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ABSTRACT 

A realistic evaluation of the impact of a computerised information system on 

clinical practice: the nurses' perspective 

Aims and objectives. The aim of this study is to explore nurses' perceptions of the 

impact on clinical practice of the use of a computerised hospital information system. 

Background. Information technology systems are rapidly being introduced in 

clinical practice. Evidence of effective systems implemented effectively in healthcare 

organisations appear to be crucial for further design and development. Evaluation 

research of IT implementation is moving from a technical to a socio-technical 

approach that incorporates user perspectives and context in the evaluation. 

Design. A realistic evaluation design based on Pawson and Tilley's work has been 

used across all the phases of the study. It is a theory driven approach and focuses 

evaluation on the study of what works, for whom and in what circumstances. These 

relationships are constructed as context-mechanisms-outcomes configurations 

(CMO). 

Methods. A self-developed questionnaire containing both closed and open-ended 

questions was piloted and distributed to all nurses working in in-patient units of a 

University Hospital in Spain (n= 227). Quantitative data were analysed using SPSS 

13.0. Descriptive statistics were used for an overall overview of nurses' perception. 

Inferential analysis, including both bivariate and multivariate methods (path 

analysis), were used for cross-tabulation of variables searching for CMO 

relationships. Content analysis of open-ended questions was used to identify major 

themes in nurses' responses. 

Results. 179 nurses participated 10 the study (78.8% response rate). Overall 

satisfaction with the IT system is positive and only 7.5% of the nurses wanted to go 
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back to paper records. Mechanisms and outcomes are highly correlated. Comparisons 

with context variables show how users' characteristics, except attitude towards the 

introduction of technology, did not have a significant influence on perceptions while 

the nursing unit context had greater influence. Path analysis illustrated that the 

influence of unit context variables are on outcomes and not on mechanisms. Six main 

themes emerged from open-ended questions: information, communication, patient 

care, documentation processes, work dynamics and running of the program. Some 

differences in relation to the unit context were observed. 
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1. INTRODUCTION 

The increasing complexity of healthcare and the increased introduction of 

information technology have made communication and information management a 

key element in healthcare organisations. 

The availability and potential of information ,technology (IT) systems and 

recognition of the inefficiencies of paper records have provoked a rapid 

incorporation of information system tools for clinical practice. Information 

technology can help to provide a structured way to access and interpret patient data 

and, at the same time, provide a variety of information resources to increase the level 

of knowledge of the nurse decision maker (Henry 1995). 

However, tremendous benefits from IT imp lementation in clinical practice such as 

accessibility, completeness, decision support and access to knowledge bases can 

present tremendous challenges when ineffective applications are introduced (Tierney 

2001). Thus, the importance of research to determine how IT systems can enhance 

and support clinical practice. Knowledge gained in this area will support further 

design and implementation of IT systems in healthcare organisations in a meaningful 

way. 

The evaluation of IT in health care , and nursing within it, despite its relevance due to 

the rapid implementation of IT systems, can be considered to be in its early stages. 

Limited insight has been developed and many relevant questions for effective design 

and implementation remain unanswered. A paradigm change in evaluation of IT 

systems is proposed in the literature moving from a technical to a socio-technical 

approach, where users and context become key aspects in evaluation. 
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Further research is needed to guide development and implementation of IT systems 

and theory driven evaluation research could unlock a new approach to move to a 

wider perspective in comprehending the impact of IT systems in clinical practice. 

This study aims to provide an insight into nurses' experiences using a computerised 

hospital information system in clinical practice in a teaching hospital in Spain. A 

realistic evaluation design is used to make sense of the complex relationships 

between variables included in the evaluation of IT systems and provide a wider view 

of the long-term impact. Being an under-utilised method, the study provides insight 

into the utility of realistic evaluation for IT system evaluation research and tries to 

extrapolate the experience to the potential of realistic evaluation in nursing research. 
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2.1. INTRODUCTION 

Quality of care is directly related to the quality of information available to healthcare 

professionals and charting and managing clinical information is an essential part of 

their daily work (Currel and Urquhart 2003). This is not a new idea; the complexity 

of the health care context, the need to demonstrate effectiveness in clinical practice 

and the current transformation of healthcare institutions with the introduction of 

informatics are some of the reasons for the considerable interest in the process of 

clinical information and communication during the last decade. The ability to capture 

data and use data is a hallmark for excellence. 

'To perform their services, modern healthcare organisations are profoundly 

dependent on rich and accurate information collected and shared between multiple 

organisational levels.' (Anderson et at. 2003 p. 47). Information comprises a wide 

range of aspects including patient specific data, research information and procedure 

information (Henry 1995). In this context, information technology offers tremendous 

opportunities to enhance clinical practice and the appropriateness of care and also to 

increase efficiency and effectiveness in healthcare organisations (Ammenwerth et at. 

2004). Clinically oriented applications are increasingly being developed and 

introduced to support the daily work of healtl£are professionals (Giuse and Kuhn 

2003). 

The current paradigm in healthcare is a multidisciplinary approach; it is not one 

individual profession but a team, which provides comprehensive and coordinated 

care (Tierney 2001). Care provision is understood within a multidisciplinary context 

where different professionals have a role with specific contribution and activities, but 

from the patient perspective provision of care is through teamwork. Hence patient 
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care depends upon complete and accurate information among caregivers within the 

team. 

Within the information processes the patient record has a central role and nursing 

documentation is an important part of it (Helleso and Ruland 2001, Bjorwell et al. 

2000). Patient records are considered the most important tool for information and 

communication in healthcare organisations and a key element for the continuity and 

coordination of patient care (Martin et al. 1999). Nurses within the team, because of 

their central role in providing 24 hour care and in co-ordina ting the care given by the 

team, are recognised as 'key collectors, generators and users of patient/client 

information' (Currel and Urquhart 2003). Safe and high quality care may be 

considered as outcomes of good patient records. 

Data documentation is a major issue within nursing and can be considered an under 

valued aspect, lacking recognition even within the profession itself. Low quality and 

time-consuming records are reasons for nurses' low acceptance of documentation 

(Ammenwerth et al. 2001h, Nahm and Postom 2000). Nevertheless, the Nursing and 

Midwifery Council (NMC) in the UK (2004 p.5) has stated that 'record keeping is a 

fundamental part of nursing.' The NMC (2004) has issued guidelines specific to 

records and record keeping and these superseded earlier guidelines in 1998 from the 

former United Kingdom Central Council for Nursing, Midwifery and Health 

Visiting. There is a tradition of oral communication for the transmission of the 

knowledge nurses have about patient conditions (Erdey 2005, McDaniel 1997, 

Heartfield 1996). Nursing documentation has been highly influenced by legal, 

management and professional issues, looking to a documentation that fully reflects 

the work of the nurses and therefore makes nursing visible. Nursing records have 
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been deve loped not only for their use as vehicles for storage and exchange of 

information but they have also been used to support different philosophies of nursing 

practice (Currel and Urquhart 2003). 

The development of nursing documentation has come at the same time as the 

introduction of the nursing process in clinical settings (Ammenwerth et al. 2003b). 

Studies refer to the difficulty that nurses have in complying with the requirements of 

this kind of documentation and see it as taking them away from the patient. Nurse 

documentation has not been explored from the point of view of the nurses use of it 

for clinical practice, although Higuchi and Donald (2002 p. 150) exploring thinking 

processes evidenced in nursing documentation found that 'chart data represented a 

summary of the nurses' thinking processes and the communication of selected 

information about a clinical situation'. Teamwork, accountability and the need to 

provide evidence on nursing contribution to patient care are factors contributing to a 

growing nursing awareness of the relevance of nursing documentation. 

It is widely recognised that paper-records do not meet the requirements of today's 

healthcare institutions (van Ginneken 2002). Information technology can help to 

provide a structured way to access and interpret patient data and, at the same time, 

provide a variety of information resources to increase the level of knowledge of the 

nurse decision maker (Henry 1995). Information and data content should be 

considered along with ensuring that it is presented in a concise and reliable way that 

facilitates the decision making process, making it as straightforward as possible .. 
(Thompson 2001). With specific reference to information technology, the NMC 

(2004) produced guidelines saying (p. 12) that 'the same basic principles that apply 

7 



to manual records must be applied to computer held records', specifically: security, 

patient involvement and accountability. 

2.2. AIM AND SEARCHING STRATEGY 

The aim of literature review is to explore existing nursing research on inpatient 

hospitals' IT systems and to discuss new approaches for evaluation research on 

nursing informatics to guide further design and implementation of effective IT 

systems. Specifically, the literature review aims to help select a strategy for the 

evaluation which is the focus of the present study. 

The literature review was carried out using the electronic databases CINAHL and 

Medline using the search terms 'nursing information systems', 'clinical information 

systems', 'hospital information systems', 'documentation', 'nursing records', and 

'charting' from 1995-2005. The search sought journal articles, research papers and 

systematic review but excluded anecdotes, responses, brief items and commentaries 

as they provide limited evidence (polit and Hungler, 1993). It was combined with 

'electronic' and 'computer' and excluded management and legal publications and 

those with no more than 10 references. A total of 588 articles were retrieved and 

their subsequent relevance to the study assessed by manual reviewing of abstracts. In 

addition, a manual review of the past five years articles in Journal of American 

Medical Informatics Association, International Journal of Medical Information and 

Computers in Nursing was carried out. 

The process described by Polit and Hungler (1993) was used for screenmg 

references. Potential references were revised based on the abstract, and articles 

related to full electronic patient record systems or electronic nursing record systems 
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were kept for review, while those related to specific applications such as medication 

prescription, decision support systems, laboratory or X-ray images were rejected. In 

addition articles which focussed only on classification systems and taxonomies were 

rejected. Finally, as the review refers only to the in-patient setting, articles relating to 

research carried out in out-patient areas were excluded. 

Once the relevant articles were selected and located, a manual search of papers in the 

reference lists of the systematic reviews was carried out. Articles selected for the 

review were organised, analysed and integrated in the literature review (po lit and 

Hungler, 1993). 

2.3. RESULTS 

A total of74 articles were selected for full article review, some of these could not be 

obtained or were rejected for the above reasons, leaving 39 articles to be used for the 

review. 

Potential benefits of IT such as accessibility, readability, completeness, decision­

support and access to knowledge bases, are widely recognised and have provoked the 

adoption of information system tools in healthcare organisations (van Ginneken 

2002, Nikula et al. 2000, Powsner et al. 1998). Nevertheless, authors recognised that 

the use of information systems for clinical practice is still in its early stages and, as 

Giuse and Kuhn (2003 p. 107) say, 'truly successful stories are not common', with a 

large number of healthcare institutions still using manual information processes. 
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2.3.1. Requirements of IT systems 

It is important to take into account that technology is a tool, an enabler to enhance 

clinical practice and not the driver of clinical practice (Jenkings 2004); therefore, it 

'should be judged by its ability to present reliable, relevant data to clinicians in a 

usable form, when and where needed' (powsner et al. 1998 p. 1619). In this context 

different requirements of health information systems have been highlighted: 

• The need for an integrated patient record that allows health professionals' 

entry and access to data from different places at the same time. Such a record 

enhances communication and quality of patient care (Ball et al. 2003). 

• The need for user involvement in all phases of the implementation including 

design and evaluation (Currie 2005, van Ginneken 2002, Helleso and Rulan 

2001, Rodrigues 2001). 

• The importance of organisational issues such as culture, innovation and 

leadership for effective implementation process (van Ginneken 2002). 

Nursing is increasingly involved in studies and research on informatics and the 

emergence of nursing informatics as a discipline within nursing is evidence of this. 

'The practice of nursing has evolved to take advantage of the technology and, in 

many cases, drive the technology' (Hersher 2000 p. 80). Despite this, the lack of a 

solid knowledge and research base within the nursing informatics literature is evident 

and there is a need for further research, publication and dissemination of objective 

information on implemented health information systems (Friedman and Abbas 2003, 

Ball 2003, Sleutel and Guinn 1999). 
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The complexity of the object of evaluation, the complexity of the evaluation project 

and the motivation to perform evaluation make IT evaluation research difficult but 

not unachievable (Ammenwerth et ai. 2003a). The tremendous benefits from IT 

implementation in clinical practice can be transformed into tremendous problems 

when ineffective applications are introduced. 'Having too much, poorly organised 

information can cause as many errors in decisions as having too little information' 

(Tierney 2001, p. 1). Research is needed to determine the success and effectiveness 

of IT systems in clinical practice to support and enhance the rapid and wide 

introduction of IT systems in healthcare organisations. 

2.3.2. Indicators of successful IT Systems 

Van der Meijden et ai. (2003) carried out a literature review of determinants of 

success of inpatient clinical information systems over 10 years (1991-2001) and 

found that there was no explicit definition of success and it fluctuates over time. 

Success is considered to be a multidimensional concept which encompasses system, 

individual and organisational factors. System and information quality are the factors 

most widely analysed in IT evaluation research and which both individually and 

jointly affect usage and user satisfaction (Van der Meijden et ai. 2003). 

Studies within nursing focus on electronic record completeness, nurses' satisfaction 

with information tools and the correlation of nurses' characteristics (such as 

expertise, level of use of computers and age) with satisfaction. Questionnaires are the 

method most widely used, together with qualitative approaches including 

observation, interviews and focus groups. Some longitudinal studies have been 

carried out looking for changes over time after the introduction of IT systems, both in 
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quality of documentation and user satisfaction (Nahm and Poston, 2000, 

Ammenwerth et al. 200Ia). 

Some of the clear benefits of IT implementation are issues of quality of data: being 

more complete, accurate, up-to-date and reducing redundancy. Nevertheless, the 

meaning of quality of data needs to be further analysed. Hogan and Wagner (1997), 

in a review of studies on data accuracy, refer to the lack of sound research in this 

area, although some ideas can be highlighted. Data accuracy is based on 

completeness and although data can be considered complete from a theoretical 

perspective it is not always checked whether the data accurately and completely 

reflect the patient situation. They highlight how perspectives, completeness and 

correctness are conditions for data accuracy. Studies of nursing records, both manual 

and electronic, refer to completeness and, explicitly, they do not address the accuracy 

aspect (Karkkainen and Eriksson 2003). On the other hand, the focus of much 

research is on data entry but not on the causes of inaccurate data, a relevant aspect if 

computerised patient records are supposed to enhance clinical decision making and 

reduce errors in healthcare organisations. 

Another aspect, when looking at quality of data, is usefulness; not just completeness, 

but meaningful and relevant information for patient care (Urquhart and Currell 

2005). Over documentation tendencies containing non-purposeful and superfluous 

data is a risk associated with the introduction of IT systems (Stokke and Kalfoss 

1999). Ammenwerth et al. (2001 a), in a randomised study comparing computer and 

paper documentation, found in the computer documentation review unspecific and 

long, less individualised documentation and too many non-executed tasks. Nurses in 
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the study recognised that computer documentation is more complete, legible and of 

better quality. 

Records are written once but read many times, so it is important not only to have the 

right data but to have it in the right format and language that make it comprehensible 

and usable for clinicians, as .enkings (2004, pp. 312) says: 'it has to be made 

available in a ready to hand format'. Nygren et al. (1998) and Wyatt and Wright 

(1998) suggest how information design is about managing the relationship between 

people and information so that the information is accessible to and usable by people 

and highlights the need to understand how and why clinicians search records and the 

factors that make it easier. This is an important area of research developed more in 

medicine than in nursing looking at the interaction between doctors and the medical 

record. Data from this area have been used to understand the relationship between 

people and information and therefore to define the characteristics of electronic 

records to make data accessible and usable by professionals. 

2.3.3. Individualised Care and Structured Data 

It is widely recognised that structured data entry and the use of formalised nursing 

language in a Nursing Information System (NIS) can contribute to a better data 

capture by nurses (Urquhart and Currel 3)05, Daly et ai. 2002, Nahm and Poston 

2000). In addition, structured formats and predefined care plans make planning 

activities easier and more effective and records are more complete (Arnmenwerth 

2001a). 'However, formal, explicit, general and objective discourse cannot explain 

the discourse of the particular that is essential to nursing knowledge' (Rodrigues 

2001 p. 100). Taking into account that data are accessed by different people at 

different times, explicit and formal information may facilitate the same 
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understanding of information for continuity and co-ordination of care, although some 

richness could be lost. Research into the concept of knowing the patient has defended 

the failure of formal assessments or information provided in the shift report to reflect 

the patient situation (Radwin 1995, Tanner et al. 1993). Nevertheless, they did not 

state whether the information was considered to be useless nor how it contributed to 

the process of knowing the patient. In other words, the extent to which knowing the 

patient is based on explicit and formal information about the patient has not been 

studied. Nurses in these studies refer to this kind of knowledge of the patient as 

being more than what they know about the patient as a result of a formal assessment 

or explicit data-based knowledge. It implies a personal relationship that allows 

nurses to recognise changes in the patient response and individualisation of 

interventions, particularising prescriptions or general rules to this patient in this 

situation (Radwin 1995, Tanner et al. 1993). 

Zeitz and McCutcheon (2002) carried out a study on policies on postoperative 

observations in 75 surgical hospitals. Despite the low response rate (40%) it is 

interesting to note that a documented, predetermined process, rather than a practice 

driven one was observed in clinical practice. Structured practice and structured 

documentation have the potential to present a rigid system of practice where 

individualised care can be put at risk (Lee 2005a). A balance is needed and IT 

systems, while enhancing completeness through structured formats, should promote 

and facilitate individualised care. 

2.3.4. User satisfaction 

User satisfaction and experiences is another area of interest within nursing literature 

on IT evaluation research (Ammemwerth and Keizer 2005). Nurses' attitudes have 
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been defined as a key element for implementation success (Dillon et al. 2005, 

Marasovic et al. 1997). Although, conflicting results make conclusions difficult, 

agreement can be found regarding satisfaction with the timely and efficient retrieval 

of results with IT systems. Darbyshire (2004) in a study on nurses' experiences using 

information systems in their daily work describes it as negative and critical. Lee 

(2005a), despite an overall positive experience, when analysing written comments in 

questionnaires, corroborates negative aspects in the use of a computerized care plan 

system from previous quantitative analysis. Time-consuming, not clinically relevant 

and s)Stem problems are some of the IT problems described by users. Attitudes 

studies have also analysed the correlation between nurses' attitudes and satisfaction 

with demographic data such as age, prior experience with computers, experience in 

nursing, educatimal background, with conflicting results; for example, Sleutel and 

Guinn (1999) found no significant differences in nurses' attitudes when compared 

with individual characteristics and Dillon et al. (2005) found significant results for 

age. 

2.3.5. Currert Issues in Evaluation of IT Systems 

Despite the amount of research carried out to evaluate IT systems within healthcare 

organisations it can be considered as being in an early stage. The following issues 

are raised: 

• There is a lack of quality research ani measurement tools. Attempts to 

conduct systematic reviews make obvious the lack of solid and conclusive 

research (Moloney and Maggs 1999, Ammenwerth et al. 2003b). Friedman 

and Abbas (2003) found in a literature review of measurement tools from an 

initial retrieval of 414 citations that only 27 met the inclusion criteria of 
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report of validity and reliability and re-use of the tool in different studies, and 

not all criteria were found in any study. 

• Studies are more descriptive, focus on technical and not contingent factors 

(van der Meijden et al. 2003). As a result, no conclusions about the 

relationship between the system, the context, both the users and the 

organisation, and the results can be inferred. 'Advocates of health care 

computerization may suggest that the problems identified by these end-users 

may evaporate when technology improves. This is a fond hope that assumes 

that such problems are essentially technical rather than social and cultural in 

nature, but it seems that even the most sophisticated technology will fail in 

the absence of clear appreciation of the needs, perceptions and experiences of 

end-users' (Darbyshire 2004, pp 23). 

Current research can be considered as giving some insight, but an incomplete picture 

of IT system implementation in clinical practice. Nevertheless, evolution both in IT 

theoretical approaches and evaluation research has opened a new road for a more 

comprehensive analysis of IT implementation. 

Berg (2001) introduces what is called the socio-technical approach in the analysis of 

information systems and the design of the implementation process. He criticises the 

traditional approach for IT implementation which focuses on the individual doctor or 

nurse decision making process as a sequence of logical steps and defends the process 

as a two way process, that 'involves mutual transformation of the organisation by 

technology and of the system by the organisation' (p. 147). He emphasises the 

importance of the professional culture and working patterns and the need for 
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qualitative studies to explore working practices for effective understanding and 

implementation of information systems. Talking about the failure of many IT 

implementation projects in clinical practice, Giuse and Kuhn (2003) recognise that 

the reason could be a direct consequence of technology-oriented rather than social 

and communication-oriented nature of most healthcare information system (HIS) 

applications. Patel et al. (2000) conducted a study to determine the influences of the 

use of computerised patient records on doctors' reasoning and documentation 

practices. They concluded that the use of computerised patient records changes the 

organisation of information on patient records and produces differences in the use of 

computerised patient records with the development of personal interaction after some 

time using it. There is a rising tendency to include social and organisational aspects 

within evaluation studies of IT in healthcare (Ammenwerth and Keizer 2005). 

Within this context there is a change in the perspective of IT designers to a wider 

understanding of information systems changing the object and approach of 

evaluation studies. Consideration is being given not just to task-specific solutions but 

to how technology has an impact on the organisation and the interaction between 

people and IT to enhance the users' experience. 'Together, people, tools and 

conversations - that is the system' (Coiera 2003 p. 206). IT systems cannot be 

evaluated in isolation from other resources and information processes within 

healthcare organisations. 

In parallel, evaluation research is moving from being a mere instrument to measure 

whether a programme works towards an exploration on how it works, looking at the 

underlying principles for effective implementation (McEvoy and Richards 2003, 

Clarke 1999). Evaluation research from this perspective is used to establish the 
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relationship between theories, processes and outcomes exploring causal mechanisms 

(Clarke 1999). It can be considered as a theory testing approach where early theory 

comes from documents, people, prior research and reasoning and it is checked during 

the evaluation by different methods. Evaluation research incorporates a new 

perspective from the traditional method-driven approach within either the 

quantitative or qualitative approach. In the theory driven approach it is the question 

that drives the methodology and not in the other way round (pawson and Tilley 

1997). This approach seems to cover some of the deficiencies already found in IT 

evaluation research that highlights the need to study causal relationships and the 

advantages of a multi- method approach for a more comprehensive picture of the 

phenomena. 

2.4. CONCLUSIONS 

It would appear that due to the complexity of the issues, complete evaluation of the 

implementation of IT systems is not feasible. Successful implementation is a 

multidimensional concept understood differently by various stakeholders and 

contextual factors play an important role. Integration of nursing information systems 

into nursing practice involves llDre factors than just technology such as education, 

changing attitudes, cultures, standardised documentation and healthcare practices. 'It 

is advisable to view a NIS not only as software and hardware, but also as people, 

organisational structures and processes that allow the collection, processing and use 

of information in nursing' (Goosen et al. 1996 p. 60). 

In terms of the proposed study, the study is justified in the sense that considerable 

work remains to be done to guide the implementation of IT systems in healthcare. In 

terms of methodology, the literature review points to the need for socio-technical 
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approaches to evaluate IT systems. With the relatively recent development of 

realistic evaluation, which can incorporate this socio-technical perspective and also 

provides a theoretical perspective, this seems an ideal framework for the present 

evaluation. 

This is an evaluation study; therefore, the research questions are established by the 

needs of the local evaluation and do not arise, as such, from the literature review. 

However, the literature review and choice of methodology provide evidence that the 

aims of the study are appropriate and can be addressed. 

2.5. AIM OF THE STUDY 

The rapid introduction of IT systems for clinical practice urges evaluation of already 

implemented systems looking not just at whether they work but how and in what 

circumstances they work. This research could guide further effective development 

and implementation of IT systems. 

