
-performing monthly inspection of pharmacy and all medication storage areas for any expired or near to expire medications
-reporting drug shortages to doctors and recommending alternative solutions
-recording monthly consumption statistics
-providing educational presentations to pharmacy staff, other HCPs, and intern students

The most relevant findings 
-All interviewees mentioned that the primary role of pharmacists was dispensing prescriptions 
-Some of interviewees mentioned that pharmacist’s role went beyond dispensing prescriptions, providing MR, COMDMM, BGM, and HLE to patients
-Another active role for pharmacists was providing drug information service to HCPs
- Pharmacists sometimes help nurses via administering injections to patients.
-Other clinical activities such as HGM, MTM, and COMDE were not mentioned. 
-The prescribing role, whether dependent or independent, was not allowed. 
-Pharmacists working in PHCs, for legal reasons, cannot dispense any medication, even those over-the-counter medications such as paracetamol, without a prescription.


	-Partial agreement on expressed views regarding pharmacist’s roles suggested by this research 
-Together, these findings provide important insights into the role of pharmacists in PHCs that go beyond dispensing. 

-Despite the traditional pharmacy practice of dispensing medication’s prescription is predominant in primary care settings, there were also passionate ongoing efforts to introduce advanced pharmacy services. 

-Pharmacists’ participation in diabetes primary care management has been affected significantly by transferring pharmacists from PHCs to work elsewhere.

 -With current transformation of primary care pharmacies, the current study revealed that pharmacists do not actively contribute to patient care at the primary care level, as primary care pharmacy services are not currently implemented in PHCs of the Saudi MoH





7.2.2. [bookmark: _Toc153894212]Supportive attitudes and views on pharmacists' involvement in diabetes primary     care management
The initial objective of this research was to identify the views and experiences of HCPs (doctors, pharmacists and nurses) of the role of pharmacists in diabetes primary care management in SA. The research question explored the HCPs' attitudes toward pharmacists role in diabetes care through two perspectives: the first perspective explored the HCPs' views on the potential (current and future) roles of primary care pharmacists in diabetes management, while the second explored the HCPs' attitudes toward the potential impact of including pharmacists to the diabetes care team. The theme of under this section then emerged from integrating the findings of these two perspectives.
By integrating the results of the HCPs’ views on the potential current and future roles of primary care pharmacists in diabetes management, it was found that HCPs in both phases have positive attitudes toward pharmacist roles in diabetes management in current and future practice (see Table 29.). There are similarities between the attitudes expressed by participants in this study and those described by Blondal et al. (2017), Truong et al. (2017), Moreno et al. (2017), and Duncan et al. (2020); pharmacists can play an essential role in diabetes primary care management.
The survey found a general feeling of positivity towards pharmacists being more involved in diabetes management, but this varied somewhat among the professional groups, with pharmacists being most positive, and doctors in particular being more likely to be negative about some roles and across all professions, with independent prescribing by pharmacists being the most negatively viewed activity. Variation was also evident in terms of timing, as it was considered more appropriate to introduce certain roles in the future rather than currently. However, the findings of the interviews were somewhat inconsistent with the results of the survey, as it was found that the doctor interviewees were more positive than the pharmacist interviewees. As for the nurses' attitudes, no difference was found in their attitudes towards the pharmacist's role in both stages. These findings will be discussed later.
By integrating the results of the HCPs’ attitudes toward the potential impact of adding pharmacists to the diabetes care team, a general agreement was found among participants in both phases that pharmacists involvement is associated with greater benefits to the healthcare system, patient outcomes and safety (see Table 30). These results indicate that the HCPs support the addition of pharmacists to the diabetes care team in PHCs. They believe that pharmacists are critical integral members of the health care team in PHCs. Therefore, this theme has emerged from the triangulation of views amongst participants of both phases on pharmacists' involvement in diabetes primary care management.
Both phases of this research found positive attitudes toward pharmacist roles in diabetes management, both now and in the future. However, participants in the first stage agreed slightly more with pharmacists' future involvement compared to current involvement, in contrast to the second stage, where the interviewees appeared to be enthusiastic about the pharmacist's current involvement and demanded that pharmacists return to PHCs in order to work in a MDT for diabetes care. This inconsistency may have several possible explanations, one being that pharmacies in PHCs had just been closed in the first phase, after which the pharmacists were relocated. The possibility is that the survey respondents therefore had a positive perception of this shift in pharmacy services, but during the second phase, participants were experiencing the impact of this change and the gap left by pharmacists in their practices. For this reason, they demanded the return of pharmacists to PHCs. Another possible explanation is that participants may have perceived pharmacists as needing more training to provide clinical services, as they are not accustomed to providing such advanced services. Training takes time, so participants agreed that pharmacists would be more involved in the future, when they will have been prepared for the new roles. It is also important to keep in mind potential bias in the responses of those interviewees because they might have been trying to provide desirable answers to the researcher.
The current study reveals that participants' demographics, such as professional role (practice qualification) and years of experience had an effect on their perceptions and expectations of pharmacists' roles in diabetes management. HCPs with many years of experience working with pharmacists were more confident in the pharmacist's role in patient care than less experienced health professionals. This result indicates a lack of awareness of the pharmacist's role in patient management among junior professionals; therefore, there may be a need to revise the concept of interprofessional teamwork in the academic curricula of physicians and other health professional disciplines. However, these results must be interpreted with caution because approximately 65% of the survey respondents and 90% of interviewees had more than ten years of experience as primary healthcare providers.
In this study, HCPs were positive about the roles of pharmacists in diabetes management. The majority of participants agreed on all potential roles suggested in this research (medication therapy management, medication review, co-morbid disease education, co-morbid disease medication management, blood glucose monitoring, hypoglycemia management, verification of prescriptions, preparing and dispensing of prescriptions, patient counselling and education, healthy lifestyle education, and dependent prescribing of diabetes medications)  except that related to providing authority for independent prescribing of medication. This finding was also reported by Abdullah et al. (2022). 
Concerns regarding the prescribing role were more widespread among doctors; about 70% of doctors in our sample disagreed with pharmacists having an independent prescribing role, whether currently or in the future; in contrast, more than 70% of nurses agreed or strongly agreed. Meanwhile, the level of agreement among pharmacists on this role was 50%. Previous studies have also reported doctors’ reluctance toward pharmacists having the role of independent prescriber (Khan T.M., 2012; Alipour, Peiravian and Mehralian, 2018; Ajabnoor and Cooper, 2020; Duncan et al., 2020). A possible explanation for this finding may be doctors' concern about giving prescribing privileges to other HCPs, which they see as an autonomous role for doctors (Duncan et al., 2020)
The conventional pharmacy practices of verifying, preparing and dispensing prescriptions and counselling and educating patients obtained the highest level of participants’ agreement in the first phase. This traditional practice was also the norm in the interviewees' discourse. This finding suggests that the stereotype of the pharmacist's role as a dispenser is still very common among HCPs. It can therefore be assumed that the general perception of primary HCPs about the role of pharmacists is limited to dispensing prescriptions and educating patients on their medications. Surprisingly, differences were found in doctors' attitudes towards pharmacists' clinical roles; a doctor interviewed expects pharmacists to perform medication reviews to save them time and efforts in addressing medication-related issues. Furthermore, and in contrast to earlier findings regarding an independent pharmacist prescribing role, a doctor suggested expanding the pharmacist's role to include pharmacist-led clinics to treat common diseases and manage minor illnesses such as urinary tract infections in women and also re-dispense the treatment for patients with stable chronic conditions. This evidence was detected in the second phase, where real-world evidence in health research was applied via interviews with participants. This data was spontaneous, not promoted by the interviewer's questions. This finding was also reported by Al-Jedai, Qaisi and Al-Meman (2016a). However, it could be argued that the positive results were due to participants' passion for the research topic. 
Another important finding from combining the qualitative and quantitative results was that differences in pharmacists' attitudes were also evident between the two phases. In the first phase, HCPs, including pharmacists, were asked to report their perceptions of the potential for different pharmacist roles in primary care management of diabetes and their opinion about pharmacist involvement currently or in the future. Pharmacists' agreement levels were higher for current involvement than other HCPs. However, at the interview stage, they seemed disappointed with the decision to transfer them from centres where they had worked for a long time. Their view of their current situation seemed negative. This decision sent a negative message to their colleagues and all healthcare workers that pharmacists have no role in public health services. Their role in these centres was limited to dispensing prescriptions, which are now dispensed from retail community pharmacies. Therefore, their dialogue included many negative expressions towards the health system, leaders, and decision-makers because such a decision proves the stereotype of the role of pharmacists in PHCs. However, it was also revealed through the interview with pharmacists that they have positive attitudes towards their roles, believe in their vital role in caring for patients, and are confident in changing the stereotype about the pharmacy profession and pharmacists' roles. They are willing to participate in the treatment of diabetes and are excited to return to PHCs whenever they have the opportunity to do so. Pharmacists’ willingness to be involved in diabetes management, as found in this study, is consistent with what was reported in both studies by Al-Taweel et al. (2014) and Al Haqan et al. (2017). 
There was general agreement among HCPs (doctors, pharmacists, and nurses) that pharmacists are a reliable source of medication information. They demanded the establishment of a medication information centre run by pharmacists to improve the provision of primary care services. This finding further supports the idea that pharmacists are experts in medication use and safety, as expressed by other researchers such as Tan et al., 2014; Duncan et al., 2020; and Patti et al., 2022. Participants also perceived that patient education on their medication is an essential service that should be provided by a pharmacist. This is supported by studies conducted by Khan et al. (2020); Al-Arifi and Al-Omar (2018); Emeka et al. (2020); Alabkal et al., (2021); Alosaimi et al., (2022), and Lakey et al., (2022). A pharmacist can educate patients on lifestyle factors/ behaviours to improve their health, enhance patients’ knowledge about their illness and make them more involved and aware of their condition. Additionally, they provide information and counselling to patients on the importance of controlling BP in diabetes, diabetes foot care, regular screening for nephropathy, neuropathy and retinopathy. They also provide education to patients about prevention therapy, such as the importance of immunisation for influenza and pneumococcal pneumonia in diabetes, as well as basic information on diet and exercise as they relate to diabetes management. 
Interesting results were found in this research related to policymakers' and managers' attitudes towards pharmacists' roles in diabetes management. Doctors were less in agreement with the statement 'Policy makers’/managers' attitudes toward pharmacists' role represent a barrier to primary care pharmacists providing clinical services to patients with diabetes' compared to other professional groups. In addition, the barrier of lack of HCPs' confidence in pharmacists' abilities also obtained a lower level of agreement among doctors than among pharmacists and nurses. Of note, it is very well known in the Saudi MoH that doctors hold the policymakers' and managers' positions, so identifying their attitudes in this regard could be an advantage in helping to promote pharmacists' involvement in diabetes care. Positive attitudes towards the pharmacist's role in diabetes management among doctors give hope of expanding the scope of pharmacy practice to provide diabetes-related services.  
Overall, positive attitudes and expectations of the clinical role of pharmacists were found among HCPs, including doctors, pharmacists, and nurses. There are similarities between the attitudes expressed by participants in this study and those described in other studies (Aldraimly et al., 2019; Alsuhebany et al., 2019; Alsuhebany et al., 2019; Ahmed et al., 2017; Al-Arifi et al., 2015a; Almazrou, Alnaim and Al-Kofide, 2015;  Al-Arifi et al., 2015b). 
This combination of findings regarding the attitudes of HCPs toward pharmacists' roles in diabetes management provides some support for expanding the role of primary care pharmacists to provide some clinical activities beyond their typical role of verifying and dispensing prescriptions, but only when aligned with their qualifications and competencies. 
This study revealed the need for a pharmacist to be part of the diabetes primary care management team. However, several challenges to pharmacists' involvement in diabetes primary care management are also revealed and will be discussed in the next section.


[bookmark: _Ref123527659][bookmark: _Toc153894583]Table 29: Integration of Healthcare Professionals' Views on Potential Current and Future roles of Pharmacist in Diabetes Management 
	Research question 
	Activities
	Survey
	Interviews
	Integration findings

	What is the perception of HCPs about the role (current and future) of primary care pharmacists in diabetes management in SA?
	Roles suggested: 

- MTM
-MR
- COMDE
-COMDMM
- BGM
- HGM)
 -VRx
- P&DRx
- PC&E
- HLE
- DP
- IP
	-HCPs were positive about the roles of pharmacists. 

-Most of participants agreed on all potential roles suggested in this research except IP role was negatively viewed by doctors.

-Most participants had overall positive attitudes toward pharmacist roles in diabetes management, both currently and in the future. 

-Most participants agreed slightly more with pharmacists' future involvement compared to current involvement. 

-Pharmacists being most positive about most proposed roles in this research, particularly clinical ones, and doctors more likely to be negative about some of them.

-A positive association between the years of experience of HCPs and their attitudes towards the role of pharmacists in PHCs (i.e., those with less experience were less positive)
	-Positive attitudes toward pharmacists' roles were found in all three professional groups. 

-HCPs consider pharmacists are crucial members of healthcare teams and systems. 

-The findings indicate that the general perceptions of PHCs about pharmacists’ role is limited to dispensing prescriptions and educating patients on their medications. 

- lack of awareness among most HCPs interviewed towards the clinical roles of pharmacists. 

Doctors’ attitude toward pharmacists’ role
-Doctors expect more active roles from pharmacists rather than the typical role. 
-The analysis of the results of interviews with doctors indicates that holders of higher degrees as specialists and consultants have a positive attitude towards pharmacists’ role and trust them more than juniors/ residents 

Nurses’ attitude toward pharmacists’ role
-Nurses had very positive attitudes toward pharmacists’ role
-Most nurses emphasised the patient's need and their need for a pharmacist in the primary care team.
-Most nurses highlighted pharmacists' role in educating healthcare staff and patients on matters related to medication and medication safety. 
-Nurses believe that pharmacists are experts in medicines. 
-All the nurses interviewed wished that pharmacists would return to work in PHCs as their role is vital in optimising healthcare delivery. 

Pharmacists’ attitude toward pharmacists’ role
-Pharmacists see themselves as overburdened in performing all pharmacy duties due to staff shortage. 
-Pharmacists expected recognition and appreciation, but transferring them from PHCs sent a passive message to all stakeholders that there are no roles for pharmacists in providing public health services. 
-Some pharmacists classify themselves as dispensers or technicians rather than professionals and how the culture of SA has shaped their roles. 
-Pharmacists interviewed were frustrated about treatment of pharmacy professionals as less important than physicians 
-Pharmacists interviewed were disappointed with the hierarchical system in the health institutions of the MoH, where doctors are considered at the top of the hierarchy, and other specialties come after them. 
-Pharmacists interviewed were upset about not being recognised as professionals. 
-Some pharmacists mentioned that some doctors have a negative attitude towards the clinical role of pharmacists as if pharmacists express their opinion on the doctor’s decision in the patient’s treatment plan, 
doctors may see the pharmacists as interfering with their work. 
-A pharmacist raised the issue of the stereotypical role of the pharmacist who works in a PHC is only to dispense prescriptions without intervening in the doctor’s orders. 
-Pharmacists working in PHCs cannot dispense any medication without a prescription. This is why pharmacists working in PHCs are seen as dispensers.


	-Both phases of this research found positive attitudes toward pharmacist roles in diabetes management, both now and in the future.  

-Respondents in the first stage agreed slightly more with pharmacists' future involvement compared to current involvement, in contrast to the second stage, where the interviewees appeared to be enthusiastic about the pharmacist's current involvement and advocated for the pharmacist's participation in diabetes management and their restoration to PHCs in order to work in a MDT for diabetes care.  

-Both phases indicate that doctors with more years of experience have positive attitudes toward expanding pharmacists’ role in patient care compared with the junior ones 




[bookmark: _Ref123528682][bookmark: _Toc153894584]Table 30: Integrating of Healthcare Professionals’ Views on Potential Impact of Pharmacist Involvement in Diabetes Primary Care Management
	Research questions
	Potential impact of pharmacist involvement in diabetes management
	Survey
	Interviews
	Integration

	What are the views of HCPs (pharmacists, nurses and doctors) on the potential impacts of adding pharmacists to the diabetes care team? 



	-Increase the level of job satisfaction for pharmacists 
Pharmacists can: 
-reduce medication errors 
-help doctors to prescribe safely
-help doctors to prescribe cost-effectively
-improve prescribing practice 
-be an important/integral part of the diabetes care team 
-provide drug information service
- improve the quality of healthcare services
-make doctors’ job easier 
-make nurses’ job easier 
-can improve patient outcomes
-make the management of patients’ medication more efficient
-help with co-management of complex patients
-assess patients’ clinical needs and perform a comprehensive medicines assessment
- independently prescribe cost-effectively
- independently prescribe safely
	-Approximately 90% of participants agreed or strongly agreed on most of the statements mentioned in Colum two (see also Figure 11)


-The ability of pharmacists to be independent prescribers was viewed less agreeably by doctors than with other potential benefits of pharmacist involvement in diabetes primary care management.


 
	-All participants agreed that pharmacists have a critical role in diabetes care. 

-Participants unanimously agreed that pharmacists' contributions positively impact the delivery of health care services. 

- Doctors and nurses interviewees expressed their need to an expert in the medication field to facilitate their work and help them on medication related issues.

Positive impact of integrating pharmacists into PHCs teams on the many aspects. For example:

-Teamwork and communicating within teams: participants found it easy to communicate with pharmacists when they worked in the same practice/site. 

-Delivery of care: Pharmacists working in PHCs can intervene in patients’ management via accessing patients’ records, assessing patients’ treatment plans, and communicating with treating doctors and other HCPs when needed. Also, improve patient care delivery via improving workflow that could be achieved by delegating medication-related issues to be addressed by pharmacists. 

-Job Satisfaction: a positive work experience was observed in all participants who worked with pharmacists in PHCs. Pharmacists were also satisfied with and enjoyed working in PHCs and hope to return to work in the PHCs. 

-Patients’ outcomes and patients’ safety: pharmacists can improve patient safety and contribute to avoiding preventable patient harm by detecting medication errors and medication-related problems. 

-Communicating with patients: effective communication between pharmacists and patients results in improving patient outcomes and patient safety through patient education, improving patient compliance and preventing medication-related problems. Participants reported this communication was affected by the closure of pharmacies from PHCs.  

Concerns over shifting of pharmacy services to the retail community pharmacies: 

-Participants explicitly expressed concern about shifting pharmacy services to the retail community pharmacies. 

-Several issues were raised related to patient safety with the current pharmacy practice in retail community pharmacies such as lack of patient education, prescriptions verification, teamwork and communication between professionals and also with patient


	-From the results of the two phases, it is clear that there is a demand to reintegrate the pharmacy into PHCs or to integrate pharmacists into the primary care team, whichever is applicable and in line with the goals of health transformation.

-General agreement among HCPs (doctors, pharmacists, and nurses) that involving pharmacists in diabetes management brings benefits to the healthcare system as well as to patient outcomes and safety. 

-A need for the team-based practice of a MDT to manage patients with diabetes

- Pharmacists are considered as critical integral members of the health care team in PHCs.

-General agreement among HCPs that pharmacists are a reliable source of medication information and a strong need for a qualified pharmacist to be referred to in medication consultations.

- A demanded for establishing a medication information centre run by pharmacists to improve the provision of PHCs services.

-Doctors are reluctant to an independent pharmacist prescribing role. 






7.2.3. [bookmark: _Ref124870619][bookmark: _Toc153894213]Challenges to pharmacists’ involvement in diabetes management and proposed solutions 
The second question in this study sought to determine factors that affect primary care pharmacists in providing clinical services to patients with diabetes. The findings’ integration is presented in Table 31 and Table 32. Participants in the first stage of this research were asked via the questionnaire to express their agreement about barriers that may prevent primary care pharmacists from providing clinical services to patients with diabetes. The results showed that participants agreed on all barriers listed in this research Figure 15. These findings were further elaborated upon by interviewees. Several barriers and facilitators were revealed in this research. The challenges to pharmacists involvement in diabetes management will be presented and discussed in this section (see Table 33).
This research identified several challenges to pharmacists involvement in diabetes management; these challenges were also reported by several authors such as  Choe et al. (2009); Khunti et al. (2013); Al-Taweel et al. (2014); Albekairy et al. (2015); Hassali et al. (2015); Moreno et al. (2017); Al Haqan et al. (2017);  Duncan et al. (2020);  Al Assaf et al. (2022); and Xiao et al. (2023), see Table 6.
Several challenges to engaging pharmacists in diabetes primary care management were identified in this research. Most are related to the healthcare system, such as the current primary healthcare structure and leadership support. Currently, the biggest challenge is the structure of primary care. The separation of pharmaceutical care from PHCs has led to a gap in providing optimal patient care. Despite the potential benefits of closing pharmacies from PHCs and moving dispensing prescriptions to the retail community pharmacies, integrating them in diabetes primary care management may currently be unattainable for the reasons explained below. 
These research findings show that there are many challenges to providing effective pharmaceutical care in retail pharmacies. The most crucial one appears to be the inability of community pharmacists to access a patient's health record to ensure that treatment is appropriate to the patient's condition. This should be considered as it greatly influences pharmacists' contribution to patient care. This obstacle may be due to the limited IT infrastructure in the Saudi MoH. Therefore, it is necessary to develop an IT infrastructure with a plan to link community pharmacies with HCPs in PHCs and allow community pharmacists access to patients' medical records. Adoption of technology and innovation can greatly enhance productivity. The research results indicate that the MoH has made a significant leap in digitising its systems, but this improvement is limited to its internal system and does not include external partners, as mentioned above.
Another challenge raised by interviewees is that current practice in retail community pharmacies is more business-driven than patient-centred. Community pharmacists are usually overburdened with tasks other than dispensing prescriptions to patients. Diverting PHCs’ patients to receive their medication from the retail community pharmacy could increase workload. Therefore, additional incentives may be needed to motivate them to provide care for those patients, including at least contributing to educating patients about their medications. This research showed a lack or gap in this aspect, with ‘poor patient counselling’ by community pharmacists performing this role. These findings were also reported by Haseeb and Elrggal (2013), Khojah and Abdalla (2019), and  Rasheed et al. (2020). 
Regulation and legislation issues are considered one of the biggest challenges for engaging pharmacists in diabetes care. There was an argument by pharmacists’ interviewees that providing primary care pharmacy services, known in SA as ambulatory care pharmacy services, needs a pharmacist to be a specialist in this field with a minimum postgraduate qualification in general clinical pharmacy, obtained through a residency programme run by the Saudi Commission for Health Specialties. This argument is in accord with a recent review on the practice of ambulatory care pharmacy services in SA by Alshaya et al. (2021). In this review, the minimum qualification requirements for pharmacists to provide ambulatory care pharmacy services were proposed by a group of Saudi Society of Clinical Pharmacy experts, including a Saudi diploma in general clinical pharmacy, a Saudi certificate in clinical pharmacy,  Pharm.D (doctor of pharmacy) or equivalent with at least 3 years of experience in ambulatory care pharmacy, or master's degree in clinical pharmacy with at least 12 months of clinical pharmacy training as part of the master's degree programme. Another recent report supported this finding (Abdullah et al., 2022) and reflected the same emphasis that participants in this research demonstrated, namely on advanced clinical pharmacy practices such as medication therapy management rather than the essential services,  that a primary care pharmacy should provide, such as those mentioned earlier (medication review, medication consultation, and patient education), in which this research found that PHCs have gaps and deficiencies. Therefore, clinical pharmacy experts have suggested identifying unmet patient care needs that require the participation of primary care pharmacists, focusing on basic primary care pharmacy services and then moving to more specialised ambulatory care pharmacy services (Alshaya et al., 2021). 
Lack of education and training for pharmacists is another major challenge revealed, as this presents a barrier for pharmacists who wish to raise their qualifications in order to meet the requirements of providing primary/ambulatory pharmacy services. These  findings are supported by Albekairy et al., (2015) who reported that SA has experienced a serious shortage of clinical pharmacists and this has affected the provision of full pharmaceutical care services. This shortages due to the presence of a small number of pharmacy colleges with limited clinical training, which resulted in these colleges being unable to produce sufficient clinical pharmacists who can carry on pharmaceutical care (Albekairy et al., 2015). Inadequate clinical experience as the main barrier to providing clinical pharmacy services was also reported by Xiao et al. (2023). Pharmacists' need for clinical training was also reported in both studies by Al-Taweel et al. (2014) and Al Haqan et al. (2017).  
It could be argued that performing the general clinical pharmacist's role as an educator for patients as well as for HCPs and conducting medication reviews does not require a higher academic degree. This was also supported by the view expressed by HCPs in this research that any licensed pharmacist has the knowledge and competence to offer them. A number of the pharmacists who have worked in PHCs have more than ten years of experience in patient care; they have the desire and enthusiasm to participate in diabetes care, as evidenced by the results of the two phases of this research. In addition, they are proactive in providing diabetes services even though there is no clear policy obligating them to do so. Furthermore, they believe in themselves and their ability to participate in managing diabetes. They want to fully practise their roles of patient care. This finding is consistent with that of Al-Arifi et al. (2015)  who found primary care pharmacists felt they have sufficient knowledge to provide pharmaceutical care service in PHCs. However, working conditions at that time were an obstacle for pharmacists to provide these services effectively.
Although it is desirable to obtain more value from those available resources by exploiting the energy and initiative of these pharmacists to maximise diabetes care in PHCs, the lack of clinical experience of pharmacists is found to be one of the major challenges to their involvement in diabetes management.  Hence, clinical training classes and courses should be available for pharmacists to improve their clinical skills.  Engaging pharmacists in reviewing medication and educating patients about their medications in PHCs could significantly enhance management of patients with chronic diseases, including diabetes. Leaders of pharmacies should support and encourage pharmacists who wish to participate in chronic care by providing them with clinical training courses and incentives.
Meanwhile, the lack of leadership support is another major challenge to involving pharmacists in the diabetes care team. The lack of a well-defined pharmacist role in patient care has hindered pharmacists from providing diabetes-related services. Pharmacy leaders should formulate a clear job description for primary care pharmacists, in which their role and responsibilities in diabetes management are clearly articulated.
The lack of awareness of the clinical role of pharmacists is another major challenge in involving pharmacists in diabetes management. Pharmacy leaders should publicise the pharmacist's role and responsibilities in primary care and the pharmacy services they could provide to primary care stakeholders, including policymakers, managers, primary HCPs such as doctors and nurses, and patients. This can be done through disseminating results of research that show positive outcomes for pharmacists' involvement in patient management. This challenge was also reported by Abdullah et al. (2022). Convincing doctors and administrators of pharmacists’ important clinical role in such as  clinical investigations was the major challenge to initiation of the pharmacist led diabetes clinic in a MoH hospital, as that was a new concept for the hospital community to come to terms with (Abdullah et al., 2022). 
Another important finding was the underutilisation of the roles of pharmacists by policymakers and resistance to pharmacists' interventions among doctors due to trust issues. Doctors are typically high performers and may not collaborate with or listen to pharmacists, which may have been a major challenge for pharmacists in proving themselves as HCPs. This finding was also reported by Almazrou, Alnaim and Al-Kofide (2015). In addition, the decision to relocate all primary care pharmacists after closure of the pharmacies at PHCs sent a passive message to stakeholders that pharmacists have no role in providing public health services, which was a source of disappointment for pharmacists.
From the results of the two phases, it is clear that there is a demand to reintegrate the pharmacy into PHCs or to integrate pharmacists into the primary care team, whichever is applicable and in line with the goals of health transformation.
Therefore, the following section will present and discuss the facilitators of adding pharmacists to the diabetes team. It includes the theme and subthemes that emerged from linking the quantitative and qualitative findings. The theme also consists of the researcher's arguments about the research topic and linking them to the literature review. 


[bookmark: _Ref124817261][bookmark: _Toc153894585]Table 31: Integrating of Barriers to Pharmacist Involvement in Diabetes Primary Care Management
	Research question
	Survey
	Interviews
	Integration 

	What are the perceived barriers and facilitators to primary care pharmacists being involved in diabetes care in SA? 
	-Participants agreed on all barriers listed in the questionnaire. See Table 26

-Several barriers to pharmacists providing clinical services to patients with diabetes identified at this stage, see Figure 14. 

-The most common barriers were the lack of: well-defined pharmacist role; a private room to interview patients and advise them; awareness of the clinical role of pharmacist by HCPs; with clinical experience of pharmacists as the third highest barrier.

-Doctors were much less likely to agree with the most stated barriers while pharmacists were more likely to agree with most of them. 

-The barrier of lack of confidence of pharmacists in themselves and their ability obtained a higher level of pharmacist' agreement than the level of agreement of other professional groups.

-Negative comments about the system were also reported by a pharmacist 
-“The system encourages pharmacists to purely carry out orders, and not question physicians” 
-Pharmacists who wanted to be more proactive are discouraged by such a system that hindered them from taking a more active role. 
- “Many hospitals and centres are reluctant to develop pharmacist roles further”, which made pharmacists insufficiently equipped to enter into high-level discussions. 

-Medicolegal implications reported as another barrier that makes pharmacists worried about taking on advanced clinical roles beyond their traditional pharmacy practice.  


	-Transferring pharmacists from PHCs impacts their contribution in patient care.

-Pharmacists faced many challenges to provide clinical services in PHCs. Participants highlighted several elements in relation to the work environment, such as the health institution system; social behaviours; and leadership support. 

Issues related to the healthcare system and leadership support, for example:

-working conditions; workload and shortage of pharmacy staff. 
-lack of education and training for pharmacists. 
-lack of facilities: lack of a private for patient consultation
-regulation and legislation issues: lack of a well-defined pharmacists’ role and eligibility to provide a primary care pharmacy service.
-policy and procedures: clinical activities are not stipulated in PHCs. 
-lack of key performance indicators to improve patient care in pharmacy.
-lack of opportunities for pharmacists to actively contribute to patient care.  
- lack of incentives
-difficulty accessing patient records

Issues related to healthcare professionals, for example:
-Lack of awareness of pharmacists’ clinical roles -Attitudes towards pharmacists’ role
-Lack of qualified and trained pharmacists who can provide advanced clinical pharmacy services to patients of PHCs.

-Inequality in pharmacy practice across the regions of SA, since advanced pharmacy practice is well implemented in the capital city, Riyadh, and other big cities such as Dharan.

 
	Together, these findings provide important insights into the challenges of engaging pharmacists in diabetes primary care management. 
General agreement on all barriers related to the healthcare system, such as the current primary healthcare structure and leadership support. 
Currently, the biggest challenge is the structure of primary care. The separation of pharmaceutical care from PHCs has led to a gap in providing optimal patient care. 
Despite the potential benefits of closing pharmacies in PHCs and moving dispensing prescriptions to the retail community pharmacies, integrating them in diabetes primary care management may currently be unattainable.
Most of the participants believed that the pharmacists play an important role in patient care, especially in diabetes management; and they demanded the return of the pharmacists’ role in PHCs due to its potential benefits to patient’s safety and care delivery. However, multiple challenges were mentioned, some related to the healthcare system and others related to the healthcare providers. For example, preparing and training pharmacists to provide advanced pharmaceutical care, such as providing drug review and medication therapy management to patients with diabetes requires the support of officials and decision-makers at the highest levels. 






7.2.4. [bookmark: _Toc153894214]Involving pharmacists in diabetes management in line with the transformation of the Saudi Ministry of Health system
This final theme emerged from discussions of factors that support and facilitate pharmacists involvement in diabetes primary care management. This theme was created based on the findings of integrating the research phases, as shown in Table 32. It links the results to the literature review and includes the researcher's arguments.
In the context of the current transformation of primary care pharmacies, the current study revealed that pharmacists do not actively contribute to patient care at the primary care level, as primary/ ambulatory care pharmacy services are not currently implemented in PHCs of the Saudi MoH. This contrasts with other governmental institutions such as PHCs of the Ministry of National Guard or the Ministry of Defense and Aviation, where the role of pharmacists has expanded beyond medication dispensing to more clinically active involvement in patient care and has been extensively studied and reported on (Al Asmary et al., 2013; Al-Arifi, et al., 2015; Tourkmani et al., 2016; Tourkmani et al., 2018; Al-Arifi and Al-Omar, 2018; Alsuwayni and Alhossan, 2020; Aldraimly et al., 2021; Alsubaie et al., 2022). In these settings, advancing clinical pharmacy practice is well established. For instance, the pharmacy department at King Khalid University Hospital is an example of a well-established clinical pharmacy service, as it was founded in 1983  (Al-Arifi et al., 2015). A pharmacy practice model in the PSMMC is another example of a well-established pharmacy practice and it divides pharmacy staff into two groups: clinical and distribution. Distribution pharmacy staff are responsible for dispensing medications to patients, while clinical pharmacy staff are responsible for providing clinical services (Almzeiny et al., 2020).  In contrast, the pharmacy practice in the MoH focuses mainly on dispensing the prescriptions, with limited application of effective clinical pharmacy services as shown in this research. This argument is supported by Al-Jedai, Qaisi and Al-Meman (2016a), who reported that there is a significant gap in pharmacy practice between institutions affiliated with the MoH as well as across the KSA, especially between the public and private sectors.
One of the strategic objectives of the Saudi MoH to achieve Vision 2030 is “Improve integration and continuity in service provision by developing the primary care”(Kingdom of Saudi Arabia and Saudi Vision 2030, 2016, p28). The team-based practice of a MDT could be identified as a key element driving continuous improvements in integrated care to improve the provision of PHCs and bring positive clinical and economic outcomes to healthcare systems. The MDT in the several studies conducted in SA, such as those by (Al Asmary et al., 2013; Tourkmani et al., 2016; Tourkmani et al., 2018;; Al-Arifi and Al-Omar, 2018; (Alsubaie et al., 2022)), included a clinical pharmacist on the diabetes care team. It is possible, therefore, that the presence of the pharmacist in PHCs provides a high quality of patient care and improves the delivery of healthcare services, as was found in this research which is based on primary care professionals’ perception that the pharmacists in PHCs had an impact on improved patient outcomes and patient safety. This conclusion is supported by  Blondal et al., (2017) who found that the most efficient collaboration between pharmacists and GPs is when they work side by side at the primary care clinic because the relationship between those two HCPs can be established and developed - when they are working in the same clinic. 
Other benefits of integrating pharmacists into PHC were found in this study, those are related to job satisfaction of HCPs, including enhanced knowledge of practitioners about medications, and potentially saving their time in addressing medication related issues.  
This research has shown that HCPs believe the scope of pharmacy practice in SA has expanded—with progression in pharmacy practice from product (dispensing medicines) to patient-centred practice—to meet the changing needs in the health care system. This is a similar finding to other several other studies (such as  Al-Jedai, Qaisi and Al-Meman, 2016a;  Almeman, 2020; Ahmed Alomi, 2016); however, primary care pharmacists have not yet benefited from or capitalised on this key development in pharmacy practice.  Primary care pharmacists were expected to be more involved in patient care through shifting of medication dispensing services to community retail pharmacies. The unexpected decision was to transfer pharmacists to work in hospitals, which was rather disappointing for primary care professionals. This result also may conflict with the goal of the Saudi MoH transformation strategy mentioned above, namely continuity in service provision, since relocation of pharmacists from PHCs has led to a gap in the health care service, and primary care currently lacks pharmaceutical care, as indicated by the results of this research. 
Pharmacists can take advantage of this situation to bridge the gap between the current practice and practice needs. This study set out with the aim of exploring the opportunities for pharmacists to participate in diabetes care. The basics and beyond in the roles and practices of primary care pharmacists were identified. The most important relevant findings were that essential pharmaceutical care services, such as medication review, medication consultation, and patient education, are perceived to be urgently needed in PHCs. These demands have appeared after the closure of pharmacies and removal of pharmacists from PHCs. There were similarities between the attitudes expressed by participants about the current opportunities for pharmacists' involvement in diabetes primary care. These results are consistent with the claim that 
“Clinical pharmacists in diabetic clinics in Saudi Arabia – not just a perception but a need” (Makeen, 2017, p1)

7.2.4.1. Evidence for integrating pharmacists into the diabetes primary care team.
In developed countries, such as the UK and USA, pharmacists play a crucial role in primary care settings. Pharmacists are integrated into patient care in collaboration with GPs in these countries to promote and develop primary healthcare services. Primary care pharmacists allocated to GP or primary care clinics had a significant impact on the clinical outcomes of patients with chronic conditions such as diabetes, improved the quality of prescribing medications, enhanced medication adherence, and resolved medication-related problems (Tan et al., 2014; Moreno et al., 2017; Peterson et al., 2018). These results were similar to those of studies conducted in SA at PHCs that examined the pharmacist's participation in diabetes management. However, these centres are not affiliated with the MoH but are government centres affiliated with other government ministries (Al Asmary et al., 2013; Tourkmani et al., 2016; Tourkmani et al., 2018a; Tourkmani et al., 2018b; Al-Arifi and Al-Omar, 2018; Alsuwayni and Alhossan, 2020). No literature has been found addressing pharmaceutical care for patients with diabetes in the PHCs of the Saudi MoH to compare with the results of this study. Empowering pharmacists in diabetes management is a new concept in the Saudi MoH (Abdullah et al., 2022). 
However, a recent retrospective study (Alqifari et al., 2022) which evaluated the impact of clinical pharmacist care on diabetes management compared to standard physician-based care, found promising results as involving pharmacists in diabetes management significantly reduced HbA1c within nine months, helped improve medication therapy and reduced the frequency of hypoglycemia. Some caution is needed as this research was conducted in the Diabetes and Endocrinology Center of the MoH in SA, located in Al-Qassim, and therefore the practices in this specialised diabetes care centre cannot be generalised to PHCs across the country, which have to provide all primary health care services to all citizens.