The aims of the study are: 

• to develop a validated data collection tool on IT evaluation in clinical practice 

• to provide a comprehensive evaluation of the implementation of a 

computerised nursing record as a part of an integrated electronic patient 

record and variations between different wards units and nurses 

• to evaluate the impact of the IT system on nurses practice in terms of data 

collection and information use and collaboration within the health team 

• to describe and explain the system characteristics that positively and 

negatively influence clinical practice 

and, considering the method that is used: 

• to analyse the appropriateness of realistic evaluation for IT systems 

evaluation research 
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• to extrapolate the usefulness of realistic evaluation for nursing evaluation 

research 

The study is carried out in a University Hospital in Spain. Discussion of the study 

with the hospital board was conducted to obtain permission to carry out the study and 

the hospital ethics committee has approved the study (Appendix I). 

Ethical issues 

Ethical aspects of the research are related to data collection from patients and nurses. 

Data from patients are obtained from the hospital statistics database that includes 

activity data with no reference to information that allows identification of patients. 

Therefore, anonymity and confidentiality from patients' perspective is guarantee. 

All the nurses who could participate in the study were informed and invited to 

participate by letter providing information about the project and their role, the use of 

data only for research purposes and the promise of confidentiality. The letter also 

gave instructions about how to contact me if they needed further information or 

clarification. Their attendance at the sessions organised to complete the questionnaire 

and returning the complete questionnaire were considered as their consent to 

participate. 

To minimise coercion to participate because of my position as a senior manager in 

the hospital, I did not have direct contact with the nurses regarding their participation 

in the study. They were invited by letter and ward managers were responsible for 

facilitating their participation once they had expressed their willingness to do so. 

Questionnaires were anonymous and only the units where the nurses were working 

are identified. A coding system with letters was used to substitute the initial units' 

names to avoid future identification. 

20 



Description of the setting 

The hospital is a 400 bed highly specialised teaching hospital situated in the north of 

Spain. In 1998 the hospital decided on the development and implementation of an 

integrated computerised hospital information system that would manage clinical, 

administrative and financial aspects of the hospital. Some applications, mainly for 

administrative tasks, were already in place but a change was perceived as necessary 

for a more complete and comprehensive perspective. The vision of the project is 

represented in Figure 1.1. The patient is the centre of the system which provides a bi­

directional communication across the whole organisation, accessing and entering 

data wherever it is needed and generated. 

In January 2000 the system went live, initially with what was already computerised 

in the old system, but since then the rest of the functions have progressively been 

introduced. The nursing documentation was fully computerised in 2001 and presently 

only some parts of the medical record are still on paper. A vendor system fully 

integrated in the hospital system was initially adapted for the nursing record, but 

after some years it was decided to move on to develop our own functionality; the cost 

of maintenance and some problems of communication between the applications were 

the main reasons. Currently only ICU units are still using the vendor system. 
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Figure l.l. Visual representation of the computerised hospital information system 

PATIENT 

It is a self-developed information technology (IT) system that provides professionals 

with accurate, quick and appropriate access to the patient record. It is an integrated 

system with a common way of documenting and accessing information across the 

hospital by all members of the team. The system incorporates different 

functionalities to enhance effectiveness of healthcare professionals such as alerts and 

reminders. The entire system is password driven to ensure the security and integrity 

of records. Authorisation of access is based on the work profile, based on specific 

categories of data and specific patients that need to be accessed to perform the job. 
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One of the principal characteristics, apart from being patient-centred, is that it is a 

user-driven project. Doctors, nurses and other staff have been and are constantly 

involved in design and improvement of the system. IT developers are hospital staff 

that work closely with clinicians and that are aware of hospital workflow and context 

when developing the system. 

Twenty four hour support is available for any problems with the system. There is 

also a teaching room opened during the day for any person who needs training. Any 

changes or new functionalities are effectively communicated via Intranet to the 

whole organisation. 

Nursing functionality includes mainly: 

• Access to previous patient information 

• Nursing record: assessment, care plan, evaluation, fluid balance, clinical 

variables, etc. 

• Medication administration 

• Co-ordination and management of patient orders and tests 

• Access to medical record 

• Access to test results 

In summary, the study provides an adequate setting for evaluating IT systems. A 

computerised information system for patient records has been in place since 2000 

and, although the introduction of the different applications is still in progress, the 

nursing documentation has been fully computerised since December 2001. 

Therefore, for the period in which the study has been carried out, nurses had at least 

three years experience using the system and it is possible to refer to them as 
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competent in its use and with enough experience to evaluate long-tenn impact of the 

implementation of the IT system in clinical practice. 
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3. RESEARCH DESIGN AND METHOD 

Realistic evaluation emerges m the context of theory-driven perspectives of 

evaluation research. It has its ongms in the philosophical perspective of critical 

realism, which has as key features: generative Irechanisms, the stratified character of 

the real world ("embeddedness") and dialectic interplay between social structures 

and human agency (McEvoy and Richards 2003; Pawson and Tilley 1997). Critical 

realism opens up a new approach within social SCIence research. 

"Reconceptionalising social and human sciences from a realist philosophical 

standpoint offers the possibility of understanding and, to some extent, explaining the 

regularities of the social world while avoiding the dead ends of positivism (Connelly 

2007, pp 935). It has informed the work carried out in different fields: economics, 

housing organisations, education, evaluation, etc (Connelly 2007; Clark et al 2007). 

The potential of critical realism is widely recognised in organisational studies (Leca 

and Naccache 2006; Reed 2005) although it still has few empirical applications. 

From the evaluation perspective Pawson and Tilley's (1997) work on crime 

prevention and Kazi's (2003) work on social interventions are some examples of the 

application of the critical realism approach to evaluation research. 

The main aspect is that of generative mechanisms based on causality being not 

external, but an internal potential of the programme or intervention that is activated 

in the right conditions. "Generative mecllmisms may remain latent until they are 

activated in the right circumstances" (McEvoy and Richards 2003, p. 412). The 

question that arises is why or how this works in these circumstances (Wilson and 

McCormack 2006; Forbes and Griffiths 2002). Context, mecmnisms and outcomes 

are essential parts of evaluation research and realistic evaluation examines the 
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relationships underlying them, what works for whom in what circumstances (pawson 

and Tilley 1997). Theory is constructed as different configurations of cortext­

mechanism-outcomes that explain the phenomena under study. 

Context-mechanisms-outcomes configurations are generated and expressed as 

hypotheses. Different methodologies and data collection methods are used based on 

the research questions. It is not an experimental approach as it does not manipulate 

the context; and it is not a constructivist approach as data construction is guided by 

the researcher's theory (pawson and Tilley 1997). 

Although realistic evaluation has not already been widely used in nursing research it 

is often cited within nursing literature on evaluation research and, positive features 

identified, can suggest a promising future for its use in nursing research. "Critical 

realism promises much as an approach that encourages us to look beyond surface 

appearances in order to search for the underlying processes that account for natural 

and social phenomena. The challenge for nurses who adopt a critical realist 

standpoint within evaluation research is to demonstrate its practical efficacy and 

show that it offers more than speculative theory and critique" (McEvoy and Richards 

2003, p. 418). Some nursing studies have used realistic evaluation (Tolson et al 

2007; Bying et al 2005). McCormack and Slater (2006) use realistic evaluation from 

a more explanatory perspective, looking at the identification and explanation of 

regularities to make sense of the reality and, therefore, generate theories for further 

research; the focus is more on theory development than on theory testing. 

IT system implementation can be considered as a multidimensional open system 

from the socio-technical perspective with potential benefits that will be achieved in 

specific circumstances. Overall success is difficult to define; it has many dimensions 
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and, in addition, differen parties can have different opinions about their relevance 

(Ammenwerth et al 2003a; van der Meijden et al 2003; Berg 2001). "The question 

about the success of a system, then, becomes the question of success for whom" 

(Berg 2001, p. 145). Contextual factors also play an important role and should be 

taken into account and make each a unique one (van der Meijden et al 2003; Berg 

2001; Heathfield 2001). "Freezing the environment during the study period is neither 

useful nor possible" (Ammenwerth et al 2003a, p. 127) and, therefore, experimental 

designs appear difficult to carry out and incomplete for a comprehensive picture. 

Multi-method and flexible approaches to evaluation research are needed 

(Ammenwerth et al 2003a; van der Meijden et al 2003). "In evaluation of 

information systems that employ multiple methods, the data from different sources 

complement each other to provide a more complete picture" (van der Meijden et al 

2003, p. 242). From this perspective, realistic evaluation may be an appropriate 

method for a more comprehensive approach to IT implementation. In this study, 

realistic evaluation provides not just the methodology but also the theoretical 

framework. Other designs or frameworks could have been used, such as action 

research, case study or change theory, but the way realistic evaluation approaches the 

phenomena of a study gives the possibility of a wider and more comprehensive 

picture of IT. An IT system has to provide the reasons and resources to enable users 

to obtain the outcomes and it is the action of the different stakeholders that makes 

them work (Carlsson 2003). 

Realistic evaluation provides configurations of context-mechanism-outcomes that 

explain the underlying relationships to understand why and how a programme or 

intervention works, in this case the implementation of an IT system for nursing 

documentation in clinical practice. Because of the lack of sound research to guide 
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initial development of hypotheses based on context-mechanism-outcomes (CMO) 

configurations, a theory formulation ani development design is used (pawson and 

Tilley 1997). 'Even in circumstances where the relevant mechanisms affecting the 

programme outcomes are not yet identified, the realist inquirer may strive to analyse 

the available data in the search for explanation;, and to pave the way for the 

identification of the relevant mechanisms in the future" (Kazi, 2003, p. 22). Based on 

the literature review, the study looks at the specification of the different contexts, 

mechanisms and outcomes involved in nurses use of a computerised program in 

clinical practice and brings about a possible model based on CMO configurations 

that could guide further research. A realistic approach is used across all data analysis 

and the study combines different methods to understand nurses' perspectives and 

underlying mechanisms. 

Therefore, context, mechanisms and outcomes are the main focus of the research: 

• Outcomes: Does electronic nursing documentation meet its goals? 

• Context: What features within the hospital, the ward units and the users that 

facilitate or limit its effectiveness? 

• Mechanism: how the IT system works to support clinical practice and 

guarantee quality patient care? 

Different types of data collection have been used for the evaluation: 

• 

• 

Information on the characteristics of the wards units and (type of patients, 

ratio nurse/patient, leadership, etc.), demographic data of nurses using the 

system (age, years of experience in nursing, computer literacy, etc.). 

Opinion and experiences of key stakeholders: nurses using the IT system 

in clinical practice. 
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Phases of the study: 

• Specification of contexts, mechanisms and outcomes involved through an 

extensive questionnaire specifically developed for the study and distributed 

to all nurses working in the nursing wards. The questionnaire included 

most of the aspects related to the implementation of IT systems in clinical 

practice from the system, the user and the organisation perspective. The six 

domains used by van der Meijden et al (2003) for the review of successful 

factors of IT sys terns in clinical practice has been used as framework for 

questionnaire development: system quality, information quality, usage, 

user satisfaction, individual impact and organisational impact. 

• Results from the questionnaire have been analysed looking for re gularities, 

apparent associations that explain possible CMOs configuration. 

• Cross-case analysis of the results from the different units and nurses 

characteristics perspective is carried out to design a possible model based on 

cases with demonstrable varying differences in user and organisational 

factors. 

• Critical CMOs are proposed for further research based on their relevance in 

accordance with the literature review and the opinion of nurses. 
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4.1. QUESTIONNAIRE DESIGN 

A questionnaire to gain insight into nurses' experiences was designed for the first 

part of the study. The main objectives of the questionnaire were to: 

• Provide a broad perspective of nurses' experiences using the information 

system in their daily work 

• Specification of contexts, mechanisms and outcomes involved in nurses' 

use of information systems 

Principal items were drawn based on an overview of the existing literature and 

specifically from the literature review carried out by van der Meijen et al (2003) on 

determinants of success of inpatient clinical information systems. These elements 

were used to draft a preliminary list of items that were important to measure and 

distributed within the main areas of the questionnaire: 

• demographic data of nurses and ward unit where they work 

• development of the program and support for users 

• characteristics and system quality of the running of the program 

• adaptation of the program to the daily work of the unit 

• quality of the documentation associated with the program 

• impact of the use of the program on nurses' work and on the 

organisation 

This preliminary list of items was distributed and discussed with two of the hospital's 

experts: the information technology nurse and one of the support nurses for 

information system implel1'l!ntation. Literature review and discussion with experts 

have been considered as elements for exploratory work when deciding upon the 



content of a questionnaire specifically designed for research purposes (Murphy-

Black 2006). 

Areas and items from the reviewed list were organised within the context, 

mechanisms and outcomes classification (Pawson and Tilley 1997) to clarify the 

theoretical framework and guide further analysis of results. A sample of components 

can be seen in Table 4.1. 

Table 4.1. Classification of items included in the questionnaire 

Aspects Areas Elements 

CONTEXT Users Age, ability with computers, 
experience at work 

Unit* Type of unit, type of patients, 
occupancy rate, DRG**, weight 

MECHANISMS System development Communication with IT deve lopers, 
IT support, users' implication in 
development 

System characteristics Ease of use 

Documentation time 

Response time 

Security 

Adaptation to workflow 

Problems 

Quality of information Complete 

Reliable 

Comprehensive 

Availability 

OUTCOMES Communication Nursing team, health team, different 
units/services 

Users' satisfaction Attitude, involvement, suggestions 

Patient care Quality of documentation and 
information processes 

Impact on patient care 

Research Use of data for research 

*Unit charactenstIcs were developed based on hospItal data, I~em~ are not mcluded III the 
questionnaire except the identification of the ward nurses are workmg m 
**DRG: Diagnosis-related group 
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Once the content was agreed I wrote a preliminary draft of the questionnaire. 

Preparation and design of the questionnaire is the most important stage. "The data 

collected can only be as good as the questions asked" (Murphy-Black 2006, p. 367). 

Suggestions from the literature were taken into account looking at length of the 

survey, order of the questions and appearance of the questionnaire (Jackson and 

Fumham 2000). Both open and closed-ended questions were considered for inclusion 

in the questionnaire. The advantages and disadvantages were considered taking into 

account the ability of open-questions to "provide forthright and valuable insights into 

people's perceptions of the issues involved and to get a feel for the words and 

phrases that they use" (Jackson and Furnham 2000, p.116). Closed question; 

comprise all types of responses, from "yes/no" responses to rating scales. Some of 

the closed questions have an associated open question allowing the possibility of 

elaborating the response. 

Distribution of the questions within the content areas, as well as wording and 

comprehension of questions, was checked with the IT experts involved in the item 

development phase. Changes were introduced and a final draft of the questionnaire 

was produced (Appendix 2). It comprised a 43- item questionnaire divided into the 

principal content areas, combining open and closed questions to allow an objective 

evaluation of satisfaction and attitudes together with a description of the personal 

experience of nurses. Closed-questions about perception of the use of information 

technology use a five point Likert rating scale, from "strongly agree" to "strongly 

disagree"; a middle point has been considered to allow nurses to express a neutral 

attitude (Jackson and Fumham 2000). Questions were grouped as follows in six 

dimensions: 

• Demographics 
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• 

• 

• 

• 

• 

Development of the program and support 

Characteristics of the running of the programme 

Adaptation of the program to daily work 

Characteristics of information of the program in general 

Outcomes and impact 

4.2. PILOT STUDY 

A pilot study of the questionnaire was carried out to ensure, before distribution, that 

it was clear and understandable and to check reliability and test-retest reliability. The 

pilot involved both qualitative and quantitative approaches (Jackson and Fumham 

2000). Nurses from the different units in the hospital that would be involved in the 

research, one from each ward, were invited to participate in the pilot. Participants 

took part in two sessions; during the first one they were asked to complete the final 

draft of the questimnaire and afterwards they were asked about obvious problems in 

completing it. The second session took place a week after and participants were 

asked to complete only the closed questions from the questionnaire for test-retest 

reliability. To guarantee amnymity and identification of the two questionnaires from 

each nurse, I did not pre-code the questionnaires and participants chose a number to 

identify both the first questionnaire and the second one. Ten nurses agreed to 

participate and I informed each ore about the objective of, and their role during, the 

pilot. 

During the first session nurses were informed about the objectives of the study and 

specifically of the questionnaire Their role during the pilot was reinforced. After the 

explanation they answered the questionnaire. Time taken to complete the 

questionnaire ranged from 50-60 minutes. Once they had finished, a discussion about 
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their opinion of the questionnaire was carried out looking at whether it was clear and 

understandable but also about completeness and relevance of the content (polit and 

Hungler 1993). A set of questions guided the discussion: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

General impression of the questionnaire: easy, attractive, interesting 

Was the information about the project clear and sufficient? 

Were instructions to complete the questionnaire clear? 

Were the headings of the different sections useful? 

Do you consider the order of the sections and questions logical? 

Do you consider questions relevant to the aim of the study? 

Have you missed some question or topic with relation to the aim of the study? 

Are there questions that you found difficult to answer? 

Are there questions that you found vague or ambiguous? 

Are there questions that you would not include in the questionnaire? 

Have you felt compromised on having answered some questions? 

Do you think the design of the questionnaire is clear and attractive? 

The general impression of the questionnaire was that it was long but not boring and a 

general comment from all the participants was that "You have to think to answer 

open questions". Information about the project and the questionnaire and instructions 

on how to complete the questionnaire were regarded as adequate. 

Questions included in the questionnaire were considered relevant for the topic and 

they would not exclude my of the items or include new ones. There were no 

ambiguous questions or ones they felt uneasy about answering. In relation to the 

questionnaire design, the layout of the questionnaire and the sections and question 

ordering were satisfactory. 
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Participants made some reasonable suggestions to specific questions and changes 

were introduced in response. Table 4.2 summarises the problems or comments of the 

participants and how they were incorporated in the final questionnaire. 

Table 4.2. Problems of participants with specific questions and solutions. 

Question Problem Solution 
12 Depend on the problem they Change to: most of the 

contact one or another, no right problems you face you usually 
answer solve them asking ... 

15 Questions on confidentiality: in Add an open question for 
the discussion they tend to make comments on confidentiality 
comments specifying the 
problems they usually have 

20-23 Questions about the aims and Simplify the one about the 
barriers of good patient aims: open question instead of 
documentation: they did not "give 3 aims". The one on the 
understand the questions very barriers I will keep but just alter 
well and it took a lot of time to the wording slightly 
answer 

29 No middle point, just choose I am not very sure about adding 
between: more difficult/more a middle point such us "no 
easy, more stressful/less stressful affect at all" 

30-31 They thought both questions had Only one question 
the same answer 

17 and Not clear that it refers to the Make it explicit 

38 nursing record 

4.3. V AUDITY AND RELIABILITY OF THE QUESTIONNAIRE. 

Validity and reliability issues were addressed during the process of questionnaire 

design and the pilot study. 

Validity looks at "whether the questionnaire measures what it is intended to 

measure" (Murphy-Black 2006, p. 375). Different approaches have been described in 

the literature (Murphy-Black 2006; Jackson and Fumham 2000; Polit and Hungler 

1993). In this study, content validity was assessed to guarantee that items used within 
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the questionnaire cover the comtruct under study (DeVon et al 2007; Murphy-Black 

2006). It was addressed during the questionnaire design phase by contrasting items 

generated with the literature on infonnation technology in nursing and with the 

revision of items generated by two experts from the hospital. 

During the pilot study, face validity was checked through discussion with 

participants after answering the questionnaire. They were asked about the relevance 

of items included in the questionnaire and if they missed or took out any question. 

Face validity "does provide insight into how potential participants might interpret 

and respond to items" (DeVon et al 2007, p. 157). 

"Reliability refers to the extent to which a questionnaire would produce the same 

results if used repeatedly with the same group under the same conditions" (Murphy­

Black 2006, p. 376). Bryam and Cramer (2005) differentiate between internal and 

external reliability. External reliability looks at the "degree of consistency of 

measure over time" (p. 76) and internal reliability looks at the internal consistency of 

items within a scale. Test-retest reliability and Cronbach's alpha were the methods 

used to analysed external and internal reliability, respectively. 

Cronbach's alpha of 0.7 or above can be considered adequate (DeVon et al 2007; 

Watson et al 2006). As the questionnaire during the pilot was administered twice for 

the test-retest purposes Cronbach's alpha has been calculated for both. Cronbach's 

alpha for all the items included in the different scales is 0.88 in tIl! first questionnaire 

of the pilot and 0.93 in the second questionnaire. Therefore, there is intercorrelation 

between items in the questionnaire which can be considered to measure perception of 

infonnation technology. Looking at the internal consistency of the different 

dimensions, some differences were seen (Table 4.3). Although results from the 
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second questionnaire in the pilot show higher results, only results from three scales 

can be considered adequate (Development of the program and support, 

Characteristics of the running of the programme, Outcomes and impact). Despite low 

results in the other three scales, which can be considered to have acceptable values of 

Cronbach's alpha, no modifications to the final questionnaire have been introduced 

in relation to items included in the different scales. Taking into account the high 

internal consistency of the total items measuring the perception of nurses, initial 

constructions within the questionnaire drawn from a theoretical approach, will be 

tested using factor analysis to enhance internal consistency and the dimensions 

generated will be the ones used for data analysis. 

Table 4.3: Cronbach's alpha scores for scales within the questionnaire during the 
pilot test 

Question Items Cronbach's alpha * 

Development of the program and support 7 0.69; 0.77 

Characteristics of the running of the programme 6 0.70; 0.81 

Adaptation of the program to your daily work 6 0.70; 0.62 

Characteristics of information of the program in general 6 0.47; 0.58 

Quality of nursing documentation 6 0.68; 0.60 

Outcomes and impact 11 0.83; 0.83 

*First value of Cronbach's alpha corresponds to the fIrst time questionnaire and the second to the 

second 

Test-retest looks at the stability of results of individuals across time and it was dore 

administering the same questionnaire to the ten nurses participating in the pilot at one 

week interval. Test-retest reliability was established using the intraclass correlation 

coefficient (ICC) to assess the strength of agreement between the scores at time 1 
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and time 2 (a week after). The ICC to calculate the test-retest reliability is a better 

measure than the Pearson's product-moment correlation as "this approach uses 

analysis of variance and allows the calculation of error variances from each source" 

(Yen and Lo 2002, p. 59). A two-way random effect model was selected as error 

variances could come from different sources and variables can be considered random 

(Yen and Lo 2002). There is no consensus about the significance of ICC results and 

Kanste et al (2007) point out that, although values = 0.80 has been suggested as 

good, a value >0.50 has been proposed as sufficient. Most of the ICC results are high 

and only the dimension of characteristics of information is lower than 0.7 (Table 

4.4). Therefore external reliability of the measure can be considered adequate and no 

modifications have been made to the questionnaire. 

Table 4.4. Test-retest results 

Question 

Development of the program 

and support 

Characteristics of the running 

of the programme 

Adaptation of the program to 

your daily work 

Characteristics of information 

of the program in general 

Quality of the information of 

the nursing record 

ICC 95% CI F df P 

0.725 0.219-0.924 6.286 (9,9) 0.006 

0.652 0.082-0.924 4.744 (9,9) 0.015 

0.718 0.205-0.922 6.100 (9,9) 0.006 

0.469 -0.185-0.835 2.770 (9,9) 0.073 

0.893 0.630-0.972 17.733 (9,9) 0.000 

Outcomes and impact 0.896 .0.638-0.973 .. 18.2~4. (9,9) 0.000 
ICC: intraclass correlation coefficient; CI: confidence mterval; p: statIstical sIgmficance 
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In addition, the paired samples t-test was used to confirm there are no significant 

differences between the mean scores for each question in time I and time 2. All the 

results were not significant (table 4.5). 

Table 4.5. Mean (SD) and t-test significance of comparisons at time I and time 2 

Question Time 1 

Development of the program 

and support 1.78 (0.39) 

Characteristics of the running 

of the programme 2.61 (0.62) 

Adaptation of the program to 

your daily work 2.01 (0.57) 

Characteristics of information 

of the program in general 

Quality of the information of 

the nursing record 

Outcomes and impact 

1.81 (0.42) 

1.96 (0.42) 

2.0 (0.42) 

UNIVERSITY 
OF SHEFFIELD 

LIBRARY 

Time 2 p-value for 
time2-timel 

1.78 (0.39) 1.000 

2.41 (0.56) 0.234 

2.0 (0.57) 0.901 

1.88 (0.33) 0.606 

2.01 (0.41) 0.434 

1.89 (0.39) 0.096 



5. DATA COLLECTION 



5. DATA COLLECTION: QUESTIONNAIRE DISTRIBUTION 

All nurses working in the in-patient area of the hospital (n= 227) were invited to 

participate. I sent a personal letter to each of the participants txplaining the aim of 

the research and inviting them to participate (Appendix 3). 