7.2.4.2. Optimising healthcare resources 
It is necessary, therefore,  to look at the concept of investing in the pharmacy resources available in PHCs. This concept is in line with the objective of the MoH: “increase the efficient utilization of available resources” (Kingdom of Saudi Arabia and Saudi Vision 2030, 2016, p28). There are expert pharmacists already integrated into PHCs; they are now free from the dispensary role and can focus more on patients' health concerns, provide professional pharmacy services, and address medication-related issues. Establishing clinical pharmacy services instead of traditional pharmacy practice in PHCs could be an ideal and achievable goal to provide optimal patient-centred care, especially for diabetic patients (Alshaya et al., 2021). 
To provide optimal diabetes care in SA and optimise resources use, opportunities for pharmacists to participate in diabetes primary care management should be considered. Finding opportunities for pharmacist involvement in diabetes primary care management may be a way to develop the pharmacy profession in light of the Saudi Vision 2030. Operating a pharmacy in every health centre might be impractical for higher authorities in terms of cost effectiveness because providing medicines to consumers requires many different resources and entails a chain of processes. As chapter two illustrated, literature suggests that the Saudi MoH plans to privatise hospitals and health centres by 2030, with the stated aim of reducing government spending on health care services and enhancing the provision of these services (Sajjad and Qureshi, 2018; Kingdom of Saudi Arabia and Saudi Vision 2030, 2016). The closure of pharmacies located in PHCs and forwarding of prescriptions to be dispensed through the retail community pharmacy was part of a new and significant focus on private sector participation (Alomi, 2017 and Kingdom of Saudi Arabia and Saudi Vision 2030, 2016). 
In this case, there is a need to consider value-based healthcare that would optimise resource use and effectively reduce costs without affecting service quality and patient outcomes (CEBM, University of Oxford. April 2019). The closure of pharmacies in PHCs suggests there may be under-utilised pharmacists available to undertake new roles. Meanwhile, diabetes is one of the most prevalent health issues and an economic burden in SA (Robert et al., 2016). This study revealed the need for a pharmacist to be part of the diabetes primary care management team. Therefore, investing in the pharmacy resources available in PHCs to optimise diabetes care should be considered, as the findings of this research suggests that pharmacists involved in diabetes care brought benefits to patients and HCPs when they were integrated into PHCs. However, to gain benefits from pharmacist interventions, their interventions should be effectively implemented in routine practice. Previous research has focused mainly on the effectiveness of clinical interventions and not on their implementation in practice. Therefore, a focus on implementation may be needed to bridge the gap between developing effective healthcare interventions and their integration into routine practice. This approach supports the ideas of Bawab et al. (2023), who stated, "Implementation science has been developed to reduce the gap between the development of effective health care interventions and their integration into routine practice." (Bawab et al., 2023).

[bookmark: _Ref124817264][bookmark: _Toc153894586]Table 32: Integrating of facilitators to pharmacists’ involvement in diabetes primary care management
	Research question
	Survey
	Interviews
	Integration 

	What are the perceived barriers and facilitators to primary care pharmacists being involved in diabetes care in Saudi Arabia? 
	-Barriers related to policymakers' and managers' attitudes towards pharmacists' roles in diabetes management were agreed less upon by doctors compared to other professional groups. 

-The barrier of lack of HCPs’ confidence in pharmacists’ abilities also obtained a lower doctors’ agreement than other groups.

-The lowest level of agreement on the barrier related to patients' attitudes toward pharmacist’s role.  
	Saudi Vision 2030
The most dynamic factor found was the Saudi Vision 2030. With this vision, the goals of pharmaceutical care in primary healthcare settings have changed dramatically from traditional (dispensing based) practice to patient centered practice. 
Prioritising pharmaceutical care services in primary care settings: Services needed in PHCs 
Essential pharmaceutical care services, such as MR, medication consultation, and patient education, are urgently needed in PHC. 
A need for a MDT to develop care plans for chronic patients
Most participants were concerned that the meaning of MDT-based practice had been lost by removing pharmacists from PHCs. 
Desire of primary HCPs to have a pharmacist on their team.
An interesting finding is that the doctors and nurses interviewed indicated a strong need for a qualified pharmacist to be referred to in medication consultations. 
Pharmacists' willingness to take new roles and provide clinical services
-All pharmacists interviewed were satisfied with their work in PHCs. After the service for dispensing of prescriptions from PHCs was stopped, advanced pharmaceutical care services were expected to be provided.
-Pharmacists believe that their chances of participating in the management of patients with chronic diseases, including diabetes, are better in PHCs than those in the hospital because PHCs target this population.  
Simulation of advanced pharmacy practice applied in other regions of SA
The development and expansion of pharmaceutical services at the primary care level are necessary to align with the development of pharmaceutical services in specialised health institutions such as tertiary hospitals.
Digitising the healthcare system of the Saudi MoH 
The impact of the introduction of the electronic system on the health care system in facilitating pharmacists work to actively participate in patient care and safety.
	-Involving pharmacists in diabetes management in line with the transformation of the Saudi MoH system.
-The 2030 Saudi Vision and the transformation of the health care system is one of the most facilitating factors in engaging pharmacists into diabetes management as part of the primary care team. This is due to one of the most important goals of the health transformation strategy to transform and develop the pharmaceutical care services in primary healthcare settings and expand the pharmacists' role to provide public health services.

-The results of the two phases show that pharmaceutical care services should be expanded to provide more clinical services to fill the demand in this area, especially at the primary care level. These services should be delivered smartly and effectively to meet the targets of the health transformation strategy.

- The new transformation in the Saudi health care system gives opportunities to primary care pharmacists to provide public health services, including clinical services such as MR and MTM. 
- Investing in the pharmacy resources available in PHCs to optimise diabetes care should be considered, as the findings of this research provide evidence that pharmacists involved in diabetes care brought benefits to patients and HCPs when they were integrated into PHCs.
-Doctors usually hold positions of policymakers and managers in the Saudi MoH, so defining their attitudes towards pharmacists could be an advantage that can assist pharmacists' involvement in diabetes management.










7.3. [bookmark: _Toc153894215]Strengths and limitations 

7.3.2. [bookmark: _Toc153894216]Strengths
To the best of the researcher's knowledge, this is the first research to use mixed method approach (both quantitative and qualitative) to explore HCPs' attitudes, perceptions and expectations towards pharmacists' role in diabetes primary care management in SA and associated facilitators and barriers to adding the pharmacist to the diabetes care team. 
The use of mixed methods in this research helped to understand and address the complexity of health care services and social pharmacy practice. It provided a more in-depth and comprehensive understanding of the research topic, as the qualitative data added meaning to the quantitative data. Furthermore, it offered a voice to participants and ensured the study findings were grounded in participants' experiences.
Involvement of stakeholders in real practice is a crucial factor for success in healthcare transformation. Exploring stakeholders' views before proposing any new project, as intended by this research, exploring opportunities for pharmacists to be involved in diabetes primary care management, is considered good practice in the research world. This research included the key HCPs (doctors, pharmacists, and nurses) working in PHCs. While acknowledging that an ideal study might also sample patients and other stakeholders, due to the scale and time limitations on a PhD study, the choice was made to cover these three domains. Exploring the perspectives of other stakeholders might be suggested for future research.
However, the diverse range of the survey respondents in terms of age, education level, job category, years of experience, and worksite (PHCs locations) is a strengthening factor. 
The survey of this research was designed to be comprehensive and discover as many aspects as possible related to the research topic, including current pharmacy practice, participants' perspectives on pharmacists' involvement in the management of diabetes and the potential implications of pharmacists' participation in diabetes care. Influencing factors (facilitators and barriers) for adding pharmacists to the diabetes care team were also identified by the survey. In addition, respondents reported other issues through open-ended questions, and the topic most commonly raised by interviewees was their concern over the shifting of pharmacy services to retail community pharmacies.
All participants in the interviews were enthusiastic to contribute and this appeared to be linked to their interest in the research topic; they talked openly about their experiences, and described the current situation candidly; they were confident in expressing their feelings and views about pharmacist involvement in diabetes primary care management in SA and associated facilitators and barriers to adding the pharmacist into the diabetes care team. 

7.3.3. [bookmark: _Toc153894217]Limitations 
The population of this research was limited to workers in PHCs in one geographic area of SA, namely the Eastern province. This study included only key workers working in PHCs (doctors, pharmacists, and nurses), and the relatively small number of respondents (106) could have been inadequate for such an exploratory study conducted via survey. Sampling in qualitative research, including one to one interviews methodology, cannot be considered to be fully representative of the study population because the number of participants is also relatively small (9). Relatedly, the small survey sample size in this research limits the extent to which these quantitative results can be generalised. However, as an exploratory study, these are still argued to be of value. Future research should investigate the views of other stakeholders, such as policymakers, managers, and patients, to identify their opinions on pharmacists’ involvement in diabetes primary care management. 
This study was also significantly impacted by the COVID pandemic (Covid impact form is attached in Appendix R). It was slightly challenging to collect data, as the study mainly targeted primary healthcare providers in Saudi Arabia. Since the data collection period was at the peak of the pandemic, participants' engagement was minimal. Therefore, we needed to slightly adjust the methods to approach the target population. An amendment form was submitted to the university and the Ministry of Health of Saudi Arabia, and obtaining their approvals took some time.
Furthermore, the questionnaire used in this research was in English. Since Arabic is the official language of Saudi Arabia, the use of English might have constituted a barrier to the effectiveness of the study. However, English is the main language in the medical field, and it is widely spoken among HCPs.
A further potential limitation related to the use of Google Meet online interview and in several cases, participants preferring audio only without video online interviews. The initial aim was to conduct qualitative interviews face-to-face with participants in person at their workplace in Saudi Arabia. However, due to the COVID-19 restrictions, in-person interviews were strictly prohibited for a long period of this research hence these and had to be conducted remotely via Google Meet in accordance with the University of Sheffield policy. It is recognised that this could have made it difficult to establish a rapport and appreciate the non-verbal communication perspective of the interview. Of note, however, was that several participants did actually prefer to attend interviews remotely with their camera off; this was the case for several female participants and argued to be related to Saudi society being conservative in nature.
This research has other limitations. The research topic is broad, and the terms and databases used to search for relevant studies were wide. It was kept broadly to capture more studies related to the research topic, but there were also more non-relevant studies to sift through. Papers were assessed by a single researcher for inclusion, and reasons for exclusion were documented to reduce the risk of bias. Therefore, some studies might have been missed out of the review. In addition, the search was limited to studies published in English, and a single researcher extracted and analysed the data.
Another limitation was that the quantitative survey part of this research was based on participant self-report and whilst this is appropriate for capturing attitudes and beliefs, in terms of reporting experiences two issues may have arisen: the first relates to recall bias and participants inaccurately remembering when asked about activities undertaken some time ago for example, and the second relates to the possibility that participants may have intentionally under- or over-reported some activities with the aim of showing their practice in a more positive way. These are recognised as possible concerns but to address them would have required much more costly and time-consuming primary observation methods which were not appropriate for doctoral study.  
One final limitation linked to reflexivity and considered initially in chapter one, is that the research and interviews in particular were conducted by me as a pharmacist, with experience practicing in the research setting and within primary care teams; this may have influenced how the interviewees responses, particularly in terms of being negative about pharmacy profession. Thus, a researcher bias is a potential limitation of his research. 
Despite all these limitations, this study is argued to make a contribution to knowledge in the context pharmacy practice as in Saudi Arabia and diabetes care, and has considerable value as relatively little is still known about this topic and setting.  


7.4. [bookmark: _Toc153894218]Implications for diabetes care in Saudi Arabia 

7.4.2. [bookmark: _Toc153894219]Implications for practice
This research has added to existing knowledge about the involvement of pharmacists in diabetes management in primary care practice. The findings of this research enhance understanding of the current practice of diabetes care in PHCs in SA. It highlights the strengths and weaknesses of the current practice. The results of this research raise that the relocation of pharmacists from PHCs has led to a gap in the health care service, and primary care currently lacks pharmaceutical care; it found that essential pharmaceutical care services, such as medication review, medication consultation, and patient education, are urgently needed in PHCs. A need for pharmacists to be part of the diabetes primary care management team has been identified in this research. The study also suggests that pharmacists’ involvement in diabetes primary care management could enhance the quality of diabetes care in PHCs in SA. This research found positive attitudes among HCPs (doctors, nurses, and pharmacists) toward the role of pharmacists in patient care in general and in diabetes care in particular, in addition to their important functions in the healthcare system. This finding would help to promote the introduction of pharmacists to the diabetes care team. This, in turn, would help to achieve the transformation strategy of Saudi MoH, which has establishment of a MDT-based approach as one of its objectives.
7.4.3. [bookmark: _Toc153894220]Recommendations for practice
In practice, qualified pharmacists who are not fully using their knowledge should actively look for gaps in service delivery and seek to expand their scope of practice into new areas of pharmaceutical care. Opportunities should be sought in places where the pharmacist's contribution is likely to be valuable, such as in diabetes management in PHCs. Therapeutic outcomes for patients with chronic diseases can be improved by implementing professional guidelines in routine pharmacy practice (Al Assaf, Zelko and Hanko, 2022). Furthermore, pharmacists should provide patients with basic and advanced education. Basic patient education consists of brief, concise, simple and direct information for patients. Advanced (beyond basic) patient education includes more in-depth and advanced information tailored to the patient's condition. 
In addition, it appears from the research findings that there is somewhat poor documentation of pharmacy practice in SA. Pharmacists should document details of their contributions to their practice and patient management. Documentation is necessary to identify good practice as well as role models and set standards to be used in promoting the pharmacist's role in the health services system. Therefore, the General Administration of Pharmaceutical Care of the Saudi MoH and the Saudi Society for Clinical Pharmacy (SSCP) should coordinate with the higher authorities in the Ministry to create a space for pharmacists to report their intervention in the electronic system used in the healthcare institution, and also encourage pharmacists to document their contribution in patient management because this would enhance pharmacy practice services as well as research-based practice. This would also allow pharmacists to demonstrate the value of their contribution to patient care in general and diabetes management in particular. 

7.4.4. [bookmark: _Toc153894221]Implication for policy
Diabetes is a medical and national priority and one of the most worrying health issues and an economic burden because it is a disease with a high prevalence and burden on SA (Robert et al., 2016). Evidence from the literature shows the effectiveness of adding pharmacists to diabetes care. In addition, the findings of this research provide some support for the conceptual premise that pharmacists improved diabetes care when integrated into the PHCs. This evidence could be used to influence policy and decision making in order to improve the current primary care services and relieve the health and economic burden caused by diabetes. Adding pharmacists to the diabetes care team could bring benefits to health services in the Saudi’s PHCs, especially during the current time, when a range of investments are being made to improve the healthcare sectors. This could have a great impact at the national and regional levels.
This research highlighted and drew attention to the role of pharmacists in diabetes care in primary care. Therefore, the following recommendations could be considered in the future provision of diabetes care in SA. 
7.4.5. [bookmark: _Toc153894222] Recommendations for policy-makers
For policymakers in the Saudi MoH, it is essential to critically review the role of pharmacists in diabetes management in primary care. It is also necessary to initiate clinical pharmacy services in primary care settings. This study has suggested broad positivity about the role of pharmacists in diabetes care not only within the pharmacy profession but also other health professions such as medicine and nursing. A key policy implication is that this provides a positive workforce perspective which is based on actual practice and will be of value for policy-makers to consider when planning future diabetes management. More specifically, it gives suggestions about specific areas for future work and development such as commissioning of pharmacy-based services and prioritizing further integration of healthcare teams and workers. This could take the form of planning an experimental strategy to integrate clinical pharmacy services into PHCs and then evaluating the outcomes in terms of value-based healthcare that takes into account improving health outcomes and optimising resource use. Pharmacists could easily be reintegrated into PHCs because primary care pharmacists are already available in the MoH. Policymakers should take into account and adequately assess the needs of PHCs and the demands of pharmacists to participate actively in patient care.
The Saudi MoH leaders and managers should also promote pharmacists' integration into PHCs and teamwork among health professionals to optimise the potential of all professionals. Pharmacists, for example, can be commissioned to undertake medication reviews for doctors to save time in addressing medical-related issues, and any medication-related matters could be delegated to pharmacists. The relevant policies and procedures should be formulated, based on clear guidelines for pharmacy practice within primary care settings, especially in PHCs, and including clear job descriptions for pharmacists. 
This study then is an initial step for future research in this field as it presents opportunities to assess the effectiveness of the addition of pharmacists to the diabetes care after implementation.
7.4.6. [bookmark: _Toc153894223]Future research 
Since this research reflected the views and perceptions of doctors, pharmacists, and nurses only, it is necessary to include other stakeholders in future research, such as leaders, policymakers, experts and managers in the Saudi MoH, academics, and patients, to explore their views about pharmacists’ involvement in diabetes primary care management and adding a pharmacist to the diabetes care team.  
The current study revealed the minimal application of clinical pharmacy services for diabetic patients in primary care settings, especially in PHCs of the MoH, compared to other PHCs affiliated with other government institutions, such as the Ministry of the National Guard and the Ministry of Defense. It is necessary to study in depth the structure and process adopted by those places in SA that have a well-established clinical pharmacy, despite the challenges identified in the current study. This could be done by conducting in-depth qualitative case studies, combining observation and interviews, in selected PHCs where pharmacists actively contribute to diabetes management. 
This research identified negative attitudes among doctors toward an independent prescribing role for pharmacists, which require further investigation, as do the current weaknesses in the pharmacy profession in SA. 
This research also raised concerns about current practices in retail pharmacies. Therefore, it is necessary to conduct an in-depth study to know the reality of current practice in retail community pharmacies and to identify the challenges faced by pharmacists in providing pharmacy services from the point of view of key workers in retail pharmacies.  




7.5. [bookmark: _Toc153894224]CONCLUSION
This research sought to explore experiences and views related to the role of primary care pharmacists in diabetes management in Saudi Arabia (SA) from the perspective of different HCPs; it also sought to explore the perceived barriers and facilitators to the pharmacist’s role in diabetes management as well as report on current pharmacist activities. The research was undertaken against the backdrop of significant changes in the Saudi health system and particularly in primary care and significant changes to pharmacist roles and involvement in diabetes management in specific. These changes involved the closure of pharmacies located in the PHCs, in order to shift the supply of medication to retail pharmacies. Focusing on diabetes was justified given the health and economic burden it poses in SA. This makes exploring opportunities for additional HCPs like pharmacists to be involved in diabetes management important to understand. The study aims were achieved using an explanatory mixed-method approach comprising an online survey followed by in-depth semi-structured interviews to gain insights into the experiences of HCPs.
It was found that HCPs have positive attitudes toward the pharmacist's role in diabetes management in PHC in SA. Despite the overall positivity among HCPs, some variation and negativity were apparent. Several factors were perceived to influence HCPs’ opinions about pharmacists' involvement including the society's culture which has a significant influence on the attitudes of the medical staff and people towards the pharmacist's role. The stereotypical role of the pharmacist who works in a PHC is to only dispense prescriptions without intervening in the doctor’s management plan. Other factors that have influenced the participants' views were their professional standing; some variable and more negative views were appreciated mostly from doctors relating to specifically proposed tasks, such as independent pharmacist prescribing. Years of experience have also affected participants' perceptions toward pharmacists' role in diabetes management, those with fewer years of experience being less positive toward pharmacists’ roles in diabetes management.
The variation in HCPs’ views was also evident regarding the timing of pharmacists’ involvement in diabetes management. In the first phase of this research, more positive views were identified about pharmacists' future involvement than current involvement. In contrast, the interviewees advocated the involvement of pharmacists in patients management after the experience of transferring pharmacists from their practice and the challenge they face in communicating with pharmacists working in retail pharmacies. They also indicated that moving pharmacists away from their practice in PHCs has created gaps in services delivery. Essential pharmaceutical care services, such as medication review, medication consultation, and patient education services, were highlighted by interviewees as urgently needed services in primary care. Therefore, they advocated for the pharmacist's participation in diabetes management and their restoration to PHCs.
Pharmacists were found willing to expand their scope of practice, play new roles, and participate in diabetes management, however, moving them away from PHCs has created the biggest challenge for their contribution to diabetes primary care management. In addition, the regulation and legislation issues were also found to be one of the biggest challenges they faced, as these issues make them struggle to use decision-making, participate in diabetes management, and provide clinical services to patients. In fact, it was found that clinical activities were not within the scope of their practice in the PHCs of the MoH. Many other barriers also contribute to pharmacists' involvement in diabetes management, such as the influence of other professions who inhibit them making good ethical decisions. 
This research revealed that there is currently no active role for the pharmacist in diabetes management because pharmaceutical services have been transferred to retail community pharmacies, and their role is limited to dispensing the prescription to the patient. This research also identified a need for pharmacists to be part of the diabetes primary care management team. Separating pharmaceutical care services from PHCs has a great impact on HCPs and patients satisfaction. The lack of communication between pharmacists and primary HCPs could damage the HCPs–patients relationships as well as relationships among the HCPs.
Finally, this research provides some insights into the involvement of pharmacists in diabetes primary care management from the point of view of HCPs. Although the research findings showed general positivity towards pharmacists' role in diabetes management, pharmacists roles remain underutilised in primary care provision. The consequences of the decision to transfer the pharmacists away from PHCs has significantly affected the level of pharmacists' contribution to diabetes management. The findings reported in this research shed light on the clinical roles of pharmacists, which could support expanding the scope of pharmacists practice in primary care settings that are aligned with their competencies. Therefore, policymakers need to consider reviewing the role of pharmacists in diabetes management in primary care and promote their engagement. It is also necessary to consider establishing clinical pharmacy services in primary care settings. The recommendation to add pharmacists to the diabetes care team at PHCs proposed here is based on an interpretation of research findings in light of current and relevant literature. This recommendation could improve current primary care services if implemented. The implementation of this recommendation (pharmacists’ involvement in diabetes primary care management in SA) should then be evaluated regularly to ensure the maximum benefit to patients with diabetes.