Results from the pilot produced the final version of the questionnaire (Appendix 4) 

and guided the design for data collection. Murphy-Black (2006) suggests that longer 

questio nnaires have no impact on the responses when compared with shorter ones 

but they do have an impact on response rates, which are inferior in longer 

questionnaires. To guarantee a higher response rate and to facilitate completing the 

questionnaire I organised sessions where nurses could come to complete the 

questionnaire and not be interrupted by day to day activity on the wards. I met 

individually with all ward managers to obtain their cooperation in allowing nurses to 

attend the organised sessions. The best days and timetables for the workflow of the 

wards were agreed. I sent a personal letter to ward managers with the timetable and 

places of the sessions and a letter reinforcing their role in the research process 

(Appendix 5). During the process of data collection, response rates from the different 

wards were reviewed daily and new sessions were organised to facilitate nurses' 

participation in accordance with ward managers. 

I introduced the sessions explaining the aim of the research and the questionnaire, 

clarifying those questions considered by the pilot group as more confusing. The 

information technology expert nurse stayed in the room while nurses were 

completing the questionnaire to answer any questions or collect any comments from 

the participants. 
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After two weeks 179 questionnaires were collected (78.8%) which it was considered 

adequate. The response rate within the different units was higher than 50% (Table 

5.1) in all of them so results will be considered as representative also for the different 

units individually. 

Table 5.1. Distribution of the sample within the different units and response rates. 

Unit . Sample Responses (n) Response rate (%) 
(type of unit) number (n) 

A (lCU) 32 26 81.25 

B (lCU) 15 10 66.67 

C (medical) 18 15 83.33 

D (medical/surgical) 22 18 81.82 

E (medical) 18 9 50.00 

F (surgical) 13 10 76.92 

G (medical/surgical) 22 15 68.18 

H (medical) 11 10 90.91 

I (medical) 24 14 58.33 

J (surgical) 20 20 100.00 

K (medical/surgical) 20 16 80.00 

L (medical) 12 10 83.33 

Total 227 179 78.85 

Questionnaires were anonymous and only the ward where participants were working 

is indicated. This permitted analysis of the context factors related to the unit. 
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6. METHODS FOR QUANTITATIVE DATA 

ANALYSIS 



6. METHODS FOR QUANTITATIVE DATA ANALYSIS 

Data were entered and analysed using SPSS 13.0. After entering data, they were 

checked and cleaned by examining ranges and means and missing values. Illogical or 

questionable values were changed (Freeman and Walters, 2006a). Data analysis 

includes both descriptive and inferential and both univariate and multivariate 

statistics. 

To identify the type of data is a crucial step in the process of analysis as it will guide 

the selection of the appropriate method for analysis. Different types of data have 

been identified in the questionnaire. Variables related to the context, both the users' 

characteristics and the units' characteristics, include interval data (years working, 

time working as part-time, mean number of patients, occupancy rate, etc) and 

categorical data (attitude towards the introduction of technology, computer at home, 

type of patients, type of unit, etc). Age is the only ordinal data as a grouping scale 

was used to measure it. Data related to mechanisms and outcomes include some 

categorical data but mainly multi- item Likert scales measure them. Multiple- item 

scales strictly speaking are ordinal but can be considered interval and most 

researchers currently treat them as such (Bryman and Cramer, 2005). Scores of the 

items included in the different scales were summed and a total mean calculated for 

each of the scales and used for the analysis. Mean scores are a better index as they 

avoid bias related to missing data and, on the other hand, "the mean score 

corresponds to answers to the individual items" (Bryman and Cramer 2005). Less 

than 10 per cent missing data is considered as valid to calculate and use mean scores 

(Bryman and Cramer 2005). 
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6.1. FACTOR ANALYSIS 

Factor analysis was carried out to test underlying dimensions that were theoretically 

developed from the literature. Factor analysis is a method of data reduction (Watson 

and Thompson 2006; Bryman and Cramer 2005). "Factors analysis disentangles 

complex interrelationships among variables and identifies which variables go 

together as unified concepts or factors" (Po lit and Hungler 1993, p. 306). It 

transforms a set of interrelated variables into fewer sets of factors that explain as 

much variance in the original variables as possible. 

Conditions for adequacy of factor analysis: 

1. Sample size for reliability of the factors emerging: there are no specific criteria 

about sample size. As a general rule there should be more participants than 

variables but authors recommend a minimum of 1:5 items to subject ratios. 

2. Correlation significant between the items: Bartlett's test of sphericity is used to 

test the null hypothesis that the variables in the population correlation matrix are 

uncorrelated. 

3. Kaiser-Meyer-Olkin (KMO) statistics may be used to address multicollinearity in 

a factor analysis. The KMO measure of sampling adequacy is an index for 

comparing the magnitudes of the observed correlation coefficients to the 

magnitudes of the partial correlation coefficients. Large values for the KMO 

measure indicate that a factor analysis of the variables is adequate. 

Bryman and Cramer (2005) differentiate between exploratory and confirmatory 

factor analysis depending on whether or not results are compared to a particular 

model; in the exploratory factor analysis only examination of the relationship 

between variables is examined and in the confirmatory factor analysis results are 
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compared. The problem with confirmatory factor analysis is that it assumes zero 

loading on non-putative factors making it hard to confirm hypothesised factors 

structures (Hurley et al 1997). Exploratory factor analysis is also used to test 

construct validity of instruments (Polit and Hungler 1993) and is considered adequate 

under most circumstances (Watson and Thompson 2006). 

In factor analysis there are some decisions to be made: the metlud of factor 

extraction, the type of factor rotation and the number of factors to be used. Within 

the different methods for factor extraction, principal components analysis has been 

selected for this study. Although strictly speaking principal component amlysis is 

not purely a factor analysis method, Watson and Thomson (2006) explain how 

differences between extraction methods have been poorly discussed by authors and 

solutions from factor analysis and principal component analysis techniques do not 

differ greatly. They conclude and, in their review, treat principal component analysis 

as a method of factor analysis. In this method, factors will explain all the variance in 

each variable and as a result communality is assumed to equal one. 

Different methods have been described for calculating the number of factors: the 

Kaiser's criterion based on Eigenvalues and the Scree test. Eigenvalues> 1 has been 

widely used. Some authors refer to the risk of unquestioning results from this 

perspective (Watson and Thompson2006; Jackson and Furnham 2000) and suggest a 

combination of methods that also includes the Scree test. In addition, a subjective 

evaluation of the meaningfulness of the factors loaded is needed; "the point at which 

a factor analysis can be considered corrplete is when resulting factors are meaningful 

and some iteration between the mathematical techniques and common sense is 

required" (Watson and Thompson 2006, p. 332). 
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Rotation is carried out for an adequate identification and characterisation of factors 

and, therefore, to increase interpretation of results (Bryman and Cramer 2005; Polit 

and Hungler 1993). "The purpose of rotation is to distribute the variance in the data 

across the selected number of factors to maximize the loading (the correlation) of 

items on factors, thereby producing a derived solution" (Watson and Thompson 

2006, p. 332). There are two kinds of rotations, orthogonal and oblique, depending 

on whether it is assumed that factors are unrelated or related respectively. Bryman 

and Cramer (2005) suggest that, although results from the orthogonal rotation 

produce no redundant information, they are more artificial. There is no general rule 

to choose and it is a case of judgement by each individual (Ferguson and Cox 1993). 

Decision of which one to choose is a matter of preference or deciding on the simplest 

structure; one whereby item loading on putative factors is maximised and other 

loadings are minimised (Watson and Thompson 2006). 

In this study, factors can be considered as correlated to each other because all try to 

measure mechanisms involved in the use of IT systems in clinical practice and 

oblique rotation is carried out to maximise the loading of items in the factors 

generated. After rotation, the decision about item allocation in relation to the factors 

is mainly based on the magnitude of the loading and the loading in more than one 

factor but here also emerges the subjective aspect of factor analysis. Items loading in 

the different factors have to make sense to the researcher and factors have to be 

labelled to assure they are not arbitrary (Watson and Thompson 2006). A decision 

about removing items implies the whole factor analysis being carried out again 

without items removed (Ferguson and Cox 1993). 
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6.2. DESCRIPTIVE ANALYSIS 

Descriptive statistics were used to assess demographic characteristics of users and 

ward units and to give a global overview of the perception of the users. Mean and 

standard deviation were used for interval and ratio data and percentages for nominal 

and ordinal data. 

6.3. INFERENTIAL ANALYSIS 

Variables were compared for differences and relationships following the realistic 

evaluation design. Comparisons and correlations among variables were carried out to 

test possible context, mechanisms and outcomes relationships that could guide 

further development of CMO configurations. 

Mechanisms and outcomes were considered the dependent variables and only those 

considered ordinal and interval were used for analysis. Context variables, both unit 

and users were the independent variables. Figure 6.1. is a diagram of the variables 

included in the analysis and the directions of the analysis. 

To select the method aspects suggested by different authors have been taken into 

account: the question or purpose of the analysis, the type of data (level of 

measurement) and normal distribution (Freeman and Walter, 2006b; Bryman and 

Cramer, 2005). 

Comparisons between the variables were made considering groups compared as 

independent and the use of parametric or non-parametric tests was based on the level 

of measurement of the data as normal distribution, the other conditions for 

parametric tests, were assumed because of the sample size (Lumley et al 2002). "An 

important finding from mathematical statistics (the central limit theorem) states that, 
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providing the sample size is large enough, the sampling distribution of a mean will 

be normal even if the distribution of individual observations is not" (Tilling et al 

2005, p. 511). 

For categorical independent variables non-parametric tests (Kruska1-Wallis and 

Mann-Whitney) were used for ordinal data (ability with computers and satisfaction 

with the program) and parametric tests (ANOVA and t-test) for interval data (scales 

of the different factors for mechanisms and outcomes). Levene's test was used to 

choose the adequate t value depending on whether the variances were or not equal. 

Post-Hoc Bonferroni test was carried out with the ANOVA to identify where the 

statistically significant difference in variances were. For ordinal and interval 

independent variables Pearson correlation was used. 

Statistical significance 0.05 and Bonferroni test have been used to minimise Type I 

error and Type II error has been controlled in accordance to Cohen's (1992) 

statistical power analysis that establishes the sample size in relation to significance 

criterion, the statistical power and the effect size. The sample size of the study is 

adequate for the different tests used for alpha= 0.01, power= 0.80 and effect size. 

As a range of statistical tests was used, a medium effect size was assumed for all 

tests, both bivariate and multivariate, on the assumption that, in agreement with 

Cohen (1992), a small effect size would be of little or no interest and that a large 

effect size would be unlikely. There were no previous data t> guide a power 

analysis. 
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Figure 6.1. Variables and directions of the statistical analysis 

CONTEXT (C) MECHANISMS (M) OUTCOMES (0) 

I 
User' characteristics 

-Age 
CindO 

-Attitude towards informatization CindM 
-Ability with computers 
-Years working , 

~ -Time of absence -Ability with the program MO -Patient care , -Time as part-time -IT support -Teamwork 
-Usability """'- ...... -Development 
-Information characteristics -Globa I outcomes Unit context 

-Individual units -Quality of documentation -Satisfaction with the program 
-Type of patients 

f -Type of unit 
-Mean number of patients 
-Intensity CunitM CunitO 
-Mean number of specialities 
-Occupancy rate 

1 
--
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6.4. PATH ANALYSIS 

Subsequently to the bivariate inferential analysis, multivariate analysis has been 

considered to assess the simultaneous relationship among variables. Path analysis as 

an extension of the regression model was conducted. "Path analysis entails the use of 

multiple regression in relation to explicitly formulated causal models" (Bryman and 

Cramer 2005, p. 313). 

A hypothesised model is constructed based on statistical results or a theoretical 

approach. The model is represented in a path diagram that makes explicit the likely 

connections between variables. The observed variables are linked by causal paths 

represented by causal arrows. As Loehlin (2004) notes, cause is understood in 

general terms; "the essential feature for the use of a causal arrow in a path diagram is 

the assumption that a change in the variable at the tail of the arrow will result in a 

change in the variable at the head of the arrow" (Loehlin 2004, p. 4). Arrows from 

outside towards dependent variables represent the influence that other variables not 

included in the path analysis can have in the model (Bryman and Cramer 2005). 

Loehlin (2004) calls them residual arrows and points out tmt they should be included 

unless it is assumed that all the causes are included in the diagram. 

"The aIm of path analysis is to provide quantitative estimates of the causal 

connections between sets of variables" (Bryman and Cramer 2005, p. 314). A 

straightforward approach to perform a path analysis is using multiple regression 

(Cramer, 2003). Estimates, called path coefficients, are numerical values that 

indicate the relative strength of the causal influence and are standardised regression 

coefficients. In order to calculate path coefficients, structural equations are defined to 

"stipulate the structure of hypothesised relationships in a model" (Bryman and 
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Cramer 2005, p. 315). Equations are analysed by multiple linear regression analysis 

and the standardised regression coefficients are the path coefficients. The 

unexplained variance for the dependent variables is calculated by taking out the R of 

the regression model from 1. 

This approach to path analysis does not provide an index of fit of a model, but It 

gives a measure of how well the model is likely to fit in the population. Values 

higher than 0.3 can be considered as moderate and strong fit (Muijs, 2004). 

Nominal variables need to be represented quantitatively before being included in the 

analysis. There are different coding systems to transform a nominal variable in code 

variables where "each code variable represents a different aspect of the nominal 

variable" and "taken together, the set of code variables represents the full 

information available in the original categories" (Cohen et aI, 2003). One of the most 

widely used methods is to create dummy variables. In this method, one group is 

designed as a reference group, with a 0 value in all the dummy-coded variables, and 

the rest of the groups have a 1 value in the dummy-code variable that will contrast it 

with the reference group in the regression analysis (Cohen et aI, 2003). "Following 

this coding convention, we construct a set of dummy variables for a given 

categorisation so that any particular respondent is coded 1 on one and only one 

dummy variable in the set" (Hardy, 1993). 
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7. METHOD FOR ANALYSIS OF OPEN-ENDED QUESTIONS 

Analysis of open-ended questions was carried out to identify major themes and 

frequency of responses. Responses were identified with the unit context variables to 

allow a cross-case analysis of qualitative data, looking not at generalization of data 

but "to see processes and outcomes across many cases, to understand how well trey 

are qualified by local conditions, and thus to develop a more sophisticated 

description and more powerful explanations" (Miles and Huberman 1994, p.172). In 

the present case, cross-case analysis, clustering data within context variables, 

facilitates observing possible configurations of CMO. 

Results from open-ended questions provide a further understanding of quantitative 

analysis. Integration of quantitative and qualitative results helps to illuminate and 

give guidance to the interpretation of statistical results, but also qualitative results 

help to clarify important concepts (Polit and Hungler 1993). 

Content analysis has been used to analyse open-ended questions and the method has 

been developed from those described in the content analysis literature. 

Krippendorff (2004), looking at the content analysis literature, identifies three kinds 

of definition of the method; each definition implies a different approach in data 

analysis, moving from a more objective quantitative analysis to a qualitative analys is. 

The three definitions are (p.19): 

1. Definitions that take content to be inherent in a text 

2. Definitions that take content to be a property of the source of a text 

3. Definitions that take content to emerge m the process of a researcher 

analysing a text rela tive to a particular context. 
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Also Cavanagh (1997), despite describing a more quantitative approach to content 

analysis looking at the comparison of data, recognises how this approach does not 

invalidate the use of content analysis as a method "to describe phenomena and 

understand transactions occurring in the data" (web accessed p. 7). 

Polit and Hungler (1993) point out that the quantitative approach of content analysis 

is very rare in nursing literature. Content analysis is. more widely used in nursing as a 

general term "to refer to the process of analysing the content of qualitative materials 

for recurring themes and patterns" (Polit and Hungler 1993, p. 339). Hsieh and 

Shannon (2005) suggest the increased recognition of the potential of content analysis 

in health care and therefore the increased application and popularity. They define 

qualitative content analysis as "a research method for the subjective interpretation of 

the content of text data through the systematic classification process of coding and 

identifying themes or patterns (Hsieh and Shannon 2005, p. 1278). 

There are different factors that identify different approaches within qualitative 

content analysis. As other qualitative methods where there are no clear-cut 

differences and traditions and lEes are often cross-boundaries (Spencer et al 2003), 

qualitative content analysis lacks of a clear definition and has unsolved issues (Hsieh 

and Shannon 2005; Graneheim and Lundman 2004). 

Hsieh and Shannon (2005), after revising health studies usmg content analysis, 

identify three approaches to qualitative content analysis: conventional, directed and 

summative (Table 7.1). 
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Table 7.1. Approaches to content analysis (adapted from Hsieh and Shannon 2005) 

Type of content 
analysis 

Conventional 

Directed 

Summative 

Study starts with Timing of defining 
codes 

Observation During data analysis 

Theory Before and during 
data analysis 

Keywords Before and during 
data analysis 

Sources of codes 

Derived from data 

Derived from theory 
or relevant research 
fmdings 

Derived from 
researchers' interest 
or literature review 

A conventional approach is used for analysis of open-ended questions where 

categories and themes to describe the phenomena emerge from data. The method 

used to manage and code data has been a cross-sectional approach with a common 

system of categories applied across the whole data in order to offer a systematic 

overview of the scope of data (Spencer et al 2003). The analysis includes also a 

quantitative approach as data have been quantified by counting frequency of codes; 

Polit and Hungler (1993) include this possibility in qualitative analysis: "Quasi-

statistics involves a tabulation of frequency with which certain themes, relationships 

or insights are supported by the data" (p. 331). 

The method described by Hickey and Kipping (1996) has been used for data 

management and coding. It includes eight stages that give a detailed description of 

how data are organised and coded, but it can be adapted to meet specific needs of a 

study, such as the number of researchers or the type of data. The description of the 

different stages ensures rigour. It provides a detailed description of how the analysis 

has been done, one of the strategies recommended by most authors for rigour in 

qualitative research: "to create an account of method and data which stands 

independently so that another trained researcher could analyse the same data in the 
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same way and come to essentially the same conclusions" (Mays and Pope 1995, p. 

110). On the other hand, the different stages include factors that ensure reliability, 

such as two or three researchers analysing and checking codes and categories and 

actual coding of the text. 

Taking into account the characteristics of the study and the characteristics of the 

data, very specific and reasonably small, the proposed adapted approached has been 

selected. The stages are: 

Stage 1: Immersion and identification of preliminary categories 

Responses to the different open-ended questions were typed together and labelled 

with the questionnaire number and the unit. Other labels related to the unit 

characteristics and nurses characteristics could be added later on as context factors 

for interpretation of results. I and one of the IT experts worked independently a 

sample of responses to become familiar with the data and suggest categories that 

reflect themes emerging from it. 

Stage 2: Reaching consensus on categories 

We discussed the categories identified and reached an agreement about the label and 

rationale of each category. Some issues arose in the discussbn: 

• Some categories could have positive or negative responses that could be 

interesting to identify for further interpretation. For example: m 

documentation processes we found negative comments such as: "In units 

where the length of stay is short, a lot of time is lost entering too many data"; 

and positive comments: "You are more precise and concrete, and also more 
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meticulous, because you register practically everything in a more coherent 

way". We decided to add a coding of positive or negative to the category. 

• Some responses include more than one category . We found responses that 

just add the two or more categories without establishing a relationship 

between them, such as "work routines have changed; on the one hand it has a 

positive aspect because I have at hand all the infonnation I need and, on the 

other hand, I think that the holistic care of patient is being neglected"; and 

responses that establish a relationship between the different categories such 

as "there is easier communication within the team because there are more 

data registered and they are more accessible". In the first case we decided to 

separate responses in smaller units containing just one category and in the 

second case, following Hickey and Kipping's (1996) suggestion, responses 

were coded as the cause category. To keep track of these explicit 

associations made by nurses a new code was added including both categories 

with a dash separation. 

Once the categories already identified were agreed, we checked the actual coding of 

the sample responses. 

Stage 3: Allocating category and detail codes 

I coded all the responses allocating to each one or more categories adding where 

necessary a detailed code or subcategory, similar responses within a category with a 

lower level of abstraction. 
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Stage 4: Dealing with "rogue" responses 

Rogue responses were put together and analysed. They were examined for common 

themes trying to fit them in existing categories or creating new ones if necessary. 

Stage 5: Coding check 

IT expert helping in the research checked the coding decision I made working on a 

new sample of responses, every tenth questionnaire responses (10% of responses). 

Discrepancies were minimal (10% of the sample responses) but they were discussed 

with the IT expert and consensus was reached. 

Once the coding of responses was finished, associations between the categories 

already developed were investigated and higher level categories or themes were 

identified. Interpretation of results occurs at the same time as the sorting and coding 

process. It includes descriptive detail of themes and categories and patterns across 

data. 

Descriptive accounts look at the meaning and perspective that nurses give to the 

different categories and they are illustrated by their actual words. Analytical 

accounts go further in the abstraction level looking at patterns whether they are 

explicit associations in nurses comments or associations deduced from data between 

categories and the different units, categories and nurses caring for different type of 

patients or categories and nurses from different age groups. Recurrence of themes 

and categories are taken into account looking at the frequency counts of responses 

within each category and subcategory. They do not have statistical value and are not 

being presented as primary findings but as a way to understand distribution across 

data (Spencer et al 2003). 
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8. RESULTS OF QUANTITATIVE DATA 

ANALYSIS 
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8.1. FACTOR ANALYSIS OF MECHANISMS 

Principal components factor analysis and oblique rotation were carried out using 

SPSS for Windows version 13.0. The initial Kaiser-Meyer-Olkin coefficient was 

0.81 and the Barlett test was statistically significant (X?= 1335.6, df= 300, p<O.OOI), 

therefore, carrying out factor analysis was justified. Sample size can be considered 

adequate as the item to subject ratio is 1:7.1. 

Extraction of factors was based on a Scree plot (Figure 8.1) usmg visual 

interpretation together with interpretation of the first solution based on Eigenvalues 

> 1 where some factors could be considered uninterpretab Ie, having very few 

variables with a significant factor loading. 
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Figure 8.1. Scree plot of mechanisms 
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All items from the questions related to how the system works where initially included 

in the analysis (Table 8.1). 

Table 8.1 :Items included in the factor analysis 

Question 1. Development of the program and support of users 
I have received adequate training for the use of information system 

The attitude of the personnel in the department of informatics is co-operative 

The relationship with the personnel in the department of informatics is good 

lThe people responsible for developing the program understand my problems 

jihe suggestions _Iumake are taken into acc~unt 
The response time to the introduction of an improvement is adequate 

--
The changes introduced have relevance for my daily work 

~d'/ 

Question 9 .. (~haracteristics of the running of the program 
It is easy to learn how to use it 

Jt is easy to use 

It is easy to find the information you need (test results, reports, etc) 

It is easy to know how to do what you reed to do (request of test, record, etc.) 

; The program does not have unexpected interruptions 
1----,.,',.,', .. "., ' - . 

lThe programi~ quick 
Question 17. Adaptation of the program to daily work of the unit 
The program is integrated into daily work 

The information I access from the program makes my work easier 
- .--

The program improves the quality of work 

I I have access to information where I need it 

I I have access to information where I need it 

The number of computers is adequate 

Question 25. Characteristics of information 

I find all the information I need 

Information is comprehensive 

Information is always updated . __ _ 

: Data I register are important for the care of the patients 

: Time I use for documentation is acceptable 

• I am certain about the reliability of the data documented 
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The three latent factors identified include 17 of the initial 25 items. One item ("the 

number of computers is adequate") was removed because of low factor loading 

(0.20) and three items ("information is comprehensive", ''the programme do not have 

unexpected interruptions" and "it is easy to fmd the information I need") because of 

cross-loading, similar communality scores in more than one factor and they did not 

load in a unique factor. The rest of the items removed ("program improves quality of 

work", ''time I use for documentation is acceptable", "the programme is quick" and 

"I have received the adequate training for the use of information system") did not fit 

conceptually in the factor loaded. 