[bookmark: _Toc153894225]References
2nd International Conference on Family Medicine (ICFM 2020) (no date). Available at: https://icfmconference.com/about (Accessed: 26 July 2020).
Abdullah, M. et al. (2022) ‘Implementation of the first pharmacist-led diabetes clinic at Ministry of Health Hospitals , Saudi Arabia’, Journal of the American College of Clinical Pharmacy, (July 2021), pp. 509–515. doi: 10.1002/jac5.1602.
Abdulrhim, S. et al. (2020) ‘The impact of pharmacist care on diabetes outcomes in primary care settings: An umbrella review of published systematic reviews’, Primary Care Diabetes. Primary Care Diabetes Europe, 14(5), pp. 393–400. doi: 10.1016/j.pcd.2019.12.007.
Abdulrhim, S. et al. (2022) ‘Impact of pharmacist-involved collaborative care on diabetes management in a primary healthcare setting using real-world data’, International Journal of Clinical Pharmacy. Springer International Publishing, 44(1), pp. 153–162. doi: 10.1007/s11096-021-01327-x.
Abdulrhim, S. H. et al. (2019) ‘Impact of a Collaborative Pharmaceutical Care Service Among Patients With Diabetes in an Ambulatory Care Setting in Qatar: A Multiple Time Series Study’. doi: 10.1016/j.vhri.2018.12.002.
About the Eastern Region (no date). Available at: https://www.chamber.org.sa/sites/English/AboutKingdom/AbouttheEasternRegion (Accessed: 31 May 2020).
Ahmed Alomi, Y. (2016) ‘National Primary Care Pharmacist Competency System at MOH in Saudi Arabia’, Journal of Pharma & Pharmaceutical Sciences, 1(4), pp. 1–5. doi: 10.24218/vjpps.2016.16.
Ahmed, N. O. et al. (2017) ‘Perceptions of Physicians About Clinical Pharmacist’S Role in Al Qassim’S Hospitals in Saudi Arabia’, Malaysian Journal of Public Health Medicine, 17(3), pp. 109–116. doi: 10.37268/mjphm/vol.17/no.3/art.220.
Ajabnoor, A. M. and Cooper, R. J. (2020) ‘Pharmacists’ Prescribing in Saudi Arabia: Cross-Sectional Study Describing Current Practices and Future Perspectives’, Pharmacy, 8(3), p. 160. doi: 10.3390/pharmacy8030160.
Al-Arifi, M. N., Al Dhawailie, A., et al. (2015) ‘A survey on pharmacist opinion about pharmaceutical care in Saudi Arabia’, Asian Journal of Pharmaceutics, 9(4), pp. 277–282.
Al-Arifi, M. N., Alghamdi, B., et al. (2015) ‘Attitudes and perceptions of healthcare providers towards clinical pharmacy services at a tertiary care hospital in Riyadh, Saudi Arabia’, Tropical Journal of Pharmaceutical Research, 14(5), pp. 913–918. doi: 10.4314/tjpr.v14i5.23.
Al-Arifi, M. N. and Al-Omar, H. A. (2018) ‘Impact of a multidisciplinary intensive education program on type 2 diabetes mellitus patients’ glycemic control and cardiovascular risk factors’, Saudi Medical Journal. Saudi Arabian Armed Forces Hospital, 39(7), pp. 705–710. doi: 10.15537/smj.2018.7.22194.
Al-Jedai, A., Qaisi, S. and Al-Meman, A. (2016a) INTERNATIONAL PERSPECTIVES ON PHARMACY PRACTICE Pharmacy Practice and the Health Care System in Saudi Arabia. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4924944/pdf/cjhp-69-231.pdf (Accessed: 2 September 2019).
Al-Jedai, A., Qaisi, S. and Al-Meman, A. (2016b) ‘Pharmacy practice and the health care system in Saudi Arabia’, Canadian Journal of Hospital Pharmacy, 69(3), pp. 231–237. doi: 10.4212/cjhp.v69i3.1561.
Al-Taweel, D. M., Awad, A. I. and Johnson, B. J. (2014) ‘Pharmacists’ contributions to the delivery of pharmaceutical care to patients with type 2 diabetes in Kuwait’, International Journal of Diabetes in Developing Countries. Springer India, 34(2), pp. 108–115. doi: 10.1007/s13410-013-0169-4.
Alabkal, R. M. et al. (2021) ‘Impact of Pharmacist-Led Interventions to Improve Clinical Outcomes for Adults With Type 2 Diabetes at Risk of Developing Cardiovascular Disease: A Systematic Review and Meta-analysis’, Journal of Pharmacy Practice, 36(4), pp. 888–899. doi: 10.1177/08971900211064459.
Albekairy, A. M. et al. (2015) ‘Strategic initiatives to maintain pharmaceutical care and clinical pharmacists sufficiency in Saudi Arabia’, SAGE Open Medicine, 3, p. 205031211559481. doi: 10.1177/2050312115594816.
Aldraimly, M. et al. (2019) ‘Knowledge , Attitude , and Practices of Physicians in Ambulatroy Care towards Clinical Pharmacist Educational Sessions of Diabetes Mellitus Management in Saudi Arabia’, International Journal of Pharma Sciences and Scientific Research, 5(6), pp. 75–80.
Aldraimly, M. et al. (2021) ‘Impact of Clinical Pharmacist Interventions in Management of Diabetes in Primary Care in Saudi Arabia’, 12(4), pp. 2582–2594.
Alghadeer, S. M. et al. (2022) ‘Glycemic Control and Management in Pharmacist-Led Diabetic Clinic vs . Physician-Led Diabetic Clinic’, pp. 1–9.
Alhabib, S., Aldraimly, M. and Alfarhan, A. (2016a) ‘An evolving role of clinical pharmacists in managing diabetes: Evidence from the literature’, Saudi Pharmaceutical Journal. doi: 10.1016/j.jsps.2014.07.008.
Alhabib, S., Aldraimly, M. and Alfarhan, A. (2016b) ‘An evolving role of clinical pharmacists in managing diabetes: Evidence from the literature’, Saudi Pharmaceutical Journal. King Saud University, 24(4), pp. 441–446. doi: 10.1016/j.jsps.2014.07.008.
Alhamoudi, A. and Alnattah, A. (2018) ‘Pharmacy education in Saudi Arabia: The past, the present, and the future’, Currents in Pharmacy Teaching and Learning. Elsevier, 10(1), pp. 54–60. doi: 10.1016/j.cptl.2017.09.014.
Alharbi, M. (2018) ‘An overview of the Reality of Healthcare Reform in Saudi Arabia with Emphasis on Public Hospitals: A Critical Appraisal’, Medwell journals, 12(1), pp. 12–25.
Alharbi, N. S. et al. (2014) ‘Trends in the prevalence of type 2 diabetes mellitus and obesity in the Arabian Gulf States: Systematic review and meta-analysis’, Diabetes research and clinical practice. doi: 10.1016/j.diabres.2014.08.019.
Alipour, F., Peiravian, F. and Mehralian, G. (2018) ‘Perceptions , experiences and expectations of physicians regarding the role of pharmacists in low-income and middle-income countries : the case of Tehran hospital settings’. doi: 10.1136/bmjopen-2017-019237.
Almalki, M., Fitzgerald, G. and Clark, M. (2011) ‘Health care system in Saudi Arabia: an overview’, International Nursing Review, 58(3), pp. 304–311. doi: 10.1111/j.1466-7657.2011.00890.x.
Almazrou, S., Alnaim, L. and Al-Kofide, H. (2015) ‘Perceptions, Expectations and Barriers of Physicians towards Working with Clinical Pharmacists in Saudi Arabia’, Journal of Scientific Research and Reports, 6(5), pp. 404–415. doi: 10.9734/jsrr/2015/11637.
Almeman, A. A. (2020) ‘Strategic analysis of clinical pharmacy education in Saudi Arabia’, Tropical Journal of Pharmaceutical Research, 19(6), pp. 1303–1311. doi: 10.4314/tjpr.v19i6.27.
Almzeiny, M. et al. (2020) ‘Perception and satisfaction of stakeholders regarding the patient care area pharmacist initiative in a military hospital in Saudi Arabia’, Tropical Journal of Pharmaceutical Research, 19(2), pp. 401–409. doi: 10.4314/tjpr.v19i2.24.
Alomi, Y. (2015) ‘Strategic Plan of General Administration of Pharmaceutical Care at Ministry of Health in Saudi Arabia 2012 – 2022’, Journal of Pharma & Pharmaceutical Sciences, 1(3), pp. 1–8. doi: 10.24218/vjpps.2015.11.
Alomi, Y. A. (2016) ‘Primary Care Center Pharmacy Manpower New Guidelines in Saudi Arabia’, Journal of pharmacology & clinical research, 1(1), pp. 10–13. doi: 10.19080/jpcr.2016.01.555555.
Alomi, Y. A. (2017) ‘New Pharmacy Model for Vision 2030 in Saudi Arabia’, Journal of Pharmacy Practice and Community Medicine, 3(3), pp. 194–196. doi: 10.5530/jppcm.2017.3.40.
Alomi, Y. A., Aldosary, B. A., et al. (2019) ‘Attitudes and Perceptions of Healthcare Professionals towards Pharmaceutical Care Services in Kingdom of Saudi Arabia’, International Journal of Pharmacology and Clinical Sciences, 8(2), pp. 110–115. doi: 10.5530/ijpcs.2019.8.19.
Alomi, Y. A., Al-Hathlool, S. A., et al. (2019) ‘Patient’s General Perception and Attitude toward Pharmacists in Saudi Arabia’, International Journal of Pharmacology and Clinical Sciences, 7(4), pp. 31–37. doi: 10.5530/ijpcs.2018.7.7.
Alosaimi, K. et al. (2022) ‘Medication Adherence among Patients with Chronic Diseases in Saudi Arabia’, International Journal of Environmental Research and Public Health, 19(16), pp. 1–9. doi: 10.3390/ijerph191610053.
Alotaibi, A. et al. (2017) ‘Incidence and prevalence rates of diabetes mellitus in Saudi Arabia: An overview’. doi: 10.1016/j.jegh.2017.10.001.
Alqifari, S. F. et al. (2022) ‘Impact of Pharmacist-Led Clinics on Health Outcomes of Patients With Diabetes at a Ministry of Health Diabetes & Endocrinology Center , Saudi Arabia : A Retrospective Study’, 14(6), pp. 8–13. doi: 10.7759/cureus.25923.
Alshaya, O. A. et al. (2021) ‘Ambulatory care pharmacy in Saudi Arabia ; definition , history , present , future potentials , and expected challenges’, Journal of the American College of Clinical Pharmacy, (October 2021), pp. 332–341. doi: 10.1002/jac5.1577.
Alsubaie, N. et al. (2022) ‘Impact of Clinical Pharmacist Diabetes Clinic on the Improvement of Health Outcomes in Type 2 Diabetes Subjects’, 10, pp. 887–892.
Alsuhebany, N. et al. (2019) ‘Attitude and Perception of Physicians and Nurses Toward the Role of Clinical Pharmacists in Riyadh, Saudi Arabia: A Qualitative Study’, SAGE Open Nursing, 5. doi: 10.1177/2377960819889769.
Alsuwayni, B. and Alhossan, A. (2020) ‘Impact of clinical pharmacist-led diabetes management clinic on health outcomes at an academic hospital in Riyadh, Saudi Arabia: A prospective cohort study’, Saudi Pharmaceutical Journal. King Saud University, 28(12), pp. 1756–1759. doi: 10.1016/j.jsps.2020.11.002.
Alzaheb, R. A. and Altemani, A. H. (2018) ‘The prevalence and determinants of poor glycemic control among adults with type 2 diabetes mellitus in Saudi Arabia’, Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy, 11, pp. 15–21. doi: 10.2147/DMSO.S156214.
Alzaid, A. (2012) ‘Diabetes: A tale of two cultures’, British Journal of Diabetes and Vascular Disease, 12(2), pp. 57–59. doi: 10.1177/1474651412444143.
Aparasu, R. R. (2011) Research Methods for Pharmaceutical Practice and Policy. London: Pharmaceutical Press.
Armor, B. L. et al. (2010) ‘A Review of Pharmacist Contributions to Diabetes Care in the United States’, Journal of pharmacy practice, 23(3), pp. 250–64. doi: 10.1177/0897190009336668.
Al Asmary, S. M. et al. (2013) ‘Impact of Integrated Care Program on Glycemic Control and Cardiovascular Risk in Adult Patients with Type 2 Diabetes’, www.jcomjournal.com, 20(8), pp. 356–363. Available at: https://www.researchgate.net/publication/280234376 (Accessed: 25 July 2019).
Al Assaf, S., Zelko, R. and Hanko, B. (2022) ‘The Effect of Interventions Led by Community Pharmacists in Primary Care for Adults with Type 2 Diabetes Mellitus on Therapeutic Adherence and HbA1c Levels: A Systematic Review’, International Journal of Environmental Research and Public Health, 19(10). doi: 10.3390/ijerph19106188.
Baker, S. E. and Edwards, R. (2012) ‘How many qualitative interviews is enough ?’, National Centre for Research Methods Review Paper, pp. 1–42. doi: 10.1177/1525822X05279903.
Bates, I. et al. (2018) Pharmacy Workforce Intelligence: Global Trends Report 2018. Available at: www.fip.org-fip@fip.org.
Bawab, N. et al. (2023) ‘Building Interprofessional Collaborative Practices Through a Support Program for Patients With Type 2 Diabetes in Primary Care’, Journal of Continuing Education in the Health Professions, Publish Ah(2), pp. 77–86. doi: 10.1097/ceh.0000000000000466.
Benson, H. et al. (2018) ‘Pharmacists in general practice: a focus on drug-related problems’, International Journal of Clinical Pharmacy. Strathclyde Institute of Pharmacy and Biomedical Science, University of Strathclyde, Glasgow, UK.: Springer Nature, 40(1), pp. 566–572. doi: 10.1007/s11096-018-0617-9.
Blondal, A. B., Sporrong, S. K. and Almarsdottir, A. B. (2017) ‘Introducing Pharmaceutical Care to Primary Care in Iceland—An Action Research Study’, MDPI Pharmacy, 5(4), p. 23. doi: 10.3390/pharmacy5020023.
Bodenheimer, T. S. and Willard-Grace, R. (2022) ‘Care Management For Patients With Type 2 Diabetes: The Roles Of Nurses, Pharmacists, And Social Workers’, Health affairs (Project Hope), 41(7), pp. 947–954. doi: 10.1377/hlthaff.2022.00227.
Boivin, M. (2019) ‘Role of the Pharmacist Certified Diabetes Educator Along the Type 2 Diabetes Care Continuum’, Canadian Journal of Diabetes. Canadian Diabetes Association, 43(6), pp. 429–432. doi: 10.1016/j.jcjd.2019.04.017.
Bowling, A. (2014) Read: Research Methods In Health: Investigating Health And Health Services. Available at: https://www.dawsonera.com/readonline/9780335262755 (Accessed: 14 January 2020).
Braun, V. and Clarke, V. (2006) ‘Using thematic analysis in psychology’, Qualitative research in psychology, 3(2), pp. 77–101. doi: 10.1017/CBO9781107415324.004.
Brierley, J. A. (2017) ‘The role of a pragmatist paradigm when adopting mixed methods in behavioural accounting research’, International Journal of Behavioural Accounting and Finance, 6(2), p. 140. doi: 10.1504/ijbaf.2017.10007499.
Bryman, A. (2007) ‘Barriers to Integrating Quantitative and Qualitative Research’, Journal of Mixed Methods Research, 1(1), pp. 8–22. doi: 10.1177/2345678906290531.
Bryman, A. and Bella, E. (2011) Business Research Methods. 3rd edn. Oxford: Oxford University Press / USA.
Bush, J. et al. (2018) ‘Clinical pharmacists in general practice: an initial evaluation of activity in one English primary care organisation’, International Journal of Pharmacy Practice, 26(6), pp. 501–506. doi: 10.1111/ijpp.12426.
Butt, M. et al. (2016) ‘Impact of a pharmacist led diabetes mellitus intervention on HbA1c, medication adherence and quality of life: A randomised controlled study’, Saudi Pharmaceutical Journal. King Saud University, 24(1), pp. 40–48. doi: 10.1016/j.jsps.2015.02.023.
Cathain, A. O., Murphy, E. and Nicholl, J. (2008) ‘The quality of mixed methods studies in health services research’, 13(2), pp. 92–98.
CBAHI Standards | CBAHI (2020). Available at: https://portal.cbahi.gov.sa/english/cbahi-standards (Accessed: 31 May 2020).
Chaudhri, K. et al. (2023) ‘Does Collaboration between General Practitioners and Pharmacists Improve Risk Factors for Cardiovascular Disease and Diabetes? A Systematic Review and Meta-Analysis’, Global Heart, 18(1). doi: 10.5334/gh.1184.
Chisholm-burns, A. M. A. et al. (2010) ‘US Pharmacists ’ Effect as Team Members on Patient Care Systematic Review and Meta-Analyses’, Medical Care, 48(10), pp. 923–933.
Choe, H. M. et al. (2009) ‘Pharmacist leads primary care team to improve diabetes care’, American Journal of Health-System Pharmacy, 66(7), pp. 622–624. doi: 10.2146/ajhp080139.
Costley, C., Elliott, G. and Gibbs, P. (2010) ‘Key Concepts for the Insider-Researcher In: Doing Work Based Research: Approaches to Enquiry for Insider-Researchers’, SAGE. doi: 10.4135/9781446287880.
Coutureau, C. et al. (2022) ‘Impact of Pharmacists-Led Interventions in Primary Care for Adults with Type 2 Diabetes on HbA1c Levels: A Systematic Review and Meta-Analysis’, International Journal of Environmental Research and Public Health, 19(1). doi: 10.1186/s13643-022-02117-w.
Cowart, K. et al. (2022) ‘Measurement of Pharmacist-Physician Collaborative Care on Therapeutic Inertia in Patients With Type 2 Diabetes’, Annals of Pharmacotherapy, 56(2), pp. 155–161. doi: 10.1177/10600280211023492.
Creamer, E. (2018) ‘9- Designing and reporting a fully integrated mixed methods’, Mixed Methods Research Proposal or Doctoral Dissertation.
Creswell, J. W. (2003) Research design : qualitative, quantitative, and mixed methods approaches. 2nd ed. London: SAGE PublicationsSage UK: London, England.
Creswell, J. W. (2014) Research Design. Fourth. Sage Publications Inc.
Creswell, J.W. (2015) A concise introduction to mixed methods research. Available at: https://books.google.co.uk/books?hl=en&lr=&id=51UXBAAAQBAJ&oi=fnd&pg=PR1&dq=A+concise+Introduction+to+Mixed+Methods+Research&ots=69KwL6UsOy&sig=tmFhD5Urxlz4iVV5cDHUBbex0jM (Accessed: 11 May 2020).
Creswell, John W. (2015) ‘A concise introduction to mixed methods research’.
Creswell, J. W. and Clark, V. L. P. (2017) Designing and Conducting Mixed Methods Research Third Edition.
Davis, C. S., Ross, L. A. R. and Bloodworth, L. S. (2017) ‘The Impact of Clinical Pharmacist Integration on a Collaborative Interdisciplinary Diabetes Management Team’, Journal of Pharmacy Practice, 30(3), pp. 286–290. doi: 10.1177/0897190016631894.
Dietrich, E. S. (2006) ‘The division of labour in healthcare - The role of the pharmacist’, Pharmacy Education, 6(2), pp. 149–153. doi: 10.1080/15602210600636273.
Duncan, P. et al. (2020) ‘Barriers and enablers to collaborative working between GPs and pharmacists: A qualitative interview study’, British Journal of General Practice, 70(692), pp. E155–E163. doi: 10.3399/bjgp20X708197.
Eastern Province, Saudi Arabia - Wikipedia (no date). Available at: https://en.wikipedia.org/wiki/Eastern_Province,_Saudi_Arabia#cite_note-:0-2 (Accessed: 31 May 2020).
Emeka, P. M. et al. (2020) ‘Evaluation of Counseling Practices and Patient’s Satisfaction Offered by Pharmacists for Diabetics Attending Outpatient Pharmacies in Al Ahsa’, Journal of Patient Experience, 7(3), pp. 338–345. doi: 10.1177/2374373519846945.
Fajriansyah et al. (2020) ‘Impact of pharmacist counseling on health-related quality of life of patients with type 2 diabetes mellitus: a cluster randomized controlled study’, Journal of Diabetes and Metabolic Disorders. Journal of Diabetes & Metabolic Disorders, 19(2), pp. 675–682. doi: 10.1007/s40200-020-00528-x.
Fazel, M. T. et al. (2017) ‘Impact of Diabetes Care by Pharmacists as Part of Health Care Team in Ambulatory Settings: A Systematic Review and Meta-analysis’, Annals of Pharmacotherapy. The University of Arizona, Tucson, AZ, United States: SAGE Publications Inc., 51(10), pp. 890–907. doi: 10.1177/1060028017711454.
Firkus, D. et al. (2023) ‘Evaluation of pharmacist consults within a collaborative enhanced primary care team model to improve diabetes care’, PLoS ONE, 18(1 January), pp. 1–11. doi: 10.1371/journal.pone.0280654.
Gagnon, A. et al. (2017) ‘Pharmacists Managing People with Diabetes in Primary Care: 10 Years of Experience at the Hamilton Family Health Team’, Canadian Journal of Diabetes. Elsevier Inc., 41(6), pp. 576–579. doi: 10.1016/j.jcjd.2017.08.240.
George, J. and Zairina, E. (2016) ‘The potential role of pharmacists in chronic disease screening’, International Journal of Pharmacy Practice, 24(1), pp. 3–5. doi: 10.1111/ijpp.12246.
Gilani, F. et al. (2013) ‘Adding pharmacists to primary care teams increases guideline-concordant antiplatelet use in patients with type 2 diabetes: results from a randomized trial.’, The Annals of pharmacotherapy. United States, 47(1), pp. 43–48. doi: https://dx.doi.org/10.1345/aph.1R552.
Global diabetes data report 2010 — 2045 (no date). Available at: https://diabetesatlas.org/data/en/world/ (Accessed: 7 February 2021).
Guest, G., MacQueen, K. and Namey, E. (2014) ‘Introduction to Applied Thematic Analysis’, Applied Thematic Analysis, pp. 3–20. doi: 10.4135/9781483384436.n1.
Hammond, R. W. et al. (2003) ‘Collaborative drug therapy management by pharmacists - 2003’, Pharmacotherapy. Pharmacotherapy Publications Inc., pp. 1210–1225. doi: 10.1592/phco.23.10.1210.32752.
Hanson, W. E. et al. (2005) ‘Mixed methods research designs in counseling psychology’, Journal of Counseling Psychology, 52(2), pp. 224–235. doi: 10.1037/0022-0167.52.2.224.
Al Haqan, A. A. et al. (2017) ‘Pharmacists’ Attitudes and Role in Diabetes Management in Kuwait’, Medical Principles and Practice. S. Karger AG, 26(3), pp. 273–279. doi: 10.1159/000456088.
Haseeb, A. and Elrggal, M. (2013) ‘Recommendations for the role of the pharmacist in Saudi Arabia’, Archives of Pharmacy Practice, 4(3), p. 138. doi: 10.4103/2045-080x.119069.
Hassali, M. A. et al. (2015) ‘Literature review: Pharmacists’ interventions to improve control and management in type 2 diabetes mellitus’, Alternative Therapies in Health and Medicine, 21(1), pp. 28–35. Available at: https://www.scopus.com/inward/record.uri?eid=2-s2.0-84926126909&partnerID=40&md5=c588a2cc19e37538cfaaa0fa85ff3953.
Hayhoe, B. et al. (2019) ‘Impact of integrating pharmacists into primary care teams on health systems indicators’: doi: 10.3399/bjgp19X705461.
Heale, R. and Twycross, A. (2015) ‘Validity and reliability in quantitative studies’, Evidence-Based Nursing, 18(3), pp. 66–67. doi: 10.1136/eb-2015-102129.
Hindi, A. M. K., Schafheutle, E. I. and Jacobs, S. (2019) ‘Community pharmacy integration within the primary care pathway for people with long-term conditions: a focus group study of patients’ , pharmacists’ and GPs’ experiences and expectations’, BMC Family Practice, 20(26). doi: 10.1186/s12875-019-0912-0.
Hughes, J. et al. (2017) ‘The role of the pharmacist in the management of type 2 diabetes: current insights and future directions’, Integrated Pharmacy Research and Practice, Volume 6, pp. 15–27. doi: 10.2147/iprp.s103783.
IDF Diabetes Atlas (2023) Saudi Arabia Diabetes report 2000 — 2045, 2021. Available at: https://diabetesatlas.org/data/en/country/174/sa.html.
Internation Diabetes Federation (2015) IDF Diabetes Atlas Seventh, Dunia : IDF.
Ip, E. J. et al. (2013) ‘Enhancing diabetes care by adding a pharmacist to the primary care team.’, American journal of health-system pharmacy : AJHP : official journal of the American Society of Health-System Pharmacists, 70(10), pp. 877–886. doi: 10.2146/ajhp120238.
Jarab, A. S. (2012) ‘Randomized Controlled Trial of Clinical Pharmacy’, 18(7).
Javaid, Z. et al. (2019) ‘A randomized control trial of primary care- based management of type 2 diabetes by a pharmacist in Pakistan’, BMC health services research, 19(1), p. 409. Available at: https://doi.org/10.1186/ISRCTN22657497 (Accessed: 6 August 2019).
Jones, K. (2012) ‘Trustworthiness *’, 123(October), pp. 61–85.
Jorgenson, D. et al. (2014) ‘Integrating pharmacists into primary care teams: Barriers and facilitators’, International Journal of Pharmacy Practice, 22(4), pp. 292–299. doi: 10.1111/ijpp.12080.
Khaliq, A. A. (2012) ‘The Saudi health care system: a view from the minaret.’, World health & population.
Khan T.M., S. C. M. (2012) ‘Attitudes of emergency department staff towards the role of clinical’, Tropical Journal of Pharmaceutical Research, 11(September 2011), pp. 477–483.
Khan, Y. et al. (2019) ‘A program utilizing community pharmacists to improve diabetes education in the Kingdom of Saudi Arabia.’, The International journal of pharmacy practice. England. doi: https://dx.doi.org/10.1111/ijpp.12572.
Khan, Y. et al. (2020) ‘A program utilizing community pharmacists to improve diabetes education in the Kingdom of Saudi Arabia’, International Journal of Pharmacy Practice. Wiley-Blackwell Publishing Ltd, 28(1), pp. 49–55. doi: 10.1111/ijpp.12572.
Khattab, E. et al. (2019) ‘Emergency medicine in Saudi Arabia : a century of progress and a bright vision for the future’. International Journal of Emergency Medicine, 0.
Khojah, H. M. J. and Abdalla, A. M. E. (2019) ‘Do Community Pharmacies in Saudi Arabia Provide Medication-Related Information to Nonbuyers? A Mysterious Shopper Survey’, Pharmacology &amp; Pharmacy, 10(04), pp. 169–176. doi: 10.4236/pp.2019.104015.
Khunti, N. et al. (2013) ‘The role of pharmacists in the management of type 2 diabetes: A literature review’, Diabetes and Primary Care, 15(3), pp. 131–140.
Kingdom of Saudi Arabia (2016) ‘National transformation program 2020’, Saudi Vision 2030, pp. 1–57. Available at: http://vision2030.gov.sa/sites/default/files/NTP_En.pdf%0Awww.vision2030.gov.sa.
Kingdom of Saudi Arabia and Saudi Vision 2030 (2016) ‘National transformation program 2020’, Saudi Vision 2030, pp. 1–57. Available at: http://vision2030.gov.sa/sites/default/files/NTP_En.pdf%0Awww.vision2030.gov.sa.
Lakey, H., Boehmer, K. and Johnson, C. (2022) ‘Impact of a Pharmacist-Led Group Diabetes Class’, Journal of Pharmacy Practice, 35(1), pp. 54–56. doi: 10.1177/0897190020948678.
LaMarr, B. et al. (2010) ‘Influence of pharmacist intervention on prescribing of angiotensin- converting-enzyme inhibitors, angiotensin II-receptor blockers, and aspirin for diabetic patients’, American Journal of Health-System Pharmacy, 67(4), pp. 290–294. doi: 10.2146/ajhp090009.
Lincoln, Y. S. and Guba, E. G. (1985) Naturalistic inquiry. Edited by E. G. Guba. Beverly Hills, Calif. : Beverly Hills, Calif. .
Lingawi, S. et al. (2014) Healthcare in Saudi Arabia Increasing capacity, improving quality?, The economist. doi: 10.1017/CBO9781107415324.004.
Litten, K. et al. (2023) ‘Part 2: Assessment of a virtual vs. onsite interview experience from the interviewer perspective’, Currents in Pharmacy Teaching and Learning. Elsevier Inc., 15(1), pp. 26–33. doi: 10.1016/j.cptl.2023.02.004.
Long, K. M., McDermott, F. and Meadows, G. N. (2018) ‘Being pragmatic about healthcare complexity: Our experiences applying complexity theory and pragmatism to health services research’, BMC Medicine. BMC Medicine, 16(1), pp. 1–9. doi: 10.1186/s12916-018-1087-6.
Losada-Camacho, M. et al. (2014) ‘Impact of a pharmaceutical care programme on health-related quality of life among women with epilepsy: A randomised controlled trial (IPHIWWE study)’, Health and Quality of Life Outcomes. doi: 10.1186/s12955-014-0162-8.
Mackenzie, N. and Knipe, S. (2006) ‘Research dilemmas: Paradigms, methods and methodology’, Issues in Educational Research, 16(2), pp. 1–13.
Mahalli, A. A. El et al. (2012) ‘WHO/INRUD patient care and facility-specific drug use indicators at primary health care centres in Eastern province, Saudi Arabia 
Makeen, H. A. (2017) ‘Clinical pharmacists as medication therapy experts in diabetic clinics in Saudi Arabia – Not just a perception but a need’, Saudi Pharmaceutical Journal, 25(6), pp. 939–943. doi: 10.1016/j.jsps.2017.01.003.
Melo Aguiar, P. et al. (2016) ‘Investigating sources of heterogeneity in randomized controlled trials of the effects of pharmacist interventions on glycemic control in type 2 diabetic patients: A systematic review and meta-analysis’, PLoS ONE, 11(3), p. 150999. doi: 10.1371/journal.pone.0150999.
Methods of sampling from a population | Health Knowledge (no date). Available at: https://www.healthknowledge.org.uk/public-health-textbook/research-methods/1a-epidemiology/methods-of-sampling-population (Accessed: 29 April 2020).
Ministry of Health-Saudi Arabia (2020) MOH Publications - Media Report on the MOH Efforts of Educating on Diabetes. Available at: https://www.moh.gov.sa/en/Ministry/MediaCenter/Publications/Pages/Publications-2013-11-12-001.aspx (Accessed: 15 July 2020).
Moreno, G. et al. (2017) ‘Physician experiences with clinical pharmacists in primary care teams’, Journal of the American Pharmacists Association. American Pharmacists Association®, 57(6), pp. 686–691. doi: 10.1016/j.japh.2017.06.018.
Moreno, G. et al. (2021) ‘Reducing Emergency Department Visits among Patients with Diabetes by Embedding Clinical Pharmacists in the Primary Care Teams’, Medical Care, 59(4), pp. 348–353. doi: 10.1097/MLR.0000000000001501.
Morgan, D. L. (2007) ‘Paradigms Lost and Pragmatism Regained: Methodological Implications of Combining Qualitative and Quantitative Methods’, Journal of Mixed Methods Research, 1(1), pp. 48–76. doi: 10.1177/2345678906292462.
Nancarrow, S. A. and Borthwick, A. M. (2005) ‘Dynamic professional boundaries in the healthcare workforce’, Sociology of Health and Illness, 27(7), pp. 897–919. doi: 10.1111/j.1467-9566.2005.00463.x.
Nancarrow, S. A., Borthwick, A M and Borthwick, Alan M (2005) ‘Dynamic professional boundaries in the healthcare workforce’, Sociology of Health & Illness, pp. 897–919. doi: 10.1111/j.1467-9566.2005.00463.x.
Narain, K. D. C. et al. (2022) ‘An Effectiveness Study of a Primary Care-embedded Clinical Pharmacist-Led Intervention Among Patients With Diabetes and Medicaid Coverage’, Journal of Pharmacy Practice, 0(0), pp. 1–8. doi: 10.1177/08971900221125008.
NHS England (2017) ‘Building greater insight through qualitative research’, Publications Gateway, (5). Available at: https://www.england.nhs.uk/wp-content/uploads/2017/04/bitesize-guide-qualitative-research.pdf.
Niznik, J. D., He, H. and Kane-Gill, S. L. (2018) ‘Impact of clinical pharmacist services delivered via telemedicine in the outpatient or ambulatory care setting: A systematic review’, Research in Social and Administrative Pharmacy. Elsevier, 14(8), pp. 707–717. doi: 10.1016/j.sapharm.2017.10.011.
Norris, J. M. et al. (2017) ‘How do stakeholders from multiple hierarchical levels of a large provincial health system define engagement ? A qualitative study’. Implementation Science, pp. 1–13. doi: 10.1186/s13012-017-0625-5.
O’Cathain, A., Murphy, E. and Nicholl, J. (2007) ‘Why, and how, mixed methods research is undertaken in health services research in England: A mixed methods study’, BMC Health Services Research, 7, pp. 1–11. doi: 10.1186/1472-6963-7-85.
O’Cathain, A., Murphy, E. and Nicholl, J. (2010a) ‘Three techniques for integrating data in mixed methods studies’, BMJ (Online). British Medical Journal Publishing Group, 341(7783), pp. 1147–1150. doi: 10.1136/bmj.c4587.
O’Cathain, A., Murphy, E. and Nicholl, J. (2010b) ‘Three techniques for integrating data in mixed methods studies’, BMJ (Online), 341(7783), pp. 1147–1150. doi: 10.1136/bmj.c4587.
Oppenheim, A. N. (1992) Questionnaire Design, Interviewing and Attitude Measurement. Available at: https://scholar.google.co.uk/scholar?q=Oppenheim,+A.N.+(1992),+Questionnaire+Design,+Interviewing+and+Attitude+Measurement,+2nd+ed.,+Continuum,+London&hl=en&as_sdt=0&as_vis=1&oi=scholart (Accessed: 11 May 2020).
Page, A. T. and Somers, G. T. (2015) ‘The pharmacist in a primary healthcare setting’, Journal of Pharmacy Practice and Research, 45(3), pp. 257–258. doi: 10.1002/jppr.1136.
Patti, M. et al. (2022) ‘Impact of pharmacist participation in the patient care team on value-based health measures’, American Journal of Health-System Pharmacy, 79(19), pp. 1645–1651. doi: 10.1093/ajhp/zxac175.
Peterson, J. et al. (2018) ‘Impact of Physician–Pharmacist Covisits at a Primary Care Clinic in Patients With Uncontrolled Diabetes’, Journal of Pharmacy Practice. doi: 10.1177/0897190018807374.
Pousinho, S. et al. (2016) ‘Pharmacist Interventions in the Management of Type 2 Diabetes Mellitus: A Systematic Review of Randomized Controlled Trials.’, Journal of managed care & specialty pharmacy. United States: Academy of Managed Care Pharmacy (AMCP), 22(5), pp. 493–515. doi: https://dx.doi.org/10.18553/jmcp.2016.22.5.493.
Presley, B., Groot, W. and Pavlova, M. (2019) ‘Pharmacy-led interventions to improve medication adherence among adults with diabetes: A systematic review and meta-analysis’, Research in Social and Administrative Pharmacy, 15(9), pp. 1057–1067. doi: 10.1016/j.sapharm.2018.09.021.
Rahman, R. and Alsharqi, O. Z. (2019) ‘What drove the health system reforms in the Kingdom of Saudi Arabia ? An analysis’, (April 2018), pp. 100–110. doi: 10.1002/hpm.2584.
Rasheed, M. K. et al. (2020) ‘The community pharmacy practice change towards patient-centered care in Saudi Arabia : a qualitative perspective’. Journal of Pharmaceutical Policy and Practice, 7, pp. 1–9.
Riggs, D. W. (2015) ‘Qualitative Research in Clinical and Health Psychology’, Qualitative Research in Clinical and Health Psychology, (March). doi: 10.1007/978-1-137-29105-9.
Robert, A. A. et al. (2016) ‘Type 2 Diabetes Mellitus in Saudi Arabia: Major Challenges and Possible Solutions’, Bentham Science Publishers. Available at: https://www.researchgate.net/profile/Asirvatham_Alwin_Robert2/publication/291833683_Type_2_Diabetes_Mellitus_in_Saudi_Arabia_Major_Challenges_and_Possible_Solutions/links/590721590f7e9bc0d591f1d6/Type-2-Diabetes-Mellitus-in-Saudi-Arabia-Major-Challenges-a (Accessed: 19 August 2019).
Roberts, N. (2014) Better use of pharmacy could ease GP workload crisis | GPonline. Available at: https://www.gponline.com/better-use-pharmacy-ease-gp-workload-crisis/article/1326300 (Accessed: 31 May 2020).
Roughead, E. E. et al. (2005) ‘Pharmaceutical care services: a systematic review of published studies, 1990 to 2003, examining effectiveness in improving patient outcomes’, IJPP, 13, pp. 53–70. doi: 10.1211/0022357055551.
Rowley, J. (2014) ‘Designing and using research questionnaires’, Management Research Review, 37(3), pp. 308–330. doi: 10.1108/MRR-02-2013-0027.
Saidin, K. and Yaacob, A. (2016) ‘INSIDER RESEARCHERS : CHALLENGES & OPPORTUNITIES’, 1, pp. 849–854.
Sajjad, R. and Qureshi, M. O. (2018) ‘An assessment of the healthcare services in the Kingdom of Saudi Arabia: An analysis of the old, current, and future systems’, International Journal of Healthcare Management. Taylor & Francis, 0(0), pp. 1–9. doi: 10.1080/20479700.2018.1433459.
Sampson, J. P. (2017) ‘A guide to quantitative and qualitative dissertation research’, Educational Psychology and Learning Sytems Faculty Publications, pp. 1–93. Available at: http://diginole.lib.fsu.edu/edpsy_faculty_publicatons/1.
Santschi, V. et al. (2012) ‘Pharmacist interventions to improve cardiovascular disease risk factors in diabetes: A systematic review and meta-analysis of randomized controlled trials’, Diabetes Care, 35(12), pp. 2706–2717. doi: 10.2337/dc12-0369.
Saudi Ministry of Health (2018) Statistical Book for the year 2018. Available at: www.moh.gov.sa (Accessed: 1 February 2020).
Saudi Vision2030 (no date). doi: 10.1017/CBO9781107415324.004.
Saunders, M. N. (2016) ‘Understanding research philosophies and approaches’, (January 2009).
Schultz, J. L. et al. (2018) ‘Comparing Clinical Outcomes of a Pharmacist-Managed Diabetes Clinic to Usual Physician-Based Care’, Journal of Pharmacy Practice. United States, 31(3), pp. 268–271. doi: 10.1177/0897190017710522.
Shenton, A. K. (2004) ‘Strategies for ensuring trustworthiness in qualitative research projects’, Education for Information, 22(2), pp. 63–75. doi: 10.3233/EFI-2004-22201.
Simpson, S. H. et al. (2015) ‘Cost-effectiveness analysis of adding pharmacists to primary care teams to reduce cardiovascular risk in patients with Type 2 diabetes: results from a randomized controlled trial.’, Diabetic medicine : a journal of the British Diabetic Association. England, 32(7), pp. 899–906. doi: https://dx.doi.org/10.1111/dme.12692.
Simpson, S. H., MacCallum, L. and Mansell, K. (2017) ‘Pharmacy Practice and Diabetes Care.’, Canadian journal of diabetes. Canada, 41(6), pp. 549–550. doi: https://dx.doi.org/10.1016/j.jcjd.2017.09.005.
Smith, M. (2009a) ‘Pharmacists’ role in improving diabetes medication management.’, Journal of diabetes science and technology. United States, 3(1), pp. 175–179. doi: 10.1177/193229680900300120.
Smith, M. (2009b) ‘Pharmacists’ role in improving diabetes medication management’, Journal of Diabetes Science and Technology. doi: 10.1177/193229680900300120.
Tan, E. C. K. et al. (no date) ‘Pharmacist services provided in general practice clinics: A systematic review and meta-analysis’. doi: 10.1016/j.sapharm.2013.08.006.
Tan, E. C. K. K. et al. (2014) ‘Pharmacist services provided in general practice clinics: A systematic review and meta-analysis’, Research in Social and Administrative Pharmacy. Elsevier Inc, 10(4), pp. 608–622. doi: 10.1016/j.sapharm.2013.08.006.
Tourkmani, A. M. et al. (2016) ‘Impact of ramadan focused education program on hypoglycemic risk and metabolic control for patients with type 2 diabetes’, Patient Preference and Adherence, 10, pp. 1709–1717. doi: 10.2147/PPA.S113324.
Tourkmani, Ayla M et al. (2018) ‘Impact of an integrated care program on glycemic control and cardiovascular risk factors in patients with type 2 diabetes in Saudi Arabia: an interventional parallel-group controlled study’, BMC Family Practice, 19(1). doi: 10.1186/s12875-017-0677-2.
Tourkmani, Ayla M. et al. (2018) ‘Impact of Ramadan Focused Education Program on medications adjustment for patients with type 2 diabetes in a primary health care institution in Saudi Arabia’, Diabetes and Metabolic Syndrome: Clinical Research and Reviews. Elsevier Ltd, 13(1), pp. 161–165. doi: 10.1016/j.dsx.2018.07.012.
Truong, H. et al. (2017) ‘Clinical pharmacists in primary care: Provider satisfaction and perceived impact on quality of care provided’, SAGE Open Medicine. England, 5, p. 205031211771391. doi: 10.1177/2050312117713911.
Ud-Din Baber, Z. (2015) Pharmacy Practice Research Methods.
Vankar, P. (2023) Health and health systems ranking of countries worldwide in 2023, Statista.com. Available at: https://www.statista.com/statistics/1376359/health-and-health-system-ranking-of-countries-worldwide/.
Wagner, M. L. et al. (2022) ‘Pharmacists improve diabetes outcomes: a randomized controlled trial’, Journal of the American Pharmacists Association. American Pharmacists Association®, 62(3), pp. 775-782.e3. doi: 10.1016/j.japh.2021.12.015.
Wang, Y., Yeo, Q. Q. and Ko, Y. (2016) ‘Economic evaluations of pharmacist-managed services in people with diabetes mellitus: a systematic review.’, Diabetic medicine : a journal of the British Diabetic Association. England, 33(4), pp. 421–427. doi: https://dx.doi.org/10.1111/dme.12976.
Wasfaty (no date). Available at: https://wasfaty.sa/ (Accessed: 31 July 2019).
WHO (2000) WHO | World Health Organization Assesses the World’s Health Systems. Available at: https://www.who.int/whr/2000/media_centre/press_release/en/ (Accessed: 31 May 2020).
WHO (2016) ‘Saudi Arabia’, Nature, 532(7600), p. S1. doi: 10.1038/532S1a.
Willens, D. et al. (2011) ‘Interdisciplinary Team Care for Diabetic Patients by Primary Care Physicians, Advanced Practice Nurses, and Clinical Pharmacists’, Clinical Diabetes, 29(2). Available at: https://pdfs.semanticscholar.org/6f99/50fd6247d19d0b54b826b25b47e63ab657d3.pdf (Accessed: 19 August 2019).
World Population Review organization (2023) Diabetes Rates by Country. Available at: https://worldpopulationreview.com/country-rankings/diabetes-rates-by-country.
Wu, W.-C. et al. (2018) ‘Costs and effectiveness of pharmacist-led group medical visits for type-2 diabetes: A multi-center randomized controlled trial.’, PloS one. Edited by J. P. van Wouwe. United States, 13(4), p. e0195898. doi: https://dx.doi.org/10.1371/journal.pone.0195898.
Xiao, J. et al. (2023) ‘Analysis of patient medication compliance and quality of life of physician-pharmacist collaborative clinics for T2DM management in primary healthcare in China: A mixed-methods study’, Frontiers in Pharmacology, 14(March), pp. 1–15. doi: 10.3389/fphar.2023.1098207.
Yaghoubi, M. et al. (2017) ‘Effects of Pharmacy-Based Interventions on the Control and Management of Diabetes in Adults: A Systematic Review and Meta-Analysis.’, Canadian journal of diabetes. Canada, 41(6), pp. 628–641. doi: https://dx.doi.org/10.1016/j.jcjd.2017.09.014.
Yee Lee Siaw, M., Heng Toh, J. and Yu-Chia Lee, J. (2018) ‘Patients’ perceptions of pharmacist-managed diabetes services in the ambulatory care and community settings within Singapore’, International Journal of Clinical Pharmacy, 40(3), pp. 403–411. doi: 10.1007/s11096-018-0591-2.
Zachariah, S. et al. (2019) ‘Rational Drug Use, Formulary Management, Pharmaceutical Care/Medication Therapy Management/Pharmacists’ Patient Care Process’, Clinical Pharmacy Education, Practice and Research. Elsevier, pp. 59–77. doi: 10.1016/B978-0-12-814276-9.00005-2.