The three factors explained 48.6% of the total variance. Factor 1 is described as 

"U sability" and includes ease of use of the program and integration of the program in 

daily work. It includes six items and explained 2804% of the total variance and has an 

Eigenvalue of 4.83. Factor 2 is described as "IT support" and includes six items such 

as relationship with IT personnel, relevance of the changes introduced or nurses' 

problems with the program being understood by IT personnel; it explained 11.6% of 

the total variance and has an Eigenvalue of 1.98. Factor 3 is descrbed as 

"Information characteristics" and includes both content and accessibility of 

information. It explained 8.52% of the total variance and has an Eigenvalue of 104. 

Table 8.2. illustrates final solution with Cronbach's value for each factor. 
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Table 8.2. Principal component factor analysis followed by oblique rotation from 
data of mechanisms 

Factors 
Item label 1 2 3 
It is easy to learn how to use it 817 -344 308 
It is easy to use 755 -203 125 

Data I register are important for the care of the 
617 -136 360 patents 

The program is integrated in the daily work 602 -372 589 

It is easy to know how to do what you need to do 
601 -043 305 (request of test, record, etc.) 

The information I access from the program makes 
591 -426 319 my work easier 

The relationship with the personnel 
-018 -767 211 

of the department of informatics is good 

The suggestions I make are taking into account 182 -753 186 

The attitude of the personnel of the department of 
075 -733 279 

informatics is cooperative 
The response time to the introduction of an 378 -718 194 
improvement is adequate 
The people responsible for developing the program 
understand my 396 -696 268 

problems 
The changes introduced have importance for my 216 -437 126 
daily work 

I have access to the informatim where I need it 236 -280 777 

I have access to the information when I need it 278 -132 766 

I am certain about the reliability of the data 161 -112 678 
documented 

I find all the information I need 256 -203 517 

Information is always updated 227 -242 391 

Cronbach's alpha 0.77 0.79 0.66 

Loadings are shown to three points after the decimal pomt but without the decimal pomt to fit the 
table and putative loadings are shown in bold for clarity. 

8.2. RESULTS FROM FACTOR ANALYSIS OF OUTCOMES ITEMS 

For outcomes principal components factor analysis and oblique rotation was carried 

out. Carrying out factor analysis can be considered justified by a higher than 1: 1 0 
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variable to subject ratio (1 :16.2), Kaiser-Meyer-Olkin coefficient of 0.833 and the 

Barlett test statistically significant (X2= 760.15, df=55, p<O.OOI). 

Extraction of factors based on Scree plot (Figure 8.2.) visual interpretation and 

interpretation of the first solution based on Eigenvalues> 1 gave the same number of 

factors. 
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Figure 8.2. Scree plot for outcomes items 
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The three latent factors identified include all the items related to outcomes in the 

questionnaire (question 29). The three factors explained 65.9% of the total variance. 

Factor 1 is described as "Impact on patient care" and includes six items and 

explained 43.9% of the total variance and has an Eigenvalue of 4.83. Factor 2 is 

described as "Impact on communication" and includes three items related to 

communication within the health team and the nursing team as well as recognition of 

nurses' work within the team. It explained 12.7% of the total variance and has an 

Eigenvalue of 1.39. Factor 3 is described as "Hospital profile" and includes research 

and image of the organisation. It explained 9.2% of the total variance and has an 

Eigenvalue of 1.02. Cronbach's value for each factor was calculated and range from 

0.85 in the first factor to 0.64 in the third factor. Table 8.3. illustrates final solution 

with Cronbach's value for each factor. 
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Table 8.3. Principal component factor analysis followed by oblique rotation from 
data of outcomes 

Factors 
Item label 1 2 3 

coordination of care 808 -237 491 

facilitate patient care 800 -402 353 

individualised care 785 -338 193 

continuity of care 772 -285 357 

decision- making 761 -402 245 

quality of information 665 -486 263 

communication nursing team 364 -894 166 

communication health team 393 -892 133 

consideration of nursing work 576 -653 238 

CUN image 431 -220 850 

research 276 -109 847 

Cronbach's alpha 0.85 0.75 0.64 

Loadings are shown to three points after the decimal point but without the decimal point to fit the 
table and putative loadings are shown in bold for clarity. 

8.3. DESCRIPTIVE DATA ANALYSIS OF THE QUESTIONNAIRE 

8.3.1. Individual characteristics. 

Table 8.4. Frequency distribution for age 

Age Frequency % 

< 25 years 41 23.7 

26-30 44 25.4 

31-35 34 19.7 

36-40 23 13.3 

41-45 17 9.8 

46-50 10 5.8 

> 51 4 2.3 

Total 173 100.0 
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Table 8.4. illustrates the age distribution of nurses. It can be considered a relatively 

young population, 68.8% below 36 years, and 50% within the first two categories. 

The mean number of years working is 10.1 (SD 7.5). In the previous three years, 30 

% had worked as part-time at some stage with a mean of 22 (SD 16.7) months and 

only 18% have had periods of absence higher than two months with a mean of 8.7 

(SD 5.9). Continuity in work during recent years can be considered acceptable and 

there is no relationship between absence and working part-time, therefore they can be 

considered separately for further inferential analysis. Stability in the ward unit they 

are working is another characteristic with 74.6% of nurses with no unit changes and 

only 4.6% referring to frequent unit changes during the previous three years. 

In relation to nurses' experience with computers, they considered their ability with 

computers as good with a mean of 6.5 (SD 1.39) in a scale from 1 (low) - 10 (high). 

Most of them have a computer at home (76.9%) and their attitude towards 

information technology, not just in nursing but in society, is positive for the majority 

(96.5%). Because of the low responses for indifferent and negative attitudes both will 

be classified as "negative" for analysis purposes. 

Regarding their experience of the information system in the hospital, most of them 

have worked with the paper record (70.9%) and, therefore, have experienced the 

change from paper to computer. This fact will be taken into account when 

interpreting results because, despite the time the system is already in place, 

perceptions of users will be influenced by it. 
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8.3.2. Unit characteristics 

Hospital data from the last eight months (October 2004 to May 2005) were used to 

classify the individual units, which have been identified in the questionnaire, into 

wider aspects related to the kind of unit and activity data. 

Kind of unit has been conceptualised looking at: 

• the type of unit: critical care units or general wards 

• the type of patients: a classification of the different medical specialities of 

the patients admitted in each ward as medical, surgical and critical care, was 

carried out and the percentages of patients in each group was used to classify 

the units as medical (large difference for medical patients), surgical (large 

difference for surgical patients) and medical/surgical (equivalent percenta~ 

in medical and surgical patients). ICU units were classified as critical care 

(Table 8.5.). 

Table 8.5. Distribution of units according to type of patients 

Unit % of medical 2atients % of surgical 2atients Classification 

J 4.31% 95.69% Surgical 

K 51.88% 48.12% Medical/Surgical 

L 90.49% 9.51% Medical 

I 61.49% 38.51% Medical 

H 91.63% 8.37% Medical 

F 31.30% 68.70% Surgical 

G 44.65% 55.35% Medical/Surgical 

E 61.28% 38.72% Medical 

D 42.21% 57.79% Medical/Surgical 

C 96.63% 3.37% Medical 
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Table 8.6 represent the distribution of nurses in the different units included in the 

research and within the different groups in relation to unit characteristics, both the 

type of unit, whether they are lCU units or general wards, and the type of patients 

they have. 

Table 8.6. Sample distribution in relation to units' classification 

Frequency Percentage 
Individual units 

J (surgical) 20 11.6% 
K (medicaVsurgical) 16 9.2% 
L (medical) 10 5.8% 
I (medical) 14 8.1% 
H (medical) 10 5.8% 
F (surgical) 10 5.8% 
G (medicaVsurgical) 15 8.7% 
E (medical) 9 5.2% 
D (medical/surgical) 18 10.4% 
C (medical) 15 8.7% 
A (lCU) 26 15.0% 
B (lCU) 10 5.8% 

Type of unit 
General ward 137 79.2% 
lCU 36 20.8% 

Type of patients 
Surgical 30 17.3% 
Medical 58 33.5% 
Medical/surgical 49 28.3% 
Critical care 36 20.8% 

Activity data were calculated only for general wards and they include: mean number 

of patients, occupancy rate, intensity of patients (mean DRG weight of all patients 

admitted) and variability of patients (daily mean number of different specialities). 

General wards have a mean number of patients of 21.67 (SD 6.87) and the 

occupancy rate is high with a mean percentage of 86.14% (SD 6.67). Summary of 

results from the different units can be observed in Table 8.7. 
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Table 8.7. Activity results for the different units (all the results come from hospital 

data from October 2004 to May 2005) 

Mean number Occupancy Intensity of 
Unit of patients rate (%) patients * Variability** 

J 24.44 94.0 1.43 5.94 

K 10.92 78.0 1.28 6.51 

L 12.08 80.5 1.64 5.69 

I 28.85 93.1 2.72 9.77 

H 13.78 86.1 1.62 6.11 

F 19.67 98.4 1.64 6.91 

G 28.83 80.1 1.78 10.43 

E 26.26 84.7 1.38 9.64 

D 28.75 79.9 2.18 10.38 

C 17.59 88.0 2.98 5.93 

* Mean DRG weight of all the patients admitted in the unit 
* * Daily mean of the number of different specialities in the unit 

8.3.3. Mechanisms 

Results from the descriptive analysis in relation to mechanisms have been grouped in 

four main areas: support, ability with the program, usability and information 

characteristics. 

Information technology department support 

Support from the information systems department, calculated as the mean of the 

summed scores of items included in the factor, is positively perceived by nurses, 
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mean= 1.82 (SD 0.49) in a Likert scale from 1 (strongly agree) - 5 (strongly 

disagree). Table 8.8. represents the mean values for the different items included in 

the factor. 

Table 8.8. Mean and standard deviation for items related to information technology 

support 

Items Mean SD 

The attitude of the personnel of the department of informatics is 
1.54 0.61 

cooperative 

The changes introduced have importance for my daily work 1.59 0.54 

The relationship with the personnel of the department of 
1.65 0.61 

informatics is good 

The people responsible for developing the program understand 
my problems 

1.88 0.78 

The suggestions I make are taken into account 2.00 0.77 

The response time to the introduction of an improvement is 2.27 0.86 
adequate 

All the items are positively valued taking into account that none of them have a mean 

higher than 3.00 that could be understood as the boundary between positive and 

negative values. The attitude of the IT personnel is the most positive aspect, mean= 

1.54; SD= 0.61. Although highly valuing the relevance of the changes introduced for 

their daily work (mean=1.59; SD=0.54), nurses perceived less strongly, but still 

positively, that IT personnel consider their suggestions (mean= 2.00; SD=0.86) and 

their needs (mean=1.88; SD=0.86) when improving and developing the program. 

The response time is the least valued aspect (mean=2.27; SD=0.86). 

In relation to support during changes introduced in the system, nurses consider 

communication, training and support during implementation adequate (Figure 8.3). 
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Figure 8.3. Percentage of categories for support with changes in the program 
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Training appears to be an identified need, it is not only valued as inadequate for 15% 

of nurses during changes, but also when asked in general if they need more training 

for an adequate use of the system, 52% responded positively. 

Ability with the program 

Nurses were asked to rank their ability with the program on a scale from 1 (low) - 10 

(high), the mean value was 7.45 (SD 1.06). Nurses consequently feel confident in the 

use of the program but when asked about the frequency of problems they 

experienced using it, more than 50% still have problems several times a week or 

once a week and only 19.1 % have them less than once a month. Analysis of open 

questions will clarify if these problems are more related to problems within the 

system and not to problems of users . 

Related to frequency of problems is the fact that, with the most common problems 

they have, 75.5% of nurses go to colleagues as the most frequent resource for help. 
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Usability 

Usability includes aspects related to the easy-to-use characteristics of the program 

and how it is integrated in daily work. Usability as a general factor is analysed as the 

mean of the summed scores of items included in the factor. Nurses agreed that it is 

easy to use the program in their daily work. The mean value obtained in a Likert 

scale from 1 (strongly agree) - 5 (strongly disagree) was 1.74 (SD 0.47). 

Looking at the items included in the factor (Table 8.9) it is interesting to note how 

integration and usability of the program n their work is valued more positively 

(lower values) than the ease of use of the system. 

Table 8.9. Mean and standard deviation for items related to usability of the program 

Items Mean SD. 

The program is integrated in the daily work 1.50 0.59 

Data I register are important for the care of 1.52 0.65 
the patients 

The information I access from the program 1.74 0.73 
makes my work easier 

It is easy to use 1.80 0.70 

It is easy to learn how to use it 1.83 0.72 

It is easy to know how to do what you need 2.06 0.72 
to do (request of test, record, etc.) 

Some contradiction can be found when nurses respond separately to whether the 

program makes their work easier or not and more or less stressful; 90.4% think that 

the program makes their work easier but 58.1 % affirm that it makes their work more 

stressful; 81.5% of the nurses who have experienced the change from paper to 
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computer system affirm that the introduction of the computer system has brought 

changes in the unit routine. 

Information characteristics 

This area encompasses not just quality of the content but also aspects related to 

accessibility of data and information. Information characteristics has a mean value of 

2.1 (SD 0.5) in a Likert scale from 1 (strongly agree) - 5 (strongly disagree). Still 

being positive, it is the least valued factor compared with the rest of the areas (Table 

8.10). 

Table 8.10. Mean and standard deviation for the factors included in the mechanisms 

Items 

Usability 

IT support 

Information characteristics 

Mean 

1.74 

1.82 

2.10 

SD 

0.47 

0.49 

0.56 

The satisfaction with the quality of the information of the nursing record is high and 

it is summarised in Figure 8.4. 
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Figure 8.4. Percentage within the categories to evaluate quality of the nursing 

documentation 
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Contradictory results appear agam. Satisfaction with the content of the 

documentation is high but the information that the computer program provides does 

not give a complete picture of the situation of the patient for 54.1 % of the nurses. 

8.3.4. Outcomes 

Nurses are satisfied with the program with a mean value of7.37 (SD 1.13) in a scale 

from 1 (low) - 10 (high) . Outcomes in relation to the impact of the program in 

aspects related to their job are also positively valued with a mean of 2.05 (SD 0.46) 

for general outcomes in a Likert scale from 1 (very positive) - 5 (very negative). 

Impact on hospital profile, that is in the use of the program for research and in the 

image of the hospital , is the most positively valued (mean=1.88 ; SD= 0.63), followed 

by impact of patient care (mean=2.05; SD= 0.51) and teamwork (mean= 2.18 ; SD= 

0.62). 
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When asked the key question for satisfaction: if they would go back to paper records 

or reintroduce paper records, 79.8% responded 'no' and only 7.5% wanted to go 

back to paper. From the 12.7% of nurses who 'do not know' most of them are nurses 

with no experience of the paper record system. 

8.4. INFERENTIAL ANALYSIS 

As a general rule, the way the IT system works has to produce the expected 

outcomes; mechanisms and outcomes should be closely related. Bivariate 

correlations were carried out to verify the relationship between the mechanisms, 

system characteristics and the outcomes. 

Highly significant results were drawn for all the variables except for ability with 

computers that had no significant correlation values for patient care and hospital 

profile. (Table 8.11). There is a close relationship between mechanisms and 

outcomes and therefore outcomes can be considered as explained by mechanisms. 

Table 8.11. Pearson's correlation coefficients for mechanisms and outcomes 

Satisfaction Patient care Teamwork Hospital Global 
with the profile outcomes 
Erogram 

IT support 
-0.419** 0.365** 0.419** 0.254** 0.436** 

Usability 
-0.537** 0.498** 0.521 ** 0.321 ** 0.576** 

Information -0.470** 0.511** 0.458** 0.284** 0.558** 
characteristics 

Quality -0.406** 0.489** 0.340** 0.276** 0.491 ** 
documentation 

Ability with 0.426** -0.150 -0.266** -0.111 -0.212** 

the program 

** p< 0.01 
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Before carrying out the analysis a comparison of individual characteristics within 

units' classification was performed to ensure that there were no individual 

characteristics differences within the different unit variables and, therefore, both, 

individual users' and units' characteristics can be analysed separately without risk of 

bias. 

No individual differences were found within the different unit classifications 

(individual units, type of unit and type of patients) except for years working; nurses 

working in ICU are older than those working in general wards (t= 2.708, df= 170, 

p=0.007). Therefore, individual users' and units' characteristics can be analysed 

separately without risk of bias. Tests used for analysis and results are summarised in 

Table 8.12; significant results appear in bold. 

Table 8.12. Comparison of nurses' characteristics within the different units' 
classifications 

CONTEXT INDIVIDUAL USERS 
(dependent variable) 

age 

years working 

overall time of absence 

time as part time 

attitude towards introduction of 
technology 

ability with computers 

UNIT CLASSIFICATION 

Individual Type of unit Type of 
units patient 

0.117a 0.077 0.151 a 

O.013c * O.OO7d+** O.020c#* 

0.l30c 0.401 d 0.070c 

0.312c 0.558d 0.120c 

0.547e 0.582e 0.415e 

0.580a 0.129b 0.136a 

a Kruska~ Wallis; b Mann-Whitney; c ANOV A; d t-test; e Chi-square; ** p< 0.01 

* p< 0.05; 
+ t= 2.708; degrees of freedom= 170 
# F= 3.308; degrees of freedom= 3 
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8.4.1. Relationships between nurses' characteristics and mechanisms and 

outcomes 

Results from comparison between mechanisms and nurses' characteristics did not 

produce significant results except for ability with the program that is highly 

significant for most of the nurses' characteristics variables. Comparison within age 

categories are significant (X2=26.241, df= 6, p<O.OOl); mean value for ability with 

the program tends to be more positive in younger nurses (Table 8.13). In the same 

way years working and ability with the program have a negative correlation (r= -

0.238, p<O.OOl), the more experience the less ability. As it is expected nurses 

considering themselves as good in computer use feel confident in the use of the 

program (r= 0.524, p<O.OOl). 

Table 8.13. Mean values of ability with the program in relation to age 

n Mean SD 

< 25 years 41 7.54 0.94 

26-30 44 7.87 0.70 

31-35 33 7.6 1.09 

36-40 22 6.86 1.28 

41-45 17 6.97 1.28 

46-50 9 6.66 0.70 

> 51 years 4 7.75 0.95 

Total 170 7.45 1.06 

Attitude towards introduction of information technology is the only users' 

characteristics that have significant results on some mechanisms (Table 8.14): 

usability (t= 2.988, df=167, p=0.003) and quality of documentation (t= 3.495, df= 

164, p=0.001). 
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Table 8.14. Mean scores of mechanisms in relation to attitude towards the 
introduction of information technology and t-tests for each of the mechanism 

IT support 

Usability 

Information 
characteristics 

Quality 
documentation 

Negative 

n Mean 

5 

6 

6 

5 

2.26 

2.30 

2.58 

2.56 

SD 

0.72 

0.66 

0.71 

0.64 

n 

163 

163 

163 

161 

** p< 0.01; * p< 0.05; SD: standard deviation 

Positive 

Mean SD 

1.80 

1.72 

2.09 

1.80 

0.48 

0.45 

0.55 

0.47 

df 

166 

167 

167 

164 

t-test 

t 

2.048* 

2.988** 

2.108* 

3.495** 

Nurses with a positive attitude have lower mean values and, therefore, more positive 

perception of all the mechanisms variables, especially for usability and quality of 

documentation. 

Attitudes towards introduction of technology is also the only user characteristic with 

significant results on outcomes, both for satisfaction with the program (Z= -3.085, 

p=0.002) and all the factors included in the outcome analysis (patient care, 

teamwork, hospital profile and general outcomes). It is highly significant for all 

variables except for hospital profile where significance is only p< 0.05. Nurses with a 

positive attitude towards the introduction of technology have a better perception of 

the impact of electronic system in their daily work (Table 8.l5) 
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Table 8.15. Mean scores of outcomes in relation to attitude towards the introduction 

of information technology and t-tests for each of the outcomes 

positive negative t-test 

N Mean SD n Mean SD df t 

patient care 161 2.02 0.48 6 2.83 0.84 165 3.926** 

team work 164 2.15 0.58 6 3.11 0.80 168 3.868** 

Hospital 
165 1.86 0.61 6 2.41 1.02 169 2.125* 

profile 

global 158 2.02 0.42 
outcomes 

6 2.83 0.78 162 4.452** 

** p< 0.01; * p< 0.05; SD: standard deviation 

Figure 8.5 summanses results of the analysis of CMO looking at users' 

characteristics as context. Lines represent comparisons and relationships with 

significant values p< 0.01. 
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Figure 8.5. Representation of the significant relationships between users' characteristics, mechanisms and outcomes 
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8.4.2. Relationships between units' characteristics and mechanisms and 

outcomes 

Support from the information technology department is the mechanism most related 

to unit characteristics. Mean values of IT support are more negatively perceived in 

ICU than general ward (t= 4.770, df= 167, p<O.OOI). On the basis of individual units, 

ANOVA demonstrated significant differences (F= 4.717, df= 11, p<O.OOI). 

Bonferroni testing (Appendix 6) showed that this difference lay only between ICU 

and most non-ICU units. Testing on the basis of type of patient ANOV A showed 

significant differences (F= 7.990, df= 3, p<O.OO 1); Bonferroni testing (Appendix 7) 

showed difference between ICU and other types of patient. Therefore tre difference 

in support from IT on the basis of unit characteristics seems mainly to counted to by 

differences between I CU and other areas. 

Similar results can be observed for information characteristics, although significance 

when comparing within individ ual units is only p< 0.05. 

What is interesting to note is that context variables more related to workload, such as 

occupancy rate and intensity of patients, have no influence in assessment of 

mechanisms (Table 8.16) 
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Table 8.16. Pearson's correlation coefficients for mechanisms and nursing units 
activity variables 

Ability with IT Usabilit Information Quality of 
the program support y characteristic documentatio 

s n 

Mean number of 0.033 0.099 0.046 -0.036 -0.025 
patients 

Intensity patients 0.002 -0.004 0.043 0.105 -0.046 

(DRG) 

Occupancy rate 0.137 -0.081 -0.061 -0.049 -0.187* 

Mean number of -0.074 0.155 0.057 -0.068 0.085 
specialities 

* p< 0.05 

As with mechanisms, unit characteristics seem to have more influence than users' 

characteristics on outcomes, but results point out that differences are explained not 

just by the distinction between general wards and ICU and therefore type of patients 

and individual units have also some impact on outcomes. Differences between 

general wards and ICU are only highly significant for teamwork (t= 3.792, df= 169, 

p<O.OOl). Type of patients has significant differences in patient care (F= 4.676, df= 

3, p=0.004), teamwork (F= 7.987, df= 3, p<O.OOl) and mean score for outcomes (F= 

6.018, df= 3, p=O.OOl). 

Table 8.17. Mean scores of outcomes for the different type of patients and ANOV A 

scores for each of the outcomes 

Surgical Medical MedicaVsurgical Critical care ANOVA 

Mean Mean Mean Mean 

N (SO) N (SO) N (SO) N (SO) df F 

patient care 2.03 1.86 47 
2.21 33 

2.15 (3, 164) 4.676** 
30 (0.41) 

58 (0.43) (0.61) (0.49) 

team work 1.94 2.00 2.29 36 
2.51 (3.167) 7.987** 

58 47 30 (0.43) (0.56) (0.64) (0.64) 

Hospital 1.83 1.82 1.94 36 
1.91 (3, 168) 0.428 

30 57 49 (0.77) (0.50) 
profile (0.56) (0.62) 

general 1.97 1.88 2.20 33 
2.20 

0.161) 6.018** 
30 57 45 

outcomes (0.32) (0.40) (0.55) (0.40) 

** p< 0.01 
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As can be seen in Table 8.17, units caring for medical patients have a more positive 

perception on outcomes than those caring for medical/surgical patients and critical 

care patients. Differences in patient care are explained by differences between 

medical and medical/surgical; medical units being the ones that perceived a positive 

impact of information technology in patient care. Teamwork differences, as have 

been seen in the comparison between ICU and general wards, are explained by the 

negative perception of ICU nurses when compared to the rest of units. 