[bookmark: _Toc153894226]Appendices 
[bookmark: _Ref148511421][bookmark: _Toc148518761][bookmark: _Toc150609770][bookmark: _Toc153894227][bookmark: _Toc122626467][bookmark: _Ref124373133][bookmark: _Ref124373165][bookmark: _Ref124373178][bookmark: _Ref124373299][bookmark: _Toc124889201][bookmark: _Toc124890438][bookmark: _Toc126069982][bookmark: _Toc127835988][bookmark: _Toc128061918]Appendix A: Job description of pharmacists in the PHC in KSA 
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAH

[bookmark: _Ref148511450][bookmark: _Toc148518762][bookmark: _Toc150609771][bookmark: _Toc153894228][bookmark: _Toc122626468][bookmark: _Ref124373428][bookmark: _Toc124889202][bookmark: _Toc124890439][bookmark: _Toc126069983][bookmark: _Toc127835989][bookmark: _Toc128061919]Appendix B: Job description of pharmacy technician in PHC in KSA 
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 


[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI)
[bookmark: _Toc122626469][bookmark: _Ref124373549][bookmark: _Toc124889203][bookmark: _Toc124890440][bookmark: _Toc126069984][bookmark: _Toc127835990][bookmark: _Toc128061920][bookmark: _Ref148511565][bookmark: _Toc148518763][bookmark: _Toc150609772][bookmark: _Toc153894229]

[bookmark: _Toc148518764][bookmark: _Toc150609773][bookmark: _Toc153894230]Appendix C: Job description of doctor working in non-communicable disease clinic [image: Graphical user interface, application, Word

Description automatically generated] 
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application, Word

Description automatically generated]
Sourcec National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application, Word

Description automatically generated]
[bookmark: _Toc122626470][bookmark: _Ref124373555][bookmark: _Toc124889204][bookmark: _Toc124890441][bookmark: _Toc126069985][bookmark: _Toc127835991][bookmark: _Toc128061921]Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 

[bookmark: _Ref148511648][bookmark: _Toc148518765][bookmark: _Toc150609774][bookmark: _Toc153894231]Appendix D: Job description of a nurse working in non-communicable disease clinic
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 
[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 



[image: Graphical user interface, application, Word

Description automatically generated]
Source: National Primary Healthcare Standards, 2015, Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) 




[bookmark: _Ref148512570][bookmark: _Toc148518766][bookmark: _Toc150609775][bookmark: _Toc153894232]Appendix E: Electronic database searches results
Ovid MEDLINE
	
	Keywords/phrases 
	Results 

	1
	Pharmacists/ or Practice Patterns, Pharmacists'/ or Community Pharmacy Services/ or Professional Role/ or "Attitude of Health Personnel"/
	163320

	2
	Clinical pharmacist.mp. or Pharmacists/
	22859

	3
	exp *Medication Therapy Management/
	1682

	4
	Pharmaceutical Services.mp. or exp *Pharmaceutical Services/
	57100

	5
	exp *Pharmacy/
	9273

	6
	Pharmaceutical care.mp. or exp *Pharmaceutical Services/
	53253

	7
	community pharmacist.mp. or exp *Pharmacists/
	14235

	8
	exp *Primary Health Care/ or Primary healthcare.mp.
	116431

	9
	Primary care.mp. or *Primary Health Care/
	164684

	10
	Ambulatory Care.mp. or exp *Ambulatory Care/
	82490

	11
	Family Practice.mp. or exp *Family Practice/
	70550

	12
	Family medicine practice.mp.
	281

	13
	General Practice.mp. or exp *General Practice/ or exp *Family Practice/
	83156

	14
	exp *Diabetes Mellitus/ or Diabetes.mp.
	780926

	15
	Diabetic.mp.
	306716

	16
	pharmacists contribution*.mp.
	100

	17
	pharmacists responsibilities*.mp.
	37

	18
	pharmacists practice*.mp.
	171

	19
	pharmacist intervention*.mp.
	1483

	20
	pharmacists education*.mp.
	63

	21
	1 or 2 or 3 or 4 or 5 or 6 or 7 or 16 or 17 or 18 or 19 or 20
	215860

	22
	8 or 9 or 10 or 11 or 12 or 13
	378536

	23
	14 or 15
	834996

	24
	21 and 22 and 23
	1165

	25
	14 or 15
	834996

	26
	21 and 22 and 23
	1165

	27
	limit 26 to (english language and yr="2009 -Current")
	831



SCOPUS 
910 documents resulted from using the following keywords and phrases; the search was limited to the period from 2009 to 2023 and the English language. 
( TITLE-ABS-KEY ( pharmacists )  OR  TITLE-ABS-KEY ( pharmacist )  OR  TITLE-ABS-KEY ( "pharmacy service" )  OR  TITLE-ABS-KEY ( "pharmaceutical care" )  OR  TITLE-ABS-KEY ( "clinical pharmacists" )  OR  TITLE-ABS-KEY ( "clinical pharmacist" )  OR  TITLE-ABS-KEY ( "medication therapy management" )  OR  TITLE-ABS-KEY ( "Community pharmacists" )  OR  TITLE-ABS-KEY ( "Community pharmacist" )  OR  TITLE-ABS-KEY ( "pharmacists’ responsibilities" )  OR  TITLE-ABS-KEY ( "pharmacists’ contribution" )  OR  TITLE-ABS-KEY ( "pharmacists practice" )  OR  TITLE-ABS-KEY ( "pharmacist intervention" )  OR  TITLE-ABS-KEY ( "pharmacists’ education" )  AND  TITLE-ABS-KEY ( "primary health care" )  OR  TITLE-ABS-KEY ( "primary healthcare" )  OR  TITLE-ABS-KEY ( "primary care" )  OR  TITLE-ABS-KEY ( "ambulatory care" )  OR  TITLE-ABS-KEY ( "general practice" )  OR  TITLE-ABS-KEY ( "family practice" )  AND  TITLE-ABS-KEY ( "diabetes mellitus" )  OR  TITLE-ABS-KEY ( diabetes )  OR  TITLE-ABS-KEY ( diabetic ) )  AND  ( LIMIT-TO ( PUBYEAR ,  2023 )  OR  LIMIT-TO ( PUBYEAR ,  2022 )  OR  LIMIT-TO ( PUBYEAR ,  2021 )  OR  LIMIT-TO ( PUBYEAR ,  2020 )  OR  LIMIT-TO ( PUBYEAR ,  2019 )  OR  LIMIT-TO ( PUBYEAR ,  2018 )  OR  LIMIT-TO ( PUBYEAR ,  2017 )  OR  LIMIT-TO ( PUBYEAR ,  2016 )  OR  LIMIT-TO ( PUBYEAR ,  2015 )  OR  LIMIT-TO ( PUBYEAR ,  2014 )  OR  LIMIT-TO ( PUBYEAR ,  2013 )  OR  LIMIT-TO ( PUBYEAR ,  2012 )  OR  LIMIT-TO ( PUBYEAR ,  2011 )  OR  LIMIT-TO ( PUBYEAR ,  2010 )  OR  LIMIT-TO ( PUBYEAR ,  2009 ) )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" ) ) View less 

Google Scholar search terms:
pharmacists AND diabetes AND ambulatory care OR primary care AND Saudi Arabia
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Pharmacy practice has been expanded from conventional product-focused practice (dispensing) to patient-focused practice (Gagnon et al., 2017). Pharmacists are more than just experts in the medication field; they are healthcare professionals with a broad knowledge of healthcare. This has been seen in the new roles of pharmacists such as prescribing pharmacists and clinical practitioners. 
Pharmacists have been providing services in the primary care setting for many years. A range of different activities has been identified, including enhancing medication safety programmes, providing medicines information as well as medication audit,  managing refill (repeat) prescriptions, treating minor illnesses and running chronic disease clinics (Hayhoe et al., 2019). These have been associated with positive outcomes related to improving clinical outcomes, increasing patient satisfaction by facilitating access to the medical care, enhance physicians satisfaction by decreasing the workload and letting them focus on more complicated cases that are medically necessary, rather than drug reviews and refill issues (Hayhoe et al., 2019, and Hindi et al., 2019). Moreno et al. (2017) also found that physicians within a primary care office are highly satisfied with the integration of pharmacists into team-based care in the primary healthcare setting.  Moreno et al. (2017), therefore, suggested it might be suitable for pharmacists to lead routine medication reviews that may help to alleviate the workload for GPs to allow for more time for patient care activities and to deal with acute cases.
Saving in overall expenditure on both primary and secondary health care is another crucial outcome has been identified of integration pharmacists into primary care (Hayhoe et al., 2019 and Moreno et al., 2017). A reduced overall cost by optimising prescribing and saving the wastages of medications by improving patients’ adherence to medications, as shown by Moreno et al., 2017, and cost reductions based on decreases in emergency department use as found by Hayhoe et al., 2019.
Many other published studies describe the role of the pharmacist and the impacts of their interventions in primary healthcare settings. For instance, the ‘medication reviews’ was the most common type of intervention in Bush et al., 2018 study, who conducted a retrospective study to evaluate the activity of clinical pharmacists in general practice in Dudley Clinical Commissioning Group (CCG), a UK primary care organisation. Bush et al., 2018 found that using clinical pharmacists in general practice was saving the CCG over £1 million within nine months, with an annual financial saving of approximately £1.5 million. Moreover, clinical pharmacists saved GPs' time by reducing the number of GPs' appointments plus hours that GPs dedicate to medication reviews and management of refill prescribing/prescriptions (Bush et al., 2018). Blondal et al., (2017) highlighted that the main challenge in countries lacking a pharmacist-led pharmaceutical care services in their primary care clinics is that there is little communication between community pharmacists and general practitioners (GPs) on clinical and medication issues. The action research study in Iceland found that the most efficient collaboration between pharmacists and GPs is when they work side by side at the primary care clinic because the relationship between those two health care professionals can be established and developed - when they are working in the same clinic ( Blondal et al., 2017) It has also been shown that pharmacists can enhance medication safety programmes ; using a multi-centre prospective observational design in 15 general practice primary care offices in Australia Benson et al. (2018) found that integration pharmacists identified over a thousand drug related problems in the study period. This and the other studies briefly referred to suggest that pharmacists have a role in broader patient care as well as more tradition patient safety. 
Pharmaceutical care is a core element of the healthcare system. The concept of pharmaceutical care was originally defined by Hepler and Strand in 1990 as follows, “the responsible provision of drug therapy for the purpose of achieving definite outcomes that improve a patient’s quality of life” (Roughead et al., 2005). This concept was introduced to describe how the pharmacy practice changed from being a products and dispensing focused practice to a patient focused practice that ensures the best medication therapy and patient medication safety is provided to patients (Smith, 2009). 
Accordingly, pharmaceutical care is a practice that enhances pharmaceutical medicines by adding to a change in health-related personal satisfaction (Losada-Camacho et al., 2014). Blondal et al., (2017) state that the pharmaceutical care provider focusses on the patient’s medications, which are either prescription, non-prescription or herbal, and assesses their appropriateness, effectiveness, and safety, and whether the patient is able to take the medication as expected.
The term ‘pharmaceutical care’ is used in various countries but less so in the USA, where it is termed mostly as ‘medication therapy management’ (MTM). In Australia, the related term is Quality Use of Medicines (QUM), and in the UK, the term often used is ‘medication therapy management services’. (Zachariah et al., 2019)
Primary care pharmacists in KSA have a range of functions, including administrative and clinical duties that are related to medication use and safety. The role of the pharmacist in PHCs is to apply the pharmaceutical care services standards by following processes: ordering medicines, and implementing medication safety strategies by: ensuring medication security and safety, medication labelling, dispensing, storage, emergency medications, monitoring medication effects, medication error identification and reporting, adverse drug events identification, as well as reporting, responding, retrieving and managing recalled medications, controlled drugs management, and checking and reviewing the prescription before dispensing. Pharmacists in PHCs also participate in the continued educational programmes by providing presentations to healthcare providers and internship students, as well as drug information, education and the counselling of the patient and their families regarding prescribed medications. (Appendix C&D) 
Pharmaceutical care services in PHCs are often delivered by a single pharmacist or pharmacy technician, but the pharmacy is sometimes run by two employees, one pharmacist and one technician, depending on the size of the centre and the population served. Despite this, the workforce guidelines that were approved by the MOH in 2014 emphasised a crucial need for a minimum of four pharmacy staff (one pharmacy technician, two pharmacists and one general clinical pharmacist) in each PHC centre that serves up to 12,000 people (Alomi, 2016). Based on the MOH statistical yearbook, each centre provided healthcare services to around 13,455 people (Sajjad and Qureshi, 2018). Therefore, a minimum four of pharmacy workforce are needed in each centre but this is not the situation as in 2018, the number of PHCs in KSA reached  2,390, and the total number of pharmacists in these centres was 536, with the rate of 0.16 pharmacists/10,000 population (Saudi Ministry of Health, 2018). This figure indicates the shortages in pharmacy staff who cover these centres. However, the number of pharmacy staff that was recommended by the former general manager of general administration of pharmaceutical care in the Saudi Ministry of Health in 2014 might change due to the closing of pharmacies at these centres, but several studies (Tan et al., (2014), Simpson et al., (2015),  Moreno et al., (2017), Blondal et al., (2017), and Abdulrhim et al., (2019), recommend the need for a minimum general clinical pharmacist to provide pharmaceutical care for patients in primary care settings.
Albekairy et al., 2015 state that KSA has a shortage of clinical pharmacists and this has had an effect on the provision of full pharmaceutical care services. KSA has experienced a serious shortage of clinical pharmacists due to the presence of a small number of pharmacy colleges with both limited clinical training and a limited clinical faculty. This has resulted in these colleges being unable to produce sufficient clinical pharmacists who can carry on pharmaceutical care (Albekairy et al., 2015). As a result, there is a need to address the workforce shortages of clinical pharmacists for these settings in order to deliver an efficient and sufficient healthcare service. 
In contrast, a report by Bates et al., (2018) indicates that the density of pharmacists per 10,000 population in KSA in 2016 was 9.16; by comparing this figure with other high-income countries such as the UK (8.21), US (9.19), Canada (11.74) and Australia (12.59), it seems the status of pharmacy workforce in KSA is in line with these advanced countries. However,  the rate of pharmacists/10,000 population in this report  refers to all pharmacy related workforce (e.g. pharmacist practitioners, pharmaceutical scientists, pharmacy technicians and other pharmacy assistance, and preservice students/trainees) working in a diversity of settings (e.g. community pharmacy, hospital, research and development, academia, industry, military, regulatory and other sectors) (Bates et al., 2018). 
Shifting the pharmaceutical services in the PHCs in KSA from dispensing services to non-dispensing services is a significant contributory factor in the strategic transformation plan of Saudi MOH. Alomi (2017) claims that: ‘Most of the pharmaceutical care services will switch from an inpatient pharmacy model to ambulatory care pharmacy model and all ambulatory care pharmaceutical care service will be provided through community pharmacy or retail pharmacy’. Therefore, implementing new pharmaceutical care services in PHC in KSA is necessary to maintain the existence of pharmaceutical professionals in these settings. This was supported by the former general manager of general administration of pharmaceutical care in the Saudi Ministry of Health and the head of the Saudi Clinical Pharmacy Forum and Pharmacy Research and Development (R & D) Administration in SA, who states that the proposed new pharmacy model in the Saudi MOH will let pharmacists provide pharmaceutical care with more clinical roles (a change that has come about because of the growth in the chronic disease population and to accomplish the Saudi vision 2030), and a more significant focus on the primary health care setting to manage these targeted populations (Alomi, 2017). 
Pharmacists in advanced countries, such as the USA, the UK and Canada, have roles in several healthcare services such as carrying out medication reviews, running disease management clinics, medication information resource, health promotion and education and counselling. Pharmacists are in a position to provide these services effectively because they are experts in medication use and safety (Tan et al., 2014). Therefore, practice pharmacists in PHCs in KSA could perform a range of functions, including clinical and administrative duties based on their expertise. 
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	Diabetes related services
	Aim
	Includes

	“Blood glucose monitoring”



	To monitor blood glucose levels to check if blood glucose control is affected by any new medications, diabetes treatment changes, lifestyle changes, or over the counter or herbal products


	“Counsel on the use of a blood glucose meter”
“Counsel on the use of a blood glucose meter”
“Counsel on the appropriate times to check blood glucose”
“Counsel on the current treatment targets for blood glucose”
“Counsel on the interpretation of A1C results”
“Provide drug therapy recommendations to the physician to help the patient reach blood glucose targets”
Ordering laboratory tests and referring to the physician as necessary


	“Pharmacotherapy”









	To design a personalised diabetes management plan to optimise medication-therapy regimens







	Taking patients' medication history, including prescription medications, over-the-counter products, herbal and natural products. 
Review the patient’s drug refill history to monitor patient adherence. 
“Counsel on the appropriate use of syringes and needles (e.g., sharp disposal)”. “Counsel on the appropriate use of insulin pens”, 
“Counsel on the appropriate storage of insulin”
“Counsel on appropriate insulin administration (mixing insulin, injection technique, timing of injection, rotation of sites)”
“Describe the appropriate time to administer each oral antidiabetic drug”
“Describe potential adverse effects of each oral antidiabetic drug”
Providing medication review and adjustment of oral antihyperglycemic agents and insulins



	“Comorbid disease management”









	To reduce morbidity and mortality rate that result from diabetes related problems 









	Performing a physical assessment of patients’ feet, BP, and weight
“Recommend antiplatelet therapy to the patient’s physician”
“Provide education on the importance of controlling BP in diabetes”
“Provide drug therapy recommendations to the physician to help the patient reach BP targets”
“Provide education on the importance of regular screening of nephropathy (e.g., type of test, where to get the test, how often to test)”
“Review the patient’s drug profile to identify drugs that are renally cleared” “Provide education on the importance of regular screening for neuropathic pain” “Provide education on the importance of regular screening for retinopathy” “Counsel on good foot care techniques”
“Provide education on the importance of diabetes foot care”
Provide education on the importance of controlling lipids in diabetes
Ordering laboratory tests, referrals to healthcare providers as needed and patient follow-ups. 



	“Hypoglycemia management”

	To avoid serious adverse drug events


	“Counsel on signs and symptoms of hypoglycaemia”
“Identify possible causes of hypoglycaemia”
“Provide recommendations for treatment of hypoglycaemia to the patient”. 



	“Healthy living choices”


	To improve the patient’s quality of life (QoL)


	“Provide patient education about the importance of immunization for influenza and pneumococcal pneumonia in diabetes”
“Provide basic information on diet as it relates to diabetes management”
“Provide basic information on exercise as it relates to diabetes management”. 
Providing vaccinations and smoking cessation medications.




Reference: (Smith, 2009), (Armor et al., 2010), (Al-Taweel et al., 2014), (Pousinho et al., 2016).(Al Haqan et al., 2017), (Gagnon et al., 2017)
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[bookmark: _Toc148514445]Table: Presents an overview of the study characteristics and key findings for pharmacist-led interventions of the included studies.
	No.
	Citation 
	Title/aim
	Setting/location
	Size/Population
	Type 
	Intervention 
	Outcomes 

	Pharmacist-Collaborative Care

	1
	(Aldraimly et al., 2021)
	Impact of Clinical Pharmacist Interventions in Management of Diabetes in Primary Care in SA.
	3 outpatient centers of National Guard hospitals in Riyadh, SA
	301 uncontrolled T2D patients.
Intervention group= 150 patients received clinical pharmacist care.
Control group= 151 patients at an outpatient clinic that does not have clinical pharmacy service
	A longitudinal prospective interventional study. 
Patients were followed up for 1 year (seen 4 times, 3 months between each visit). 
	Clinical pharmacist:
-reviews medications
-takes patient history
-checks laboratory tests
-performs overall assessment
-develops a MTM plan then discuss it with doctor 
After obtaining the agreement on the plan, pharmacist will: 
-provide patient education
-follow up patients’ adherence
-report any medication related problem 
	-Pharmacist’s intervention improved clinical outcomes such as HbA1c and lipid profile.

-QoL of patients having diabetes also improved and this seen in many aspects such as general health, physical aspects, pain and mental health.




	2

	(Al-Arifi and Al-Omar, 2018)
	Impact of a multidisciplinary intensive education program on T2D mellitus patients’ glycaemic control and CV risk factors.
	Diabetes education clinic in King Saud University Medical City, a tertiary teaching hospital in Riyadh, SA
	174 patients with T2D enrolled to a multidisciplinary intensive education program (MIEP) 


	Retrospective cohort study carried for 1 year to determine the impact of the MIEP on diabetic patients’ glycemic control and CV risk factors
	-A pharmacist contacts patients to remind them about an appointment, request them to do their laboratory tests prior the appointment and complete blood glucose readings. 
-Pharmacists provide medication reconciliation and education, including insulin/liraglutide administration instructions.
- Pharmacist follow-up patients, monitors blood glucose levels, and adjusts the patient’s medication regimen as necessary.
	-HbA1c and blood sugar levels were significantly reduced compared to the baseline. 
-BP, total cholesterol and LDL-cholesterol were significantly improved relative to the baseline.
 -No significant changes were observed in body weight compared to the baseline.


	3
	(Tourkmani et al., 2018a)

	Impact of an integrated care programme on glycemic control and CV risk factors in patients with T2D in SA 
	Al-Wazarat Chronic Diseases Center, a Family Medicine Center in Riyadh, SA.
	263 patients with poorly controlled T2D 

Intervention=195
Control=68
	An interventional, randomized parallel group-controlled study conducted over 1 year
	The pharmacist was a member of the MDT and acted as the case manager, responsible for monitoring the patient’s compliance and adverse effects of the new agreed care plan. 
Seeing patients regularly (weekly) and arranging appointments with other specialties as per the care plan
	In the intervention group (MDT): 
- HbA1c, FBG, total cholesterol, LDL cholesterol and PB were significantly reduced. 
-Body weight significantly increased.

 In the control group: 
No statistically significant changes were found in different outcomes.

	4
	(Tourkmani et al., 2018b)
	Impact of Ramadan Focused Education Program (RFEP) on medications adjustment for patients with T2D in a PHC institution in SA.
	Al-Wazarat Healthcare Center. A large family medicine center in Riyadh, SA. 

	262 patients with T2D. 

Intervention group= 140 received RFEP, 

Control group= 122 received standard care
	A controlled interventional study completed in three phases: before, during and after Ramadan.
	The intervention group received a RFEP on medication doses and timed adjustments before and after Ramadan. It is unclear who delivered this programme.  There is no mention of the pharmacist’s intervention in this study. However, this study is part of a previous study by the same author (Tourkmani et al., 2016) in which the pharmacist was a part of the educational team targeting diabetes patients. 
	-The dose of short/rapid acting insulin reduced in the control group during and compared before Ramadan. While in the intervention group, no significant changes were noted before and during Ramadan. 
-The doses of long-acting insulin and mixed insulin reduced in the intervention group during Ramadan compared to before Ramadan. While in the control group, no significant changes were noted before and during Ramadan. 
-The hypoglycemia score was significantly reduced in the intervention group during Ramadan compared to before Ramadan. However, in the control group, no significant changes were noted before and during Ramadan.

	5
	(Tourkmani et al., 2016)
	Impact of Ramadan focused education program on hypoglycemic risk and metabolic control for patients with T2D.
	Al-Wazarat Healthcare Center. A large family medicine center located in Riyadh, SA.

	262 patients with T2D. 

Intervention group= 140 received RFEP, 

Control group= 122 received standard care

	A prospective non-randomised interventional controlled design was run between June 2013 and February 2014 in three phases: before, during and after Ramadan.
	The intervention group received focused individualised diabetic education sessions carried out by a clinical pharmacist, primary care physician, and dietician. Antidiabetic medication adjustments were made before and after Ramadan, while the control group received standard diabetic care. 
The educational intervention focuses on self-management of diabetes care, including the signs and symptoms of hyper/hypoglycemia, self-monitoring of blood glucose, physical activity, care of the diabetic foot, and management of acute complications.

	-The intervention group showed a positive impact with reduction of hypoglycemic risk, HbA1c and LDL-cholesterol. 

-No statistically significant effects were observed in BP or BMI in the intervention or control groups.

	6
	(Al Asmary et al., 2013)












	Impact of integrated care programmes on glycemic control and CV risk in adult patients with T2D.
 







	Al-Wazarat Chronic Diseases Center, a Family Medicine Center in Riyadh, SA. 








	47 patients with T2D enrolled to the integrated care program













	Uncontrolled quasi-experimental intervention study with pre–post assessment.









	-Patient joined the integrated care program, for a maximum 6 months. This programme utilizes a MDT approach for managing patients with uncontrolled T2D ± comorbidity.
-The team includes “a senior family physician, nurse, clinical pharmacist specialist, dietician, diabetic educator, health educator and social worker.” 
-The pharmacist acts as the case manager, responsible for implementing the plan of the patient’s treatment, solving any issues that can affect the implementation of the plan, and providing various clinical activities such as: 
-  Review patient’s medications and changes of medications, if necessary, in collaboration with doctors
 - Monitor patient’s adherence and drug side effects 
- Involved in managing hypoglycaemia. 
- Ordering liver and renal function tests. 
- Referring the patient to other HCPs when needed.

	In the post-intervention stage: 
-HbA1c, FBG, TG and TC were significantly reduced. 
-LDL cholesterol was also reduced but not significantly. 
-HDL cholesterol and BP did not show any significant changes.








	Pharmacist-Directed Care/Pharmacist Led Clinic

	7
	(Alsubaie et al., 2022)
	Impact of Clinical Pharmacist Diabetes Clinic on the Improvement of Health Outcomes in T2D Subjects
	Alwazarat
primary care centre in Riyadh, SA. 

	419 patients included in the study who referred by doctors to a clinical pharmacist for additional care
	A retrospective study.
Data collected between December 2020 and July 2021 (≈6 months)
	The clinical pharmacist is a part of the MDT who responsible on monitoring patients’ improvement after the referral to the pharmacist diabetes clinic.
Pharmacist roles are: 
- reviews medications and adjusts medications regimens as needed after taking the treating doctor agreement.
-educates patients
- sets goals with clear outcomes and timeline
- orders laboratory tests 
-provides a glucometer if patients do not have one. 
	HbA1C, LDL, and SBP were statistically significant improved by reduction after 3 and 6 months of pharmacists flow up compared to base line. 

Wight, BMI, and TG were also statistically significant improved after 3 months of pharmacists follow up. 

No change in DBP was shown. 

	8
	(Alghadeer et al., 2022)
	Glycemic Control and Management in Pharmacist-Led Diabetic Clinic vs. Physician-Led Diabetic Clinic

	Diabetes clinic at King
Khaled University Hospital (one of the three hospitals in King Saud University Medical City) Riyadh, SA.
	52 patients (24 patients followed by pharmacist-led diabetic clinics, 28 followed by physician- led diabetic clinics.
	A retrospective chart review study with 12-month follow-up
	Pharmacist assess: 
- level of patient’s condition
-adherence with the therapy
-presence of complications/hospital admission due to condition/medication therapy
- need for additional monitoring, prevention services, and nutritional or weight loss support
Based on findings, a pharmacist will: 
-order appropriate laboratory tests
-recommend/modify existing medication regimen for management of patient’s condition (s)
- educate patients on self-management of their condition including the effective use of medication therapy
-refer the patient to other HCPs when needed
-schedule a follow-up appointment.
	-No difference in the average HbA1c between pharmacist-
led clinic vs. physician-led clinic
- The median HbA1c change from baseline was significantly higher (favoured) in patients followed pharmacist-led clinic 
- No difference in the glucose profile, lipid profile, and BP between two groups.
- The average of responses in aspects of diet, exercise, blood sugar testing, and foot care was higher among patients in pharmacist-led diabetic clinic. But there was no a significant difference between the two groups. 


	9
	(Alqifari et al., 2022)
	Impact of Pharmacist-Led Clinics on Health Outcomes of Patients with Diabetes at a MoH Diabetes & Endocrinology Center, SA: A Retrospective Study
	The Diabetes & Endocrinology Center, King Fahad Specialist Hospital located in Buraydah, SA.
	32 uncontrolled T2D patients was seen by a clinical pharmacist for at least one visit within the 9-month study period. 


	A retrospective chart review study conducted between September 2019 to June 2020
	The pharmacist interventions were not clearly mentioned.

A collaborative practice agreement between a pharmacist and doctors that allowed the pharmacist to make modifications of the therapy plan after a shared decision with the patient. 


	-HbA1c was significantly decreased within nine months (clinical pharmacist-centered) compared to baseline ((physician-centered)

- Average hypoglycemia frequency also decreased among patients saw by a pharmacist compared to baseline

- Pharmacist led diabetes clinic helped optimise therapeutic outcomes


	10
	(Abdullah et al., 2022)
	Implementation of the first pharmacist-led diabetes clinic at MoH Hospitals, SA.
	King Salman Specialist Hospital in Hail Region, SA.

	The clinic was launched in January 2019. 
	A report on the establishment of a diabetes clinic led by a clinical pharmacist as the first clinic in the Saudi MoH
	A collaborative practice agreement between pharmacists and other healthcare practitioners that allows a clinical pharmacist to educate patients, assess medication management plan, monitor/follow up patients, order related laboratory tests, prescribe&modify medications within their scope of practice.
 
	Reporting on the first initiative to establish a diabetes clinic led by a clinical pharmacist at a hospital affiliated with the Saudi MoH could encourage other healthcare settings affiliated with the same ministry to replicate this in their practices.

	11
	(Alsuwayni and Alhossan, 2020)
	Impact of clinical pharmacist-led diabetes management clinic on health outcomes at an academic hospital in Riyadh, SA: A prospective cohort study.
	Ambulatory care clinic (outpatient) in an academic hospital in Riyadh, SA.

	34 patients with T2D referred to the clinical pharmacist clinic for diabetes management.
	A prospective cohort study conducted over an 11-month period
	Pharmacists provide specific medical services under a collaborative agreement. These services include: 
-Performing routine diabetic care screening, including HgbA1C level, BP, lipid profile and thyroid function screening. 
-Performing assessment for nephropathy, neuropathy, retinopathy. 
-Performing foot examinations and eye referrals. 
-Providing MTM including recommendations for diabetes medication dosage or frequency adjustments, medication addition or alteration, as well as prescribing appropriate primary prevention of statin and/or aspirin therapy. 
-Providing preventive measurement, including depression screening and administration of guidelines-recommended vaccinations.
-Provide patient education on the importance and impact of lifestyle modifications (diet and exercise) along with adherence to prescribed medications.
	At the end of the study: 
-HbA1C had significantly improved compared to the baseline. 
-BP improved, and DBP showed a significant reduction, but the mean difference in BP was not statistically different compared to the baseline. 
-BMI decreased but was not statistically significant. 
-For preventive measures, there were statistically significant differences in statin therapy, albuminuria screening, thyroid panel test, eye and foot examination, depression screening and vaccination favourable to the pharmacist’s intervention. 
-All patients were assessed for albuminuria and managed accordingly. 
-All patients were assessed for peripheral neuropathy. 
-Statin was prescribed for all eligible patients.

	12
	(Khan et al., 2020)

	A program utilizing community pharmacists to improve diabetes education in the KSA.
	The program was launched in 11 Nahdi retail pharmacies in 7 cities across SA: Jeddah, Riyadh, Dammam, Hafof, Maddinah, Taouk and Abha.
	2639 individual customers enrolled into the program.
	A program evaluation and was not conducted as an investigative study.
	The programme consists of four 1:1 counselling sessions with a community pharmacist. These sessions lasted 20 minutes and were scheduled over a 2–4-month period, which focused on medications, lab results, glucose monitoring and doctor visits.
	-HbA1c was significantly reduced. 
-Medication adherence and diabetes awareness improved. 
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	Study
	Title
	Setting
	Study type
	Pharmacists’ intervention
	HCP’s views (doctors, pharmacists or nurses)
	Patients’ views

	1
	(Khan et al., 2020)
	A program utilizing community pharmacists to improve diabetes education in the KSA.
	11 Nahdi retail pharmacies in seven cities across SA: Jeddah, Riyadh, Dammam, Hafof, Maddinah, Tabuk and Abha.
	A programme evaluation study. 

Data was collected from participants (type1&2 adults’ patients) using in-store surveys at the 1st visit and at 4th follow-up visit. Then, participants were interviewed.
	Patient education only to enhance patient-pharmacist-doctor trust and communication, without changing or adjusting of patients’ medications.

	
	-People with diabetes showed receptivity to receiving diabetes education from pharmacists. 
-Enhancing patients' knowledge about their medications and disease status led to positive changes in behaviours and attitudes related to diabetes. 
-Diabetes patients reported that their confidence in pharmacists as a source of reliable information increased.

	2
	(Emeka et al., 2020)
	Evaluation of Counselling Practices and Patient’s Satisfaction Offered by Pharmacists for Diabetics Attending Outpatient Pharmacies in Al Ahsa.
	Outpatient hospital pharmacies located in Al Ahsa, SA.
	A cross-sectional study was carried out using a semi-structured interview questionnaire
	Patients counselling during prescription filling
	
	Low satisfaction levels (11.1%) in services provided by pharmacists to patients with diabetes.

	3
	(Aldraimly et al., 2019)
	Knowledge, Attitude, and Practices of Physicians in Ambulatory Care towards Clinical Pharmacist Educational Sessions of DM Management in SA
	Ambulatory Care Departments, outpatient clinics of King Abdul Aziz Medical City (KAMC), in Riyadh, SA. 
	A longitudinal survey (questionnaire) and interventional quasi uncontrolled trial.
	Educational sessions provided to doctors and pharmacists.
	A significant improvement in pharmacists’ and physicians’ knowledge, attitude and practices in the management of diabetes following educational sessions provided by a clinical pharmacist in the ambulatory care settings.
	

	4
	(Alsuhebany et al., 2019)
	Attitude and Perception of Physicians and Nurses Toward the Role of Clinical Pharmacists in Riyadh, SA: A Qualitative Study
	King Abdullah International Medical Research Center, in Riyadh, SA.
	Focus- group discussion with consultant doctors, assistant consul- tant doctors, medical residents, and nurses
	-Preventing drug–drug interactions
-Checking for adverse effects
-Reducing polypharmacy and adjusting doses
	The majority of the participants (doctors and nurses) perceived pharmacists as beneficial in optimising drug therapy and improving the safety and quality of patient care.
	

	5
	(Alomi et al., 2019)
	Attitudes and Perceptions of HCPs towards Pharmaceutical Care Services in KSA
	A survey distributed on social media using WhatsApp to more than a 1000 HCPs across SA.
	A cross-sectional survey of HCPs
	Primarily dispensing prescriptions, medication consultation and dispensing of over-the-counter medications and non-medication supplements.
	The study results reflect the barriers and facilitators that limit pharmaceutical care delivery more than HCPs’ attitudes and perceptions towards pharmaceutical care services.
	

	6
	(Alomi et al., 2019)
	Patient's General Perception and Attitude toward Pharmacists in SA
	A general hospital in the Alhassa region, an ambulatory care pharmacy.
	A cross-sectional survey of patient perception of pharmacists.
	Not clearly mentioned. 
Tables included in the article showed general ideas about pharmacists’ role and their participation in public education
	
	The majority of the patients had a good perception about pharmacists and their roles with patients and the society.

	7
	(Alomi et al., 2018)
	HCP’s Perception of Pharmacist’s Relationship and Counselling Skills in SA.
	Across the KSA.
	A cross-sectional survey of the HCP’s perception of the pharmacist.
	Mainly providing patient counselling, and operating drug information centres.
	HCPs had a fairly acceptable perception of the pharmacist regarding communication skills and patient counselling, with a lower acceptance rate for services related to the drug information centre. Although nearly half of the respondents were pharmacists.
	

	8
	(Ahmed et al., 2017)
	Perceptions of Physicians About Clinical Pharmacist’s Role in Al Qassim’s Hospitals in SA.
	Three governmental hospitals in Qassim.
	An observational cross-sectional survey. 
Data was collected by direct face-to-face interviews using a structured questionnaire.
	
	Overall, doctors’ perception toward clinical pharmacy services and the role of clinical pharmacists was positive. However, the degree of approval of the statement ‘Clinical pharmacist should care about drug products and leave patient care to doctors and nurses’ was 75.7%. This mixed response indicates that doctors’ perceptions of the clinical role of pharmacists were not completely favourable.

	

	9
	(Al-Arifi, et al., 2015)
	Attitudes and perceptions of HCPs towards clinical pharmacy services at a tertiary care hospital in Riyadh, SA.
	King Khalid University Hospital, a tertiary care hospital in Riyadh, SA.
	A cross-sectional survey of HCPs.
	Providing the typical role of clinical pharmacists, including medication review services, monitoring patients’ adherence and responses, providing patients education and counselling.  Also, they provide drug information services, and maximise the cost-effectiveness of drug therapy.

	HCPs have a positive attitude towards the role of the clinical pharmacist in patient care and the health care team. The majority of respondents were non-Saudis (79.6%) and obtained their qualifications from either North America, Europe or other countries.
	

	10
	(Almazrou, Alnaim and Al-Kofide, 2015)
	Perceptions, Expectations and Barriers of Physicians towards Working with Clinical Pharmacists in SA.

	Conducted in several tertiary hospitals in Riyadh, SA. 
	A descriptive cross-sectional study
	Physicians’ expectations of pharmacists were: Providing medication therapy management and educating patients as well as HCPs.
	Doctors' perceptions of clinical pharmacists' role in improving patients care were positive and optimistic, and they agreed that pharmacists are an integral part of the medical team.
	

	11
	(Al-Arifi et al., 2015)
	A survey on pharmacist opinion about pharmaceutical care in SA.
	At the National Guard PHC in Riyadh, SA. 
	A descriptive, cross-sectional study using a questionnaire targeted pharmacists.
	Pharmacists providing: 
-Patient education and counselling
-Monitor patients’ compliance and medication adverse reactions.
	-Pharmacists expressed positive attitudes toward pharmaceutical care in SA. 
-Primary care pharmacists job satisfaction was enhanced by providing pharmaceutical care services, such as addressing drug-related problems.
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Pharmacist Involvement in Diabetes Primary Care Management in Saudi Arabia

Survey Flow
Block: Participant Information Sheet (3 Questions)
Standard: Demographic Characteristics (14 Questions)
Standard: Pharmaceutical Care Services Provided to Patients with Diabetes (14 Questions)
Standard: Views on Potential Pharmacist Involvement in Diabetes Care (15 Questions)
Standard: Potential impact of Pharmacist Involvement in Diabetes Primary Care Management (2 Questions)
Standard: Factors Influencing Pharmacist Involvement in Diabetes Primary Care Management (8 Questions)
Standard: Block 10 (2 Questions)
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Start of Block: Participant Information Sheet

PIS Please click on the Participant Information Sheet to read the information regarding this research.   



INTRO Diabetes is a global challenge. It is a progressive disease and, if not appropriately managed, could lead to severe health complications. This research explores healthcare professionals’ perceptions of the role pf pharmacist involvement in diabetes primary care management in Saudi Arabia and associated facilitators and barriers to adding the pharmacist into the diabetes care team.   
  



Q1 Do you consent to take part in this research?
Yes 
No 

Skip To: End of Survey If Do you consent to take part in this research? = No
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End of Block: Participant Information Sheet

Start of Block: Demographic Characteristics

Age What is your age group?
20-29 
30-39 
40-55 
56-74 



Gender 
What is your gender? 
Male 
Female 
Prefer not to say 



Nationality 
What is your nationality? 
Saudi 
Non-Saudi 



Job What is your practice qualification?
Doctor 
Pharmacist 
Nurse 



Edu. level What is the highest education level you have received?
Diploma  
Bachelor’s degree 
Master degree 
Doctoral degree (e.g MD, PhD) 
Postgraduate specialty 
Other, please specify ________________________________________________
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Degree issuer What is the country you have obtained your last qualification? 
Saudi Arabia 
Other, specify country ________________________________________________



Q57 What is your job category?
  
Consultant physician 
Specialist physician 
Resident Physician 
Consultant pharmacist 
Specialist pharmacist (holds a master's degree or a postgraduate specialisation) 
Pharmacist (holds a bachelor's degree or Pharm D) 
Nurse (holds a bachelor's degree) 
Nurse technician (holds a diploma in nursing) 
Nurse assistant 
Other, please specify ________________________________________________



Experience years How many years of experience do you have as a healthcare professional?
0-5 
>5-10 
>10  



Work site Where do you work?
Dammam 
Khobar 
Qatif 
Ras Tanura 
Buqayaq 
Safwa 
Jubail 
Anayriyah 
Other, please specify ________________________________________________



Centre type What type of centre do/did you work in?
Specialist Centre (includes specialised polyclinic such as family medicine, general internal medicine, psychiatry, general paediatrics, obstetrics and gynaecology (OB/GYN), etc. ) 
Non-Specialist Centre (includes general practitioners/physicians) 
Other, (Please specify) ________________________________________________



Patient. No What is the average daily number of patients with diabetes you treat or provide care for?
Per day ________________________________________________
Unsure 


Display This Question:
If What is the average daily number of patients with diabetes you treat or provide care for? = Per day

Spend. time 
What is the average duration of time you spend with a patient with diabetes?
mins ________________________________________________
Unsure 


Display This Question:
If What is your practice qualification? = Pharmacist
Or What is your practice qualification? = Nurse

Q58 Have you had any training in diabetes management? 
Yes 
No 


Display This Question:
If What is your practice qualification? = Pharmacist
Or What is your practice qualification? = Nurse

Q60 
What kind of training have you had? 
Postgraduate qualification 
Continuing Professional Development (CPD) training (for example, short courses, online learning/E learning, CME hours) 
Other, please specify ________________________________________________
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End of Block: Demographic Characteristics

Start of Block: Pharmaceutical Care Services Provided to Patients with Diabetes
Display This Question:
If What is your practice qualification? = Pharmacist

PharmaCare    Pharmaceutical Care Services Provided to Patients with Diabetes  
 This section will help us to understand the services provided by primary care pharmacists in Saudi Arabia.  
 It is important to answer every question to know whether you have ever provided the following types of service to patients with diabetes in your practice. This could be current or past practice. Descriptions of specific activities are provided to illustrate the types.   


Display This Question:
If What is your practice qualification? = Pharmacist

Q1 Medication Therapy Management 
 (for example, managing patients’ treatment, including diabetes medication dose or frequency adjustments, medication addition or alteration, ordering laboratory tests, seeing patients regularly)
Never 
Rarely 
Sometimes 
Often 
Always 


Display This Question:
If What is your practice qualification? = Pharmacist

Q2 Medication Review
 (for example, conducting a drug history, monitoring patient’s adherence, reviewing patient’s medications and offering suggestions to physicians to help the patient reach management plan targets) 
Never 
Rarely 
Sometimes 
Often 
Always 


Display This Question:
If What is your practice qualification? = Pharmacist

Q3 Co-Morbid Disease Education   (for example, providing information and counselling to patients on the importance of controlling blood pressure in diabetes, diabetes foot care, regular screening for nephropathy, neuropathy and retinopathy)
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

Q4 Co-Morbid Disease Medication Management
 (for example, analysing patient’s treatment, considering treatment in the context of the patient’s underlying condition and symptoms and providing recommendations for changes to treatment to the treating physician when necessary)
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

Q5 Blood Glucose Monitoring 
 (for example, counselling on the use of a blood glucose meter, the appropriate times to check blood glucose, the current treatment targets for blood glucose and the interpretation of HbA1c results) 
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

Q6 Hypoglycemia Management 
 (for example, counselling on signs and symptoms of hypoglycemia, identifying possible causes of hypoglycemia and providing recommendations for treatment of hypoglycemia to the patient)
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

Q7 Verification of Prescriptions
 (for example, reviewing prescriptions before dispensing for appropriateness of indication, dosage, route, interval, schedule, and duration of prescribed medications, and also, detecting and reporting prescribing errors and keeping up to date with safety reports)
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

Q8 Preparing and Dispensing of Prescriptions
 (Providing general education when dispensing patient’s medications about the appropriate time to administer medications, storage, and describing potential side effects) 
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

Q9 Patient Counselling and Education 
 (for example, providing education and consultation about medications to patients; the appropriate time to administer medications, storage, and describing potential side effects, drug-drug interactions, drug- food/supplements interactions, drug -herbal interactions and drug-disease interactions)
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

Q10 Healthy lifestyle Education 
 (for example, providing education to patients about the importance of immunization for influenza and pneumococcal pneumonia in diabetes, providing basic information on diet and exercise as they relate to diabetes management)
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

Q11 Independent Prescribing of Diabetes Medications (prescribe independently without supervision of another prescriber)  
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

Q12 Dependent Prescribing (supplementary or collaborative prescribing of diabetes medications with doctors)
Never 
Rarely 
Sometimes  
Often 
Always  


Display This Question:
If What is your practice qualification? = Pharmacist

PharmaCare1 Are there any other diabetes care services (not represented in the above) that you provide/d to diabetes patients currently or previously? If so, please state what these are:  
________________________________________________________________
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End of Block: Pharmaceutical Care Services Provided to Patients with Diabetes

Start of Block: Views on Potential Pharmacist Involvement in Diabetes Care

Pharmacist Involved Views on Potential Pharmacist Involvement in Diabetes Care     This section will help us to understand healthcare professionals’ perceptions of the potential for different pharmacist roles in diabetes primary care management in Saudi Arabia. It also will help us to understand healthcare professionals’ expectations of pharmacists’ professional role. 
 
 Please select one response for each of the following statements which corresponds to your view about whether pharmacists should be involved in that type of service to diabetic patients currently and in the future.



Q1 Pharmacists should be involved in Medication Therapy Management
 (for example, managing patients’ treatment, including diabetes medication dose or frequency adjustments, medication addition or alteration, ordering laboratory tests, seeing patients regularly, and, prescribing medication)
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q2 Pharmacists should be involved in Medication Review  
(for example, conducting a drug history, monitoring patient’s adherence, reviewing patient’s medications and offering suggestions to physicians to help the patient reach management plan targets)  
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q3 Pharmacists should be involved in Co-Morbid Disease Education
 (for example, providing education to the patients on the importance of controlling blood pressure in diabetes, diabetes foot care, regular screening for nephropathy, neuropathy and retinopathy)
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q4 Pharmacists should be involved in Co-Morbid Disease Medication Management  
(for example,  analysing patient’s treatment, considering treatment in the context of the patient’s underlying condition and symptoms and providing recommendations for changes to treatment to the treating physician when necessary)  
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q5 Pharmacists should be involved in Blood Glucose Monitoring
 (for example, counselling on the use of a blood glucose meter, the appropriate times to check blood glucose, the current treatment targets for blood glucose and the interpretation of HbA1c results) 
  
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q6 Pharmacists should be involved in Hypoglycemia Management
 (for example, counselling on signs and symptoms of hypoglycemia, identifying possible causes of hypoglycemia and providing recommendations for treatment of hypoglycemia to the patient) 
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q7 Pharmacists should be involved in Verification of Prescriptions
 (for example, reviewing prescriptions orders for appropriateness of indication, dosage, route, interval, schedule, and duration of prescribed medications, and also, detecting and reporting prescribing errors and keep up to date with safety reports) 
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q8 Pharmacists should be involved in Preparing and Dispensing of Prescriptions
 (Providing general education when dispensing patient’s medications about the appropriate time to administer medications, storage, and describing potential side effects) 
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q9 Pharmacists should be involved in Patient Counselling and Education
 (for example, providing education and consultation about medications to patients; the appropriate time to administer medications, storage, and describing potential side effects, drug-drug interactions, drug- food/supplements interactions, drug -herbal interactions and drug-disease interactions) 
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q10 Pharmacists should be involved in Healthy lifestyle Education
 (for example, providing education to patients about the importance of immunization for influenza and pneumococcal pneumonia in diabetes, providing basic information on diet and exercise as they relate to diabetes management)
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q11 Pharmacists should be involved in Independent Prescribing of Diabetes Medications  (prescribe independently without supervision of another prescriber)  
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Q12 Pharmacists should be involved in Dependent Prescribing (supplementary or collaborative prescribing of diabetes medications with doctors)
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Currently 
	
	
	
	
	

	In the future 
	
	
	
	
	






Views2 Are there any other diabetes care services (not represented in the above) that you think pharmacists should be involved in currently? If so, please state what these are: 
________________________________________________________________



Views3 Are there any other diabetes care services (not represented in the above) that you think pharmacists should be involved in the future? If so, please state what these are: 
________________________________________________________________
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End of Block: Views on Potential Pharmacist Involvement in Diabetes Care

Start of Block: Potential impact of Pharmacist Involvement in Diabetes Primary Care Management
	[image: ]



Potential Impacts1 
   
Potential Impact of Pharmacist Involvement in Diabetes Primary Care Management 
 This section will help us to understand the opinion of healthcare professionals about the perceived or potential impact of pharmacist involvement in diabetes care in primary healthcare centres in Saudi Arabia. 
  
 For each statement below, please select the response that best describes how you feel about the statement related to the role of pharmacists working in primary healthcare centres. This may be both current impact and potential impact.   
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Pharmacists can be an important and integral part of the medical team for diabetes management 
	
	
	
	
	

	Pharmacists as medication therapy experts can make the management of patients’ medication more efficient 
	
	
	
	
	

	Pharmacists can provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition 
	
	
	
	
	

	Pharmacists can help with co-management of complex patients 
	
	
	
	
	

	Pharmacists can help doctors to prescribe safely 
	
	
	
	
	

	Pharmacists can reduce medication errors in practice 
	
	
	
	
	

	Pharmacists can help doctors to prescribe cost-effectively 
	
	
	
	
	

	Pharmacists can improve prescribing practice (for example, effective communication with other healthcare professionals via discussions and/or providing education sessions to improve prescribing) 
	
	
	
	
	

	Pharmacists working in the primary care team can make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems 
	
	
	
	
	

	Pharmacists working in the primary care team can make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems 
	
	
	
	
	

	Involvement of pharmacists in multidisciplinary care team can help to increase the level of job satisfaction for pharmacists 
	
	
	
	
	

	Collaborative work of pharmacists with other healthcare professionals such as doctors and nurses in the management of diabetes patients can improve the quality of healthcare services 
	
	
	
	
	

	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes (for example, choosing the optimal drug therapy for a patient’s diagnosis) 
	
	
	
	
	

	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment 
	
	
	
	
	

	Pharmacists are able to independently prescribe safely 
	
	
	
	
	

	Pharmacists are able to independently prescribe cost-effectively 
	
	
	
	
	






Potential Impacts2 Are there any other ways in which pharmacists could impact on diabetes care services (not represented in the above)? If so, please state what these are:
________________________________________________________________
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End of Block: Potential impact of Pharmacist Involvement in Diabetes Primary Care Management

Start of Block: Factors Influencing Pharmacist Involvement in Diabetes Primary Care Management

Q56 
Factors Influencing Pharmacist Involvement in Diabetes Primary Care Management 
 This section will help us to identify barriers and facilitators that influence primary care pharmacists in providing clinical services to patients with diabetes.
 
 Please select the response that best describes your agreement for each statement below about factors relating to primary care pharmacists providing clinical services to patients with diabetes. 


	[image: ]



Barrier&Facilitator1 General Issues 
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	The current primary care centre infrastructure represents a barrier to pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Inadequate teamwork among healthcare professionals in the primary healthcare centres represents a barrier to pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Resistance to change among healthcare providers represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	






Barrier&Facilitator2 Attitudes towards Pharmacists
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Policymakers’ attitudes toward pharmacists’ role represent a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Managers’ attitudes toward pharmacists’ role represent a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Patients' attitudes toward pharmacists’ role represent a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Lack of healthcare professionals’ confidence in pharmacists’ abilities represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	






Barrier&Facilitator3 Pharmacist Attributes  
1. Skill/Knowledge-based 
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Lack of clinical education of pharmacists represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Lack of clinical experience of pharmacists represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Lack of communication skills of pharmacists represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Lack of confidence of pharmacists in themselves and their ability represents a barrier to providing clinical services to patients with diabetes 
	
	
	
	
	

	Pharmacist willingness to take on new roles represent a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	






Barrier&Facilitator4 Pharmacist Attributes 2. Workforce based
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Lack of qualified pharmacy staff working at primary healthcare centres represents a barrier to providing pharmaceutical care to patients with diabetes 
	
	
	
	
	

	Lack of time represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	






Barrier&Facilitator5 Pharmacist Attributes 3. Procedural/ Legal  
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Lack of prescribing authority for pharmacists represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Lack of access to patients' medical records for pharmacists represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Lack of a private room to interview patients and advise them represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	






Barrier&Facilitator6 Pharmacist Attributes 4. Pharmacist Roles
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Lack of well-defined pharmacist role represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Lack of awareness of the clinical role of pharmacist by healthcare providers represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Resistance to the clinical role of pharmacists by healthcare providers represents a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Administrations duties of pharmacists represent a barrier to primary care pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	

	Under-utilisation of pharmacist roles in primary healthcare centres represent a barrier to pharmacists providing clinical services to patients with diabetes 
	
	
	
	
	






Barrier&Facilitator7 Are there any other influencing factors related to primary care pharmacists providing clinical services to patients with diabetes? If yes, please state them here
________________________________________________________________

End of Block: Factors Influencing Pharmacist Involvement in Diabetes Primary Care Management

Start of Block: Block 10

Q55 Do you have any other comments/suggestions?
________________________________________________________________
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Q58 This is the end of the survey. Thank you for taking part in this research. Please submit your response. 


SUBMIT 

End of Block: Block 10
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Interview Guide for Doctors and Nurses  

1- نبدأ بالحديث عن تجربتك سواء كانت تجربة سابقة ام حاليا في العمل مع الصيادلة؟ 
What are your past and current experiences of working with pharmacists?

2-  ما هو دور الصيدلي في علاج مرضى السكر في مراكز الرعاية الصحية؟
What was/is the role of pharmacists in diabetes management in primary healthcare centres (PHCs)?
3- ماهو الدور أو الأدوار التي تعتقد أنها للصيادلة فيما يتعلق بعلاج مرضى السكري في المركز الصحي؟  
     What role or roles do you think pharmacists have in relation to diabetes care in KSA?

4- هل سبق أن ناقش الصيدلي معك الخطة العلاجية لمرضى السكري؟ 
 Has the pharmacist ever discussed with you the medication management plan for patients with diabetes? 

5- ما هو شعورك عندما يناقش الصيدلي معك الخطة العلاجية لمرضى السكري؟ و لماذا؟ 
How do you feel when the pharmacist discusses with you the medication management plan for diabetic patients? And why? 

6- هل سبق أن ناقش الصيدلي معك أي مشاكل تتعلق بالأدوية التي تواجه مرضى السكري؟ 
Has the pharmacist ever discussed with you any problems related to medication faced diabetes patients? 

7- ما هو شعورك عندما يناقش الصيدلي معك هذه المواضيع؟ و لماذا؟ 
How do you feel when the pharmacist discusses with you these issues? And why? 
8- ما هي العوائق/المعوقات التي تحول دون مشاركة الصيدلي في رعاية مرضى السكري في المراكز الصحية بالمملكة العربية السعودية, برأيك؟
What do you perceive to be the barriers to pharmacist involvement in diabetes care in KSA?

9- ما هي الميسرات التي تسهل مشاركة الصيدلي في رعاية مرضى السكري في المراكز الصحية بالمملكة العربية السعودية, برأيك؟
What do you perceive to be the facilitators to pharmacist involvement in diabetes care in KSA?

10-  هل هناك مواضيع أو جوانب أخرى فيما يتعلق بمشاركة الصيدلي في رعاية مرض السكري في مراكز الرعاية الأولية بالمملكة العربية السعودية تود مناقشتها؟ إذا كان يوجد, تفضل.
Are there any other issues or aspects to pharmacist involvement in diabetes care in KSA that you would like to discuss? If so, please state.

11- هل تعتقد أن المهن المختلفة (أطباء ، ممرضات ، إلخ) تنظر إلى دور الصيادلة بشكل مختلف؟بمعنى هل تعتقد أن نظرة/موقف الأطباء يختلف عن نظرة/موقف التمريض تجاه دور الصيادلة في رعاية المرضى؟ و لماذا؟
Do you think that different professions (doctors, nurses, etc.) look/view the role of pharmacists differently? Or let's say it in a different way. Do you think doctors' attitudes differ from the nurses' attitudes toward pharmacists’ roles in patient care? 


Interview Guide for Pharmacists 
1. Let’s start with your experience as a pharmacist working in primary care, can you tell me about it, whether it was a previous experience or currently working as a pharmacist in PHCs?
2. What was your role or roles as a pharmacist in patient care and particularly in diabetes management in primary care?
3. What role or roles do you think pharmacists have in relation to diabetes care in PHC
4. Have you ever discussed with doctors/nurses the medication management plan for patients with diabetes? 
5. How do you feel when you discuss with doctors/nurses the medication management plan for diabetic patients? And why? 
6. Have you ever made a pharmaceutical care plan or been involved in making it for diabetic patients? 
7. Have you ever discussed with doctors/nurses any problems related to medication faced diabetes patients? 
8. How do you feel when you discuss with doctors/nurses these issues? And why? 
9. What do you perceive to be the barriers to pharmacist involvement in diabetes care in KSA?
10. What do you perceive to be the facilitators to pharmacist involvement in diabetes care in KSA?
11. Are there any other issues or aspects to pharmacist involvement in diabetes care in KSA that you would like to discuss? If so, please state.
12. Do you think that different professions (doctors, nurses, etc.) look/view the role of pharmacists differently? Or let's say it in a different way. Do you think doctors' attitudes differ from the nurses' attitudes toward pharmacists’ roles in patient care? 
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General notes on the pilot survey
	Topic
	Note
	Action was taken
	Action is considering to be taken

	Response Rate
	The response rate was not encouraging; although I sent the survey as a personal email, the response rate was below my expectation. I sent the pilot survey to 21 people from the same targeted population (10 doctors, 6 pharmacists, and 5 nurses). I also sent this survey to 3 peers (who are pharmacists studying PhD in the at different universities; Birmingham, Reading and Hertfordshire).

The total number of surveys sent to the participants is 24. I have received 16 responses out of 24 (5 doctors, 6 pharmacists, and 5 nurses) so far. However, one response from a pharmacist was incomplete. The number of the completed survey is 15.

	To enhance the response rate; I sent WhatsApp messages to some participants (3 doctors, 4 pharmacists, 4 nurses from different sectors) to check whether they received my email and increase the response rate.
	Design an effective plan to improve response rate, such as automatic email reminders sent out to the participants every week for 4 weeks. Using social media platforms to distribute the questionnaire to the target population?!




	Feedback 
	I have received only 3 emails with feedback (copies of emails attached). The other feedback I found was an answer to the last question of the survey. A consultant physician answered it. The feedback was “the questionnaire is very informative and organized but quite lengthy.” No comments received from some participants could be considered a positive thing?! Because, some of the participants told me that the survey was clear; therefore, they did not send any comments.
	The low level of feedback from respondents prompted me to reach out to some of them to find out their general opinions about the survey and the time it took to complete it —responses regarding the spending time to complete the survey was varied. Nurses and doctors said it took about 5 to 15 mint. Pharmacists said that was about 15 to 20 mint.
	 

	Survey Distribution Tool
	I found that some employees don't check work email frequently, as they told me. Some asked me to send the survey via unofficial emails instead of work emails, and I did it for them.
	The pilot survey was sent to personal emails such as Gmail or Yahoo.
	Expand distribution tools, not limiting the distribution to only the Saudi MoH webmail, without affecting your existing ethical approval status. To clarify this point, the researcher will send the survey to the gatekeepers via the e-mail of MoH, and the gatekeepers could distribute it to the participants via several methods (emails and social media applications/platforms). In other words, giving the gatekeepers the flexibility to distribute this survey. For example, when I send the survey to the gatekeepers, I will email it via MoH email, and may ask them to distribute the survey link to the employees in their department in the way they see it as the most effective to communicate or reach people like social media "WhatsApp" work group ?!

	Invitation e-mail format 
	I noticed the emails that I sent via Qualitric to the Saudi MoH webmail appears unorganised; for example, the message is read from right to left as in Arabic. Also, the university's logo is not visible. Moreover, the email is titled "spam"!
	To solve these issues, I sent the pilot survey invitation via my work email to be able to control the email format. The server will also recognise my email, so no spam alert will appear to the recipients when I send the survey invitation. However, the disadvantage of this solution is that it takes some time because personal emails have to be sent individually, not like with Qualtric; with one click, you can send the survey to all contact list.
	 

	PIS
	I noticed some inconsistencies in the respondent's answers. This led me to consider adding another criterion for the participants (understanding the English language).
	 
	Adding a question at the beginning to ensure that the participant understands the English language. For example: Before you begin, please make sure you meet the study criteria: 
You are doctors, pharmacists or nurses having an experience of working in the primary healthcare centres in the KSA.  
Ability to understand English

	Questions 
	I noticed the question “What type of centre do/did you work in?” confuse the participants and I received feedback about it. The feedback was “I did not understand what you meant by "Specialized Polyclinic" and "Non-Specialized Polyclinic". I see patients in a walk-in as well as in family medicine (specialized) clinics”. 
	 
	This question needs to be clarified or deleted

	Section 1: Demographic information 
	The following question may need minor changes: “Which country and institution did you obtain your professional qualification from? 
 Saudi Arabia university 
Other, specify country and institution 

To my knowledge, the majority of nurses working in the PHCs hold a diploma from the Saudi Nursing School or another nursing institution, and this is not considered a university!

I noticed that the attitude of the consultant physicians towards the clinical role of pharmacists was slightly different from that of the resident physicians and was completely different from that of nurses. Therefore, I am thinking to add (job category) in the demographic information section.
Or do you think the question “What is the highest education level you have received”, would give us a prediction about the job category?!
	 
	The suggestion is: What is the country you have obtained your latest qualification?
Saudi Arabia 
Other, please specify the country and the institution 








What is your job category? 
Consultant physician, 
Specialist physician, 
Resident Physician, 
Consultant pharmacist,  
Specialist pharmacist (holds a master's degree or a postgraduate specialisation), 
Pharmacist, 
Nurse, 
Nurse technician, 
Nurse assistant

	Questions 
	I am thinking to add a question (Have you done any training in diabetes management?) to section 2; To see if there are pharmacists who are trained and ready to participate in diabetes management.
	 
	looking for your advice on this addition!

	Section 2: Diabetes Pharmaceutical Care Services
	 
	 
	 

	Participants in the pilot survey
	In the survey protection bar, I found an option that states, "Prevent Ballot Box Stuffing; Keep people from taking this survey more than once". I am not sure if this would exclude the participants from the pilot phase!
	 
	We may ask the following question at the beginning/end of the survey to exclude the participants from the pilot phase! Have you filled out this survey before? 
Yes, will exit survey, 
No, will continue 



Copies from the feedback that I received 
 
Reply from a resident doctor 
Narjis Ibraheem Al Shurafa

How long did it take to complete?

10-15 minutes

Thinking back over the questions, was there anything that you found difficult to answer? (which questions and why?)

No

Was there any wording or content that was confusing or ambiguous? (which questions and why?)

No

Were there any key questions missing?

No

 
	Reply from a consultant doctor
	to me, نرجس
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Good day.
These are may comments on the survey:


[image: Background pattern

Description automatically generated]
I did not understand what you meant by “Specialized Polyclinic” and “Non-Specialized Polyclinic”. I see patients in a walk-in as well as in family medicine (specialized) clinics.


[image: Graphical user interface, text

Description automatically generated with medium confidence]



[image: Graphical user interface, text

Description automatically generated]

I do not know what independent and dependent prescribing are.

I do not see much difference between my opinion about the roles of pharmacists “Currently” and “in the future”. I think the roles of pharmacists are vital currently and in the future. If the answers of other respondents are similar regarding both questions, I suggest deleting one of them. 
Last point, in some questions, my answer is not applicable or I do not know. I think it is better to keep them as options.

Good luck.
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		Reply from a pharmacist to me
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How long did it take to complete?
around 15 - 20 minutes 

Thinking back over the questions, was there anything that you found difficult to answer? (which questions and why?)
No , all is clear

Was there any wording or content that was confusing or ambiguous? (which questions and why?)
No
Were there any key questions missing?
No
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C:\Users\n_shu\OneDrive\Desktop\Updated forms for Ethical Approval\Participant Information Sheet_for Questionnaire_Updated.docx
PIS for questionnaire 
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C:\Users\n_shu\OneDrive\Desktop\PIS+CF for Interview\Participant_Information_Sheet.docx
PIS for interviews 
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C:\Users\n_shu\OneDrive\Desktop\PIS+CF for Interview\Consent Form_for the interview.docx
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C:\Users\n_shu\OneDrive\Desktop\Updated forms for Ethical Approval\036512 amendment approval letter April 2021.pdf
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[bookmark: _Ref106900480][bookmark: _Toc153894587]Table 33:  Percentage of pharmaceutical care services provided to patients with diabetes

	Diabetes-related services   
	Frequency*, % of providing service to patients, n = 30 pharmacists
	Median (IQR)

	
	Never
	Rarely
	Sometimes
	Often
	Always
	

	Preparing and Dispensing of Prescriptions
	3
	10
	17
	23
	47
	4 (3-5)

	Verification of Prescriptions
	3
	7
	23
	23
	43
	4 (3-5)

	Patient Counselling and Education 
	3
	7
	20
	27
	43
	4 (3-5)

	Hypoglycemia Management 
	7
	20
	23
	33
	17
	3.5 (2-4)

	Medication Review
	10
	7
	37
	17
	30
	3 (3-5)

	Blood Glucose Monitoring 
	13
	23
	20
	20
	23
	3 (2-4.25)

	Medication Therapy Management 
	3
	23
	30
	20
	23
	3 (2-4.25)

	Co-Morbid Disease Education
	10
	13
	30
	20
	27
	3 (2.75-5)

	Co-Morbid Disease Medication Management
	10
	13
	47
	10
	20
	3 (2.75-4)

	Healthy lifestyle Education 
	10
	13
	40
	20
	17
	3 (2.75-4)

	Dependent Prescribing of Diabetes Medications 
	23
	13
	27
	17
	20
	3 (1.75-4)

	Independent Prescribing of Diabetes Medications 
	50
	17
	10
	7
	17
	1.5 (1-3.25)


*(1=Never, 2=Rarely, 3=Sometimes, 4=Often, 5= Always), IQR: Interquartile range


What stands out in Table 19 is that primary care pharmacists in SA regularly provide traditional pharmacy services to patients with diabetes. They also provide some clinical services; for example, they often offer hypoglycemia management services. They also occasionally provide other clinical activities. The median averages for medication therapy management, medication review, blood glucose monitoring, co-morbid disease education, co-morbid disease medication management, healthy lifestyle education, and dependent prescribing of diabetes medication were equal (scoring 3), suggesting these services are sometimes provided to patients with diabetes. The IQR suggests that there was less variation in provision of co-morbid disease medication management and healthy lifestyle education among the respondents, while there was more variation in provision of services such as medication therapy management, blood glucose monitoring, co-morbid disease education and dependent prescribing of diabetes medication.  
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HCP Attitudes toward pharmacists Role 
Codes\\Attitude
Attitude towards pharmacist's role in patient care
	Name
	Description/Examples 
	Files/cases
	References

	Negative
	
	
	

	Doctors
	but I know many situation of my colleagues state that they get angry or uncomforted whenever they have been called by the pharmacist to question any order or question any changes in medication regardless for diabetic or non diabetic patients. they say we feel uncomfortable always the pharmacist is calling me and correct that or it is not allowed or decrease the dose; this is not the actual dose, is not an indication,D2
I know it is a stressful situation sometimes for the beginner for somebody who's already have no let’s say a relationship or teamwork with his colleagues they are all stranger to him he might feel uncomfortable to be you know have a discussion with the pharmacist regarding the plan of care or something like.D2
	1
	2

	Nurses
	
	0
	0

	Pharmacists
	Regarding policy makers, I think they want to activate the clinical role of pharmacists. Since pharmacy services in the PHCs focused on the traditional role of dispensing prescriptions to patients, the policymakers did not find an effective role for primary care pharmacists in providing patient-centred care services. Therefore, the decision was taken to close this service and replace it with community pharmacies. Ph1
some of them (doctors) ignore or let's say that they are unaware of the role of the pharmacist and the knowledge that they have.Ph2
the pharmacist may do it, but no one admits that the pharmacist provides it.Ph3
Who do you mean by those who don't care about the pharmacist's opinion? doctors, nurses, patients, ...R
All of them. Although the pharmacist strives to serve patients.Ph3
	3
	4

	Neutral
	
	0
	0

	Doctors
	
	1
	1

	Nurses
	I have worked in health centres for 10 years, and for the first 5 years, I worked with pharmacists. Our experience or relationship with the pharmacist was superficial. If we needed medicine, they would dispense it to us. Sometimes, if there is an inquiry about a specific drug we use in the clinic, we ask them about the medication action and the side effects of it in brief, and this matter is rarely, and not often, I mean. N1
	1
	1

	Pharmacists
	Some doctors respond and accept the suggestion, and some don't. Ph1
	1
	1

	Positive
	
	0
	0

	Doctors
	A pharmacist is an important figure. good. It was reassuring, pharmacists are superior to doctors in the knowledge of drugs. I always contact them by phone by the ground lines, and I always ask questions if I have any doubts about the drug or if I have a question about the availability of the drug or whether I can or cannot use it D1
 I think pharmacists are great and important they have important roles they are important figures in the whole; the primary and secondary healthcare system. D1
I usually involve them and I feel they are part of the team,D2
I said this is a healthy way of you know controlling the privilege I don't feel angry about it is a part of our mission to ensure everybody is taking a role in the management I have work in big hospital where a big consultant called by pharmacists stating no doctor sorry you're not having the privileged to prescribed this medication. I don't feel angry I don't feel discomfort with this regard D2
	2
	7

	Nurses
	I see that the role of the pharmacist in the health centre is very important, especially with our experience now with the placement of the pharmacy outside the health centre.N2
the role of the pharmacist is very, very important to complete the team in primary healthcare centres. I consider his role (the pharmacist's) equivalent to that of a doctor.N2
Patients consider pharmacists the same degree as doctors, which I see; patients trust pharmacists. (This is what I see from patients trusting the pharmacist). For example, the patient says: the pharmacist told me such and such (he cites his words), and he says that to the doctor as well, and he also says that the pharmacist knows best because his studies focus on medicines and related matters, so he knows best. A number of patients say this to the doctor, and we hear them. For example, the patient says that I have consulted a pharmacist and his advice was very excellent, even better than the doctor; patients sometimes say that. N2
I trust the pharmacist. I told you before, regarding our fellow pharmacists who formerly worked in the centres, if a doctor from outside the centre writes me a new treatment, I don't talk (consult) with the centre's doctor about it; I speak to my pharmacist for treatment advice, and I still communicate with pharmacists to this day.N2
For doctors, from this perspective, they see the role of the pharmacist is different. The doctor who really wants to activate the pharmacist's role says that I cannot prescribe a treatment without referring to the pharmacist because it complements me. I know this medicine is for this disease, and this is for this disease, but the effectiveness of the treatment on the patient who decides (knows) more? In my view, doctors who understand the actual role of the pharmacist actually say that the pharmacist decides this thing. Because his/her studies are centred around medications, he/she knows pharmacology.N2
The pharmacist was an essential member of the team in PHCs, where he had an important role in patient care;N3 
Sometimes the patient is not confident or has doubts about the treatment plan, so he asks the pharmacist to tell him what is going on. Why did the doctor give him this treatment?N3
We feel confident and reassured because he is an expert in medicines, even if we are aware of medicine, but he is our reference in these matters.N3
the nurse looks at him as an assistant. I go to the pharmacist for help, especially in urgent cases; We refer to the pharmacist more than the doctor. N3
I feel patients see pharmacists like doctors. Patients feel more confident in the treatment when the pharmacist confirms it and dispenses it.N3
the pharmacist is a very effective member and the most accurate person. He gives very accurate information about how to deal with medicines, and we refer to him even before the doctors in the medical consultation. He is the most reliable person in all consultations, N4
We always note that pharmacists are sometimes more accurate than doctors on dosages when consulting them N4
	3
	12

	Pharmacists
	I feel proud of my profession as a pharmacist. Ph1
In general, there is trust in the pharmacist. Ph1
I feel confident because my discussion is supported by scientific evidence. Ph1
There are differences between those groups towards the pharmacist's role. I think that doctors appreciate and respect the pharmacist's role, as they look to the pharmacist as an assistant in choosing the appropriate treatment and determining the doses. They view the pharmacist's role as an important role in the patient care team. While the nursing look, I think, is different from that. I see the doctor's view of the pharmacist as more respectful. Ph1
Patients also respect the pharmacist's role, as I noticed that patients in PHCs take and give in talking with the pharmacist, which strengthens the relationship with him, so he respects the directives of pharmacists from my point of view more than other groups. Ph1
Regarding policy makers, I think they want to activate the clinical role of pharmacists. Since pharmacy services in the PHCs focused on the traditional role of dispensing prescriptions to patients, the policymakers did not find an effective role for primary care pharmacists in providing patient-centred care services. Therefore, the decision was taken to close this service and replace it with community pharmacies. Ph1
the role of the pharmacist in these pharmacies should be expanded and not only dispensed prescriptions to the patient Ph1
In general, the doctors in the PHC where I worked respect the pharmacist well, and they do a great job in that, and they involve me in some cases, but not all. Ph2
Nurses sometimes go to the pharmacist to ask because they trust the pharmacistPh2
Regarding doctors, in my experience, I dealt with a lot of doctors, some of them show the need of involving pharmacists in patients’ treatment plans, Ph2
From my perspective, a pharmacist can play such an active role in the healthcare system nowadays to provide safe, effective, affordable medications to patients.Ph2
the majority, whether doctors or nurses have seen the role of pharmacists differently than before. In general, nurses have relied a lot on the pharmacist for medication consultations. They did not go to the doctor when they had questions about medications, they come to take a medication consultation from the pharmacist. Ph3
I usually offer my suggestions, and sometimes they are accepted and sometimes not, but most of the time, they are taken into consideration, to be honest. Pharmacists play roles related to their field of work. They will not, of course, overtake the role of a physician who clinically examines patients, obtains lab results, etc. We practice within our scope of service as pharmacists. A professional pharmacist can intervene in planning or designing a patient's treatment plan.Ph3
some people trust the pharmacist so much that he/she informs him/her that I take such and such medicines and have visited such a doctor.Ph3
I feel proud of myself as a pharmacist, especially if I could deliver the message correctly and it was taken, and the patient benefited from it because this is my goal. In that case, I would be very proud.Ph3
They (nurses) respect the pharmacist's opinion a lot in my workplace (in PHC). The situation may be different in other centres.Ph3
I believe the pharmacist's role within the primary health care centre is very important, and this is not only for chronic patients. I hope the pharmacists return to work in PHCs. Ph3 
I noticed that consultants or specialists demand a pharmacist to be part of their team in managing patients, and they also consider the pharmacist's opinion, but the newcomers (juniors) rarely find such a thing with them.Ph3
	3
	19

	Stereotype of pharmacists working in PHCs
Negative 
	we have inherited the role of the pharmacist as dispenser due to the lack of the available qualified clinical pharmacist or bachelor degree pharmacist. Their role was very limited and as it is already stereotype that the the pharmacist is dispenser while their job and their background is totally different from the stereotype picture that inherited for long time for more than 30 years D2
in the secondary hospital maybe in the tertiary hospital they are more mature and they are you know mature system and will establish system for long time so they already absorb this attitude but for the primary care especially you know here Kingdom of Saudi Arabia I think it is inherited role because of this stereotyping because of the non-qualified or let's say not non qualifying the limited qualified pharmacist or pharmacy technician, limited qualified pharmacist technician which was graduated to fill the gaps of this dispending medication rather than you know covering the gaps of pharmacological serviceD2
I feel that the pharmacist is the basis to dispense medicines for patients.N3
As a pharmacist, I sometimes try to give my opinion on medicines to change the idea (view) towards the pharmacist, as the prevailing idea (view) was that the pharmacist's role is to dispense only medications without even talking to the patients. They just put lines on the medicine packs, and I am against this because my profession is more than just dispensing. For doctors who think/believe the pharmacist's role is only to dispense prescriptions, I tell them no, not just dispensing. To change this view, I have worked with the majority of my fellow pharmacists, each in their own way, through the discussions and knowledge they have, to show that a pharmacist is not just a dispenser but a nerve (core) in health institutions serving people and society. Ph3
Patients may bring their medications and show them to the doctor and not to the pharmacist. Because, you know, the idea here in this country is that the pharmacist's role is only to dispense medications, and few people treat the pharmacist as if he/she were a doctor. Therefore, most people do not talk to a pharmacist and discuss these matters with their physician.Ph3
this is due to the influence of culture on us, what we grew up on, this person does this, and that person does that and so on.Ph3
	3
	6