Comparisons for individual units have also significant values for patient care (F= 

2.646, df= 11, p=0.004), teamwork (F= 3.115, df-= 11, p=O.OOI) and mean score for 

outcomes (F= 3.083, df= 11, p=O.OOI). 

It is interesting to note that one unit (unit D) showing more significant values in the 

Bonferroni post-hoc test, is not a medical unit. Therefore, other aspects of unit 

characteristic s, more than just the simple distinction between UCI and general wards 

or the type of patients, are affecting the perception of outcomes except for teamwork. 

Unit characteristics in relation to workload have less impact although some 

significant values (p< 0.05) can be found (Table 8.18). It is interesting that the 

negative correlation between the number of specialities, a reference for the diversity 

of patients in the unit, and satisfaction with the program, show the more specialities 

involved the less satisfaction with the program. On the other hand occupancy rate has 

a significant positive correlation; more busy units are more satisfied with IT. 
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Table 8.l8. Pearson's correlation coefficients for outcomes and nursmg units 

activity variables 

Satisfaction Patient Teamwork Hospital General 
with the care profile outcomes 
Erogram 

Mean number of -0.126 0.l09 0.064 0.019 0.094 
patients 

Intensity patients -0.067 0.012 0.063 0.104 0.050 
(DRG) 

Mean number of -0.199* 0.l71 * 0.138 0.028 0.164 
specialities 

Occupancy rate 
0.205* -0.084 -0.210* -0.026 -0.144 

* p< 0.05 

Figure 8.6 summanses results of the analysis of CMO looking at units' 

characteristics as context. Lines represent comparisons and relationships with 

significant values p< 0.01. 
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Figure 8.6. Representation of the significant relationships between units' characteristics, mechanisms and outcomes 
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8.4.3. Results from path analysis 

Context variables included in the path analysis are those with significant results in 

the bivariate analysis. To simplify the analysis a mean value (IT environment) for the 

factors included In mechanisms (IT support, usability and information 

characteristics) has been used; ability with the program has been considered 

separately because of the theoretically developed causal paths in the model. Also, 

outcomes variables have been comprised in one item calculating a mean value for the 

outcomes factors and satisfaction with the program. Despite differences in the 

measure of the variables, a high correlation among them justifies the calculation of a 

mean value of all of them. Satisfaction with the program variable was recoded in 

order to have the same direction from positive to negative values as the outcomes 

scores. 

A hypothesised nudel was constructed based on significant relationships from the 

bivariate analysis and following the CMO configuration pattern. In order to provide a 

better understanding of the impact of context variables on mechanisms and 

outcomes, the analysis has been done initially for individual context variables 

(attitudes towards the introduction of technology and ability with computers) and in 

the second step unit variables have been included. Unit variables with a significant 

relationship in bivariate analysis are type of unit and type of patients, but only type 

of patients has been included in the analysis as it already includes a category for 

critical care patients. Type of patients needs to be transformed into dummy-coded 

variables before being included in the analysis. Medical/surgical patients have been 

considered the reference category as it is the least specific category, having both 
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medical and surgical patients. The dummy-coded variables are represented in table 

8.19. The models are represented in a path diagram (Figure 8.7). 

Table 8.19. Dummy-coded variables for type of patients 

Type of patients Value Dummy: Dummy: Dummy: 

Surgical Medical Critical care 

Surgical 1 1 0 0 

Medical 2 0 1 0 

Medical/surgical 3 
(reference category) 

0 0 0 

Critical care 4 0 0 1 
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Figure 8.7. Path diagram for significant relationships between context, mechanisms and outcomes variables 
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The structural equations designed for the analysis of model A are: 

• Ability with computers = (B) attitudes + E4 

• IT environment = (B) attitudes + E3 

• Ability with the program = (B) attitudes + (B) ability with computers + (B) IT 

environment + E 1 

• Outcomes = (8) attitudes + (B) ability with computers + (B) ability with the 

program + (B) IT environment + E2 

(B corresponds to the path coefficient and E to the unexplained variance) 

Model B: 

• Ability with computers = (B) attitudes + E4 

• IT environment = (8) attitudes + (B) Medical + (B) Surgical + (B) Critical 

care + E6 

• Ability with the program = (B) attitudes + (B) ability with computers + (B) IT 

environment + E1 

• Outcomes = (8) attitudes + (B) ability with computers + (B) ability with the 

program + (8) IT environment + (B) Medical + (B) Surgical + (B) Critical 

care + E5 

Multiple linear regression analysis has been carried out for each of the equations. 

The significance level of p< 0.05 was used for the standardised beta regression 

coefficients and for the adjusted R which indicates the explained the amount of 

explained variance for each of the dependent variables. Results are represented in 

Figure 8.8. 
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Figure 8.8. Path analysis of significant relationships between context, mechanisms and outcomes 
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There is a significant impact of both mechanisms and context variables on outcomes. 

In model A, only with nurses characteristics variables, the total unexplained wriance 

for outcomes as a dependent variable is E= 0.44. When unit characteristics are 

included, model B, it does not make a big difference, E= 0.41. 

The biggest influence is made by IT environment (13= 0.62, p< 0.01). In the same 

way, when IT environment i taken out from the model the unexplained variance 

increases significantly (E= 0.70) if compared with the unexplained variance resulted 

from taken out attitudes (E= 0.45). 

Attitudes have both a direct effect on outcomes (13= 0.l9, p= 0.001) and an indirect 

effect through IT environment (B= 0.23, p= 0.002). Ability with computers has only 

an indirect effect on outcomes through ability with the program (B= 0.49, p< 0.01). 

Unit characteristics have only a direct effect on outcomes and they do not have a 

significant influence on mechanisms, except for critical care patients. 

It is interesting to note that some differences can be found when the path diagram is 

applied separately for satisfaction with the program (Appendix 8) and outcome 

factors (Appendix 9). The total unexplained variance increases in both cases, to E= 

0.55 in model A and E= 0.55 in model B for satisfaction, and to E= 0.53 in model A 

and E= 0.49 in model B for outcome factors. 

Although still being highly significant, changes in the influence made by IT 

environment can be observed. Satisfaction is less influenced by the IT environment 

(B= 0.48, p< 0.01) than outcome factors (B= 0.63, p< 0.01). On the other hand, unit 

characteristics do not have a direct effect on satisfaction but it has a direct effect on 
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outcome factors. Lastly, ability with the program has a direct effect on satisfaction 

(B= 0.27, p< 0.01) but not on outcome factors. 
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9. RESULTS OF ANALYSIS OF OPEN-ENDED 

QUESTIONS 
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9. RESULTS OF ANALYSIS OPEN-ENDED QUESTIONS 

The questionnaire includes open-ended questions; some of them are direct open 

questions while others ask for further explanations in a response to a closed question. 

One of the open questions was not included in this analysis because, when analysed, 

it was discovered that not all the nurses understood it in the same way, so producing 

conflicting results. 

Six main themes, which comprIse different categories, emerge from the content 

analysis of the results of open-ended questions. There were categories that have not 

been included in the final results because their contribution to the overall description 

was minimal, either because they were mentioned very rarely (less than 5% of the 

coded responses) or because of the lack of richness of content. Table 9.1 summarises 

the different themes and categories. 

Table 9.1. Themes and categories from open-ended questions 

THEME CATEGORIES 
Information: data and information provided by the l. Information accessibility 
program 2. Quality of the information content 

3. Quality of the information format 
Communication: impact of the use of the program in l. Communication III the nursmg 
communication processes team 

2. Communication III the health 
team 

Patient care: impact of the use of the program in patient 1. Continuity of care 
care 2. Co-ordination of care 

3. Decision-making 
4. Individualised care 
5. Patient care in general 

Documentation process: impact of the program in the 1. Quality of the documentation 
documentation process process 

Work dynamics: impact of the use of the program in the 1. Makes work easier 
work routine 2. Integration of IT in daily \vork 
Running of the program: how the program works 1. Unexpected interruptions 

2. Speed of the program 
3. Ease of use 
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An overview of the findings is given by the overall description of the different main 

themes taking into account the association of themes and categories within the 

different questions. Cross-case analysis was carried out looking at associations across 

the different type of units in relation to the kind of patients and nurses in relation to 

age. An overview of themes can guide the interpretation of the separate groups as it 

provides the structure to compare and contrast different groups. 

The frequencies of responses help to further understand the findings and nurses' 

responses are used to illustrate the descriptions; quotes are identified by the 

questionnaire number in parentheses. I translated nurses' responses. 

9.1. OVERALL DESCRIPTION OF THE THEMES 

9.1.1. Information 

Information represents the highest frequency of coded responses, that being mainly 

positive, and relates to the advantages of the IT system and how an information 

system contributes to good documentation. It comprises three categories (Table 9.1). 

Accessibility of data is mostly positive with only three responses categorised as 

negative. To describe a;cessibility nurses talk about finding information quickly, 

easy access to a large amount of data and access to the same data from different 

places within the hospital. 

"An information system gathers all the documentation, it is 

always available and it can be accessed by all the members of the 

health team from different places" (q.97). 

Nurses reflect the positive impact that accessibility of data, anywhere and any time, 

has in daily practice. 

They do not mention confidentiality issues associated with the accessibi lity of data: 
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they recognise that the system has security measures to protect patient data and to 

secure access and use by professionals, but they are not always well used. 

Quality of information content is generally expressed as "a lot of data" or "all the 

patient data". Nurses trust that everything is recorded and that the patient record in 

the IT system is as complete as possible. Along with more data being registered, 

nurses identify as factors contributing to this completeness of data that with the IT 

system there is a lower risk of losing patient data and that errors due to transcription 

or misreading are minimised. The need to enter the data to contribute to the quality 

of the content is acknowledged by some of the nurses; one of them says: 

"The computer tells you what you have registered, but the 

computer does not know what you do not register" (q.88). 

Nurses consistently identify the quality of information format as the program 

providing a "global view of the patient"; clarity, classification and organisation of 

records are some of the characteristics described by the nurses. Nevertheless, nurses 

recognise the importance of other nurses' information in order to have a complete 

and comprehensive picture of the patient situation and the need to see the patient in 

order to make sense of the information they get from the system. One nurse says: 

"The program gives you specific data about the patient, but it is 

only by seeing and being with the patient that enables you to 

understand the real sitmtion" (q .111). 

Despite the introduction of the IT system, there still a pnmacy of oral 

communication in relation to the shift report, they use the IT system information to 

confirm or check what has been said. 
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An important aspect which contributes to the quality of both the content and the 

format of the information, is that the system is an integrated system that unifies all 

patient data. Nevertheless, one nurse questions herself about confidence in the 

quality and accuracy of data provided by the system where there are so many 

different people using computers to access and enter data. 

Negative responses are mainly associated with the problem. of having two different 

programs for nursing documentation that makes the continuity of the patient 

documentation and access to the data registered in the other program difficult. Nurses 

also feel that there are aspects of the patient that do not fit into the more structured 

data used in the system. 

9.1.2. Documentation process 

Coded responses of the quality of the documentation processes are present in all 

questions except on those related to results or outcomes. Nurses consistently identify 

that the use of the program has a positive influence on the documentation process. 

Nurses recognise that the system provides a mified way to collect data from all the 

professionals. Additionally, they report satisfaction using the program for recording 

patient data and recognise that it is easier to document data with the IT system than 

to do it with the paper record. One nurse refers to this saying: 

"You are more precise and more specific, and also more 

meticulous, because you register practically everything but in a 

more coherent way" (q.67). 

The IT system provides protocols which help nurses to plan the care and assessment 

of the patient; they identify the use of protocols as being more difficult to forget 
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things that need to be documented and contributing to a more unified way of working 

across the hospital. 

An important aspect raised by nurses about the introduction of the IT system is the 

increased awareness of the importance of the documentation processes. 

Documentation is now more considered as part of their responsibility and it is 

increasingly integrated into their daily work. 

"Now you dedicate more time to patient documentation but 

because now we are assimilating that patient documentation is 

part of our work. Before you did it only if you had spare time" 

(q.l 09). 

Many of the less optimistic views revolved around the documentation process with 

the IT system being time consuming and the risk of not doing it well. The amount of 

data that needs to be recorded is identified as the main reason; sometimes there is no 

time to do it properly and sometimes, as you have to record so many data everyday, 

you tend to do it in a routine way. 

"You have to fill in so many data that it can begin to be 

monotonous and you register it out of habit" (q.9). 

Negative responses also refer to the failure of more strlllctured data used by the 

program to reflect what they want about the patient, nur ses express it as the need to 

say "something" else when registering patient data. It is interesting to note how 

structured data are seen as positive for recording patient data but when nurses talk 

about searching patient data to learn about the patient, Hey refer to the unstructured 

data written in the system at the end of each shift. In the same way, under time or 
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workload pressure, they tend to write about the patient instead of recording the 

structured data. 

It is interesting that nurses, after the introduction of the IT system, continue using 

"scraps" ("personalised recordings of information that is routinely made on any 

available piece of paper or in small notebooks" (Hardey et al 2000, pp208)) as the 

working tool during the shift for patient data. Although they reflect trying to register 

in the IT system during the shift, it is usually at the end of the shift when they sit 

down in front of the computer and complete patient documentation. Scraps are seen 

as a working tool but not part of patient documentation. 

9.1.3. Communication 

Communication is generally identified as an outcome of the use of the IT system in 

clinical practice. It is interesting to observe that, although there is a balance between 

positive and negative responses, when we look at the categories we see that 

communication within the nursing team IS mostly negative and communication 

within the health team is mostly positive. 

Positive responses refer to better communication of patient data because of the 

accessibility of information for all members of the team, having all patient data 

registered and in the same place. Negative responses are mainly related to the 

decrease of verbal communication. 

With regard to describing the impact on communication in the nursing team, nurses 

talk about more individualised work, lack of information about other patients in the 

unit, more time spent on computer and therefore less time to talk to nurses in the 

team. 
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"With regard to communication within the nursing team, when it 

is about patients it is positive, but on direct contact with nurses it 

has a negative influence. Nurses spend more time with the 

computer and talk less" (q. 45). 

In relation to communication within the health team, while some nurses VIew 

accessibility of data as a positive factor for communication, others feels that, because 

of increased accessibility doctors are less physically present in the units and they 

tend to ask fewer questions of the nurses. This is seen in statements such as: 

"Before doctors came to the ward to update medical orders and 

incidences were discussed. Now they update medical orders from 

distance and have less presence in the ward" (q.l64). 

9.1.4. Patient care 

After information, patient care has the highest frequency of coded responses and it is 

positively valued. Although it comprises five categories, nurses tend to talk in 

general about patient care without making specific references to the different aspects 

of it. It is curious to note the few responses related to decision making and that those 

are negative. It seems to be more related to the decrease of verbal communication -

decisions are not talked about - than to the increase of patient data and its 

accessibility . 

"At the time of the ward round and changing the treatment of the 

patient, now it is done practically without consulting you, before 

it was more teamwork" (q.133). 

Responses are mostly related to results: why good documentation is needed and 

positive and negative results. It is interesting to note the same frequency of coded 

103 



responses of patient care within positive and negative results. It is clear that the 

reason for good documentation is patient care but the program itself is perceived as 

having a positive and a negative impact on patient care. 

The program facilitates a unified way of working across the different professionals 

and the different units. Nurses also feel that the use of the program decreased the risk 

of errors thus having a positive impact on quality and safety issues: 

"Everything is recorded. The concept of error is dramatically 

decreased" (q.15 4). 

There is a close relationship between information and patient care on nurses' 

comments; information is seen as the basis for individualised and high quality patient 

care. 

Negative responses talk about the decrease in time spent with patients. 

"Sometimes I have the impression that instead of sitting at the 

computer I should be in the room with the patient" (q.146) or 

"It requires more time for the computer and that means less time 

for the patient" (q.70). 

9.1.5. Running of the program 

The running of the program seems to be the most negative aspect of the IT system 

and coded responses are mainly related to the problems with the program. 

Unexpected interruptions is the most frequently mentioned problem because nurses 

have to exit the program and then enter it again and this means time and sometimes 

re-entering data. The speed of the program and the ease of use have a balance 

between positive and negative perceptions, the former being a little more negative. 
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9.1.6. Integration of the program in work dynamics 

There is a balance of positive and negative responses. The negative responses are 

linked to the lack of integration of IT in daily practice, especially because of the 

resistance that some doctors have to using it. Having some doctors still \\Orking with 

the paper record decreases the quality of the content of the IT system and especially 

contributes to the lack of a comprehensive picture of the patients' situation because 

the patient data are scattered in different places. Nurses also refer to the preference of 

some doctors to ask the nurse for data instead of looking it up directly in the IT 

system. 

The positive impact on work dynamics includes helping the process of the 

coordination of tests, no paperwork, fewer phone calls and movement out of the 

units. Time saving is the main advantage here. 

There is an interesting issue with the need of getting used to the system and the sense 

of the program having great potential nurses still have to discover. It highlights the 

need for time and ongoing training to facilitate the adaptation to and integration of 

the use of the IT system in daily practice. 

9.2. DIFFERENCES IN NURSES PERCEPTIONS IN RELATION TO 

DIFFERENT UNIT CONTEXTS 

Communication 

Nurses in units with critical care patients and, specifically unit A, have the highest 

frequency of coded responses related to communication. They have a positive 

perception of communication within the health team but negative for communication 

within the nursing team. Routine changes especially during the shift report are the 

main reason. The shift change used to be with all the nurses around the table with 
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their paper graphics, each nurse got the infonnation about the patient she was going 

to care for, but they have also a grasp of the rest of the patients' situation. Now it is 

done at the bedside around the computer and only with the nurses directly involved 

in the care of that patient. They miss the shared awareness of the unit and patients 

situation they used to have when using the paper record. 

Nurses from units with medical and medical/surgical patients refer more to the 

decrease in verbal communication especially in the communication with doctors as 

they access or register data in the computer and do not speak to the nurse. Within the 

medical units, unit I is an exception; accessibility of data is seen by most of the 

nurses as a positive aspect for healthcare team communication and they do not 

mention a decrease in verbal communication. 

Nurses working in units with surgical patients also see content and accessibility of 

infonnation with the IT system as positive for healthcare team communication. 

Information 

Despite a general consensus on nurses' perspectives on infonnation there are some 

specific issues raised in individual units. leu nurses mention quite freqtently their 

previous paper record and talk positively about it because they used to have a better 

global view of the patient situation. This could justify the more negative perception 

they have when compared to the rest of the units. They refer also to legibility of 

patient data with the IT system as a positive aspect of infonnation within the IT 

system more frequently than nurses from other units. 

It is also interesting to note the importance that nurses from unit I give to the quality 

of infonnation content for patient care; many of the responses related to this theme 

include a reference to patient care. 
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There is also one comment that relates quality of information format with a certain 

type of patients: 

"lack of global view of no standard patients. Medical pathologies 

that affect different processes of the patient, in these cases the 

program is complicated" (q.l 09). 

Documentation process 

Two of the negative responses are associated with context variables related to the 

kind of patients: 

"The problem is with complicated patients. It is difficult to 

reflect well the patients problems and that the rest of the team 

understand it easily" (q.l 09) and 

"In units where the length of stay is short, a lot of time is lost 

recording too many data" (q.36). 

In all the units the total coded responses for documentation are more positive than 

negative and there are not clear differences either in the frequencies or the content of 

the responses. 

Patient care 

There are no notable differences. Only that surgical units seem to be more negative 

about the impact of the IT system in patient care and it is consistently identified with 

the decrease of time dedicated to patients. The time they used to be with the patient, 

now, with the IT system, has to be distributed between the patient and the computer. 
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Running of the program 

In relation to ease of use, leu nurses refer to the previous paper record as easier than 

the IT system. Also the program is slow with long stay patients because of the 

amount of data recorded; it takes time b open the electronic patient record and it 

takes time to jump across the different applications. 

In general, medical units are more. negative than the medical/surgical and surgical 

ones. Patients in medical units are more complicated in relation to the co-ordination 

of tests and medication, and this could be an explanation of the difficulties with the 

use of the IT system experienced by nurses in these units. 

Integration of the program in work dynamics 

There are no differences either in the frequencies or in the content of the responses. 

All the units reflect the same advantages and problems of the integration of the IT 

system in work dynamics. 

Other issues related to society context 

Some nurses refer to the wider context of society where the tendency is towards an 

increasing introduction of technology, it is something that cannot be ignored and they 

have to make use of it. IT systems are seen as part of todays world and the perception 

is positive, not as an unavoidable event we have to live with but as an <lJportunity 

and advancement. 

9.3. DIFFERENCES IN NURSES PERCEPTIONS REGARDING AGE 

There are no clear differences across ages. Nevertheless, some subtle variations 

could be mentioned. 
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It is interesting to note that younger nurses tend to have a more balan:ed perception 

of communication having positive and negative aspects related to it and oldest 

nurses, those with more than 51 years, no mention communication at all. 

In relation to documentation processes the youngest nurses, those under 25 years, are 

the ones that mention more frequently how the availability of protocols in the IT 

system helps them to plan patient care. They seem to be more worried about not 
. . 

forgetting to register anything important for patient care while the rest of the nurses 

focus more on the speed of the documentation process with the IT system. 

Another issue is how youngest nurses are more specific when describing the impact 

that the IT system has in patient care; despite being the general category of patient 

care the most frequent, Hey mention more frequently than the rest age groups the 

impact on continuity and coordination of patient care and the impact on 

individualised care and decision making. In contrast, younger nurses are less specific 

about how the IT system affects daily work and they refer to it as just making work 

more organised. Older nurses mention it more frequently and specify how the IT 

system has reduced bureaucracy, simplified the processes of coordination of tests and 

reduced telephone calls and movement out of the units. 
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10. DISCUSSION 
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10. DISCUSSION 

In accordance with the realistic evaluation framework, discussion of findings is 

structured around the concepts of context, mechanisms and outcomes in IT 

implementation. The potential of realistic evaluation to move forward IT 

implementation evaluation research is examined in the context of the actual debate 

on IT evaluation research. Recommendations for policy making, practice, education 

and further research are provided at the end. 

10.1. AIM OF THE STUDY AND MAIN RESULTS 

The main aim of the study was to provide a comprehensive evaluation of using an IT 

system in clinical practice from the nurses' perspective. Principal issues around 

information and information management have been addressed trying to establish a 

relationship between how the IT system works and the impact on clinical practice. 

Context variables have been taken into account in order to understand differences in 

nurses' perception and how individual and unit characteristics could influence the 

use and impact of IT system in clinical practice. 

Success of IT implementation is multidimensional and complete evaluation is an 

overwhelming task. In this study the focus has been on nurses' perception of success 

leaving out other aspects, such as completeness of records. 

Realistic evaluation has been used as a method and as a theoretical framework, 

looking at why and how the IT system works when implemented in clinical practice. 

From this theoretical framework the issue is that IT systems have to provide the 

reasons and resources to enable users to obtain the outcomes and it is the action of 

the different stakeholders that make them work (Carlsson 2003). Realistic evaluation 
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provides configurations of context-mechanism-outcomes that explain the underlying 

re lationships to understand why and how a programme or intervention works. The 

study has been exploratory as a first step for further research on IT implementation. 

It tries to explain possible associations and uncover new possible context, 

mechanisms and outcomes variables that could be considered in further research. 

Results show a positive perception of nurses in relation to the impact of the IT 

system in clinical practice. Overall satisfaction with the program is high and only 

7.5% of the nurses wanted to return to paper records. 

There are very slight differences in the perception of the different outcome factors, 

all of them are positive and teamwork is considered the least benefit from the IT 

system. In the same way nurses' accounts reflect how the IT system increases the 

sharing of information among the team members but, on the other hand, it decreases 

verbal communication. Patient care is positively influenced by the implementation of 

the IT system but the disadvantage is having less time to be with the patient because 

the system is considered time-consuming. 