	Stereotype of pharmacists working in retail community pharmacy 
Positive 
	‘The patient considers the pharmacist as a doctor, and we see this more often in retail community pharmacies. Patients go to community pharmacists to explain their condition and seek treatment. The role of the pharmacist is big and not simple.’N1
For me, the community is more aware of the pharmacist's role than the health staff. They do. When people get sick, many of them go to the pharmacy? What does it mean? This indicates that people have utilised the pharmacist's role and understood their (pharmacists) roles in patient care. they trust the pharmacist. There are people who do not go to the doctor for treatment; They go to the pharmacist. Previously, it was normal (a common practice) to get antibiotics from community retail pharmacies. People go to the pharmacy and are treated by pharmacists and received their treatment; this is from real experiences from my family, those around us and PHC consumers who come to us and say I went to a pharmacist who gave me this remedy, and I benefited from it after I came to you and it did not benefit of you. N2
	2
	2




Barriers to pharmacists providing clinical services to patients with diabetes  
Codes\\Barriers

	Name
	Description/Examples 
	Files
	References

	Access to patient record
	
	
	

	Difficult
	In the primary care centres, it was difficult to review /check the patient’s health record during the dispensing process, as the patient's health record at that time was a paper file and usually present in the doctor’s office, so it is difficult to bring it to the pharmacy and review it before the dispensing the Rx, so the fastest way was to communicate by phone with the doctor to inquire about the reason for the changes in the treatment plan.Ph1
To view the patient’s file, I have to go to the doctor’s office to request the file. The clinic is usually busy, and the pharmacy is also. So, if I want to see a patient's file, I write a note on the prescription or on a side sheet to review the file at the end of the workday; If any issues arise from the file review, I must contact the patient in this regard.Ph1
Yeah, we can access the patient's file. Not during the dispensing. However, it depends on the number of patients waiting at the pharmacy window to dispense their prescriptions; as I work on my own, it also depends on the case.  If the case urgently needs to be looked into the file, yes, I go to the reception desk (where the files are kept) and have a look at it, and if there is anything to discuss with the doctors before dispensing, yes, I do. Or I go later to look at the patient's file.Ph2
there is no time to look at the patient's health file in PHC. But in the hospital, I can easily access the patient's health record, so I look at the patient's lab results, because they're all in the system (on the computer), to make sure of his condition before dispensing treatment.Ph3
	3
	4

	Easy
	
	0
	0

	Availability of scientific and medical resources
	The employee used to download the scientific resources on his/her personal mobile.Ph1
I bought some medical references and made them available for everyone who works with me in the same centre to benefit from, and I do not allow anyone to take them outside the centre.Ph3
	2
	2

	Key Performance Indicator
	to have KPIs to have a governors for the any preferred outcome would help in ensuring the you know the basic service already provided so I suggest to have good governance of the services we don't have a governance services, we usually have kpi of available medication we don't have KPI of those already educated or we're not looking for or it is not an important for the the director of any health care institution. To have it measure I think it would improve the situation. D2
In addition, it was not included in the assessment of job performance. Ph1
If there is an obligation, law, protocol or policy, or follow-up and supervision of the work of pharmacists by the supervisory authorities, and measuring consumer satisfaction [...] If we increase supervision, the performance will rise even if the person does not have diligence personally, he will try to reach the hardworking. N1
	3
	3

	Lack of technology or electronic system
	When I worked in the PHCs, the system was paper-based; literally a waste of time and effort. Ph1
It was manual, paper-based system, and it was helpful. Ph2
Yeah, this file is for medications documentation only. We document any dosage adjustments or change in the brand of medication to tell the patient about. We also report the DC (discontinue) medications or that were refused. Ph2
We used to do it manually. Ph3
	3
	3

	Lack of Job description
	 pharmacists, their role the guidelines as a pharmacist is not clear so we don't have a clinical practise guidelines that involve the clinical pharmacist very clearly putting a role mandated nationally by this clinical practice guidelines so I think defining the roles either by the mandating the involvement in the writing up the care plan or to involve them D2
In addition, there was no difference between the pharmacist's role and the role of the pharmacy technician. Ph1
	2
	2

	Lack of qualified pharmacists
	Pharmacies in PHCs did not provide clinical services for many reasons: overwork, no time, and lack of qualified pharmacists. Ph1
Clinical services are not the duty of pharmacists as there were no clinical pharmacists in PHCs. Ph3
	2
	2

	Pharmacists’ shortages 
	decreasing number of pharmacists being employed at PHCs. D1
A pharmacist who works alone in a PHC has to do a lot of work regarding statistics, recording the number of medications and ordering medications. So working alone is a barrier because there is no time to do all these tasks, and they have to be sent monthly or at a specific time, but for me, I have to focus on the patients first of all and provide safe and effective medication to the patients. Ph2
at the level of PHCs, pharmacists can do this task. However, shortages of pharmacists (pharmacy staff), and we are overwhelmed with administrative duties that take up a lot of my time, so I cannot educate myself, learn and update information in my speciality. Ph3
	3
	3

	Lack of time
	I didn't have the time because I was so constrained by administrative and technical tasks.Ph1
Pharmacies in PHCs did not provide clinical services for many reasons: overwork, no time, and lack of qualified pharmacists.Ph1
Also, we as pharmacists worked alone in the PHC; we didn't have time to counsel and educate the patient or intervene well with the patient treatment plan if there is a queue of patients waiting in front of the window to dispense their medicines.Ph2
A pharmacist who works alone in a PHC has to do a lot of work regarding statistics, recording the number of medications and ordering medications. So working alone is a barrier because there is no time to do all these tasks, and they have to be sent monthly or at a specific time, but for me, I have to focus on the patients first of all and provide safe and effective medication to the patients. Ph2
I do not have time to do education (self-learning or have continuous education).Ph3
	3
	4

	Lack of clinical training
	I would like to add one more thing. For the pharmacist’s role to be effective, they must undergo extensive training to be able to provide clinical services, for example, knowing how to read lab results and providing the best recommendations based on them. These things were not practised in the centres. A pharmacist needs intensive specialized training of at least 6 months to provide clinical services to patients.Ph1
The lack of clinical pharmacists in the PHCs is a barrierPh3
	2
	3

	Communication skill 
	And this thing also depends on the pharmacist when he has good knowledge, which is a powerful weapon for him/her, so when conducting a discussion with doctors will be based on a scientific basis and not a personal opinion.Ph3
	1
	1

	Lack of postgraduate programmes for pharmacists  
	Yeah, this is my hope to be a specialised pharmacist, certified diabetes educator, as we are lacking in that, and I believe this will play an important role in better patient health outcomes. Ph2
I meant is a certified programme that gives you a license as a specialist practitioner such as a diploma or postgraduate programme in a specific discipline. When you are a certified or licensed pharmacist in a particular speciality, this gives you an opportunity to enforce yourself and ask, for example, for an office to provide this service. Ph2
	1
	2

	legislation
	putting the rules will solve the problem, you know advising the service the education to be apart of the basic package beneficially package I think it would also solve a big problem because putting a rule will dissolve any discrimination I think if it is there. D2
In PHCs, the doctor is responsible for the entire treatment plan. Ph1
the system does not allow these services to be provided.  (legitimation)Ph3. Clinical services are not the duty of pharmacists as there were no clinical pharmacists in PHCs. Ph3
	3
	3

	Presence of a pharmacist in PHC
	closing all pharmacy services from PHCs and moving all pharmacy staff to work in hospitals Ph1
I have been moved from the PHC, but I believe that pharmacists can play an important and active role in patient care in PHC. Ph2
Unfortunately, the pharmacist's role is significantly reduced from the PHCs and shifted to hospitals during this period. All pharmacists were transferred to hospitals.Ph3
These patients now receive their medication from retail community pharmacies. That's why we were transferred to hospitals when the pharmacies in PHCs were closed. Ph3
withdrawing all pharmacists from PHCs is an incorrect step from my point of view. The pharmacist's role in these centres is important, especially with the spread of chronic diseases and the development of services in the PHCs. Ph3
Currently no pharmacists work with us in PHC N1
but now how can this be when there is no pharmacist in the centre?N2
Unfortunately, this is no longer a thing as pharmacists have been moved to work in hospitals N3
but currently, no pharmacists are working with us.N3
Currently, there are no pharmacists in PHCs N3
with the current situation and changes that took place as a pharmacist is moved from the health centre N4
	7
	11

	Lack of a role model 
	there is a big job needed by the newly graduated clinical pharmacist in order to change this stereotype picture I don't think it is only the legislation rather than the role model, we don't have a role model in the primary care, role of the clinical pharmacist we don't have role model D2
	1
	1

	The system in PHC
	whereas in the PHCs where I previously worked, there is no clear system that allows the pharmacist to stop dispensing the Rx. The doctor forces the pharmacist to dispense the Rx even if there is a medication error. The pharmacist is, in this case, obliged to dispense the prescription to the patient waiting at the window and resolve any prescribing errors later if there is an opportunity to do so. Ph1
Doctors in primary care centres are only responsible for making a treatment plan for patients.Ph1
Another thing, sometimes the pharmacist does not have the privilege/authority/power; he can't speak for them (his opinion is neither heard nor taken into account); Therefore, he does not feel willing/the desire to participate in this aspect (in patients’ management). I do not know how to explain this; aah, pause...So, he does not feel like participating in this aspect. Ph3
	2
	3

	Work environment in PHC
	Doctors in primary care centres are only responsible for making a treatment plan for patients.Ph1
I served in PHCs several years and did not learn as much as I did in a year of working in the hospital. My information about medication has enriched this year, so now, my evaluation of the treatment plan is completely different from my previous experience working in PHCs. Now, I feel that I am practising my actual role as a pharmacist.Ph1
The role of the pharmacist in PHCs should be expanded to provide patient-centred services. The role of the pharmacy should be clearly defined for the medical team. We studied Therapeutic at the University, and any pharmacist would hope to apply what he learned, but the work environment in PHCs was not encouraging to practise the clinical role. In addition, there was no support system for it.Ph1
I'm one of the people who didn't listen to me when I was working in the PHC, as I demanded to have a library in the PHC. When I was working in the hospital, and before working hours began, I would go to the library, read, and then go to work. I asked for this, but no one listened to me.Ph3



	6
	6

	Policies and procedures 
	The role of pharmacists was limited. There was no protocol, no policy or procedures to enforce this, and no document (guidelines) that said a pharmacist should do these things. The situation depended on the pharmacist and his initiative in providing services to the patient other than dispensing treatment. Some explain to the patient, for example, the side effects, but not routinely and not for all patients.’ N1
However, nothing is written about the involvement of pharmacists in the treatment plan for each newly diagnosed patient. Ph2
	2
	2

	Workload
	The clinic is usually busy, and the pharmacy is also. Ph1
work duties were a barrier; my duties in the PHCs mainly focused on administrative and technical tasks such as dispensing, inventory, making orders, statistics, etc., and there was no time to interfere with patients' treatment plans.Ph1
The pharmacy is usually operated with a pharmacy employee, either a pharmacist or a pharmacy technician. This employee must provide the service of traditional pharmacy practice, mainly to dispense prescriptions to patients and perform all technical and administrative tasks.
Pharmacies in PHCs did not provide clinical services for many reasons: overwork, no time, and lack of qualified pharmacists.Ph1
One of the barriers to pharmacists' intervention in the patients' treatment plans in PHCs is work pressure, as the workload is disproportionate to the workforce.Ph1
we probably do not update our information. With a lot of work and administrative duties in the PHC, I do not have time to do education (self-learning or have continuous education).Ph3
	3
	7

	Underestimate pharmacists’ role 

	the barrier is I think the underestimation by you know sometimes even among us as a physician we sometime underestimate each other even among the specialties. I think the underestimation of the role the pharmacists if I can say anything go after 20 year experience in the medical field, the physician, they think themselves in the top and below them maybe the nurses and the third to them is the pharmacists even the nurses they think themselves as superior one.D2
My primary role in the health centre was close to the technician's role and focused on preparing medication requests for the centre, receiving and counting medication requests, documenting them in the record, and making monthly and annual statistics on dispensing medications and dispensing medications to the patient.Ph1
	2
	2

	Scope of pharmacy practice in PHC
	The clinical role (clinical services) was not among the essential services of primary care pharmacy practice. In addition, it was not included in the assessment of job performance. Even if I wanted to provide clinical services to the patients,Ph1
The pharmacy is usually operated with a pharmacy employee, either a pharmacist or a pharmacy technician. This employee must provide the service of traditional pharmacy practice, mainly to dispense prescriptions to patients and perform all technical and administrative tasks. Ph1
Some pharmacists try to play clinical roles, but this is not mandatory under pharmacy policy. It is based on personal efforts with no clear guidance for the role of clinical pharmacy practice. Playing a clinical role was basically optional.Ph1
Just as the doctor has a role in treating the patient, the pharmacist also has a big role in that. In particular, the clinical pharmacist has a role in the treatment plan and discussing it with the doctor as well as with the patient to get the right message across (to deliver the best service in patient care). This practice does not exist and is not allowed/ permitted. This is one of the barriers.Ph3
Clinical services are not the duty of pharmacists as there were no clinical pharmacists in PHCs. Ph3 
	2
	5

	Pharmacists themselves 
	I do believe that the barrier comes from the pharmacists themselves first of all, and there are other barriers for sure, but the barrier first come from the person (pharmacist) who puts these barriers, and if there are barriers, I believe he/she can break these barriers and expand his/her influence and improve him/ her self as a healthcare provider to be an active member in the healthcare team.Ph2
How the pharmacist presents himself, shows his knowledge, participates in the management plan, if he/she is doing this, he/she will cross all these barriers.Ph2
if he put his knowledge, he will let the others recognise the importance of pharmacists in the setting he/she works at. And make them rely on him or her by expanding his influence and involving her/himself in the treatment plan, educating patients, being an active member in the healthcare team, he will improve himself like this way. Ph2
If the pharmacist puts himself in a limited area and only keeps him/herself inside the pharmacy, this will not help him/her improve or be recognised. Ph2
This is the pharmacist's role in grabbing patients' attention, making them trust the pharmacist, and being more confident about their role in the patient's care. This will make the patient seek advice from the pharmacist, ask him and discuss with him. When you show your concern to patients, they will come to you.Ph2 
	1
	5

	Hierarchy system/superiority 
	the physician, they think themselves in the top and below them maybe the nurses and the third to them is the pharmacists even the nurses they think themselves as superior one. D2
I remembered something that happened to me in a primary health care centre when a pharmacist gives a lecture in the continuing education program for healthcare providers, continuing education hours don't count for doctors unless the lecturer is a doctor, and that's what I was told when we applied for the accreditation of continuing education hours. The justification was that doctors (physicians) hold a higher education or qualification than pharmacists, so they cannot award CME hours to physicians if the program is offered only by pharmacists. To solve this problem, some doctors suggested adding doctors to the educational program to accredit the hours to the attendees from doctors. I do not know why this attitude towards pharmacists. Our lectures include information about treatments, drug safety, and other relevant medication-related topics from our field in which we are experts. Ph2
I don't deny that there are frustrations; there are sometimes. When the doctor does not compromise and does not discuss me professionally by sharing and referring to the medical references that he relies on to treat a particular condition, although I start the discussion and mention to him/her that the patient's condition is such and such, he/she may have the right (best) approach in treating this condition, but he should tell me about it and discuss it with me. We should discuss and professionally present opinions when treating a patient's condition and not take it personally and prove that I am a pharmacist or a doctor. Such situations can cause frustration for the pharmacist.Ph3
As I mentioned to you, some doctors consider the pharmacist.... and the higher a person's scientific degree, the less he has this view. The newly graduated doctor thinks he knows everything, so when someone disagrees with his opinion, he gets upset, and we used to have these situations. He considers it interference, even if my intervention is correct/proper because this is my job; he does not understand this, but when I work with consultants, they are more accepting. And we notice this difference in treating us as pharmacists.Ph3
	3
	4

	Lack of leadership support 
	There was no pharmacy profession development team in PHCs supporting pharmacists to provide clinical services to patients. Ph1
There is never, never, any support in the PHCs. (There is no support for PHCs). Ph3
	2
	2

	Lack awareness of pharmacists’ clinical roles 
	Other barriers related to health care providers and their perception of pharmacists, you know, are related to their awareness of the pharmacist's role in primary care.Ph2
Nurses sometimes go to the pharmacist to ask because they trust the pharmacist and are aware of their role. And some nurses do not go to the pharmacist because they do not know that the pharmacist knows better about medicines and calculating doses. Ph2
let's say that they are unaware of the role of the pharmacist and the knowledge that they have.Ph2
	1
	3

	Lack of a privet room to counsel patients 
	The other barrier related to patients, maybe space-wise, there is no private place to counsel patients because the infrastructure of the pharmacy in PHC, with a small window, yes, it is a barrier.Ph2
From the system of the PHC, in the centre, the pharmacist does not have a private room to sit with patients such as those with chronic diseases and those with polypharmacy. I don't have that facility when I want to talk to a patient about a treatment plan, which is another barrier.Ph3
	2
	2

	Knowledge related issue 
	I served in PHCs several years and did not learn as much as I did in a year of working in the hospital. My information about medication has enriched this year, so now, my evaluation of the treatment plan is completely different from my previous experience working in PHCs. Ph1
The patient has the right to be educated about the medications he is taking, but the knowledge is not strong for most of us. That is why we are just dispensers.Ph3
And this thing also depends on the pharmacist when he has good knowledge, which is a powerful weapon for him/her, so when conducting a discussion with doctors will be based on a scientific basis and not a personal opinion.Ph3
	2
	3

	Lack of clinical pharmacists’ staff 
	We were looking forward to having clinical pharmacists in PHCs, each supervising a number of PHCs to serve chronic patients, Ph3
	1
	1


Codes\\Communication
	Name
	Description
	Files
	References

	Contacting
	
	1
	4

	Doctor 
	So the information was shared by the pharmacist and said your patient is not taking the prescription he took only few tablets because he got a lot of stuck there in his home the message would be very clear that the patient is having poor compliance OK even if he did not come for refill at schedule refilled the pharmacist will you know analyse this information as a poor compliance,D2….. so I think sharing the information through the team, the treating team,  will it is a very valuable any behavioural any let say a comment from the patient to the pharmacist is a valuable comment that might add a key role in the management of the chronic disease I think. D2
	1
	1

	Relationship
	
	1
	3



Codes\\Expectations
Healthcare providers expectations of pharmacists
	Name
	Description
	Files
	References

	Doctor 
	I'm expecting to have you know involvement of the pharmacist more in the decision for initiation of medication because we don't have a clear guidance of the first line here in SA. D2 
you know the refill issue I always have sometimes 15 visits just for refill or 15 calls just for refills. I have seen even in the tertiary hospitals the nurse is responsible for refill medication. and I'm wondering if this role should be directed to the pharmacist at least to have the pharmacist to do refill D2… so the pharmacist this number one, the role of refill might be given to the pharmacists. Number 2 with regard of the very clear you know indication of the pharmacological treatment  sometimes we get condition like for example the UTI in female so any symptomatic UTI could be prescribed antibiotics unless it is  contraindicated otherwise I don't have to confirm the diagnosis, this is also another role, another one for thyroid function it is easy to adjust thyroid medication so if somebody who's already diagnosed after confirmation of two measurement of TSH and T4 and he already stable so I think the clinical pharmacist can adjust the dose and totally you know manage the hypothyroidism patient by dispending same dose or adjusting the medication. I think there is many rules in the chronic disease and non-chronic disease for the clinical pharmacist especially at primary care it is is tailored and you know the risk management, the risk have been studied Well and controlled I think they might have a very clear role in more than 10 maybe conditions that should be managed totally under supervision of minimal consultation with the Gp of family physician.D2 
Yeah agree. also I think drug drug interaction we have notice sometimes specially if the patient have a complex medical condition supposing he have heart failure he is following up in the cardiac centre and he also having diabetes hypertension he's getting osteoarthritis, he's following in the orthopaedic, he is having hypothyroidism he is flowing up with endocrine and sometimes we have found that patient have or on  2 types of beta blockers or2 types of ACE inhibitors or one ACE plus one ARBs so I think this is now the any kind of services that might improve the drug drug interaction or the issues of polypharmacy is very crucial.D2
	1
	5

	Pharmacists 
	From my perspective, a pharmacist can play such an active role in the healthcare system nowadays to provide safe, effective, affordable medications to patients.Ph2
	1
3
	3

	Nurses 
	I expect the pharmacist to be able to practice health education. N3
Yes, the pharmacist's role in health education is vital. N3
	4
	8



Codes\\Experiences
	Name
	Description/Examples 
	Files
	References

	Bad
	we faced a lot of pharmacist that even they don't speak with the with the patient just writing one two or something like that next please, and ..D1
	1
	1

	Neutral 
	I have worked in health centres for 10 years, and for the first 5 years, I worked with pharmacists. Our experience or relationship with the pharmacist was superficial. If we needed medicine, they would dispense it to us. Sometimes, if there is an inquiry about a specific drug we use in the clinic, we ask them about the medication action and the side effects of it in brief, and this matter is rarely, and not often, I mean. N1
	1
	1

	Good 
	For example: Job satisfaction ?!
	8
	13

	Doctor
	It was good. It was reassuring having somebody close by with more information about the drugs because pharmacists are superior to doctors in the knowledge of drugs, their components, their side effects, their medical use. So personally, I always call the pharmacist; even when I worked in the emergency department, I always contact them by phone by the ground lines, and I always ask questions if I have any doubts about the drug or if I have a question about the availability of the drug or whether I can or cannot use it as a General practitioner. D1
I was lucky to have somebody who is more eager and expert in the pharmacy, he is having/holding bachelor’s degree so always we have a lovely discussion about the changing the plan or shifting from one to another brand or another classes equivalent and what is the equivalent dose how to shift, it is yes, yeah. D1
and we face somebody who was eager D2
	2
	3

	Pharmacists 
	My relationship as a pharmacist with patients and doctors in the health centre was closer than it is currently in the hospital; since the place is smaller, the number of patients is less, and the patient’s frequency to the centre is more. Hence, our relationship as a team is like the family relationship. Ph1
It was a fantastic (excellent) experience. Ph1
It is a nice feeling. I feel job satisfaction from doing my role as a pharmacist rather than a dispenser. When I discuss the doctor, I feel proud of my profession as a pharmacist. Ph1
My experience working in a primary care pharmacy was different. I feel it brings me closer to the patients. Communication is easier and, in general, more patient-focused than in the hospital. I feel there is a difference between the hospital and the primary care centres in how to deal with patients. Ph2
In PHCs, there are limited staff there, so you feel it is easy to reach and communicate with them. The conflict within PHCs staff is less than in the hospital, and access to staff is easier. We work as a family in the PHCs.Ph2
	3
	5

	Nurses 
	Previously, the pharmacist was in the centre; I watched them as I worked in the pharmacy with the pharmacist in the PHC. The pharmacist introduced anything new to me and informed me that this medicine is from different companies. N2
Dealing with the pharmacist was very smooth because the pharmacist works in more than one role as he works in dispensing medicines to us. He is someone we can refer to for consultation and also gives us the best ways to the administration of medicines and accurate doses. N4
They used to meet patients face to face and explain to them exactly how to handle medicines. Pharmacists in PHCs used to ask patients about the details of their medications, how to take them, and any side effects they might experience. Also, they are used to spotting any issues with drug interactions. There was beautiful communication between patients and the pharmacist in our clinic. N3
We worked as an integrated team because nurses have a superficial knowledge of medicines, so the pharmacist benefited us enormously. When I give an injection or particular medication, I used to refer to and ask the pharmacist more than the doctor because he knows more about medicines: their side effects, how to deal with narcotic medication, and so on.....N3
Dealing with the pharmacist was very smooth because the pharmacist works in more than one role as he works in dispensing medicines to us. He is someone we can refer to for consultation and also gives us the best ways to the administration of medicines and accurate doses.N4
the work depends on teamwork from several disciplines. We provide preventive plan services to clients or patients. Of course, to be multidisciplinary, it has to be teamwork. There must be teamwork to continue providing the service because the work is interconnected. For example, the way medicines are stored, and the nurse's adherence to the rules of storing and keeping medications in the way the pharmacist gives is one of the effective ways to treat the patient. The role is mutual for all health workers, and as I mentioned at the beginning, the pharmacist is irreplaceable. N4

	3
	6



Codes\\Facilitators
	Name
	Description
	Files
	References

	Pharmacist willingness to provide clinical services in PHCs
	They should be welcoming if the doctor had to call them to the clinic room to explain to the patient and explain as a team how to use a certain drug for diabetes on as a team on how to use certain drugs for diabetes D1
Indeed, reviewing medicines is one of the pharmacist's roles. Doctors have to take care of the patients' medical condition and delegate matters related to medications to the pharmacist.Ph1
As a primary care pharmacist, I would very much like to return to work in PHCs. There I feel that I am closer to the patient than the hospital, so my service to them would be better.Ph1
I like this so much. I like to search, be involved, and feel satisfied when I do that because I want to do my job in the best way that I can.Ph2
Primary healthcare centres are suitable places to provide clinical pharmacy services to patients, catch/capture new diagnostic patients, contribute to public health promotion and prevention, and help patients in controlling their disease in the early stage, in a primary care setting, is the best practice, not too late when they need to be transferred to hospitals. Treating patients from the beginning will help them take control of their condition.Ph2
Yes, of course, if this is offered to them and given the opportunity to participate in diabetes management , why not.Ph3
Certainly, if pharmacist takes over this task (manage medication-related issues), this will help them (doctors and nurses)  in this aspect. This is one of the benefits of involving the pharmacist in treating patients.
I hope that the role of pharmacists in PHCs returns. Their role is important.Ph3
I hope that there will be clinical pharmacists in the PHCs so that patients can benefit from them, especially chronic patients, because this is the interest, even if the pharmacy is closed and the medicine is not dispensed from the PHCs. Ph3
the presence of a clinical pharmacist is necessary in the PHCs, and it is not a requirement for him to have a master's degree or a PhD degree to provide clinical services in PHCs, a pharmacist with a bachelor's degree with practical experience in this field, in addition to offering a training course to prepare the pharmacists to do these tasks. In this case, we will find the giving from pharmacists that will reflect better (positive) results in serving patients.Ph3
	4
	10

	Expert pharmacists available to 
	the presence of a clinical pharmacist is necessary in the PHCs, and it is not a requirement for him to have a master's degree or a PhD degree to provide clinical services in PHCs, a pharmacist with a bachelor's degree with practical experience in this field, in addition to offering a training course to prepare the pharmacists to do these tasks. In this case, we will find the giving from pharmacists that will reflect better (positive) results in serving patients. Ph3
	1
	1

	Privilege
	Pharmacists authorise to stop dispensing Rx in certain circumstances
	2
	2

	Technology/Electronic system 
	While now in the hospital, the situation is entirely different; the system is digitalised, the prescriptions are electronic, and the ability to access the patient’s health record to see all the information I need to make sure that the medications prescribed to the patient are correct. The system is completely different in the PHCs than in the hospital.Ph1
The presence of the electronic system reduces all these processes; the Rx is only dispensed after verifying the patient’s health status by reviewing their electronic health record.Ph1
if something does not go right in terms of medication errors, such as wrong indication, wrong dose or something else, the pharmacist has the authority to stop dispensing the Rx with justification, and the alert will appear to the prescriber (doctor), who must complete the necessary action in order to proceed the dispensing process.Ph1
PHCs are now working on the electronic shift, and the electronic health record is now available in these centres, but unfortunately, the pharmacies located there have been closed with this substantial shift.Ph1
With the current electronic system, the pharmacist can stop dispensing the Rx in case there is an error in the prescription until it is corrected, so the doctor (prescriber) sometimes contacts the pharmacist to find out the reason for stopping the prescription, although the system clarifies the reasons that led to the pharmacist stopping the dispensing of the Rx. The current electronic system gave this authority to the pharmacist, whereas in the PHCs where I previously worked, there is no clear system that allows the pharmacist to stop dispensing the prescription Ph1
now the electronic system has been entered to PHCs, but there is no pharmacist at the moment! Ph1
My role is now somewhat better. Working with the electronic system, I can intervene by stopping the Rx from being dispensed and documenting justifications for this, while in the PHCs, this privilege was not available to pharmacists.Ph1
I mean, there is no time to look at the patient's health file. But in the hospital, I can easily access the patient's health record, so I look at the patient's lab results, because they're all in the system (on the computer), to make sure of his condition before dispensing treatment.Ph3
	2
	8

	Vision 2030 and transformation of healthcare system  
	for the time being after maturation of our services and looking forward to the 2030 I think we have to think differently in order just to raise the level, change the attitude and have role in this.D2
you know we are in the transformation stage. They are trying to make these changes now, but you know it is in its beginning, so the results are not clear now; we have to see the advantages and disadvantages of these changes and what to apply, and their benefits for this stage then test them.Ph2
I think this stage is promising because it breaks the traditional thinking of pharmacists who only receive Rx, prepare and dispense medications for patients; now, I will say this stage is promising for evaluating the primary health care system to expand the role of pharmacists. That is what we've been looking for and working on, but that was behind the scenes, and now it's well coming to light.Ph2
Through this transformation and Vision 2030, which is about modifications regarding health and education, we hope that pharmacy practice and the pharmacy profession will flourish in the coming period.Ph2
Dispensing service was a major obstacle to clinical service delivery. Stopping the dispensing of prescriptions from the PHCs may be beneficial for pharmacists to provide clinical services. Ph3
	3
	5

	Doctor and pharmacist working at the same building 
	it will help pharmacists, first of all, I think it is permanent to be in the same building with a phone to connect to any doctor, D1
	1
	1

	A need for a patient educator 
	we need to enforce more in the education of patients at least about the class at least to know the class, the class of the medication in order to avoid the overdose or duplication of medication even you know sometimes changing the brand. D2
if the clinical pharmacist or the pharmacist is a smart one he might ask the patient to bring all his medication because maybe in the last two years we have change a lot of brands available in the primary care from different companies maybe the same let's Valsartan we get 5 or 6 brands sometimes the patient is illiterate he might continue to use double dose, he might think this is a new medication prescribed by his physician so he might take 2 medication and sometimes I face thisD2
the education and should be a paid service even as a part of dispending medication. I am dreaming that there should be a pharmaceutical education  programme that be a part of each chronic disease is not to encourage patient compliance to the medication or to the diet or exercise but also educate him about the proper use, timing even the timing before or after, this is you know a big issue, everybody they don't know when to take even if they have been on this medication for 30 years still they are asking when to take this medication even with simple ones like Levothyroxine, they don't know so I think anything even if it's paid services it would be added value and impact on the care of diabetic and chronic disease patients.D2
I think defining the roles either by the mandating the involvement in the writing up the care plan or to involve them in the education, patient education I think it would be a facilitator also. D2
Pharmacists’ role is very, very important in educating diabetics in terms of their commitment to taking their medications, the importance of adherence to taking medications and interactions, etc., thier role in treating and educating patients with chronic diseases in general, not just diabetes, and also other conditions N2
	2
	5

	A need for medication review service for to avoid adverse effects of medications.
 
Medication Safety Related Issue 
	Regarding polypharmacy is a complex one I think if there is any effort as I stated before in  the chronic disease specially their medication related issues to the polypharmacy and literecy I think it would have a huge impact on the .. even in the decreasing the admission you know sometimes drug drug interaction or over dose of the medication related to diabetic, diabetes do not present itself alone, they are hypertensive at the same times dyslipidaemia at the same time obese and at the same time maybe we get even more than 2 medication for days for the hypertension so electrolyte disturbances is common, and over dose will increase the chance of electric disturbance so if we have any intervention with regard of the polypharmacy I think this will decrease the admission due to the electrolyte disturbances related to be polypharmacy. D2
I think you know in this regard I think of the role of the pharmacist is a crucial one D2
	2
	2

	A need for MTM
	I think the diabetic educator is having some roles that might intercept with the pharmacist especially with Insulin initiation, I don't know maybe I would suggest that pharmacist might involve in insulin initiation, sometimes even in the diabetic centre, in the busy clinic, he would say shift this one to the insulin and that is it. He would go to the to the diabetic educator and he will be prescribed the dose and titration so I do suggest that the role might be shifted to the the pharmacist at least to titrate insulin, at least to titrate insulin, or to adjust the insulin after the initiation plan by physician. D2
	1
	1

	Desire of HCP to having a pharmacists in their team 
	they should also be numbers, important members of any medical team taking care of diabetic patient. D1
I will feel reassured because pharmacists are close to the medications, they are up to date for the medications and vaccines, and anything involving drugs which is important. D1
I hope that pharmacists return to their places in health centres. The medical staff and patient need pharmacists. This is what we all wish for.’ N1
I think the doctor feels as I said, reassured, yeah she felt more, when she prescribe the medication she feeks more safe after asking the pharmacist. D1
The role of the pharmacist is very, very important in healthcare centres. Unfortunately, we missed it greatly. Even the staff in the centre need to resort (return) to the pharmacist.N2
As I mentioned to you before. Even we, as healthcare providers, the pharmacist used to help us. The doctors also referred to the pharmacist in medication-related issues such as medication side effects, which medication works better than another for a particular condition – any medication related issues frankly we used to turn to the pharmacist. N2
I hope that even if I retire, the pharmacist's role return to PHCs. I hope so, and I hope every day and I repeat this wish whenever I see patients come out and then return to the centre with their medicine bag, and they say; They didn't tell us about these drugs, they didn't tell us.N2
I hope that pharmacists will return to primary care centres because their role is effective; frankly, it is unacceptable to forbid the patient from pharmacists services in the centre. The pharmacist has a big, big and big role for patients.N3
There are specialised pharmacists for diabetes educators we can refer diabetes patients to.Ph2
the refill issue I always have sometimes 15 visits just for refill or 15 calls just for refills. I have seen even in the tertiary hospitals the nurse is responsible for refill medication. and I'm wondering if this role should be directed to the pharmacist at least to have the pharmacist to do refill … I think this is now the any kind of services that might improve the drug drug interaction or the issues of polypharmacy is very crucial.D2
	6
	10

	A need for a multidisciplinary team work to optimise patient care 
	a chronic disease patient such as a diabetic,  will receive the service of care from the doctor's side only, I mean from one side. If the doctor is busy, overwhelmed and stressed, he won't give me my right to care, but this will complete when the patient  get part of the doctor's care and part of the pharmacist's care. N2
Having a pharmacist on the diabetes care team is important and necessary to give the right messages in the right place.N2
	1
	2

	Delegate some doctors tasks to decrease their workload 
	Of course, if there is a pharmacist present, they will do it (medication review) to ease the burden on the doctors and reduce the time it takes to perform this task which takes the time of treating patients. N3
	1
	1

	Clinical pharmacy services in other healthcare settings in SA 
	I was having training in one of the cardiac centre in Riyadh where there was a clinical pharmacist. A patient was admitted as having heart failure and they just wrote heart failure and the clinical pharmacist will have the role in the management the cardiologist will have only minimal intervention when he was admitting this patient he just monitor his progress of improvement all the interventions; the pharmacological interventions were done by the clinical pharmacist. For diabetes no I have never seen a clinical pharmacist involving in diabetes management. D2
Some regions in Saudi Arabia have these programmes and provide clinical pharmacy services, but some regions are behind, and we hope that such programmes will be offered, and clinical pharmacy services will be implemented, in the near future in our region.Ph2
I didn't get the chance and I didn't really see any clinics that are specialised for diabetic patients and foot care, I think they only have that in Saudi Aramco to my knowledge. D1
	3
	3

	Initiatives 
	There is an initiative called the Virtual Clinic for medication consultation in our hospital (Qatif General Hospital); the patient contacts a pharmacist in case of seeking medical advice.Ph1
Does this service target/serve primary care centre patients?R
Participant: No, this is only for hospital patients, primary care patients whose pharmaceutical services are assumed to be provided by community pharmacies.Ph1
No, it does not exist at all. These virtual clinics are affiliated with the hospital and serve their patients, not the PHCs' patients.Ph3
One recently launched service is the drug delivery service for chronic disease patients. This is one of the services that the pharmacist can explain to the patient about medicines and how to use them. The service was launched during the COVID-19 pandemic, and patients benefited from it. Two people, one of whom is a pharmacist, go out to provide treatment to patients in their homes, explain and review their medications, and ask them how they are doing with the treatment. Are there any side effects of medications? This is one of the services that has really made it easy for patients to benefit.’ N4
‘Currently, this service is only a delivery service. In the days of the pandemic, it was a delivery service with education by a pharmacist.’ N4
	3
	5

	Initiatives to involving a pharmacists to chronic care  
	You mentioned that there is a plan to involve pharmacists in treating patients with chronic diseases? Was this initiative recently or long ago?
Participant: They have administrative plans. The treatment plans should be put by a doctor and a pharmacist. I mean, the doctor does not prescribe medicines unless he consults the pharmacist, especially if the pharmacist is knowledgeable and has great experience as a consultant or with a master's, i.e. what is prescribed only after consulting the pharmacist. This was the plan.N3
, I have heard that there is a trend to establish specialized pharmacy services in PHCs.Ph1
	2
	2


Codes\\Suggestions to add pharmacists to DM team
	Name
	Description
	Files
	References

	Enforced by regulation 
	I agree if you don't have a role put it as a basic and mandatory to involve the pharmacist in the team and you know here in Saudi Arabia we got the CIBAHI. The CIBAHI is the accredited accreditation body they have mandate to have care plan for each chronic disease patient. they mandate to have a plan by team, team should be consistent at least from 2 (a nurse and physician). you can add health educator, or you can add dentist what if there is a suggestion to add the pharmacist what if the CIBAHI say the pharmacist part of the care plan is mandatory if it is mandatory, it would be an essential safety requirement without scoring 3 out of three there will be a denial of accreditation so it would be enforced by rule. D2
I think as a suggestion to add the role of the pharmacy to the care plan to put it as a mandatory to have the pharmacist role in the care plan of the chronic disease as a mandatory so the care plan wouldn't be fully scored by the accreditation body if the pharmacist did not involve in the care plan, this is one suggestion to overcome any barriers or something like that.D2
From my point of view now, with the closure of pharmacies in PHCs, each group of centres has at least one pharmacist to refer to. Currently, the healthcare sector is divided into zones: for example, our health sector is divided to the eastern, southern, northwestern, etc. We required at least one pharmacist in each zone to be consulted by primary healthcare providers; Patients are referred to him, doctors and other health care providers refer to him.N2
	2
	3






Codes\\Impact of closing pharmacies located in PHC
	Name
	Description
	Files
	References

	Positive impact
	
	1
	2

	Availability of medications & Working hours
	There are many advantages. If the medication is not available, the patient does not have to buy it from a community pharmacy; he can get it free from any community pharmacies contracted with the Ministry of Health. In addition, a community pharmacy service is often available 24/7. So, it is convenient for patients, flexible opening timings and easy to access. Ph1
	1
	2

	Negative impact
	
	
	

	Patient education
	This change has affected patients, especially chronic disease patients, including diabetics, by not knowing their medications. Patients are not given instructions to take medicine and the importance of being regular in taking it; unfortunately, all of these things are not currently available to them. N2
I used to get more right before, but now I don't get the pharmacist role at all in PHCs. I currently receive my medications from retail community pharmacies, as I get them from a grocery store; that will be even better if you buy them.N2
Unfortunately, they (pharmacists in the retail community pharmacy) give patients their medicines without written instructions; Nothing is written on them.N2
they have also limited role in the education regarding drug drug interaction and sometimes they miss even writing up in the medication, there is no written instruction on the medication, there's no label so lot of issues regarding the pharmacy (there is no labelling of the medication), a lot of issues regarding the community pharmacy I think. D2
When the patient talks with the pharmacist, this improves his understanding of the treatment and affects his taking the treatment correctly, so the effectiveness of the treatment is more. Ph3
They practice only as dispensing pharmacists; they dispense prescriptions without knowing the patient's diagnosis or any other patient's health condition. They dispense medications without any instructions on how to use the medicines as they are not labelled, and no education is provided to the patients Ph1
His job seems to be limited to handing out to patients their medications. Ph1 
Closure of pharmacies from PHCs definitely has negative impacts on patient care because patients used to receive their medicines from the pharmacist with clear instructions about each medication while now, they go to obtain their medications from retail community pharmacies as if they were buying shampoo or soap. There is no patient education at all about their medication, and there is not even a medication label on medication packages. Ph1
Pharmacists in external pharmacies (community pharmacies) are just dispensers. Sometimes or most of the time, they give the medication to the patient without any instructions written on it, even how to use it. This is the patient's right; how to use the medication: the label is preferable to be printed in Arabic and English, especially since it is from the community pharmacy. But this does not exist…Ph3
	4
	9

	Medication Errors
	We have noted that the patient might have double doses of medicine because this medicine is sometimes dispensed to the patient from different companies without any notification from the dispenser (community pharmacist).  Suppose the patient has the remaining medication from this month and goes in the next month to dispense the Rx; the community pharmacist may dispense another brand of that medication (from another company). In this case, the patient may take a double dose of the medication due to different brands.Ph1
The biggest problem for the patient's health is doubling the doses and the reason I mentioned earlier. The other problem is dispensing the alternatives. And this could be a big problem for those on Insulins. For example, if the patient is taking insulin from a specific company and if this is not available, the alternative is given to him without informing the prescriber (doctor) or patient about it. The patient may take what he has from the previous medication plus the alternative one without knowing!Ph1
As a result of the lack of connection as well as communication between these two health settings, we sometimes see that a doctor may mistakenly write a medication for a patient in the prescription, and the community pharmacist dispenses it.’ N1
patient sending a photo of the same medication they said we have shortage of this and this, Ok this is just a duplicate why you are sending the two, he said I received from the pharmacist. You know we have a community pharmacy now, which is outside the PHC so we don’t know which brand will be dispensed to patient sometimes D2
But now, most of the patients I see are taking their treatments (medications) completely wrong because prescription dispensing is indirect. The pharmacy was inside the primary health care centre, so prescriptions are dispensed directly, face to face, but now who goes to the pharmacy, as I told you, one of the patient's relatives, father, son, brother or daughter, and brings the medicines, so the information about taking the treatment may arrive incorrect to the patient. And patients sometimes take their treatments completely wrong. Now there is no direct contact between the pharmacist and the patient. N3
	4
	5

	Working hours 
	I would like to mention that we have just received a circular and a text message from the Ministry of Health stating that the dispensing of prescriptions from Al-Dawaa pharmacies (retail community pharmacies) will take place during official working hours only, Sunday to Thursday from 8 am to 4 pm except for Friday and Saturday it will be all day! N2
Imagine a diabetic is taking insulin, and his appointment with the doctor is at 3:45 pm; By the time he finished his appointment and reaches the pharmacy, the service is closed! How can the patient wait without treatment until the next day! N3
Now I feel the situation is difficult, especially the dispensing prescriptions for patients from the retail community pharmacy has become from 8 am to 4 pm during weekdays, which means the same situation when the pharmacy located in the PHC. So why let patients, especially the elderly, have trouble dispensing their prescriptions from an external branch, in addition to the fact that it is dispensed incorrectly for him. N3
	
	

	Transportation/ additional trip to get medication 
	Now, patients are stressed by moving from one pharmacy to another, as the prescription is sometimes partially dispensed. The patient has to look for the rest of his medications in other pharmacies to complete the treatment as prescribed. The current situation is tragic for patients and us. N2
I think this is better than going out without medications, especially for elderly who need a car to go to external community pharmacies to dispense their prescriptions. Or they may wait for their children to bring their medications from there. This may lead to a delay in treatment. So, of course, it is best for these patients to dispense prescriptions from inside the PHC. This is my personal opinion.Ph3
	2
	2

	Moving pharmacists from PHCs 
	It is not accepted that pharmacists be taken out of the primary care centres. They were a great assistant to the doctors and nurses for the nursing staff N3
But closing all pharmacy services from PHCs and moving all pharmacy staff to work in hospitals was not the right approach, in my opinion.Ph1
Unfortunately, the pharmacist's role is significantly reduced from the PHCs and shifted to hospitals during this period. All pharmacists were transferred to hospitals. There are very few pharmacist assistants in the PHCs to dispense medications from pharmacies that are still there. The role of the pharmacist is now minimal in PHCs.Ph3
These patients now receive their medication from retail community pharmacies. That's why we were transferred to hospitals when the pharmacies in PHCs were closed.Ph3
withdrawing all pharmacists from PHCs is an incorrect step from my point of view. The pharmacist's role in these centres is important, especially with the spread of chronic diseases and the development of services in the PHCs. Currently, specialist doctors and consultants are working in these centres, which will help.Ph3
	3
	5

	Availability of medications 
	I was in a situation when I went to dispense treatment from them, I went to one of the pharmacies, and there was one medicine out of the 3 medicines in the prescription, so I went out and went to another pharmacy, and the same situation was that the treatment was not fully available. Then I said, enough, that is not acceptable. I am an employee in the Ministry of Health, and I can buy medicine anyway. Let us suppose that a poor patient (with limited income) suffering from hypertension and diabetes comes to you to receive the treatment, and you tell him the treatment is not available. What is his fault, and who is responsible for that? N2 
Now, the patient struggles to get his medication from retail community pharmacies. Sometimes the medication is unavailable, and the patient is asked to come in later. Ph3 
	2
	2

	Lack of communication between HCPs 
	Is there any communication between you and those pharmacists working in the retail community pharmacy; have they ever called you or the attended doctor for any reason?
Participant: No, never, never. N2
Never, there isn't currently any communication between primary healthcare centre doctors and community pharmacists. N3
Prescriptions from PHCs are dispensed through retail community pharmacies separate from these centres. Community pharmacists work in isolation without any contact with the medical team in PHCs. . In addition, there is no connection or relationship between them and patients. They are unaware of the patient's condition. Ph1
The current situation is different. No pharmacist currently works in PHCs, so the doctor cannot discuss the treatment plan with him. There is no room for discussion. The pharmacist works in a private pharmacy, so the discussion cannot be performed. Assuming the pharmacist sees something about the treatment, he discusses the patient to return to the doctor, which can be done now. Sometimes the doctor is not convinced of the patient's words, unlike if a professional person was discussing it. Patients cannot deliver the pharmacist's point of view regarding their medications the same way the competent pharmacist can present it. Therefore, there is currently a missing link/part in team working. The pharmacist is now missing out of the health centre's care team. The problem now is the communication between the doctor and the retail community pharmacist. N4
	4
	4

	Lack of Medication information centre 
	Now we don't have any information on these matters (medication related information). Now it depends on your personal effort to search for information.N2
Now the doctor relies on the Wasfaty program (electronic system) in the first place. Doctors prescribe the medicines available in this program and consult if they need a consultation; of course, the consultation was easy for them by just calling the pharmacy through the internal transfer, now let them find someone to consult! N2
The first obstacle at present is the lack of a pharmacist in PHCs. If a doctor needs a medication consultation, now it is not easy to find someone to consult; he does not know who to turn to. N2
	1
	3

	Negative views of HCP toward closing pharmacies and moving pharmacist away from PHC
	“pharmacy is separated from any healthcare centres. The pharmacy is not at the same building which make it more difficult for the patient to get the medicine; and which also make transportation a barrier. The fourth point or I think the fifth point, it also makes it harder for healthcare practitioners to get in touch with pharmacists since they are in a different building and they don’t know which pharmacy the patient will go to and which pharmacists.” D1
“The current policy or way, they are trying to improve the health care system by removing the pharmacists from PHCs. Unfortunately, I don’t think they are in the right direction. I think it is a regression, not a progression, because it is harder to keep in touch with pharmacists involved, and it is harder for the patients to get to the pharmacy to get their medications. It removes the pharmacists from the healthcare institute.”D1
It was also planned that pharmacists would give lectures and seminars about the basics of medication information and how to communicate this information to patients, including medications' side effects and things related to the therapy. Unfortunately, this matter has become nothing because the doctors are busy; therefore, there are no lectures now, the pharmacists would do this, but currently, no pharmacists are working with us. N3
the patient's path in the PHC used to go to the chronic disease nurse, then to the doctor, and then to the pharmacist to receive his/her medications, and this path was correct. But now, there are significant obstacles; for example, elderly patients cannot go to the pharmacy, and most patients with chronic diseases are elderly, so they cannot go to the pharmacy to receive their medicine themselves. The one who takes medication for him from the pharmacy may not understand the medication and cannot deliver the correct treatment information N3
Most of our patients (chronic disease patients) have reduced their visits to the health centre because they find it difficult to come to the centre and then go to external pharmacies (community retail pharmacies) to receive medicines. That's why patients ask their doctor to prescribe them for 6 months or more as the refill prescription is now open (allowed) for a year. Therefore, there is no follow-up for those patients, and most of our patients are elderly, so how can treatment be given to them, for example, for 9 months (or longer) without following up and monitoring their health condition. Even if the patient is uncontrolled, the doctor can prescribe him 9 months and tell him 9 months later, come to me while he is not in control! N3
dispensing the treatment to patients for a long time, and the dose probably didn't work for them, is totally wrong. Dispensing the treatment for 9 months or a year is entirely wrong. But suppose the pharmacy is in the same health centre as before. In that case, the patient will not find it difficult to visit the health centre even daily as we used to offer him treatment (dispensing the prescriptions) and the dose is adjusted for patients during monitoring. Now, there is no monitoring of chronic disease patients; this is unfair (unacceptable at all) for them, staying for 9 months without being seen. N3
The situation became worse, if there were a pharmacist in the centre, there would be better coordination, but now there is no coordination at all. This is one of the cons of closing the pharmacy in the healthcare centre. N3
I would say there should not be a complete closure of all pharmacy services from PHCs because patients need a pharmacist in the centre to review patients' medications or at least there is oversight of pharmacy practice in community pharmacies Ph1
‘Now the situation is worse. Previously it was better when the pharmacist was in the primary health care centre. He was better in terms of communication with the patient. Pharmacists sometimes take patients' medication histories and directly discuss matters relating to their medication, but now there is no such thing, unfortunately.’ N1
For me, it's best for patients to get their medicines from PHCs, where the pharmacist completes the doctor's role. Also, this relieves patients when they leave the centre with complete treatment. Ph3
	5
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Codes\\Pharmacist's role
Main services provided by pharmacists in patient managment in primary healthcare centre
	Name
	Description
	Files
	References

	Traditional role (Prepare& dispense Rx)
	In the pharmacy, as you know, there is a file for every patient with a chronic condition to document all the medications for that patient, and we keep this record in the pharmacy. We check/review these medications every time they visit the centre to dispense their refill prescriptions. We check what they need and prepare their medication by calculating the exact numbers they need, so what I'm saying here is that we take care of all chronic conditions, not specifically diabetes. Ph2
The pharmacist's role is often to dispense the medication and make sure that medication is compatible with the diagnosis […] He/she checks the drug name, dosage, etc. They usually write these things out, how often before and after eating and a little to educate the patient about medicines. These are what actually a pharmacist does […] basically dispensing medication orders!’ N1
	2
2
	2
6

	Beyond dispensing medication (working on the principle of patient outcomes and safety)
	His role is not limited to the delivery of medicine. He can provide health awareness, medication education and even treatment to patients. For example, some of the services we provide to the patient in the dressing, such as giving injections, some pharmacists are diligent and perform this role. (They practice this). N2
he used to meet patients face to face and explain to them exactly how to handle medicines. Pharmacists in PHCs used to ask patients about the details of their medications, how to take them, and any side effects they might experience. Also, they are used to spotting any issues with drug interactions. There was beautiful communication between patients and the pharmacist in our clinic. N3
How can pharmacists involve in the patient's management plan?  This plan must be done with a pharmacist in line with the guidelines in the healthcare system, and according to the guideline, the pharmacist can be involved in providing clinical services, which plays an important role in treating patients. For example, pharmacists have to check lab results, such as checking kidney function tests. I did that before; I used to calculate an estimated glomerular filtration rate and check HbA1c level when I was in the PHC. However, I have been moved from the PHC, but I believe that pharmacists can play an important and active role in patient care in PHC, updating medical staff with the new evolutions in medication treatments, such as diabetes management, and providing patient education. Ph2
my role as a pharmacist was to make sure that the medication was prescribed and dispensed to the patient correctly and safely. If something was doubtful in the prescription, I had to take preliminary information from the patient without explaining to the patient the reason for taking this, and it had to be related to the medication's dispensing. At the same time, I contacted the doctor because most of the doctors were juniors (recent graduates), had little work experience, so of course, there was a discussion about the basis of prescribing this medication or if the dosage was incorrect, and it often is incorrect. From the discussion between me and them, some doctors were convinced and corrected the prescription because I gave them the references that I rely on.Ph3
Our role as pharmacists is to suggest alternative medications available in our pharmacy if the prescribed medication is not available.Ph3
Our responsibilities as pharmacists are to deliver the medication at the right dose and at the right time to the right patient. Ph3
Ordering medications, checking and dispensing prescriptions, providing instructions to patients regarding their treatments, and educating patients; nutritionally, for example, by advising them to reduce carbohydrates and sugar, and also educating them about drug-drug interactions as well as drug-food interactions. These are among my duties as a pharmacist in the PHC. Ph3
Pharmacists in the PHC are so accustomed to knowing patients by their names, condition, and medications that they treat them according to their psychological state. This will not happen outside the centre (at the external pharmacy) for sure.Ph3
We are mostly involved in designing, implementing and monitoring treatment plans to obtain the best treatment outcomes for patients.Ph3
as you know, pharmacies in the PHCs are closed and we are moved to work in the hospital. Our role in the hospital is now more scrutinized to ensure the safe prescribing and safe dispensing of medications to patients. This is the most important thing we are working on; Correcting prescriptions, such as correcting the dosage, and giving necessary directions to the patients about their medications to deliver these medications safely and effectively.Ph3
For safety, of course, we must look for what is right and best in treatment.Ph3 
We sometimes discover that a patient has the same prescribed medication from different healthcare settings with different brands, which leads to extra doses.Ph3
The nature of our work deals with medications, thus the pharmacy profession is very sensitive. Our mission is to provide the right prescriptions and the right dispensing to the right patient.Ph3
The first benefit will occrue to patients. They will take appropriate medication and education; this is first benefit. The second benefit may be on the financial level of the medications, as they may not be dispensed in such large quantities. The patient who is being followed up in the PHC is not required to be given medications from the beginning because he is being closely monitored and followed up properly, so I think we will save medications. (If medicines are given to the patient from the PHC, the use of medications will be monitored) Ph3
	4
	14

	Discuss a medication management plan with doctor and nurses 
	yes of course, I usually I might consult the pharmacists with regard of sometimes about available options and available brands  and sometimes might consult about the dosing of some medication, might have discussion of you know converting somebody from one plan to another like if he was on regular insulin how to shift or using mix insulin how intensify sometimes we have a discussion with the pharmacist just do clear it from both sides because sometimes he might find that the patient have been shifted and he want to clarify whether this is written by mistake or written intentionly so he might call back me to just confirm that the order or to question about the dose so usually it is kind of a team work rather than just an order by the physician.D2
Sometimes yes as I stated before regarding questioning of the maximum dose sometimes regarding the changing because they have you know medication card which is the blue book. The medication card is the you know registration of all pharmacological intervention by the physician over times, so if there is a change in the plan, sometimes the pharmacist might call back the ordering physician to clarifying the situation why you are changing from this to that. yes I have sometimes as I stated before a discussion about the changing the plan or advising in choosing more optimal option or available options rather than just having the you know the plan that done only by the physician.D2
We used to discuss new cases, and there was a discussion between us (the attending physician, pharmacist and nurse). Shall we start treatment (pharmacological treatment) to the patient, or do we wait a bit? The pharmacist has a vital role with us.N3
No, the pharmacist has no role at the beginning of the treatment plan.Ph1
No, it is not like this, not exactly as you said; the doctor in the PHC used to call the pharmacist to consult in some cases, not in every case.  As a pharmacist, when I see a prescription for a newly diagnosed diabetic and starts the treatment with sulfonylureas. In such a case, I wonder and call the doctor to clarify this matter. Ph2
Honestly, I don't remember being asked to do this (participate in a treatment plan for a diabetic patient) in PHC, but on a supervisory level, we generally discuss these with doctors and medical supplies, but in PHC, I don't remember.Ph3
Yeah, I didn't hear him, but when I was an internal student, I did hear my doctor, my supervisor which I trained under, I did hear him and he is always asking pharmacists, and thinking many times over before prescribing this particular medication. D1
	6
	7

	Discuss medication related problem/issue
	sometimes make suggestions to the doctor, especially when a patient complains of side effects of a particular medicine; we identify these issues when the patient refuses to receive his medication because it causes dizziness, nausea, or shaking. In this case, we contact the doctor to report this issue and suggest alternatives. Some doctors respond and accept the suggestion, and some don't. Ph1
For DM patients, in PHC, we have a chance to interact with patients more, and that's what I used to do with them when I was working in the centre.  The patient's drug profile helps me with this, as I can find medication-related issues, such as why the medication was not prescribed or patient was not taking his/her medication, was it because it was refused or stopped? We document these issues in this file; then, I can discuss these (medication-related issues) with the patient and doctors as well.Ph2
I remember some cases, for example, when a patient told me that she got tired of her pills because she felt tired, chilled, and weak when she took them. I asked her how she takes her medication? She told me that she takes glibenclamide three times a day with metformin. While it was prescribed to her twice a day. I told the doctor about this problem, explained how she should take her medication, and then she felt better. Ph2
Yes of course,  sometimes we get some maybe you know that diabetes and hypertension or chronic  diseases in general, patient my hide something from one member if we have a clear discussion and a clear pathway of sharing information we might know the actual situation.D2
chronic patients often have polypharmacy (more than five medications); In these cases, there may be medications from the same group. Here lies the role of the professional pharmacist in discussing the specialist doctor and expressing an opinion on such cases to avoid the side effects that may occur as a result of taking these two medications. Sometimes some doctors unintentionally don't care about this matter, or let's say they don't pay attention to these issues. Therefore, pharmacists help doctors address these issues to provide optimal patient care.Ph3 
We sometimes discover that a patient has the same prescribed medication from different healthcare settings with different brands, which leads to extra doses. Ph3
	4
	6

	Medication Review
	So, if I want to see a patient's file, I write a note on the prescription or on a side sheet to review the file at the end of the workday; If any issues arise from the file review, I must contact the patient in this regard. Ph1
Indeed, reviewing medicines is one of the pharmacist's roles. Doctors have to take care of the patients' medical condition and delegate matters related to medications to the pharmacist. Ph1
Well, I think both (doctor and pharmacist) should do it. I think the doctor who is responsible for prescribing the medicine and if there is any mistake who will be the one who has to answer to any committee; so he should “you have to do your own work.”  He should review the medication of each single patient, he is responsible for that, and if we are talking about a committee, we need to report things to, let’s say, the ministry of health. There is no problem if the doctor, as ahead of the team, gives a part for the pharmacists, let's say, give them the part to review the medicines after him.  D1
	2
	3

	Patient Education
	The pharmacist has a significant role because sometimes the patient is uncontrol, and a new medication, such as insulin, has to be prescribed/started. So the pharmacist has an active role with the doctor in treating patients. He is the link between the doctor and the patient. The pharmacist educates the patient about why the doctor should start insulin. We are working as a team N3
overcrowding. Some centres are very crowded, but some excellent pharmacists can communicate with the patient even for 5 minutes while dispensing Rx. but some excellent pharmacists can even communicate with patients for 5 minutes while dispensing Rx.The pharmacist dispenses medications, gives instructions to patients, and checks that they understand how to take their medication. N3
pharmacists at the PHCs, we focused on this point by notifying the patient of a change of company. In addition, we used to ask patients to bring all the medications they take with them at the time of dispensing to review their medications and alert them about similar medications they may have. While now they do not receive, such as a service at the community pharmacy.Ph1
providing instructions to patients regarding their treatments, and educating patients; nutritionally, for example, by advising them to reduce carbohydrates and sugar, and also educating them about drug-drug interactions as well as drug-food interactions.Ph3
	3
	4

	Patient and HCP education
	actually, we lack the rule of somebody to advise the sometimes even the simple things like the titration of the metformin. patient might be a newly diagnostic diabetic while the Gp write metformin  dose of 1 gram bid which is should goes with the titration I think the guidance or having somebody who is senior in this area will add a lot in regard of the you know initiation in regard of the education not only to the patient but also to the healthcare workers, sometimes the healthcare workers like the lack the guidance from somebody who's expert in the field.D2
As I stated before and especially with the diabetes, we know medication might cause GI side effects especially with metformin, most for the time we patients have GI side effects. So, Pharmacist sometimes he might advise the patient to take this in the middle of the meal, or take it on full stomach don’t  take it on empty stomach. I think I hear lot of instruction given by a pharmacist which is a valid one which is I learned from it myself that the pharmacist have educated the patient about the possible side effect given a clear instruction and clear education about how to ameliorate and how to build the tolerance of the side effect we know that the most of these side effects will disappear within two weeks most of the time I think the rule of the pharmacist instead of you know skipping the medication or discontinue of the medication which is a bigger problem sometimes the in the let's say corner stone medication corner stone medication due to the strong side effect which might be overcome when the when you have good pharmacist who might involve more with the patient in the education in order to have a good compliance D2
	1
	2

	HCP education 
	as pharmacists were going to make lectures and seminars for nurse staff to introduce the nursing to how to deliver the medications information to the patients, including side effects of medications and things related to medical treatment. Still, this matter has become scattered because the doctors are busy, and there are no lectures, but pharmacists would do this thing, but now no pharmacists are working with us. N3
We always note that pharmacists are sometimes more accurate than doctors on dosages when consulting them, even in the medications storage requirements such as temperature and other specific conditions for storage of medications to maintain their efficacy. Another issue that no one was paying attention to is the medicine's expiration date after opening (the stability of medications after opening). We are in the health centre. For example, when we use ointments, syrup, normal saline, etc., the pharmacy sets policies and procedures to keep medicines effective after opening and how long we can use them. All these guidelines set by pharmacists are important and help in the patient's treatment and treatment efficacy. N4
when a pharmacist gives a lecture in the continuing education program for healthcare providers Ph2
	3
	3

	Verification Rx before dispensing
	we usually review the prescription and make sure exactly what medications the patient is using. If any change is made in the patient's prescription (Rx)/patients' medications, for example, in the dose or frequency of the medication or a change of medication to another medication, I contact the doctor to inquire about the reason for any change. I also ask the patient about this change and whether it is based on laboratory results. I only dispense the Rx after making sure with the doctor and patient about any change in the patient's Rx. Ph1
I notify the prescriber via phone call of any prescribing errors before dispensing. Then I have to dispense the Rx to the patient waiting at the window.Ph1 
my role as a pharmacist was to make sure that the medication was prescribed and dispensed to the patient correctly and safely. If something was doubtful in the prescription, I had to take preliminary information from the patient without explaining to the patient the reason for taking this, and it had to be related to the medication's dispensing. At the same time, I contacted the doctor because most of the doctors were juniors (recent graduates), had little work experience, so of course, there was a discussion about the basis of prescribing this medication or if the dosage was incorrect, and it often is incorrect. From the discussion between me and them, some doctors were convinced and corrected the prescription because I gave them the references that I rely on. Ph3
	2
	3

	Reporting Medication Errors 
	They do call us if we write a prescription that doesn't go with the diagnosis written; most of them do call. Some of them don't call, they don't call you personally, but they report it to their higher authorities. D1
I notify the prescriber via phone call of any prescribing errors before dispensing. Then I have to dispense the Rx to the patient waiting at the window. Another reason that forces me to dispense is the queue of patients waiting for seeing the doctor and receiving their medications from the pharmacy. Doctors usually tell me when I call them to report prescribing errors; they will come to the pharmacy to correct the error when they have a chance. With busy working days, they forget to come to the pharmacy; therefore, I have to report these errors, and actions were taken. Sometimes I collect all the prescriptions with medication errors and go to the doctors' clinics at the end of the workday to have them corrected.Ph1
We also detect medication errors. For example, if there is a mistake was made by doctors from not giving the usual dose or miss writing any medication for the patient, the pharmacist contacts the prescribers to notify them. Ph2
At that time, we had a pharmacist responsible for documenting reports of medication errors to submit them to the responsible authorities in the management of the first health cluster in the eastern region. N2
	4
	4

	Medication consultation/Medication information service 
	Patients show their medicine to the doctor and pharmacist and say: These are my prescribed medicines from here and there. Is it safe to take them with my medication? Is there a conflict between them and these things? N2
I always see doctors talking to and consulting the pharmacist when they prescribe medications or add a new treatment.N2
His role was as a pharmacological advisor. Doctors sometimes resorted to pharmacists for medication consultation. The doctor asked the pharmacist whether to start this medication or prefer another one; what is the best option to treat a patient? N3
Doctors would turn to the pharmacist as a pharmacological advisor to ensure/confirm the patient's treatment. N3
	2
	4

	Participating in a patient treatment plan/MTM
	the pharmacist participates and is highly involved in patients' treatment plans. I always see doctors talking to and consulting the pharmacist when they prescribe medications or add a new treatment. They discuss all issues related to the patient's condition, including laboratory results. I have noticed that the pharmacist makes suggestions and asks if the patient is taking other medications, so I used to see this practice by the pharmacist. N2
Yes, in primary care, we have the opportunity to participate in the medication therapy management for all chronic patients; as I said earlier, it's not specified for DM. We make sure that the drug is given safely to patients. For example, if there is any change in a patient's medication, we can detect this by reviewing the patient's drug profile that I mentioned before. We review the patient's medication by documenting and updating any changes in the medications in this file. So through this, you can see if there is any change in prescribing the medication itself, the dose, frequency, etc. Ph2
	2
	2


Codes\\Retail Community Pharmacy (Attitudes /perceptions /experience of participants toward retail pharmacy)
	Name
	Description
	Files
	References

	Positive
	‘The patient considers the pharmacist as a doctor, and we see this more often in retail community pharmacies. Patients go to community pharmacists to explain their condition and seek treatment. The role of the pharmacist is big and not simple.’N1
For me, the community is more aware of the pharmacist's role than the health staff. They do. When people get sick, many of them go to the pharmacy? What does it mean? This indicates that people have utilised the pharmacist's role and understood their (pharmacists) roles in patient care. they trust the pharmacist. There are people who do not go to the doctor for treatment; They go to the pharmacist. Previously, it was normal (a common practice) to get antibiotics from community retail pharmacies. People go to the pharmacy and are treated by pharmacists and received their treatment; this is from real experiences from my family, those around us and PHC consumers who come to us and say I went to a pharmacist who gave me this remedy, and I benefited from it after I came to you and it did not benefit of you. N2
	2
	2

	Negative 
	
	
	

	Negative viewed toward retail community pharmacies 
Poor Practice
Lack of patient education 

	This change has affected patients, especially chronic disease patients, including diabetics, by not knowing their medications. Patients are not given instructions to take medicine and the importance of being regular in taking it; unfortunately, all of these things are not currently available to them. N2
I used to get more right before, but now I don't get the pharmacist role at all in PHCs. I currently receive my medications from retail community pharmacies, as I get them from a grocery store; that will be even better if you buy them.N2
Unfortunately, they (pharmacists in the retail community pharmacy) give patients their medicines without written instructions; Nothing is written on them.N2
they have also limited role in the education regarding drug drug interaction and sometimes they miss even writing up in the medication, there is no written instruction on the medication, there's no label so lot of issues regarding the pharmacy (there is no labelling of the medication), a lot of issues regarding the community pharmacy I think. D2
Do pharmacists working in retail community pharmacy provide medication education to patients?
No, no no, with all due respect to them, no.Ph3
They practice only as dispensing pharmacists; they dispense prescriptions without knowing the patient's diagnosis or any other patient's health condition. They dispense medications without any instructions on how to use the medicines as they are not labelled, and no education is provided to the patients Ph1
His job seems to be limited to handing out to patients their medications. Ph1 
Closure of pharmacies from PHCs definitely has negative impacts on patient care because patients used to receive their medicines from the pharmacist with clear instructions about each medication while now, they go to obtain their medications from retail community pharmacies as if they were buying shampoo or soap. There is no patient education at all about their medication, and there is not even a medication label on medication packages. Ph1
Pharmacists in external pharmacies (community pharmacies) are just dispensers. Sometimes or most of the time, they give the medication to the patient without any instructions written on it, even how to use it. This is the patient's right; how to use the medication: the label is preferable to be printed in Arabic and English, especially since it is from the community pharmacy. But this does not exist…
	5
	9

	Bad experience with a retail community pharmacy 
	We always face patient complaints daily by returning to the health centre after taking medication from external pharmacies; outside the centre (retail community pharmacy). They do not alert patients. For example, when changing companies, these things happen constantly; companies change almost monthly. Previously, the pharmacist was in the centre…the pharmacist alerted patients by explaining that these pills are the same treatment as you from the previous month, but the company is different. Currently, these matters are not provided to patients, and through my personal experience, I am a patient with chronic diseases; when I go to the retail community pharmacy to receive my medications, the pharmacist gives me the treatment, as if I were buying grocery items, exactly doesn't act like a pharmacist; not once did he give me instructions regarding my treatment, let alone the elderly who go to them to receive their medicines.N2
I went to retail pharmacy to dispense my mother's medicines. I get the medicine without any written instructions on it and mention it to them: Why don't you write on the medication! Even though I am a pharmacist and I know what medicines are and how they are used, I have the e-prescription, and it shows how to take them. But I demand patients' rights and pay attention to that indirectly by saying why you don't write the instructions on the medications. The pharmacist told me that the machine that prints the labels is broken. Of course, this response is absurd. Ph3
	2
	2

	Issue related to patient safety 
	patient sending a photo of the same medication they said we have shortage of this and this, Ok this is just a duplicate why you are sending the two, he said I received from the pharmacist. You know we have a community pharmacy now, which is outside the PHC so we don’t know which brand will be dispensed to patient sometimes D2
But now, most of the patients I see are taking their treatments (medications) completely wrong because prescription dispensing is indirect. The pharmacy was inside the primary health care centre, so prescriptions are dispensed directly, face to face, but now who goes to the pharmacy, as I told you, one of the patient's relatives, father, son, brother or daughter, and brings the medicines, so the information about taking the treatment may arrive incorrect to the patient. And patients sometimes take their treatments completely wrong. Now there is no direct contact between the pharmacist and the patient. N3
We have noted that the patient might have double doses of medicine because this medicine is sometimes dispensed to the patient from different companies without any notification from the dispenser (community pharmacist).  Suppose the patient has the remaining medication from this month and goes in the next month to dispense the Rx; the community pharmacist may dispense another brand of that medication (from another company). In this case, the patient may take a double dose of the medication due to different brands.Ph1
The biggest problem for the patient's health is doubling the doses and the reason I mentioned earlier. The other problem is dispensing the alternatives. And this could be a big problem for those on Insulins. For example, if the patient is taking insulin from a specific company and if this is not available, the alternative is given to him without informing the prescriber (doctor) or patient about it. The patient may take what he has from the previous medication plus the alternative one without knowing!Ph1
As a result of the lack of connection as well as communication between these two health settings, we sometimes see that a doctor may mistakenly write a medication for a patient in the prescription, and the community pharmacist dispenses it.’ N1
	4
	5

	Lack of communication between HCP
	Currently there is no clear pathway although there is a contact number is appearing in the profile of physician prescribing, but they are not calling I haven't received any calls from the community pharmacy D2
In addition, there is no contact with the prescriber (doctor) Ph1
the alternative is given to him without informing the prescriber (doctor) or patient about itPh1
As a result of the lack of connection as well as communication between these two health settings, we sometimes see that a doctor may mistakenly write a medication for a patient in the prescription, and the community pharmacist dispenses it.’ N1
‘Now there is no communication or feedback from community pharmacists. Some patients come back to us and ask: why have you changed my medication? When referring to the doctor’s prescription, the doctor wrote the same name as the requested medication, but we do not know the reasons for the change. There is no communication and no feedback to the doctor from community pharmacists.’N1
	3
	5

	Recommendation to improve the practice
	I hope qualified pharmacists will be assigned to community pharmacies to take care of patients, especially patients with chronic diseases.Ph1
at least there is oversight of pharmacy practice in community pharmacies Ph1
	1
	2



Codes\\Pharmaceutical Care
	Name
	Description
	Files
	References

	Lack of documentation of pharmacists’ intervention/ contribution 
	However, nothing is written about the involvement of pharmacists in the treatment plan for each newly diagnosed patient.Ph2
Every patient with a chronic condition has a medication file. We used to do it manually. There was one file called the patients' medication file. It included the names of patients with chronic diseases and their medications in doses and quantities they need each month. This was a paper file then converted into an electronic file from the supplier, in which only the medications taken by the chronic patient are mentioned in doses and quantities. But the other services I provide as a pharmacist to the patient are all verbally.Ph3
There is no documentation of this (medication review), and this may be discovered by chance when the patient mentions that he visited a hospital/clinic X and received treatment from them, and so on.
	