Looking at the mechanisms, support from the IT personnel is perceived as positive 

and there is confidence about their cooperation and comprehension of clinical 

practice in order to meaningfully dewlop and adapt the program to clinical practice. 

Usability of the program from both perspectives, the ease of use of the program and 

integration in daily work, is considered adequate with mean values between very 

positive and positive. This correlates with the high confidence nurses have with 

regards to their ability with the program. 

Nurses also positively perceive information characteristics; nevertheless, when 

compared with the other mechanisms it is the least valued. Accessibility of 
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information is highly valued as an advantage of the IT system both from the 

quantitative and qualitative data. Quality of the documentation is good and it could 

be justified by the positive impact on the documentation process referred to in 

nurses' responses to open ended questions. Nevertheless, it does not give a complete 

picture of the patient for 54% of the nurses. It is due this way, in part, because not all 

the doctors use the IT system to record patient data or to access patient data, but there 

are also references in nurses' comments to the importance of nurses' accounts about 

the patient situation and the need to see the patient to make sense of data from the IT 

system. 

Comparisons of results to look at possible differences between the different contexts 

variables provide interesting conclusions. Individual characteristics look as if they do 

not have an impact on mechanisms and outcomes, except attitudes towards the 

introduction of technology. Unit variables have an influence on both in bivariate 

analysis but multivariate analysis shows that the influence is on outcomes and not on 

mechanisms. Figure 10.1 represents the final model from the path analysis where 

only the significant associations are represented. 

Results from open-ended questions also follow this pattern, only unit context 

variables seem to identify differences in themes and categories. Nurses' accounts 

also reflect cultural aspects and work habits or routines that influence their 

perceptions of the IT system: such as positive experience with previous paper record, 

changes in shift turnover and communication network. 

Before proceeding with the discussion, there are limitations to the study which 

should be noted including the fact that this was one evaluation of one system on one 

site, therefore, the results have limited generalisabilty. Study design, instrument 
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design, administration, analysis and interpretation were all done by one person, 

which is the nature of a doctoral level study, but this makes the elimination of bias 

difficult in the presentation of the study. In addition, I was a senior manager in the 

hospital where the study took place so the issues of coercion to participate and the 

provision of socially desirable responses cannot be avoided. 

To minimise coercion to participate I did not have direct contact with the nurses 

regarding their participation in the study. They were invited by letter and ward 

managers were responsible for facilitating their participation once they had expressed 

their willingness to do so. 
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Figure 10.1. Model of relationships between context, mechanisms and outcomes 
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10.2. MECHANISMS 

Mechanisms in this study compnse Issues around the characteristics and 

development of the program, how the IT system works. It revolves mostly around the 

concept of user- friendliness, looking at usability, because of system characteristics 

and integration in daily workflow, and the quality of the information it provides. 

10.2.1. System characteristics 

IT system characteristics are positively valued by nurses and it is interesting that, 

except for the positive score of closed-ended questions, they do not refer to aspects 

of navigability or the system being intuitive and ease of use in the open-ended 

questions. It seems that these aspects, also with reference to the literature, are taken 

for granted and only when they are not present are reflected on by users (Darbyshire 

2004). Very few nursing studies have addressed this directly, such as Staggers and 

Kobus (2000) study comparing different user interfaces and nurses' responses to 

them. Nevertheless, technical problems (system downtime, unexpected interruptions, 

slowness, etc) are still a significant issue (Moody et al 2004; Lee, 2004; Axford and 

Carter 1996). In this study, answering the questions about the main problems with 

the IT system, almost 60% of the answers are related to technical problems. It is not 

the IT program itself but the IT structure that supports it that needs further 

development in order to facilitate the use of IT systems in clinical practice. 

It is interesting that the concept of getting used to the program that nurses report in 

relation to their confidence in using the IT system; time and training, even more than 

ease of use, are the most influential factors identified and they see it as an ongoing 

process. 
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10.2.2. Adaptation to workflow 

One of the main problems identified in the literature in relation to the usability of IT 

systems is the lack of adaptation to workflow and the IT systems not being clinically 

relevant, but instead appear to be designed for legal or management purposes 

(Urquart and Currel 2005). It is worth highlighting that nurses in this study positively 

valued this aspect, even more than the system characteristics; the program is 

integrated in the workflow and makes their work easier and also it is clinically 

relevant as data they enter in the IT system is important for the care of patients. 

Trying to identify aspects of the IT system evaluated that would have contributed to 

this perception, there are two that stand out: the type of IT system and user 

involvement. 

An integrated IT system is one of the characteristics highlighted by the literature as 

contributing to these systems being clinically relevant. Rosenbloom et al (2007) says 

how "Bringing together computerised tools toot allow providers simultaneously to 

document and order as part of a single workflow enhanced adoption of a 

documentation system" (p.110). The IT system that has been evaluated fulfils this 

requirement and nurses in the study agree, positively valuing the opportunity that the 

system provides not only to document and access patient data but also to order and 

coordinate the whole patient care process. It is a patient-centred system where the 

same system is used to document assessment and planning of care by the different 

professionals of the health team, to access patient medication, order and coordinate 

tests and access to results and so on. As it was explained in the introduction, the 

vision of the IT project is a focus on patient care. Data and functionality are for 

patient care, although it can be used for management purposes as well. 
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Another issue consistently raised by authors is the importance of user involvement in 

design and implementation (Urquart and Currell 2005; Fraenkel et al 2003). It has 

been identified as relevant for effective implementation as it favours incorporation of 

users needs but also as relevant for users' acceptance as it generates a sense of 

ownership (Urquart and Currell 2005). In this study this issue has not been directly 

addressed as the design and implementation phases of the project have not been 

analysed. Nevertheless, the positive perception nurses have of IT support could be 

considered a consequence of taking into account users' perspective. Nurses feel that 

people in charge of the development and improvement of the program understand 

their problems and that changes introduced are relevant for their work. They also 

perceived that their suggestions have an impact in the program improvement process. 

Being a self developed IT ~stem could have help to contribute to the sense of 

ownership and adaptation to workflow. IT personnel and clinicians from the hospital 

are responsible for developing and upgrading the IT system, there is no need to adapt 

a vendor system to the organisation because it is a system designed for the 

organisation. Bostrom et al (2006) describe the challenging process of adapting a 

vendor system, and lessons learned include the need of vendors to understand the 

complexities of practice and the importance of clinical staff being involved in all 

phases of the implementation. They also reflect the difficulties of adapting a larger 

program, intended to fit multiple organisations, to the actual setting and needs. 

It is important to bear in mind the agreement of authors to recognise the mutual 

influence between the IT system and the work routines in place. "Implementing 

information technologies necessarily transforms the healthcare practice at stake - this 

is unavoidable and, moreover, a central and legitimate reason to acquire IT 
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technology" (Goonnan and Berg 2000, p. 7). Nurses in the study also refer to 

changes in the work routine after the implementation of the IT system. In this sense, 

user involvement has even a greater relevance, it is not just a question of 

acknowledging users needs but a way to foresee and understand the impact and 

consequences it will have in clinical practice. 

10.2.3. Information characteristics 

Accessibility of data is the most valued aspect on infonnation characteristics and it 

corresponds to what has been pointed out in other studies (Embi et al 2004; Vassar et 

al 1999). IT systems offer a great opportunity to improve the way of recording 

patient data and therefore to improve the quality of infonnation content both in 

quantity and quality, mving more infonnation and being more accessible and usable. 

Nurses are satisfied with the quality of content emphasising the multidisciplinary 

approach of the IT system; it provides a unified way to collect patient data from all 

the professionals involved in patient care. This multidisciplinary approach has been 

highlighted in the literature as a key characteristic of the IT system for effective 

implementation (Fraenkel et al 2003) and Urquart and Currell (2005) recognise that 

it is a consequence of the IT system being carefully grounded in reflection on 

practice. 

10.2.4. Documentation processes 

A significant issue, which came up in responses to open-ended questions around 

adaptation to workflow, is the integration and impact of the IT system in the 

documentation processes, how the IT system supports the documentation processes 

and changes that came up after introducing the IT system. 
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Nurses recognise that it is easier to document with the IT system and identify some 

of the IT system characteristics, such as standard care plans as a reminder to 

encourage completeness or structured data that facilitates assessment data being 

consistently recorded across the hospital. On the other hand, easiness and an 

increased interest in healthcare organisations on quality and safety programs could 

have provoked an over documentation problem, with lengthy and not always better 

documentation (Embi et al 2004). Nurses in the study also reflect how the 

documentation in some cases, especially with short-stay patients, is too hng and not 

all data are needed for patient care, more data is not the hallmark of good 

documentation. 

The use of structured data is considered as one of the advantages of the IT system 

implementation and a condition for completeness but nurses reflect having problems 

to fit the patient situation, especially psychological aspects, into the "structure" 

provided (Urquart and Currel 2005; Lee and Chang 2004; Lamond 2000). The need 

for free text and narrative has been suggested in recent studies (Rosebloom et al 

2007; Lee 2004). Together with pointing out problems to reflect some patient 

situations with structured data. It is interesting to note how nurses, despite using 

structured data for recording, use unstructured data, the free text written at the end of 

the shift, to learn about the patient. Structured data seems to be not only a problem to 

reflect some patient situations, but of limited use to know the patient. But, is it a 

problem of the IT system or an old routine from paper documentation still in place? 

As Rosebloom et al (2007) suggests "there may be a tension between narrative 

expressively and structure" (p. 111); there should be a balance to make better use of 

IT system opportunities to improve completeness and coherence through structure 

and analyse possible misuse of free text because of routine. 
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IT systems are often introduced in the complexity of documentation processes 

around patient care, where the IT system, considered as the electronic patient record, 

coexists with other ways to record patient data and with different levels of formality 

(Fitzpatrick 2004). Nurses, despite the introduction of an IT system, continue using 

other means of managing patient data while caring for the patient, like "scraps", and 

use the IT system to record patient data at the end of the shift. They do not see scraps 

as patient documentation but as a working tool. Hardey et al (2000) analysing the 

role of "scraps", suggest that, while considering them as a sign of paper 

documentation inadequacies, "it would be wrong to assume that innovations to 

formal documents would consequently mark a decline in the role of scraps" (p. 214). 

It is important when evaluating the implementation of a new system to consider how 

old habits could live together with changes, whether they are a consequence of 

misuse or inadequacies of the new system and differentiate them from a lack of 

adaptation of work processes to change. Up to now most of the research on IT 

implementation in healthcare has been focused on a patient-centred perspective, 

translating the conception of the paper record to the capabilities of IT systems. 

Nevertheless, capabilities of IT systems and the consideration of the mutual 

influence of IT system and the working processes where they are implemented, 

should move research 10 a wider perspective, analysing IT systems in the context of 

overall documentation processes. The concept of a "working patient record" 

described by Fitzpatrick (2004) could be an starting point and as she says "the 

challenge is to provide clinician-centred support for their role in the delivery of care 

while providing a patient-centred coherence to that care both within and across 

settings (p. 301). 
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10.3. OUTCOMES 

Results in the study show an overall satisfaction with the program and nurses' 

comments point out a degree of confidence in the greater possibilities it has. Nurses 

do not want to go back to paper and, despite having some problems, they feel that the 

IT system has a potential that need to be explored and implemented. Patient care and 

communication are the main outcomes identified as being the rationale for IT 

implementation. 

10.3.1. Patient care 

Nurses make clear the relationship between documentation and patient care and they 

point out that the reason for good documentation is patient care. Nevertheless, the IT 

system has both positive and negative impact on patient care. 

Lee (2005b) points out that there is no empirical evidence that the lack of good 

documentation decreased the quality of care. On the other hand, measuring the 

impact on patient care is not an easy task and very few evaluations focus on that 

(Kaplan and Shaw 2004). Nurses in the study also have difficulties stating specific 

issues around impact on patient care, and in open-ended questions talk in general 

about patient care except for issues relating to patient safety. No problems with 

transcription and misreading were two of the issues raised. Decreased risk of errors is 

one of the reasons identified for a positive impact and, in many cases, the principal 

motivation for healthcare organisations to incorporate IT systems; the widespread 

use of applications on prescription and administration of medication are a good 

example of this. 
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It is interesting to note that nurses do not mention de- individualised patient care as an 

outcome of If implementation as compared with other studies, where standardised 

patient care plans are identified as a possible reason (Lee 2005b). The flexibility of 

the system suggests a range of activities to select but does not impose the plan of 

care and users' involvement in developing and upgrading their own standardised care 

plans could contribute to this perception. On the other hand, standardised care plans 

are seen as a help for younger nurses to develop more complete and better plans of 

care. 

Dillon et aI's (2005) study on nurses' views of IT implementation found also that 

nurses' concerns were about the effect of the IT system on patient care and 

dehumanising was one of the factors with a higher score. There is a concern around 

computers and losing the human component of nurses' work. This can tie in with the 

concept of time around patient care. Most of the negative responses talk about there 

being less time with patients, being in front of the computer and feeling they should 

be with the patient. Recent studies share the same results (Embi et al 2004). Studies 

on time perceptions and differences between paper and computerised records suggest 

mixed results (Urquhart and Currell 2005; Axford and Carter 1996). It could be 

possible that the introduction of IT systems has brought an increase in documentation 

time because more data are recorded but, on the other hand, it has simplified 

processes and saved time on phone calls and movement out of the units. Therefore, is 

it that nurses spend a lot of time in front of the computer or that perception of time 

being in front of the computer is seen as dehumanising? Social image of computers 

and their impact on human relations can have an influence in this aspect and it could 

be an interesting issue for further analysis. 
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10.3.2. Communication 

Communication is generally identified as an outcome of IT implementation but 

conflicting results can be found when results are thoroughly analysed. Overall 

evaluation of the impact in communication is positive but in open-ended questions 

some aspects tum out to be negative. 

Documentation is considered as a communication tool and IT systems have 

supposedly increased this capability; accessibility of data and more complete 

documentation improve communication. Nevertheless, nurses refer to a negative 

impact on communication because of a decrease in verbal communication, whether 

because of having more information at hand or whether they spend more time on the 

computer and have less time to talk to each other. Embi et al (2004), in a recent study 

of the impact of IT system on physicians, found similar results and noted that 

changes in work processes have a direct effect on communication. 

Changes in the handover, both in the way and the place it is done, are most 

frequently identified as being affected by the use of the IT system. They have been 

considered as having a negative impact on communication within the nursing team: 

more individualised work and less time to talk to each other. Nurses in leu highlight 

how the change of the place of the handover, from the central station to the bedside, 

has had a negative influence on nursing teamwork. On the other hand, Ammenwerth 

et al (2003b) find more negative results in one ward and they point out the influence 

of the change of the way of docume nting from bedside to the nursing office, where 

computers have been installed. Therefore, is not a question of where documentation 

takes place, but the change itself that has a negative effect. IT systems have been 
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introduced without consideration of the wider context of communication that might 

have required adaptation prior to implementation. 

It seems that, in the same way that the introduction of the IT system has had an 

impact on documentation processes, it has also had an impact on communication 

processes. Interaction and verbal communication are viewed as key aspects for 

teamwork and patient care and changes in communication patterns are seen with 

caution (Chiasson et al 2007; Embi et al 2004). Verbal communication is not 

dependent on the amount of information available and the need of face to face 

communication cannot be obviated as conversations allow for a give and take of 

ideas that optimise the making up of decisions (Embi et al 2004; Brown et al 2004; 

Coiera 2000). "Although initially conceived as a means of providing patient-specific 

information for individual patient care, clinical systems such as the electronic patient 

record have played a more collaborative role than originally anticipated by their 

designers. Changing from a paper-based to an electronic patient record affects 

stabilised communication practices, altering the content and patterns of 

interdepartmental communication" (Chiasson et al 2007, p. S92). Evaluation systems 

should consider IT systems implementation in the context of communication 

processes for a better understanding of the relationship between communication and 

information to try a blending of information and communication tools (Coiera 2000). 

On the other hand, cultural aspects as it was seen in patient care, could have also 

contributed to the negative perception: being in front of the computer is understood 

as excluding human communication. 
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10.4. CONTEXT 

The person, the unit and the organisation have been considered as aspects to take into 

account when analysing IT implementation. Users characteristics influence has been 

widely analyse in IT evaluation but studies related to the nursing unit context or the 

wider context of the organisation are rare. 

10.4.1. User characteristics 

The literature points out conflicting results in relation to differences in evaluation 

results regarding individual characteristics (age, experience, attitude, etc) but usually 

there are not significant differences (Lee 2004). This study resembles this tendency 

and only attitudes towards introduction of technology have a significant impact on 

perception of both mechanisms and outcomes. Attitude has been considered as a key 

aspect for effectiveness in the implementation of an IT system in clinical practice, 

but attention to this aspect should considered not only the significance of the 

relationship but the magnitude of the overall possible influence. In this study 3.5% of 

nurses have a negative attitude but the possible influence of this attitude could be 

easily counteracted by the 96.5% of nurses with positive attitude. 

Another issue that needs to be considered when analysing attitudes is the difference 

between attitudes and satisfaction. Studies measuring attitudes pre and post­

implementation show conflicting results, but to what extent post- implementation 

measures, when they focus on IT systems in clinical practice, could be considered 

attitude? Smith et al (2005) measured nurses attitudes before and after the 

implementation of an IT system and found a decrease in attitude scores. 

Nevertheless, we can suppose that, once nurses have used an IT system what they are 

doing is evaluating their experience, it is more a measure of satisfaction than a 
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measure of attitudes towards the introduction of IT systems in practice. In this study, 

in order to avoid bias, attitude score is related to the introduction of technology in 

society and not focused on clinical practice, as experience using an IT system in 

clinical practice could change attitude to satisfaction. 

Finally, cultural aspects could influence attitudes. Getting used to computers because 

of the growing acceptance of technology in society results in a more positive attitude 

(Dillon et al 2005) but also the consideration of computers as dehumanising 

relationships could have an influence as it was addressed in relation to the impact of 

IT implementation in patient care and teamwork. It is interesting to note that the 

nurses in the study are optimistic about the increasing introduction of technology in 

society and see it as an opportunity and an advancement. 

10.4.2. Unit characteristics 

Activity indicators (intensity, occupancy rate, fluctuation) have not demonstrated an 

impact on either mechanisms or outcomes. Nevertheless, comparison within the 

individual units and the type of units or patients, a more conceptual or abstract 

grouping of the individual units, have significant results and, in the final model, they 

have a direct impact on outcomes. These results share the actual tendency to 

highlight the importance of professional culture and working practices on IT 

implementation (Timmons 2002). 

The introduction of IT systems has been considered as a transformational tool, "one 

that ultimately changes how we work and how we think about our work" (McLane 

2005, p. 87). The mutual influence of IT systems and the context in which they are 

implemented emphasises this perspective and some issues addressed in relation to the 

impact on documentation and communication processes support it. Further analysis 
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on these aspects will help to ascertain other unit and organisatimal context 

characteristics. 

Some issues raised by nurses point out context characteristics that could have an 

influence on perception. For example, it is interesting that leu nurses generally have 

more negative perception and, in responses to operrended questions, there is constant 

reference to the previous paper-record as having advantages over and above the IT 

system. Implementation of IT systems entail changes in documentation processes and 

a recognition of the inadequacy of previous documentation makes a difference in the 

perception of advantages (Bjorwell et aI2002). 

Differences in relation to communication also help to highlight issues around unit 

characteristics. Medical units, despite a generally more positive perception, In 

responses to operrended questions refer to a negative impact of accessibility of 

information on communication in the health team that surgical units perceive as 

positive. Medical patients with multiple processes and a great need of co-ordination 

among different teams compared with surgical patients being more standardised 

could explain this difference. 

10.4.3. Organisation context 

The focus of this study has been the person and the unit, as the wider context of 

organisation, being just one organisation, cannot be addressed for comparison. 

Nevertheless, some aspects related to organisational characteristics in relation to the 

type of IT system implemented and characteristics of the project have been addressed 

in the discussion. 
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Furthermore, a description of the organisational characteristics has been provided in 

the introduction and could help further comparison with other studies for a better 

understanding of organisational context influence on IT system implementation. 

10.5. REALISTIC EVALUATION AND IT SYSTEMS EVALUATION 

RESEARCH 

Most recent frameworks for IT evaluation focus on social relationships and the 

socio-technical approach, described by Berg, is considered as based on a strong 

theoretical foundation (Currie 2005). It addresses context, users and functionality and 

cons iders the mutual influence of the system and the context, this being an iterative 

process. Realistic evaluation in this study has proved to be, from the evaluation 

research perspective, an adequate method to acknowledge these issues. Context and 

functionality have been examined and the mutual influence between context and the 

IT system became apparent in data analysis, especially in responses to open-ended 

questions. 

Based up on theory-based evaluation research, it explains causality in terms of 

generative mechanisms; causal relationships are not straightforward as context 

factors can modify outcomes; mechanisms should be in the right context to produce 

the expected outcomes. Furthermore, the aim of the evaluation is not to demonstrate 

that the IT system works but to understand how it works, which are the links between 

context, mechanisms and outcomes. Kaplan and Shaw (2004) recommendations for 

IT evaluation highlights this idea: "Thus evaluation needs to address more than how 

well a system works. Evaluation also needs to address how well a system works with 

particular users in a particular setting, and further, why it works that way there, and 

what works itself means" (p. 220). Despite not having clear-cut CMO configurations 
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as a result of the study, underlying mechanisms in the context of communication and 

information management processes have been pointed out as a way forward for a 

better understanding of comprehensive implementation of IT systems. Also, nursing 

units with clear-cut differences, such as ICU with the most negative perception of 

outcomes or medical and surgical units with differences in the impact of the IT 

system on communication within the health team, could provide the context for in­

depth case analysis to understand underlying mechanisms firther that bring about 

these differences. As Kazi (2003) says: "The gold standard for the realist evaluator is 

not just 'what works', but 'what works, for whom and in what contexts', recognising 

that an explanation at anyone time requires further investigation and further 

explanation" (p. 160). 

One of the criticisms of evaluation studies is that they tend to be undertheorised 

(Kaplan and Shaw 2004). The use of frameworks has been recommended as a way 

forward to contribute to theory development (Chiasson 2007). Classification of items 

into the context, mechanisms and outcomes structure of realistic evaluation has 

helped to clarify how variables are understood and used for analysis. It gives a 

comprehensive evaluation of how variables predict outcomes or influence them. 

Realistic evaluation approaches to theory development based on realistic cumulation 

provides the foundation for the integration of findings from different studies and 

contributes to generate theory across studies where "individual studies can build into 

cumulative bodies of generalizable and transferable knowledge" (Kaplan and Shaw 

2004, p. 225). 

Finally, the recognition of the importance of social factors in IT implementation has 

led to a growing interest on qualitative methods in IT research (Chiasson 2007; 
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Lising and Kennedy 2005; Kaplan and Shaw 2004). Different studies have combined 

quantitative and qualitative methods to gain deeper insight on quantitative results 

(Lee 2005a; Ammenwerth 2003b). Realistic evaluation allows a combination of 

methods that "offer something more than weight of evidence but also should invite a 

sense of explanatory completeness, synthesis or closure" (pawson and Tilley 1997, 

p.158). Therefore, it is not the sum of results but the integration of results in the same 

CMO configuration structure. 

Carlsson (2004) points out the major contribution that critical realism could have in: 

"(1) IS (information systems) evaluation research, (2) artefact construction and 

design science, and (3) studies on IS discourses" (p. 334). 

10.6. LIMITATIONS 

Success could be explained by context variables different from those at user and unit 

level. Organisational variables (technology culture, innovation, leadership) and other 

variables (user involvement in IT design and implementation, type of IT system) are 

common to all the units in the study so comparison to acknowledge their impact has 

not been feasible. 

Discrimination of users' characteristics in relation to their impact on IT system 

implementation could have been influenced by tre homogeneity of the sample. 

Despite being the total population, almost 70% were less than 36 years old, had good 

ability with computers and a positive attitude towards the introduction of technology. 

Other studies have similar results but because of sample characteristics in this study 

results in relation to users' characteristics should be taken cautiously. 
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Nurses' perceptions are just one dimension of effectiveness. More objective 

dimensions such as completeness or impact on patient safety and quality of care 

could have been interesting. Nevertheless, they are not specifically relevant in this 

study because patient documentation is shared by all the team and therefore it is not 

appropriate to attach record quality to one nurse for comparison purposes. 

On the other hand, only nurses' perspectives have been included knowing that there 

are other key stakeholders that could be considered (patients, ward managers, 

doctors, IT personnel) for a more comprehensive picture of IT implementation. The 

need to delimitate the study for making it viable and manageable leaves the 

exploration of these perspectives as a possible and interesting continuity of the study. 

The study intended to provide a wider picture on IT implementation and within 

realistic evaluation I have chosen a more extensive research design. As Kazi (2003) 

points out a more extensive approach "address research questions regarding the 

regularities, patterns and distinguishing features of a population" (p. 32) but it could 

lack in explanatory depth. Interesting issues have been raised along data analysis and 

discussion but further research is needed for in-depth understanding of them. 

Another issue is the variety of types of data that have been included in the 

questionnaire. Multiple statistical tests have been necessary to fit different types of 

data and could have complicated the analysis and interpretation of results. Despite 

being valid and reliable, further use of the instrument needs to consider a unification 

of the types of data to make analysis more straightforward. 

Lastly, this was a cross-sectional study and therefore limited in giving some idea on 

changes along the process of IT implementation. In addition, as being a single case 

study, generation of robust theory about relationships between context, mechanisms 
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and outcomes is not possible; "generating robust theory IS normally a lengthy 

procedure" (McEvoy and Richards 2003, pAI5). 

10.7. CONTRIBUTIONS 

The study provides a valid and reliable instrument to evaluate nurses' perception of 

the use of IT systems in clinical practice that could be used in other studies. The 

process of the questionnaire development and analysis of validity and reliability have 

been rigorously defined and described. Factor analysis has contributed to modify 

initial dimens ions and variables included in the questionnaire and has generated a set 

of posteriori constructs that could be used in future research Questionnaires are the 

main method for data collection in research in IT implementation and therefore 

development of instruments with description and analysis of psychometric properties 

help to interpret results in a meaningful way and to advance in this field in a coherent 

and comparable way (Rattray and Jones 2007). In addition, despite containing mainly 

close-ended questions, it incorporates qualitative data in the form of open-ended 

questions that allow uncovering underlying dimensions for further research and 

improvement of the instrument. 

It presents a comprehensive users perspective incorporating multiple factors ani 

combining methods. In the context of the quantitative analysis, the use of path 

analysis has contributed to disentangle significant relationships between variables, 

analysing direct and indirect effects among context, mechanisms and outcomes. It 

has provided a tentative model of CMO relationships for further research. One of the 

key aspects for effective implementation is knowing how nurses view and experience 

the use of IT in their daily practice. Dillon et al (2005) show a direct effect of image 

profile of IT implementation on attitude toward the introduction of IT systems. The 
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contribution has an added value as it provides the nurses' perspective after five years 

of implementation, once initial stages and problems are overcome. Nurses are more 

objective in their opinions and they are also able to point out the impact of IT 

systems in work processes from a wider perspective. 

It contributes to fill in a gap on IT evaluation research because of inadequate 

research into the reality of workplaces, and, therefore, to highlight "key features of 

the work which appear relevant to the participants and which have consequences for 

any future deployment of technology" (Jenkings 2004, p. 322). Results from the 

study looking to subtle variations in users and units provide a grasp of how important 

professional culture and working practices could be in IT implementation. 

It demonstrates the potential of realistic evaluation as an adequate approach for IT 

system evaluation. Results acknowledge the multidimensional nature of IT systems 

and the influence of contextual factors. IT systems implementation can be considered 

as an open system where how the IT system works interact with mechanisms in 

place; realistic evaluation seems to be an adequate method to uncover underlying 

mechanisms that help to explain how and why an IT systems works. 

Generalisation of results is not possible but the use of a framework to guide the 

evaluation process improves reliability and increase rigor in research (Currie 2005). 

The study provides the first step in realistic cumulation and makes possible to 

consider transferability of the results to other cases. The study provides a theoretical 

rationale that facilitates to make decisions about how to adapt this experience to 

specific circumstances (McEvoy and Richards 2003). 

13.+ 



10.S. RECOMMENDATIONS 

10.S.1. Recommendations for policy making, practice and education 

The malO findings and conclusions were presented to the hospital to those 

responsible for the development and improvement of the IT system. In addition to 

minor recommendations to incorporate into the functions of the IT system, a change 

in the approach of the development and improvement of the IT system, from a 

repository of information to a communication tool, need to be put forward. In-depth 

analysis of the communication process already in place after the introduction of the 

system needs to be carried out. Adaptation of the IT system to the communication 

needs of professionals and adaptation of professionals to the capabilities of the IT 

system to enhance and support communication processes needs careful 

consideration. 

An initial step has already been taken with a project to enhance communication 

among nurses during the shift report. The purpose is twofold: to improve the 

information provided during the shift report and to integrate the recording and 

communication actions regarding the use of the IT system. A new function is being 

developed that would provide nurses with the possibility of recording patient data 

during the shift and simultaneously generating the shift report. Indirectly, the new 

function will improve the quality and quantity of the patient documentation, 

enhancing coherence and completeness. 

Increased interest on quality and safety issues in healthcare organisations are 

provoking a rapid incorporation of IT systems for clinical practice. Investment in IT 

is significant and to guarantee effectiveness is crucial. Some recommendations can 

also be suggested in this direction from the results of this study. 
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Patient care should be the main aim of the IT system, it has have to be clinically 

relevant and adapted to workflow. Healthcare organisations should consider 

clinicians input on IT self development or adaptation of a vendor system. 

Acknowledging working practices in the organisation would help to develop 

effective IT systems that are efficiently implemented in clinical practice. In addition 

to a good IT system, resources should be provided in order to make possible the use 

of it: computers, printers, capacity of computers, server and networking for 

quickness. 

On the other hand, clinically relevant IT systems imply integrated programs that 

unify patient data from all healthcare professionals. Flexibility to adapt to the 

different users needs and to give comprehensive information about the patient is one 

of the biggest challenges for IT system developers in clinical practice. 

Organisations need to be aware of the increased documentation as a consequence of 

the implementation of IT systems. They provide a way to input more data but this 

means more time dedicated to documentation. Work processes need to be analysed to 

balance time savings from the simplification of some work processes and time 

consuming documentation tasks with IT systems. Space and time should be provided 

to facilitate clinicians' use of IT system in clinical practice. 

Training of nurses and other healthcare professionals should consider the use of IT 

systems as part of the curricula. It is important to differentiate between the use of IT 

systems and information management processes. Training should be focused on the 

use of information provided by IT systems for decision making and the care of 

patients and not only on how to use computers or a specific program. Pask and 

Saunders (2004) say that "Frequent use of the Web may improve computer skills and 
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build confidence in finding some useful infonnation, but it does not necessarily 

improve critical thinking or guide analysis of the infonnation found" (p. 63). The use 

of IT systems in clinical practice is more than knowing mw to use the system to 

document; nursing students should learn and develop skills beyond the recording role 

and move forward to an understanding of how infonnation could be used to 

enhanced their clinical role. 

10.S.2. Recommendations for further research 

IT evaluation research has moved from an initial stage focused on the technical 

aspects to a wider perspective of interaction of users and system and the impact of 

organisational issues. Human factors are the main point of interest. A wider 

perspective needs to be included, analysing IT systems in the overall context of the 

documentation and communication processes. 

The unit and organisational context needs to be explicitly addressed. Cultural issues 

and the work environment have an unexplored influence that could be critical for 

effective implementation and development of IT systems. "Research employing 

different levels of granularity and different units and level of analysis, and research 

investigating how changes ripple across them may provide not only new insights, but 

also challenge basic assumptions derived from traditionally focused studies" (Kaplan 

and Shaw 2004, p. 224). Comparison studies within and between different 

organisations could help to further understand this influence. 

More empirical data based on theoretical frameworks, both from IT and evaluation 

research could help to learn from results and translate experiences from one place to 

another. Integration of results from different studies with theoretical background 
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could help cumulation ani theory development on IT implementation in healthcare, 

guiding further design and implementation for effective use of IT systems. 

Replication of the study in other organisations following the realistic evaluation 

approach will help to further differentiation of context, mechanisms and outcomes 

and to establish grounded causal relationships. 

10.S.2.1. Potential of realistic evaluation for nursing research. 

Today's healthcare environment demands high quality servIces; evidence based 

practice, effectiveness and quality assurance are terms widely used and nursing as 

part of healthcare organisations is expected to function in this context. ''Nurses 

practice in a professional environment which is necessarily knowledge-centred, 

outcome evidence seeking and efficiency driven" (Tolson 1999, p. 381). 

From this point of view, evaluation research becomes an important issue as it 

provides the means to demonstrate effectiveness and it has also an important role in 

change and practice development (Bate and Robert 2002). "Therefore, there are two 

main purposes of evaluation research - providing evidence of the merit and worth of 

social work practices, and striving to improve practice itself to respond to the 

changing needs and contexts, for betterment of society" (Kazi 2003, p. 2). 

The complexity of the healthcare environment and the relevance of translating 

knowledge into practice emphasise the importance of not just knowing that an 

intervention works but also to understand how and why it works, which are the aims 

of theory-driven approaches to evaluation research. Because of the complexity, the 

relationship between the intervention and outcomes are not straightforward; clinical 

practice settings in healthcare are rapidly changing and they have elements that 
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influence individual experience within those environments (Wilson and McCormack 

2006). Practice in human services takes place in open systems: interconnected 

structures, mechanisms and outcomes. '1'he complexities of practice for the human 

services are such that there are several dimensions in a continuous state of flux; for 

example, the content of interventions, the value base of practitioners, the outcomes of 

practice, the perspectives of all the different people involved, and the contexts of 

practice" (Kazi 2003, p. 10). Evidence based practice implies translation of 

knowledge into practice, and this means to know what is relevant to implement but 

also how it has to be implemented in different situations to understand the 

implications in a specific situation. "Thanks to context, there will always be a 

footprint of programme success or failure" (Pawson 2006, p. 25). Realistic 

evaluation provides a framework where data collection and analysis acknowledge the 

role of context and acknowledge the interplay between the interve ntion and the 

mechanisms already in place (McEvoy and Richards 2003; Pawson and Tilley 1997). 

As an example, McCormack and Slater (2006) use realistic evaluation as an 

exploratory evaluation of the role of the clinical education facilitator to develop a 

learning culture in a large teaching hospital. The study comprises both quantitative 

(survey) and qualitative data (interviews). Results highlight how mechanisms related 

to the role of the clinical education facilitator were influence by the organisational 

context. "Dominant mechanisms in place inhibited the success of the role, as there 

were few opportunities to translate education and training provided into tangible 

evidence of practice development" (p.143). 

Furthermore, realistic evaluation provides a comprehensive framework for 

combination of methods which is increasingly being recognised as a way forward in 

evaluation research as quantitative methods do not fully answer questions in complex 
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healthcare environments (Kinn and Curzio 2005). Wilson and McCormack (2006) 

point out how "purely constructivists would fail to capture the scope of reality and 

experience" and "purely positivist exclude many unobservable, unmeasurable 

phenomena which are essential components of a clinical setting" (p. 52). 

On the othe r hand, the searching of CMO configurations help to organise data and to 

combine variables for analysis in complex situations within a coherent framework. 

Byng et al (2005) carried out a multiple case study using realistic evaluation as the 

framework for data collection and analysis. The study follows a quantitative 

evaluation research because of "a need to understand, rather than simply describe" 

(p. 71) and therefore as an attempt at making sense of a quantitative results. One of 

the problems they found is that, because of the complexity of the intervention, they 

found construction of CMO configurations, to some extent, overwhelming but at the 

same time more important. Moving from the big picture of multiple contexts and 

mechanisms they were able to design simpler CMO configurations and analyse 

mechanisms specifically contingent in different cases. As a conclusion they found 

realistic evaluation as a practical research approach and "the search for CMO 

configurations improved our understanding of what had happened" (p. 90). It is also 

interesting how both positive and negative cases help to understand how the 

intervention works. Realistic evaluation searches outcomes patterns and not 

regularities so "it is the totality of outcomes -successful, unsuccessful, bit of both -

that may act as an initial empirical guide for future optimal locations" (Pawson 2006, 

p.22). 

Authors emphasise the importance of a shift to evaluations that have a cumulative 

component and take into account context and process as well as outcomes. Redfern 
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et al (2003) analyse three recent evaluations of changes in practice development in 

healthcare and conclude that "evaluations should attend to development of 

explanatory frameworks that can ensure generalizability through theory building and 

can accommodate changing context" (p. 241). Realistic evaluation, together with the 

methodological technique, gives the possibility of theory and knowledge 

development: how and why an intervention has the potential to cause a desired 

outcome. Cumulation end convergence of results from different studies using a 

realistic approach will uncover general principles moving theory development from 

specification to higher levels of abstraction; "scientific knowledge begins to 

accumulate when the same generative mechanisms are used generically" (pawson 

2006, p. 23). It develops middle range theories that provide the analytical framework 

to interpret different implementations. "The purpose of realist scientific explanation 

is not just to predict; it is to explain ani to improve the explanation. The goal is to 

understand how the phenomena under study react or change in the presence or 

absence of other antecedent or concurrent phenomena in an open system. These 

theories are empirically assessed and, when found to be empirically adequate, are 

themselves explained in tum, in the cognitive unfolding of explanatory knowledge" 

(Kazi 2003, p. 26). 

Realistic evaluation potential is not restricted to being a framework for research; it 

has also an important role as a framework for practice. "A realist effectiveness cycle 

is proposed that enables an integration of realist evaluation procedures into a 

programme's practice, and establishes a direct link between practice and evaluation 

in order to improve practice (Kazi 2003, p. 7). Tolson et al (2007) use realistic 

evaluation to evaluate, refine and inform on going development of a managed 

clinical network (MCN) in palliative care. They demonstrate the effectiveness of 

141 



realistic evaluation as a way of improvement of practice and conclude how "adopting 

a realistic evaluation design has proved a facilitative approach to inform ongoing 

refinements and offers an example of a strategy for making research work for 

practice" (p. 194). 

Realistic evaluation potential is acknowledged by different authors and, without 

underestimating other approaches, it could provide a way forward in nursing 

evaluation research. Results from studies following realistic evaluation would help 

practitioners to translate knowledge into practice and to have a reflexive inquiry 

approach when implementing changes and developing practice. On the other hand, 

development of transferable theory could follow evidence from a theory-driven 

approach as it is realistic evaluation. 

Studies from a realistic evaluation perspective are still rare and research is needed to 

further develop the method and further understanding of its potential and limitations. 

"Critical realism promises much as an approach that encourages us to look beyond 

surface appearances in order to search for the underlying processes that account for 

natural and social phenomena. The challenge for nurses who adopt a critical realist 

standpoint within evaluation research is to demonstrate its practical efficacy and 

show that it offers more than speculative theory and critique" (McEvoy and Richards 

2003, p. 418). 
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11. CONCLUSIONS 

The study has provided a wider picture of the impact of IT systems in clinical 

practice. It can be considered a successful story of IT implementation that has 

demonstrated not just a positive outcome but it has also provided explanations 

through cross-tabulation of outcomes variables against other variables and answers to 

open-ended questions. Although variables related to culture, norms, values and work 

patterns mve not been explicitly included, the influence of the work environment 

became apparent as a result of the analysis. Activity variables have no influence on 

nurses' perception whereas differences in individual units or more conceptual 

grouping of units are significant. These aspects need to be explored more 

systematically to understand their role on IT implementation. 

This research has ascertained some key aspects on IT systems implementation in 

clinical practice. Issues around the impact on processes already in place in the 

clinical setting provide a wider perspective with implications for design, 

implementation and ongoing improvement of IT systems for clinical practice. Nurses 

perceive a change in communication and documentation processes and see these 

changes, to some extent, as endangering the quality of patient care. In some cases, it 

seems that old patterns of interaction or old routines remain despite the introduction 

of the IT system, such as the hand over ritual; and, in other cases new patterns ha\e 

emerged without conscious consideration of the implications in patient care, such as 

the decrease in verbal communication within the healthcare team. IT systems need to 

be understood in the wider context of the work practices to guarantee that they do not 

disrupt essential mechanisms of clinical practice and to adapt work patterns to make 

the most of the potential of IT systems for clinical practice. 
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In this context, an understanding of users perspectives and involvement of users in IT 

design has been demonstrated as a relevant aspect for effective implementation. 

Nurses' responses to open-ended questions in the study have made an enormous 

contribution to the results of this study, not only clarifying issues I had already 

mentioned in the questionnaire, but also raising new concepts and ideas. 

The novelty of the socio-technical approach on IT systems evaluation suggested in 
. . 

the recent literature appear to be an adequate theoretical underpinning on IT 

evaluation research. It acknowledges the relevance of us er perspective and context as 

essential aspects on IT implementation. 

Realistic evaluation has proven to be an adequate method for IT evaluation. 

Theoretical foundation of realistic evaluation: generative mechanisms and 

embeddedness, has been demonstrated as relevant aspects of the reality of IT systems 

use in clinical practice. The interaction of IT system implementation and processes 

already in place, especially communication and documentation processes, became 

apparent on nurses responses. Effectiveness of IT implementation cannot be reduced 

to outcome variables as context and users factors could determine implementation. 

Understanding of how and why an IT system works have a greater impact on future 

design and implementation that knowing that it works. On the other hand, structuring 

data around the concepts of context, mechanisms and outcomes and exploring 

possible relationships have provided a comprehensive approach to disentangle the 

complexity of IT evaluation research. 

Based on my experience carrying out this study and exploration of nursing literature 

on realistic evaluation, the potential of realistic evaluation in nursing research is 

suggested. Nursing interventions occur in the complexity of healthcare environment 

and understanding of their implications and impact cannot be isolated from this 
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wider perspective. Context and work practices already in place can play an important 

role and need to be taken into consideration. Knowing how and why an interventions 

has worked could be better evidence to Wide translation of research into practice 

than just knowing that it has worked. Realistic evaluation could have an impact in 

nursing evaluation research, evidence-based practice and practice development. 

Further use would help to elucidate strengths and Imitations of this method and to 

develop adequate methods to carry out realistic evaluation. 

146 



12. REFERENCES 

147 



12. REFERENCES 

Ammenwerth E & Keizer N (2005) An inventory of evaluation studies of 

information technology in health care. Trend sin ewluation research 1982-2002. 

Methods of Information in Medicine 44, 44-56. 

Ammenwerth E, Brender J, Nykanen P, Prokosch H, Rigby M & Talmon J 

(2004) Vision and strategies to improve evaluation of health information systems. 

Reflections and lessons based on the HIS-EV AL workshop in Innsbruck. 

International Journal of Medical Informatics 73, 479-491. 

Ammenwerth E, Graber S, Herrmann G, Burkle T & Konig J (2003a) Evaluation 

of health information systems- problems and challenges. International Journal of 

Medical Informatics 71,125-135. 

Ammenwerth E, Mansmann U, Iller C & Eichstadter R (2003b) Factors affecting 

and affected by user acceptance of computer-based nursing documentation: 

results of a two year study. Journal of American Medical Informatics Association 

10,69-84. 

Ammenwerth E, Eichstadter R, Haux R, Kutscha A, Pohl U & Ziegler S (2001a) 

A randomized evaluation of a computer-based nursing documentation system. 

Methods of Information in Medicine 40, 61-68. 

Ammenwerth E, Kutscha A, Mahler C, Eichstadter R & Haux R (200lb) Nursing 

process documentation systems in clinical routine - prerequisites and 

experiences. International Journal of Medical Informatics 64,187-200. 

1-.+8 



Andersson A, Hallberg N & Timpka T (2003) A model for interpreting work and 

infonnation rna nagement In process-oriented healthcare organisations. 

International Journal of Medical Informatics 72, 47-56. 

Axford RL & Carter BL (1996) Impact of clinical infonnation systems on 

nursing practice: nurses' perspectives. Computers in Nursing 14, 156-163. 

Ball MJ (2003) Hospital infonnation systems: perspectives on problems and 

prospects, 1979 and 2002. International Journal of Medical Informatics 69, 83-

89. 

Ball MJ, Weaver C & Abbot PA (2003) Enabling technologies promIse to 

revitalize the role of nursing in an era of patient safety. International Journal of 

Medical Informatics 68, 29-38. 

Bate P & Robert G (2002) Studying health care "quality" qualitatively: the 

dilemmas and tensions between different fonns of evaluation research within the 

U.K. National Health Service. Qualitative Nursing Research, 12, 966-981 

Berg M (2001) Implementing infonnation systems in health care organisations: 

myths and challenges. International Journal of Medical Informatics 64, 143-156. 

Bjorvell C, Wredling R & Thorell-Ekstrand I (2002) Long-tenn increase in 

quality of nursing documentation: effects of a comprehensive intervention. 

Scandinavian Journal of Caring Science 16,34-42. 

Bjorwell C, Thorell-Ekstamd I & Wredling R (2000) Development of an audit 

instrument for nursing care plans in the patient record. Quality in Health Care 9, 

6-13. 

149 



Bostrom AC, Schaffer P, Dontje K, Pohl 1M, Nagelkerk J & Cavanagh SJ (2006) 

Electronic health record. Implementation across the Michigan Academic 

Consortium. CIN: Computers, Informatics, Nursing, 24, 44-52. 

Brown P, Borowitz S & Novicoff W (2004) Information exchange in the NICU: 

what sources of patient data do physicians prefer to use? International Journal of 

Medical Informatics 73, 349-355. 

Bryman A & Cramer D (2005) Quantitative Data Analysis with SPSS 12 and 13. 

Routledge, Hove, East Sussex. 

Byng R, Norman I & Redfern S (2005) Using realistic evaluation to evaluate a 

practice-level intervention to improve primary healthcare for patients with long­

term mental illness. Evaluation 11(1), 69-93. 

Carlsson SA (2004) Using Critical Realism in IS Research. In: The Handbook of 

Information Systems Research (Whitman ME and Woszczynski AB eds.), Idea 

Group Publishing Ltd, Hershey PA, pp. 323-338. 

Carlsson, S.A. (2003) Advancing information systems evaluation (research): a 

critical realist approach. Electronic Journal of Information Systems Evaluation 

6(2), 11-20. 

Cavanagh S (1997) Content analysis: concepts, methods and applications. Nurse 

Researcher, 4(3), 5-16 

Chiasson M, Reddy M, Kaplan B & Davidson E (2007) Expanding multi­

disciplinary approaches to healthcare information technologies: What does 

information systems offer medical informatics? International Journal of Medical 

Informatics 768, S89-S97. 

150 



Clark AM, MacIntyre PD & Cruickshank J (2007) A critical realist approach to 

understanding and evaluating heart health programmes. Health 11(4),513-539. 

Clarke A (1999) Evaluation research. An Introduction to Principles, Methods 

and Practice. Sage Publications Ltd, London. 

Cohen J (1992) A power primer. Psychological Bulletin 1,155-159 

Cohen J, Cohen P, West SG & Aiken LS (2003) Applied Multiple Regression­

Analysis for the Behavioral Sciences. Lawrence Erlbaum Associates, Mahwah, 

New Jersey. 

Coiera E (2003) Interaction design theory. International Journal of Medical 

Informatics 69, 205-222. 

Coiera, E (2000) When conversation is better than computation. Journal of 

American Medical Informatics Association 7, 277-286. 

Connelly JB (2007) Evaluating complex public health interventions: theory, 

methods and scope of realist enquiry. Journal of Evaluation in Clinical Practice 

13, 935-941. 

Cramer D (2003) Advanced Quantitative Data Analysis. McGraw-Hill Education, 

Philadelphia. 

Currel R & Urquhart C (2003) Nursing records systems: effects on nursmg 

practice and health care outcomes (Cochrane Review). In: The Cochrane Library, 

issue 3, 2003. 