	

	Communicating with patients 
	When the patient talks with the pharmacist, this improves his understanding of the treatment and affects his taking the treatment correctly, so the effectiveness of the treatment is more.
	
	


Codes\\PHC services to diabetes care 
	Name
	Description
	Files
	References

	
	Patients with chronic diseases such as diabetes are usually diagnosed by resident doctors working in a PHC. Then, the patient is referred to a specialist or consultant working in the hospital. Follow-up is done in the PHC. If the doctor in the PHC is a specialist or a consultant, the treatment and monitoring plan are provided by the PHC. Ph3
In the PHC, we sometimes do close monitoring by dispensing the treatment for a week, for example, and ask the patient to re-visit the centre to see if the medications have worked or any other issues. Ph3
The monitoring of patients' treatment plans in PHCs is provided by the attending physician.Ph3
	1
	 3
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THE UNIVERSITY OF SHEFFIELD: COVID-19 IMPACT FORM
This form is not compulsory but is intended to be a helpful note to examiners. You may submit this form alongside (not in) your thesis. The purpose of the form is to detail how your thesis has been impacted by the Covid-19 disruption.
	STUDENT’S DETAILS

	Name: Narjis Al Shurafa

	Registration Number: 180280205

	Department: School of Health and Related Research

	Faculty: Faculty of Medicine and Dentistry and Health

	Please provide a brief summary of the work you were planning to complete before covid-19 restrictions were implemented (max 300 words)

	Due to the Covid-19 pandemic, it was slightly challenging to collect data, as the study targeted primary healthcare providers (doctors, pharmacists, and nurses) in Saudi Arabia. Since the data collection period for the first phase (online survey) was at the peak of the pandemic (March to June 2021), participants' engagement was minimal. Therefore, we needed to slightly adjust the methods to approach the target population. An amendment form was submitted to the university and the Ministry of Health of Saudi Arabia, and obtaining their approvals took some time. 
The data collection for the second phase was proposed to be face-to-face interviews with the participants at their workplace. However, due to the COVID-19 restrictions, in-person interviews were conducted remotely via Google meet in accordance with the University of Sheffield policy.
Video calls via Google meet were considered to be an alternative method to conduct one-to-one. However, it was noted that some participants preferred to attend the remote interviews with their camera off especially female participants explained by Saudi society being conservative. This made it difficult to establish a rapport and appreciate the non-verbal communication perspective of the interview.  
I do believe that remote interviews negatively impacted the number of participants at this stage. 

	Please provide a summary of plans for specific studies you were intending to conduct in the future (see note 1) (max 300 words)

	My ambition is to publish my study to have an opportunity to contribute to our healthcare system. One of my goals was to publish parts of my thesis before the submission deadline and before the VIVA, but due to the COVID-19 pandemic, it was challenging to reach my goal. I was working on the first paper for publication but could not submit it to the journal due to unfortunate circumstances. The supervisors then advised me to focus on writing the thesis to improve the quality of my study.
I believe publication is a gateway that would aid my future career progression competent and innovative scholarship practitioner, researcher, educator, administrator and leader in healthcare services to improve health systems at the national and international levels.


	Where relevant, please provide details of changes to your personal circumstances (see note 2) (max 150 words)

	COVID-19 pandemic has also influenced my personal life and made the responsibility of looking after my children greater because of the closure of schools. This might have impacted on my performance and working in an efficient manner. 
During March of 2022, I had to return to Saudi Arabia to look after my mother and act as her carer following invasive surgery. 
I also struggled with online learning as I do believe that I tend to learn more in face-to-face sessions. Due to the lockdown, there was no opportunity to engage in activities to improve my communication skills; given that English is not my first language. However, I was determined to work on that aspect. Therefore, once the training courses resumed on the campus, I signed for multiple courses to enhance my speaking skills and prepare myself for the VIVA. 


	If your thesis includes Covid-related research, please include a brief statement of how it relates to your overall research aims (see note 3) (max 150 words)

	
NA


	Please provide details of any previous funded extension, tuition-free extension or non-medical Covid-related leave of absence approved since March 2020

	The initial plan was to submit my thesis on the 28th of August 2022 when I applied for the Postgraduate Research Student Publication Scholarship scheme. However, the application did not go through due to delays caused by COVID-19. Therefore, I lost that opportunity and paid the extended tuition fee. 


Note 1. This information could form a basis for discussion at the viva examination and give Examiners additional means to assess the volume and standard of the work completed. Detailed information could be included in a future work section in the thesis itself.
Note 2. For example, ill health or additional caring responsibilities. additional difficulty related to an underlying disability, returned to clinical service, or has worked in a voluntary capacity for Covid-related research. These data could contextualise the judgement made by Examiners as to the most appropriate outcome.
Note 3. If in doubt, consult with your supervisor and Departmental PGR Lead.

Pharmaceutical Care Services Provided to Patients with Diabetes 

Never	
Preparing and Dispensing of Prescriptions	Verification of Prescriptions	Patient Counselling and Education 	Hypoglycemia Management 	Medication Review	Blood Glucose Monitoring 	Medication Therapy Management 	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Healthy lifestyle Education 	Dependent Prescribing of Diabetes Medications 	Independent Prescribing of Diabetes Medications 	3	3	3	7	10	13	3	10	10	10	23	50	Rarely	
Preparing and Dispensing of Prescriptions	Verification of Prescriptions	Patient Counselling and Education 	Hypoglycemia Management 	Medication Review	Blood Glucose Monitoring 	Medication Therapy Management 	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Healthy lifestyle Education 	Dependent Prescribing of Diabetes Medications 	Independent Prescribing of Diabetes Medications 	10	7	7	20	7	23	23	13	13	13	13	17	Sometimes	
Preparing and Dispensing of Prescriptions	Verification of Prescriptions	Patient Counselling and Education 	Hypoglycemia Management 	Medication Review	Blood Glucose Monitoring 	Medication Therapy Management 	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Healthy lifestyle Education 	Dependent Prescribing of Diabetes Medications 	Independent Prescribing of Diabetes Medications 	17	23	20	23	37	20	30	30	47	40	27	10	Often	
Preparing and Dispensing of Prescriptions	Verification of Prescriptions	Patient Counselling and Education 	Hypoglycemia Management 	Medication Review	Blood Glucose Monitoring 	Medication Therapy Management 	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Healthy lifestyle Education 	Dependent Prescribing of Diabetes Medications 	Independent Prescribing of Diabetes Medications 	23	23	27	33	17	20	20	20	10	20	17	7	Always	
Preparing and Dispensing of Prescriptions	Verification of Prescriptions	Patient Counselling and Education 	Hypoglycemia Management 	Medication Review	Blood Glucose Monitoring 	Medication Therapy Management 	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Healthy lifestyle Education 	Dependent Prescribing of Diabetes Medications 	Independent Prescribing of Diabetes Medications 	47	43	43	17	30	23	23	27	20	17	20	17	



Views of Healthcare Professionals on Potential Pharmacist Involvement in Diabetes Care 

Disagree	
Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Medication Therapy Management	Medication Review	Co-Morbid Disease Education	Co-Morbid Disease Medication Management  	Blood Glucose Monitoring 	Hypoglycemia Management 	Verification of Prescriptions 	Preparing and Dispensing of Prescriptions 	Patient Counselling and Education 	Healthy lifestyle Education 	Dependent Prescribing of Diabetes Medications 	Independent Prescribing of Diabetes Medications  	18.899999999999999	14.100000000000001	12.32	5.6999999999999993	20.700000000000003	12.3	15.1	9.5	21.700000000000003	14.2	16	7.6	8.5	6.6	9.5	8.5	6.6	3.8	17	8.5	21.7	17	42.4	41.599999999999994	Neither agree nor disagree 	
Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Medication Therapy Management	Medication Review	Co-Morbid Disease Education	Co-Morbid Disease Medication Management  	Blood Glucose Monitoring 	Hypoglycemia Management 	Verification of Prescriptions 	Preparing and Dispensing of Prescriptions 	Patient Counselling and Education 	Healthy lifestyle Education 	Dependent Prescribing of Diabetes Medications 	Independent Prescribing of Diabetes Medications  	14.2	6.6	10.4	6.6	8.5	8.5	15.1	9.4	13.2	10.4	14.2	13.2	5.7	2.8	9.4	3.8	8.5	3.8	20.8	21.7	17	14.2	18.899999999999999	17	Agree	
Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Current	Future	Medication Therapy Management	Medication Review	Co-Morbid Disease Education	Co-Morbid Disease Medication Management  	Blood Glucose Monitoring 	Hypoglycemia Management 	Verification of Prescriptions 	Preparing and Dispensing of Prescriptions 	Patient Counselling and Education 	Healthy lifestyle Education 	Dependent Prescribing of Diabetes Medications 	Independent Prescribing of Diabetes Medications  	67	79.199999999999989	77.400000000000006	87.8	70.800000000000011	79.2	69.8	81.2	65.099999999999994	75.400000000000006	69.8	79.2	85.800000000000011	90.6	81.099999999999994	87.8	84.9	92.4	62.3	69.900000000000006	61.300000000000004	68.900000000000006	38.700000000000003	41.5	



Pharmacists should be involved in Independent Prescribing of Diabetes Medications

Disagree	
Currently	In the future	Currently	In the future	Currently	In the future	Doctor	Pharmacist	Nurse	67.300000000000011	71.400000000000006	23.3	16.7	18.5	14.8	Neither agree nor disagree	
Currently	In the future	Currently	In the future	Currently	In the future	Doctor	Pharmacist	Nurse	18.399999999999999	14.3	26.7	30	11.1	7.4	Agree	
Currently	In the future	Currently	In the future	Currently	In the future	Doctor	Pharmacist	Nurse	14	14.2	50	53.3	70.400000000000006	77.8	



Opinions of healthcare professionals about the current involvement of pharmacists in these diabetes-related services

Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Medication Therapy Management	Medication Review	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Blood Glucose Monitoring	Hypoglycemia Management	18	13	7	18	7	7	30	6	19	24	0	15	34	7	15	30	3	4	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Medication Therapy Management	Medication Review	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Blood Glucose Monitoring	Hypoglycemia Management	16	10	15	6	13	15	10	3	11	10	20	19	8	10	26	8	10	30	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Medication Therapy Management	Medication Review	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Blood Glucose Monitoring	Hypoglycemia Management	55	77	78	76	80	78	59	90	70	65	80	67	57	83	60	61	87	67	



Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Verification of Prescriptions	Preparing and Dispensing of Prescriptions	Patient Counselling and Education	Healthy lifestyle Education	Dependent Prescribing of Diabetes Medications	Independent Prescribing of Diabetes Medications	10	6	8	12	6	8	8	6	4	24	6	15	32	13	11	68	23	19	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Verification of Prescriptions	Preparing and Dispensing of Prescriptions	Patient Counselling and Education	Healthy lifestyle Education	Dependent Prescribing of Diabetes Medications	Independent Prescribing of Diabetes Medications	2	7	11	2	17	15	8	3	15	22	20	19	10	30	15	18	27	11	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Verification of Prescriptions	Preparing and Dispensing of Prescriptions	Patient Counselling and Education	Healthy lifestyle Education	Dependent Prescribing of Diabetes Medications	Independent Prescribing of Diabetes Medications	88	87	82	86	77	78	84	90	82	53	73	67	57	57	74	14	50	71	


Different opinions of healthcare professionals about the current involvement of pharmacists in these diabetes-related services

Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Medication Therapy Management	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Blood Glucose Monitoring	Hypoglycemia Management	Patient Counselling and Education	Healthy lifestyle Education	18.5	13.3	7.4	30.599999999999998	6.6	18.5	24.4	0	14.8	34	7	15	30	3	4	8	6	4	24	6	15	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Medication Therapy Management	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Blood Glucose Monitoring	Hypoglycemia Management	Patient Counselling and Education	Healthy lifestyle Education	16.3	10	14.8	10.199999999999999	3.3	11.1	10.199999999999999	20	18.5	8	10	26	8	10	30	8	3	15	22	20	19	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Medication Therapy Management	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Blood Glucose Monitoring	Hypoglycemia Management	Patient Counselling and Education	Healthy lifestyle Education	55.1	76.7	77.8	59.2	90	70.399999999999991	65.3	80	66.599999999999994	57	83	60	61	87	67	84	90	82	53	73	67	



Opinions of healthcare professionals about the involvement of pharmacists in diabetes-related services in the future

Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Medication Therapy Management	Medication Review	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Blood Glucose Monitoring	Hypoglycemia Management	16	10	5	6	3	7	18	6	7	14	0	11	24	3	7	14	3	0	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Medication Therapy Management	Medication Review	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Blood Glucose Monitoring	Hypoglycemia Management	6	0	15	4	10	7	10	0	15	10	10	7	10	7	15	14	7	19	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Medication Therapy Management	Medication Review	Co-Morbid Disease Education	Co-Morbid Disease Medication Management	Blood Glucose Monitoring	Hypoglycemia Management	78	90	71	90	86	86	72	94	78	76	90	82	65	90	78	72	90	82	



Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Verification of Prescriptions	Preparing and Dispensing of Prescriptions	Patient Counselling and Education	Healthy lifestyle Education	Dependent Prescribing of Diabetes Medications	Independent Prescribing of Diabetes Medications	6	6	8	8	6	11	4	3	4	14	3	4	20	13	14	72	17	15	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Verification of Prescriptions	Preparing and Dispensing of Prescriptions	Patient Counselling and Education	Healthy lifestyle Education	Dependent Prescribing of Diabetes Medications	Independent Prescribing of Diabetes Medications	0	3	7	2	7	4	2	3	7	29	17	15	8	30	7	14	30	7	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Verification of Prescriptions	Preparing and Dispensing of Prescriptions	Patient Counselling and Education	Healthy lifestyle Education	Dependent Prescribing of Diabetes Medications	Independent Prescribing of Diabetes Medications	94	90	85	89	87	85	94	94	89	57	80	81	72	57	78	14	53	78	


Different opinions from healthcare professionals about the role of pharmacists in prescribing now and in the future

Disagree	
Currently	In the future	Currently	In the future	Currently	In the future	Currently	In the future	Currently	In the future	Currently	In the future	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Independent Prescribing of Diabetes Medications	Dependent Prescribing of Diabetes Medications	68	72	23	17	19	15	32	20	13	13	11	14	Neither agree nor disagree	
Currently	In the future	Currently	In the future	Currently	In the future	Currently	In the future	Currently	In the future	Currently	In the future	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Independent Prescribing of Diabetes Medications	Dependent Prescribing of Diabetes Medications	18	14	27	30	11	7	10	8	30	30	15	7	Agree 	
Currently	In the future	Currently	In the future	Currently	In the future	Currently	In the future	Currently	In the future	Currently	In the future	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Independent Prescribing of Diabetes Medications	Dependent Prescribing of Diabetes Medications	14	14	50	53	71	78	57	72	57	57	74	78	



Healthcare Professionals' Opinion toward Potential Impact of Pharmacist Involvement in Diabetes Primary Care Management

Disagree	
Pharmacists can reduce medication errors in practice	Pharmacists can help doctors to prescribe safely	Pharmacists can improve prescribing practice	Pharmacists can be an important and integral part of the diabetes management team  	Pharmacists can help doctors to prescribe cost-effectively	Involvement of pharmacists in MDT could increase job satisfaction for pharmacists	Pharmacists can provide drug information to physicians to help in decision-making regarding medicines 	Collaborative work of pharmacists with other HCPs can improve the quality of healthcare services	Pharmacists working in the primary care team can make doctors’ job easier by addressing medication-related problems	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes	Pharmacists can make the management of patients’ medication more efficient	Pharmacists can help with co-management of complex patients	Pharmacists working in the primary care team can make nurses’ job easier by addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	2.8	1.9	2.8	3.8	2.8	2.8	3.6999999999999997	3.6999999999999997	2.8	4.6999999999999993	5.6999999999999993	5.6999999999999993	3.6999999999999997	7.5	14.100000000000001	22.7	Neither agree nor disagree	
Pharmacists can reduce medication errors in practice	Pharmacists can help doctors to prescribe safely	Pharmacists can improve prescribing practice	Pharmacists can be an important and integral part of the diabetes management team  	Pharmacists can help doctors to prescribe cost-effectively	Involvement of pharmacists in MDT could increase job satisfaction for pharmacists	Pharmacists can provide drug information to physicians to help in decision-making regarding medicines 	Collaborative work of pharmacists with other HCPs can improve the quality of healthcare services	Pharmacists working in the primary care team can make doctors’ job easier by addressing medication-related problems	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes	Pharmacists can make the management of patients’ medication more efficient	Pharmacists can help with co-management of complex patients	Pharmacists working in the primary care team can make nurses’ job easier by addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	2.8	6.6	6.6	5.7	6.6	7.6	6.6	6.6	8.5	6.6	6.6	7.6	17	16	22.6	24.5	Agree	
Pharmacists can reduce medication errors in practice	Pharmacists can help doctors to prescribe safely	Pharmacists can improve prescribing practice	Pharmacists can be an important and integral part of the diabetes management team  	Pharmacists can help doctors to prescribe cost-effectively	Involvement of pharmacists in MDT could increase job satisfaction for pharmacists	Pharmacists can provide drug information to physicians to help in decision-making regarding medicines 	Collaborative work of pharmacists with other HCPs can improve the quality of healthcare services	Pharmacists working in the primary care team can make doctors’ job easier by addressing medication-related problems	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes	Pharmacists can make the management of patients’ medication more efficient	Pharmacists can help with co-management of complex patients	Pharmacists working in the primary care team can make nurses’ job easier by addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	94.3	91.5	90.6	90.5	90.3	89.7	89.6	89.6	88.7	88.6	87.7	86.800000000000011	79.3	76.5	63.2	52.800000000000004	



Views on Potential Impact of Pharmacist Involvement in Diabetes Care (1)

Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Reduce medication errors in practice	Help doctors to prescribe safely	Improve prescribing practice 	Be an important and integral part of the medical team for diabetes management	Help doctors to prescribe cost-effectively	Increase the level of job satisfaction for pharmacists	Provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition	Improve the quality of healthcare services	0	0	11	0	0	7	2	0	7	2	3	7	2	0	7	0	3	7	0	6	7	2	3	7	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Reduce medication errors in practice	Help doctors to prescribe safely	Improve prescribing practice 	Be an important and integral part of the medical team for diabetes management	Help doctors to prescribe cost-effectively	Increase the level of job satisfaction for pharmacists	Provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition	Improve the quality of healthcare services	2	0	7	8	3	7	8	3	7	4	10	4	8	3	7	10	0	11	8	3	7	8	3	7	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Reduce medication errors in practice	Help doctors to prescribe safely	Improve prescribing practice 	Be an important and integral part of the medical team for diabetes management	Help doctors to prescribe cost-effectively	Increase the level of job satisfaction for pharmacists	Provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition	Improve the quality of healthcare services	98	100	81	92	97	85	90	97	86	94	87	89	90	96	85	90	97	82	92	90	86	90	93	86	



Views on Potential Impact of Pharmacist Involvement in Diabetes Care (2)

Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Improve patient outcomes	Make the management of patients’ medication more efficient	Help with co-management of complex patients	Make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	0	0	7	6	0	7	4	6	7	2	6	11	4	0	7	8	3	11	22	7	8	39	7	11	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Improve patient outcomes	Make the management of patients’ medication more efficient	Help with co-management of complex patients	Make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	6	7	15	6	7	7	8	3	7	6	10	7	25	7	15	25	10	7	35	13	11	35	20	11	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Improve patient outcomes	Make the management of patients’ medication more efficient	Help with co-management of complex patients	Make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	92	93	78	88	93	86	88	90	86	92	83	82	72	94	78	68	86	81	43	80	81	26	73	78	



Respondents' views according to the country issuing their qualifications; Views on Potential Impact of Pharmacist Involvement in Diabetes Care (1)

Disagree	
SA 	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	Reduce medication errors in practice	Help doctors to prescribe safely	Improve prescribing practice 	Be an important and integral part of the medical team for diabetes management	Help doctors to prescribe cost-effectively	Increase the level of job satisfaction for pharmacists	Provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition	Improve the quality of healthcare services	3	0	2	0	3	0	5	0	3	0	3	0	4	0	4	0	Neither agree nor disagree	
SA 	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	Reduce medication errors in practice	Help doctors to prescribe safely	Improve prescribing practice 	Be an important and integral part of the medical team for diabetes management	Help doctors to prescribe cost-effectively	Increase the level of job satisfaction for pharmacists	Provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition	Improve the quality of healthcare services	3	0	8	0	7	6	7	0	7	6	8	6	8	0	7	6	Agree	
SA 	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	Reduce medication errors in practice	Help doctors to prescribe safely	Improve prescribing practice 	Be an important and integral part of the medical team for diabetes management	Help doctors to prescribe cost-effectively	Increase the level of job satisfaction for pharmacists	Provide drug information to physicians to help in decision-making regarding medicines to treat the patient’s condition	Improve the quality of healthcare services	93	100	90	100	90	94	89	100	90	95	89	94	87	100	88	95	



Respondents' views according to the country issuing their qualifications; Views on Potential Impact of Pharmacist Involvement in Diabetes Care (2)

Disagree	
SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	Make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Improve patient outcomes	Make the management of patients’ medication more efficient	Help with co-management of complex patients	Make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	3	0	5	0	6	6	7	0	4	0	8	6	13	18	21	35	Neither agree nor disagree	
SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	Make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Improve patient outcomes	Make the management of patients’ medication more efficient	Help with co-management of complex patients	Make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	9	6	7	6	8	0	9	0	16	24	14	29	24	18	26	18	Agree	
SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	SA	Other	Make doctors’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Improve patient outcomes	Make the management of patients’ medication more efficient	Help with co-management of complex patients	Make nurses’ job easier by reducing their workload and decreasing amount of time spent addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	88	95	87	95	86	94	84	100	80	77	78	65	63	64	54	48	



Respondents' views based on their experiences; Views on Potential Impact of Pharmacist Involvement in Diabetes Care (1) 

Disagree	
0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	Reduce medication errors in practice	Help doctors to prescribe safely	Improve prescribing practice 	Be an important and integral part of the medical team for diabetes management	Help doctors to prescribe cost-effectively	Increase the level of job satisfaction for pharmacists	Provide drug information to physicians to help in decision-making regarding medicines to treat the patients	Improve the quality of healthcare services	11	0	1	11	0	0	11	5	0	11	0	3	11	0	1	11	0	1	11	0	2	11	5	1	Neither agree nor disagree	
0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	Reduce medication errors in practice	Help doctors to prescribe safely	Improve prescribing practice 	Be an important and integral part of the medical team for diabetes management	Help doctors to prescribe cost-effectively	Increase the level of job satisfaction for pharmacists	Provide drug information to physicians to help in decision-making regarding medicines to treat the patients	Improve the quality of healthcare services	0	0	4	0	5	9	6	5	7	0	11	6	6	5	7	6	11	7	0	11	7	17	5	4	Agree	
0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	Reduce medication errors in practice	Help doctors to prescribe safely	Improve prescribing practice 	Be an important and integral part of the medical team for diabetes management	Help doctors to prescribe cost-effectively	Increase the level of job satisfaction for pharmacists	Provide drug information to physicians to help in decision-making regarding medicines to treat the patients	Improve the quality of healthcare services	89	100	94	89	95	91	83	90	93	88	89	92	83	95	92	83	89	91	88	90	90	72	90	94	



Respondents' views based on their experiences; Views on Potential Impact of Pharmacist Involvement in Diabetes Care (2) 

Disagree	
0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	Make doctors’ job easier by addressing medication-related problems	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes	Make the management of patients’ medication more efficient	Help with co-management of complex patients	Make nurses’ job easier by addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	11	0	1	22	5	0	17	0	4	17	0	4	11	0	2	23	5	4	23	16	12	39	21	19	Neither agree nor disagree	
0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	Make doctors’ job easier by addressing medication-related problems	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes	Make the management of patients’ medication more efficient	Help with co-management of complex patients	Make nurses’ job easier by addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	6	5	10	11	5	6	6	0	9	0	5	10	28	21	13	17	21	15	17	42	19	33	42	17	Agree	
0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	0-5	>	5-10	>	10	Make doctors’ job easier by addressing medication-related problems	Use of pharmacist’s skills and knowledge in diabetes primary care management can improve patient outcomes	Make the management of patients’ medication more efficient	Help with co-management of complex patients	Make nurses’ job easier by addressing medication-related problems	Pharmacists can assess patients’ clinical needs and perform a comprehensive medicines assessment	Pharmacists are able to independently prescribe cost-effectively	Pharmacists are able to independently prescribe safely	83	95	89	67	90	95	78	100	87	83	95	85	61	79	84	61	74	81	61	43	70	28	37	64	



Barriers to pharmacists providing clinical services to patients with diabetes

Disagree	
Lack of well-defined pharmacist role 	Lack of a private room to interview patients and advise them 	Lack of awareness of the clinical role of pharmacist by healthcare providers	Lack of clinical experience of pharmacists 	Under-utilisation of pharmacist roles in primary healthcare centres	Lack of access to patients' medical records for pharmacists 	Inadequate teamwork among healthcare professionals in the primary healthcare centres	Lack of clinical education of pharmacists	Resistance to the clinical role of pharmacists by healthcare providers 	Lack of qualified pharmacy staff working at primary healthcare centres	Resistance to change among healthcare providers 	Lack of prescribing authority for pharmacists	Administrations duties of pharmacists 	The current primary care centre infrastructure 	Managers’ attitudes toward pharmacists’ role 	Policymakers’ attitudes toward pharmacists’ role 	Lack of time 	Lack of communication skills of pharmacists	Lack of confidence of pharmacists in themselves and their ability 	Pharmacist willingness to take on new roles 	Lack of healthcare professionals’ confidence in pharmacists’ abilities 	Patients' attitudes toward pharmacists’ role	2.8	6.6	2.8	7.5	2.8	9.3999999999999986	8.5	9.3999999999999986	9.5	8.5	13.200000000000001	7.6	7.6	10.3	15.100000000000001	10.3	18	19.8	17	14.100000000000001	17	26.5	Neither agree nor disagree	
Lack of well-defined pharmacist role 	Lack of a private room to interview patients and advise them 	Lack of awareness of the clinical role of pharmacist by healthcare providers	Lack of clinical experience of pharmacists 	Under-utilisation of pharmacist roles in primary healthcare centres	Lack of access to patients' medical records for pharmacists 	Inadequate teamwork among healthcare professionals in the primary healthcare centres	Lack of clinical education of pharmacists	Resistance to the clinical role of pharmacists by healthcare providers 	Lack of qualified pharmacy staff working at primary healthcare centres	Resistance to change among healthcare providers 	Lack of prescribing authority for pharmacists	Administrations duties of pharmacists 	The current primary care centre infrastructure 	Managers’ attitudes toward pharmacists’ role 	Policymakers’ attitudes toward pharmacists’ role 	Lack of time 	Lack of communication skills of pharmacists	Lack of confidence of pharmacists in themselves and their ability 	Pharmacist willingness to take on new roles 	Lack of healthcare professionals’ confidence in pharmacists’ abilities 	Patients' attitudes toward pharmacists’ role	11.3	9.4	14.2	9.4	17.899999999999999	11.3	14.2	15.1	15.1	17	12.3	19.8	22.6	21.7	17.899999999999999	24.5	17.899999999999999	17	19.8	23.6	21.7	16	Agree	
Lack of well-defined pharmacist role 	Lack of a private room to interview patients and advise them 	Lack of awareness of the clinical role of pharmacist by healthcare providers	Lack of clinical experience of pharmacists 	Under-utilisation of pharmacist roles in primary healthcare centres	Lack of access to patients' medical records for pharmacists 	Inadequate teamwork among healthcare professionals in the primary healthcare centres	Lack of clinical education of pharmacists	Resistance to the clinical role of pharmacists by healthcare providers 	Lack of qualified pharmacy staff working at primary healthcare centres	Resistance to change among healthcare providers 	Lack of prescribing authority for pharmacists	Administrations duties of pharmacists 	The current primary care centre infrastructure 	Managers’ attitudes toward pharmacists’ role 	Policymakers’ attitudes toward pharmacists’ role 	Lack of time 	Lack of communication skills of pharmacists	Lack of confidence of pharmacists in themselves and their ability 	Pharmacist willingness to take on new roles 	Lack of healthcare professionals’ confidence in pharmacists’ abilities 	Patients' attitudes toward pharmacists’ role	85.9	84	83.1	83	79.3	79.2	77.400000000000006	75.5	75.5	74.599999999999994	74.5	72.7	69.8	68	67	65.099999999999994	64.099999999999994	63.2	63.2	62.2	61.3	57.5	



Barriers to primary care pharmacists providing clinical services to patients with diabetes (1)

Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	The current primary care centre infrastructure 	Inadequate teamwork among healthcare professionals in the primary healthcare centres	Resistance to change among healthcare providers 	Policymakers’ attitudes toward pharmacists’ role 	Managers’ attitudes toward pharmacists’ role 	Patients' attitudes toward pharmacists’ role 	Lack of healthcare professionals’ confidence in pharmacists’ abilities 	12	3	15	12	3	7	18	13	4	12	7	11	20	10	11	33	24	19	16	23	11	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	The current primary care centre infrastructure 	Inadequate teamwork among healthcare professionals in the primary healthcare centres	Resistance to change among healthcare providers 	Policymakers’ attitudes toward pharmacists’ role 	Managers’ attitudes toward pharmacists’ role 	Patients' attitudes toward pharmacists’ role 	Lack of healthcare professionals’ confidence in pharmacists’ abilities 	18	20	30	16	10	15	10	13	15	31	20	19	25	10	15	18	20	7	31	13	15	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	The current primary care centre infrastructure 	Inadequate teamwork among healthcare professionals in the primary healthcare centres	Resistance to change among healthcare providers 	Policymakers’ attitudes toward pharmacists’ role 	Managers’ attitudes toward pharmacists’ role 	Patients' attitudes toward pharmacists’ role 	Lack of healthcare professionals’ confidence in pharmacists’ abilities 	69	76	56	71	86	78	71	73	82	57	73	71	55	80	74	49	57	74	53	64	74	



Barriers to primary care pharmacists providing clinical services to patients with diabetes (2)

Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Lack of clinical education of pharmacists	Lack of clinical experience of pharmacists 	Lack of communication skills of pharmacists 	Lack of confidence of pharmacists in themselves and their ability 	Pharmacist willingness to take on new roles 	Lack of qualified pharmacy staff working at primary healthcare centres 	Lack of time 	Lack of prescribing authority for pharmacists 	4	16	11	4	13	8	27	16	11	16	17	18	10	27	7	6	10	11	18	20	14	6	10	7	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Lack of clinical education of pharmacists	Lack of clinical experience of pharmacists 	Lack of communication skills of pharmacists 	Lack of confidence of pharmacists in themselves and their ability 	Pharmacist willingness to take on new roles 	Lack of qualified pharmacy staff working at primary healthcare centres 	Lack of time 	Lack of prescribing authority for pharmacists 	20	7	15	8	7	15	22	17	7	27	10	19	33	17	15	22	10	15	20	13	19	20	17	22	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Lack of clinical education of pharmacists	Lack of clinical experience of pharmacists 	Lack of communication skills of pharmacists 	Lack of confidence of pharmacists in themselves and their ability 	Pharmacist willingness to take on new roles 	Lack of qualified pharmacy staff working at primary healthcare centres 	Lack of time 	Lack of prescribing authority for pharmacists 	75	77	74	87	80	78	51	67	82	57	73	63	57	57	78	71	80	74	61	67	67	73	74	70	



Barriers to primary care pharmacists providing clinical services to patients with diabetes (3)

Disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Lack of access to patients' medical records for pharmacists 	Lack of a private room to interview patients and advise them 	Lack of well-defined pharmacist role 	Lack of awareness of the clinical role of pharmacist by healthcare providers 	Resistance to the clinical role of pharmacists by healthcare providers 	Administrations duties of pharmacists 	Under-utilisation of pharmacist roles in primary healthcare centres 	12	10	4	8	6	4	2	3	4	2	3	4	8	13	7	6	10	7	0	3	7	Neither agree nor disagree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Lack of access to patients' medical records for pharmacists 	Lack of a private room to interview patients and advise them 	Lack of well-defined pharmacist role 	Lack of awareness of the clinical role of pharmacist by healthcare providers 	Resistance to the clinical role of pharmacists by healthcare providers 	Administrations duties of pharmacists 	Under-utilisation of pharmacist roles in primary healthcare centres 	12	7	15	10	10	7	12	3	19	14	13	15	20	10	11	27	27	11	18	20	15	Agree	
Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Doctor	Pharmacist	Nurse	Lack of access to patients' medical records for pharmacists 	Lack of a private room to interview patients and advise them 	Lack of well-defined pharmacist role 	Lack of awareness of the clinical role of pharmacist by healthcare providers 	Resistance to the clinical role of pharmacists by healthcare providers 	Administrations duties of pharmacists 	Under-utilisation of pharmacist roles in primary healthcare centres 	75	84	81	81	83	89	85	93	78	84	83	81	71	76	82	67	63	82	81	76	78	
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Project title: Pharmaist Involvement in Diabetes Primary Care Management in Saudi Arabi: A
mixed Methods Study of Healthoare Prof
Reference Number:

Dear Narji,
Thank you for submitting the above amended research project for approval by the SHARR
Researoh Ethics Committee. On behalf of the University, | am pleased to inform you that the.

project with changes was approved.

If during the course of the project you need to deviate significantly from the doouments you
cubmitted for review. please inform me since written approval will be required.

Yours sincerely

Oharlotte Olaxton
On behalf of the SCHARR Rezearch Ethics Oommitte

LH@HTAW





image30.png
Adobe Reader Touch

4°F
Partly sunny

L Search

#
-] -l foaill o
1RB KEHH No. (H-05-H5-065) 2wl Al Ahsa
i 4 20 g ) i IR ) il 20l e Health Cluster

Date: 28.00201
Subject:  RESEARCH PROPOSAL APPROVAL LETTER

KEHHRCANO: 39A32-2020

Research Tile: “PharmacstInvolvement in Diabetes Primary Care Management in Saudi Arabia: a Mixed Methods Study
of Healthcare Professionals’ Views".

NARIS IBRAHIM ALSHURAFA | Primary care pharmacistand PhO Student The Universiy of Shefild

Co-dnvestigator Tite/Position

DR RICHARD COOPER Supervisor 1 Schoolof ealth and Related Research

R KATY COOPER Supervisor2 School of ealth and Related Research

Itis my pleasure to inform you that requested changes in research proposal which was approved in research

committee meeting No. 32 dated; 18-11-2020, with the number KFHH RCA 39-32-2020 have been APPROVED.

Now IRB-KFHH hereby approved the changes submitted through e-mail, dated (28.04-2021), regarding: “The
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part in the interviews. Additionaly, a snowball sampling technique will also be used to recruit participants for

the interview; the existing participants will be asked to send the researcher details to the potential participants.

Changes in the PIS of the survey, which are as follows
1. 1.Time to complete the survey. Modified from 10 minutes to 15 minutes
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in your research.

This i for your kind information and necessary action, please.

HODYALYOUSEF

Dr. FATIMA HUZAK AL OTAIBI

) HASA KFHH RESEARCH@ MOH.GO?

a1oF — faltes ENGE £52PM
0 W L N 13 > P O e
Partly sunny (] L search m & = g ® o 8 ) 1/16/2023





image2.png
ReA University of

I Shefﬁeld





0


 


 


 


 


Pharmacist Involvement in Diabetes Primary Care Management 


in Saudi Arabia: a Mixed Methods Study of Healthcare 


Professionals’ View


 


 


Narjis Al Shurafa


 


 


A thesis submitted in partial 


fulfilment of the requirements for the degree of 


Doctor of Philosophy


 


 


The University of Sheffield Faculty of Medicine


, 


Dentistry


 


and


 


Health


 


School of 


Me


dicine 


and 


Population Health


 


 


December


 


2023


 


 


 




0         Pharmacist Involvement in Diabetes Primary Care Management  in Saudi Arabia: a Mixed Methods Study of Healthcare  Professionals’ View     Narjis Al Shurafa     A thesis submitted in partial  fulfilment of the requirements for the degree of  Doctor of Philosophy     The University of Sheffield Faculty of Medicine ,  Dentistry   and   Health   School of  Me dicine  and  Population Health     December   2023      