151 



Currie LM (2005) Evaluation frameworks for nursing informatics. International 

Journal of Medical Informatics 74,908-916. 

Daly lM, Buckwalter K & Maas M (2002) Written and computerised care plans. 

Organisational processes and effect on patient outcomes. Journal of 

Gerontological Nursing 28(9), 14-23. 

Darbyshire P (2004) Rage against the machine?: nurses' and midwives' 

experiences of using computerized patient information Systems for clinical 

information. Journal of Clinical Nursing 13, 17-25. 

DeVon HA, Block ME, Moyle-Wright P, Ernst DM, Hayden SJ, Lazzara DJ, 

Savoy SM & Kostas-Polston E (2007) A psychometric toolbox for testing 

validity and reliability. Journal of Nursing Scholarship, 39(2), 155-164. 

Dillon TW, Blankenship R & Crews T (2005) Nursing attitudes and images of 

electronic patient record systems. CIN: Computers, Informatics, Nursing 23(3), 

139-145 

Embi PJ, Yackel TR, Logan JR, Bowen JL, Cooney TG & Gorman PN (2004) 

Impacts of computerized physician documentation in a teaching hospital: 

perceptions of faculty and resident physicians. Journal of the American Medical 

Informatics Association 11, 300-309. 

Erdley WS (2005) Concept development of nursing information. A study of 

nurses working in critical care. C/N: Computers, Informatics, Nursing 23(2), 93-

99. 

Ferguson E and Cox T (1993) Exploratory factors analysis: a users' guide. 

International Journal of Selection and Assessment, 1(2), 84-94 

152 



Fitzpatrick G (2004) Integrated care and the working record. Health Informatics 

Journal 10, 291-302. 

Forbes A & Griffiths P (2002) Methodological strategies for the identification 

and synthesis of 'evidence' to support decision-making in relation to complex 

healthcare systems and practice. Nursing Inquiry 9, 141-155. 

Fraenkel DJ, Cowie M & Daley P (2003) Quality benefits of an intensive care 

clinical information system. Critical Care Medicine 31(1), 120-125. 

Freeman J and Walter S (2006a) Descriptive Analysis of Quantitative Data. In: 

The Research Process in Nursing, 5th edn (Gerrish K and Lacey A eds.), 

Blackwell Publishing Ltd, Oxford, pp. 434-452. 

Freeman J and Walter S (2006b) Examining Relationships in Quantitative Data. 

In: The Research Process in Nursing, 5th edn (Gerrish K and Lacey A eds.), 

Blackwell Publishing Ltd, Oxford, pp. 454-474. 

Friedman CP & Abbas UL (2003) Is medical informatics a mature science? A 

review of measurement practice in outcome studies of clinical systems. 

International Journal of Medical Informatics 69, 261-272. 

Giuse DA & Kuhn KA (2003) Health information systems challenges: the 

Heidelberg conference and the future. International Journal of Medical 

Informatics 69, 105-114. 

Goorman E & Berg M (2000) Modelling nursing activities: electronic patient 

record and their discontents. Nursing Inquiry 7(1),3-9. 

153 



Goossen WT, Epping Pl & Abraham R (1996) Classification systems in nursing: 

formalizing nursing knowledge and implications for nursing information systems. 

Methods of Information in Medicine 35, 59-71. 

Graneheim UH and Lundman B (2004) Qualitative content analysis in nursing 

research: concepts, procedures and measures to achieve trustworthiness. Nurse 

Education Today, 24,105-112 

Hardey M, Payne S & Coloman P (2000) "Scraps": hidden nursing information 

and its influence on the delivery of care. Journal of Advanced Nursing 32, 208-

214. 

Hardy MA (1993) Regression with Dummy Variables. Sage University Paper 

series on Quantitative Applications in the Social Sciences, 07-093. Newbury 

Park, CA: Sage. 

Heartfield M (1996) Nursing documentation and nursing practice: a discourse 

analysis. Journal of Advanced Nursing 24, 98-103. 

Heathfield HA (2001) Evaluating clinical systems: the social programme 

perspective. Health Informatics Journal 7, 8-12. 

Helleso R & Ruland CM (2001) Developing a module for nursing documentation 

integrated in the electronic patient record. Journal of Clinical Nursing 10, 799-

805. 

Henry SB (1995) Nursing informatics: state of the science. Journal of Advanced 

Nursing 22, 1182-1192. 

154 



Hersher B (2000) New Roles for Nurses in Healthcare Information Systems. In 

Nursing Informatics. Where Caring and Technology Meet 3rd edn (Ball MJ, 

Hannah KJ, Newbold SK & Douglas N eds.), Springer-Verlag, New York, pp. 

81-90. 

Hickey G & Kipping C (1996) A multi- stage approach to the coding of data from 

open-ended questions. Nurse Researcher 4(1), 81-91 

Higuchi KA & Donald JG (2002) Thinking processes used by nurses in clinical 

decision making. Journal of Nursing Education 41,145-153. 

Hogan WR & Wagner MM (1997) Accuracy of data in computer-based patient 

records. Journal of American Medical Informatics Association 5,342-355. 

Hsieh H and Shannon SE (2005) Three approaches to qualitative content 

analysis. Qualitative Nursing Research, 15(9), 1277-1288 

Hurley AE, Scandura TA, Schriesheim CA, Brannick MT, Seers A, Vanderberg 

RJ & Williams LJ (1997) Exploratory and confirmatory factor analysis: 

guidelines, issues, and alternatives. Journal of Organizational Behaviour, 18, 

667-683. 

Jackson C & Furnham A (2000) Designing and Analysing Q,iestionnaires and 

Surveys: A Manual for Health Professionals and Administrators. Whurr 

Publishers Ltd., London 

Jenkings KN (2004) Problems encountered in integrated care records research. 

Health Informatics Journal 1 O( 4), 314-24. 

155 



Kanste 0, Miettunen J & Kyngas H (2007) Psychometric properties of the 

Multifactor Leadership Questionnaire among nurses. Journal of Advanced 

Nursing, 57 (2), 201-212 

Kaplan B & Shaw NT (2004) Future directions in evaluation research: people, 

organizational and social issues. Methods of Information in Medicine 43, 215-

231. 

Karkkainen ° & Eriksson K (2003) Evaluation of patient records as part of 

developing a nursing care classification. Journal of Clinical Nursing 12, 198-205. 

Kazi M (2003) Realist Evaluation in Practice Health and Social Work. Sage 

Publications, London. 

Kinn S & Curzio J (2005) Integrating qualitative and quantitative research 

methods. Journal of Research in Nursing, 10(3),317-336. 

Krippendorff K (2004) Content Analysis: an Introduction to its Methodology 2nd 

edn. Sage Publications, Thousand Oaks, California. 

Lamond D (2000) The information content of the nurse change of shift report: a 

comparative study. Journal of Advanced Nursing 31,794-804. 

Leca B & Naccache P (2006) A critical realist approach to institutional 

entrepreneurship. Organization 13(5), 627-651. 

Lee T-T (2005a) Nurses' concerns about using information systems: analysis of 

comments on a computerized nursing care plan system in Taiwan. Journal of 

Clinical Nursing 14,344-353 

156 



Lee T-T (2005b) Nursing diagnoses: factors affecting their use In charting 

standardized care plans. Journal of Clinical Nursing 14,640-647. 

Lee T-T (2004) Nurses' adoption of technology: application of Rogers' 

innovation-diffusion model. Applied Nursing Research 17(4),231-8. 

Lee T-T. & Chang P-C. (2004) Standardized care plans: experiences of nurses in 

Taiwan. Journal of Clinical Nursing 13, 33-40. 

Lising M & Kennedy C (2005) A multimethod approach to evaluating critical 

care information systems. CIN: Computers, Informatics, Nursing 23,27-37. 

Loehlin JC (2004) Latent Variable Models: An Introduction to Factor, Path, and 

Structural Equation Analysis 4rd edn. Lawrence Erlbaum Associates, Mahwah, 

New Jersey 

Lumley T, Diehr P, Emerson S & Chen L (2002) The importance of the 

normality assumption in large public health data sets. Annual Review of Public 

Health,23, 151-169. 

Marasovic C, Kenney C, Elliot D & Sindhusake D (1997) Attitudes of Australian 

nurses toward the implementation of a clinical information system. Computers in 

Nursing 15, 91-98. 

Martin A, Hinds C & Felix M (1999) Documentation practices of nurses in long­

term care. Journal of Clinical Nursing 8,345-352. 

Mays N and Pope C (1995) Rigour and qualitative research. British Medical 

Journal, 311,109-112 

157 



McConnack B & Slauter P (2006) An evaluation of the role of the clinical 

education facilitator. Journal of Clinical Nursing, 15,135-144. 

McDaniel AM (1997) Developing and testing a prototype patient care database. 

Computers in Nursing 15, 129-136. 

McEvoy P & Richards D (2003) Critical realism: a way forward for evaluation 

research in nursing? Journal of Advanced Nursing 43, 411-420. 

McLane S (2005) Designing an EMR planning process based on staff attitudes 

toward and opinions about computers in healthcare. CIN: Computers, 

lyiformatics, Nursing 23, 85-92. 

Miles MB & Hubennan AM (1994) An Expanded Sourcebook. Qualitative Data 

Analysis. Sage Publications, Thousand Oaks, California 

Moloney R & Maggs C (1999) A systematic review of the relationships between 

written manual nursing care planning, record keeping and patient outcomes. 

Journal of Advanced Nursing 30,51-57. 

Moody LE, Slocumb E, Berg B & Jackson D (2004) Electronic health records 

documentation in nursing. CIN: Computers, lyiformatics, Nursing 22,337-344. 

Muijs D (2004) Doing Quantitative Research in Education with SPSS. Sage 

Publications, London. 

Murphy-Black T (2006) Using Questionnaires. In: The Research Process in 

Nursing, 5th edn (Gerrish K and Lacey A eds.), Blackwell Publishing Ltd, 

Oxford, pp. 367-288. 

158 



Nahm R & Poston I (2000) Measurement of the effects of an integrated point-of­

care computer system on quality of nursing documentation and patient 

satisfaction. Computers in Nursing 18,220-229. 

Nikula RE, Elberg PB & Svedberg HB (2000) Informed decisions by clinicians 

are fundamental for EPR implementation. International Journal of Medical 

Informatics 59, .141-146. 

Nursing & Midwifery Council (2004) Guidelines for records and record keeping. 

NMC, London. 

Nygren E, Wyatt JC & Wright P (1998) Helping clinicians to find data and avoid 

delays. The Lancet 352, 1462-1466. 

Pask 1M & Saunders ES (2004) Differentiating information skills and computer 

skills: a factor analytic approach. Libraries and the Academy, 4,61-73. 

Patel VL, Kushniruk AW, Yang S & Yale J (2000) Impact of a computer-based 

patient record system on data collection, knowledge organisation and reasoning. 

Journal of American Medical Informatics Association 7,569-585. 

Pawson R & Tilley N (1997) Realistic Evaluation Sage Publications Ltd, 

London. 

Pawson R (2006) Ev idence-based Policy. A Realist Perspective. Sage 

Publications, London. 

Polit DF & Hungler BP (1993) Nursing Research. Methods, Appraisal and 

Utilization 3rd edn. Lippincott Company, Philadelphia, Pennsylvania 

159 



Powsner SM, Wyatt JC & Wright P (1998) Opportunities for and challenges of 

computerisation. The Lancet 352, 1617-1622. 

Radwin LE (1995) Knowing the patient: a process model for individualised 

interventions. Nursing Research 44, 364-370. 

Rattray J & Jones MC (2007) Essentials elements of questionnaire resign and 

development. Journal of Clinical Nursing 16,234-243. 

Redfern S, Christian S & Norman I (2003) Evaluating change in health care 

practice: lessons from three studies. Journal of Evaluation in Clinical Practice 

9(2),239-249. 

Reed M (2005) Reflectims on the "realist tum" in organisation and management 

studies. Journal of Management Studies 42(8), 1621-1644. 

Rodrigues J (2001) The complexity of developing a nursing information system: 

a brazilian experience. Computer in Nursing 19, 98-104. 

Rosenbloom ST, Crow AN, Blackford JU & Johnson KB (2007) Cognitive 

factors influencing perception of clinical documentation tools. Journal of 

Biomedical Informatics 40, 106-113. 

Sleutel M & Guinn M (1999) As good as it gets? Going online with a clinical 

information system. Computers in Nursing 17, 181-185. 

Smith K, Smith V, Krugman M & Oman K (2005) Evaluating the impact of 

computerized clinical documentation. CIN: Computers, Informatics, Nursing 23. 

132-138. 

160 



Spencer L, Ritchie J & O'Connor W (2003) Analysis: Practices, Principles and 

Processes. In: Qualitative Research Practice. A Guide for Social Science 

Students and Researchers (Ritchie J & Lewis J, eds). Sage Publications, London, 

pp.199-218. 

Staggers N & Kobus D (2000) Comparing response time, errors" and satisfaction 

between text-based and graphical user interfaces during nursing order tasks. 

Journal of the American Medical Informatics Association 7, 164-176. 

Stokke TA & Kalfoss MH (1999) Structure and content in Norwegian nursing 

care documentation. Scandinavian Journal of Caring Science 13, 18-25. 

Tanner CA, Banner P, Chelsea C & Gordon DR (1993) The phenomenology of 

knowing the patient. Image: Journal of Nursing Scholarship 25, 273-280. 

Thomson C (2001) JAN Forum: Clinical decision making in nursing: theoretical 

perspectives and their relevance to practice- a response to Jean Harbison. Journal 

of Advanced Nursing 35, 134-137. 

Tierney WM (2001) Improving clinical decisions and outcomes with 

information: a review. International Journal of Medical Informatics 62, 1-9. 

Tilling K, Peters T & Sterne J (2005) Key Issues in the Statistical Analysis of 

Quantitative Data in Research on Health and Health Services. In Handbook of 

Health Research Methods: Investigation, Measurement and Analysis (Bowling A 

& Ebrahim S eds.) McGraw-Hill Education, New York, pp. 497-514. 

161 



Timmons S (2002) The potential contribution of social science to information 

technology implementation in healthcare. CIN: Computers, Informatics, Nursing 

20, 74-78. 

Tolson D (1999) Practice innovation: a methodological maze. Journal of 

Advanced Nursing, 30,381-390. 

Tolson D, McIntosh J, Loftus L & Cormie P (2007) Developing a managed 

clinical network in palliative care: a realistic evaluation. International Journal of 

Nursing Studies 44, 183-195. 

United Kingdom Central Council for Nursing, Midwifery and Health Visiting 

(1998) Guidelines for records and record keeping. UKCC, London. 

Urquhart C & Currell R (2005) Reviewing the evidence on nursmg record 

systems. Health Informatics Journal 11(1), 33-44. 

Van der Meijden MJ, Tange HJ & Hasman A (2003) Determinants of success of 

inpatient clinical information systems: a literature review. Journal of American 

Medical Informatics Association 10,235-243. 

Van Ginneken AM (2002) The computerized patient record: balancing effort and 

benefit. International Journal of Medical Informatics 65, 97-119. 

Vassar JA, Binshan L & Norran P (1999) Nursing information systems: a survey 

of current practice. Topics in Health Information Management 20(1), 58-65. 

Watson R & Thompson DR (2006) Use of factor analysis in Journal of Advanced 

Nursing: literature review. Journal of Advanced Nursing 55(3),330-341 

162 



Watson R, Atkinson I & Egerton P (2006) Successful Statistics for Nursing and 

Healthcare. Palgrove McMillan, New York. 

Wilson V & McCormack B (2006) Critical realism as emancipatory action: the 

case for realistic evaluation in practice development. Nursing Philosophy, 7, 45-

57. 

Wyatt JC & Wright P (1998) Design should help use of patients' data. The 

Lancet 352,1375-1378. 

Yen M & Lo L (2002) Examining test-retest reliability. An intra-class correlation 

approach. Nursing Research 51(1), 59-62 

Zeitz K & McCutcheon H (2002) Policies that drive the nursing practice of 

postoperative observations. International Journal of Nursing Studies 39, 831-

839. 

163 



13. APPENDICES 

164 



APPENDIXl 

165 



Ethical approval from the hospital Ethics Committee 

• 
Clfnica Universitaria 

FeaAtd de Medicine 
UnNenidad de Nevlml 

Comlal6n de ~tlc:a de Invntlgac:l6n 

T~, 

C.-. 948/25 54 00 
Fee 948/ 296SOO 
ApertacIo, .209 
31080 PAMPl0N.6.~) 

DoDa PURIFlCACI6N DE CASTRO LORENZO, Doctora en Medicina, Secretaria de 1a ComiU6o de 
Etica de 1m'eStigaci60 de Ia C1inica Uni..-mitaria de Ia F acukad de Medicina de Ia Universidad de Na..-IUlll, 

CERTIFICA: que. en bI sesi60 ordUwia celebrada el die 3 de febrew de 2005. 1a Comisi6n examinO 10& 
aspectos eticos del proyecto 2212005. presentado pol' Di'Ia. Cristina Oroviogoicoechea, tituIado: 

"Evaluacl6n del uso de los sistemas de Informacl6n en Ia prictlca cllnlca desde Ia 
perspectlva dela enfermer •. " 

Despues de comprobar el intms del estudio y de COI1Sidenr que 1a iDvestipdora priocipa1 ba seguido 1u 
indicaciones de Ia Comisi6n. rri'erentes a 1a iDc:h',i6a de una boja de inf'omlacillo en bI ~ se exp1ique el 
proyecto alas enfermetas II las que se \'11 a realizar 1a eDC\Ie$1a, Ie decide aproberlo. 
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Final draft of the questionnaire used in the pilot test 

"EVALUATION OF THE USE OF A 

COMPUTERISED PROGRAM IN CLINICAL 

PRACTICE FROM THE NURSE PERSPECTIVE" 

l( 

INSTRUCTIONS 

~ This questionnaire intends to identify the perception of nurses about the use 

of the computerised program 0 in clinical practice. 
~ We would be grateful if you complete this questionnaire and hand it over to 

the reference person who is in the room with you. 

~ For the validity of the study, it is very important to know your personal 

opinion and, therefore, we need that you answer all and each one of the 

questions . 

~ Is you have any doubt, before answermg the question, ask always the 

reference person who is in the room with you. 

~ All the information is confidential. The dissemination of results will not 

include any reference that could identify you. 

Before you continue, please, identify the ward you are working on: 
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SECTION A: Development of the program and support of users 

1. The following statements refer to your perception of the development of 
the program and support that you receive for its use. Indicate, please, 
your degree of agreement with each one: 

Totally ~ 
1_ a~ree_ I 

II have received adequate 
Itraining for the use of 
I information system _______ _ 

\The attitude of the personnel in 
the department of informatics is 

. I 
cO-9P_eratlv~ _ _ _ __. __ 
The relationship with the 1 
personnel 
in the department of informatics 

' is good ___ __ 
The people responsible for 
developing the program 
understand my 
pr<?~lem~ _ __ _ 
The suggestions I make are 
taken into account - . -- -- - - l The response time to the 
introdl£tion of an improvement I 

is ~dequate_ _ 

1 

1 

1 

1 

1 

1 

The changes introduced have I 1 
relev~nce fo~ m~ _daily wor~ .-L 

i 
I 

l 
I 

Agree 

1 
2 

I - -+-
2 

2 

2 

2 

2 

2 

Don't 
know 

3 

3 

3 

3 

3 

3 

3 

I 

Disagree 

4 

4 

4 

4 

4 

4 

4 

Totally 
~isa@:ee 

5 

5 

5 

5 

5 

5 

5 

2. Do you believe you need more training for the proper use of the 
programme? 
D No DYes 

3. If you answer yes, indicate in which aspect you believe that you need more 
training: 
D Test request 
D Information search from previous admissions 
D Access to tests results 

D Nursing record 

D Pharmacy 

D Other (please specify) 
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4. When new applications or changes in the programme are introduced, how 
would you evaluate: 

---- --
Indifferent 

- -
Totally Adequate Inadequate Totally 

- -
adequate I inadequate 

Communication and 
, 

1 2 3 4 5 
"infonnation on the changes and 
I aP.e!i~ation~ that ar~ntrod~ed_ ----
!Training to incorporate the 1 2 3 4 5 
Ichanges and applications that 
are introduced --J.-

I sti"ppo-ri when -problems ~~is~ I I 1 2 3 4 5 
l dur~g the fjrst d~ys ofu~e 

5. Indicate any suggestion for the next time that a change will be introduced: 

6. When staff of the unit talk about improvements in the program we pass 
on them through (indicate the most frequent one): 

o Supervisor 

o Department of infonnatics 

o Help desk 

o Elena Beortegui 
o Nobody 

o Other (specify) 

7. If you have not done any suggestion to improve the program, indicate the 
reason: 

o I can' t think of any 

o I don 't have time 
o I don ' t know how to do it 

o It is not my responsibility 

o It is pointless 

o Other (specify) 
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SECTION B: Characteristics of the running of the program 

8. The following statements refer to your perception of characteristics of 
the running of the programme. Indicate, please, your degree of 
agreement with each one: 

I 
, 

Totally Agree Don't Disagree Totally 
ag!~~ 1- know disagree 

It is easy to learn how to use it 1 2 3 4 5 

i It is easy to use 1 2 3 4 5 

lit is easy to find the infonnation 1 2 3 4 5 
you need (test results, reports, 

i I etc) t 
It is easy to know how to do 1 2 3 4 5 
what you need to do (request of 
Itest, record, etc.) 

I , I 

The program does not have d 1 
T 

2 3 4 5 , 

I unexpecte~ interruptions I 

-+ IThe pro?ram is quick 1 J 2 3 4 5 

9. Mark from 1 allO (from smaller to greater) your degree of competence 
in the use of the program __ _ 

10. Order the following items according to the influence they have had in 
your confidence in the use of the program, 1 being the one that more 
positively has influenced: 

_ Training Time/familiarity with the program 

Easiness of use 

_ Elena Beortegui 

__ Colleagues 

_ Others (specify) 

11. Indicate the frequency with which you have had problems in the use of 
the program during the last month: 

D Several times a day 

D Once a day 
D Several times a week 

D Once a week 

D Less than once a week 

12. When you face a problem, who you would turn to ask with more 
frequency: 

D Colleagues 
D Supervisor 

D Elena Beortegui 

D Help desk 

D Others (specify) 
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13. What do you think are the most significant problems with the use of the 
program? 

14. What do you think are the most positive aspects about the use of the 
program? 

15. Indicate, please, your opinion on aspects related to the confidentiality of 
the program: 

a. The program assures the confidentiality of the patient data 

DYes D No D Don't know 

b. The organisation has systems that ensure the adequate use of the program 
to guarantee confidentiality 

DYes D No D Don't know 

c. I have confidence that nobody can use the program with my name (user 
and password) 

DYes D No D Don't know 
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SECTION C: Adaptation of the program to daily work of the unit 

16. The following statements refer to your perception of the adaptation of 
the program to your daily work. Indicate, please, your degree of 
agreement with each one: 

Totally I Agree I Don't DIsagree Totally 
agree I I know disagree 

I 

f The pr;-iram is integrated into 1 
--1 

2 
T 

I 3 4 5 
daily work I 

I 

1 
+ 

The information I access from 1 2 3 4 5 
the program makes my work 
eaSler 

The program improve the 1 2 3 4 5 
quality of work i 

I have access to information 
t 

1 2 I 3 4 5 
where I need it 

I have access to information 1 2 3 4 5 
when I need it l The number of computers is 1 

1 
2 3 4 5 

adequate 
- -- - -

17. If you have worked previously with the paper record in CUN, do you 
believe that the introduction of technology has changed the routines of 
the unit? DYes D No . If you answer yes give an example: 

18. Do you register and look for the information of the patient along the 
shift directly in the computer? DYes D No . If no, what 
alternative systems do you use and why? 

19. When you arrive to the shift, how do you obtain the information about 
the patients? Describe the process you follow 
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SECTION D: Quality of the documentation 

20. Indicate three aims for a good documentation of the clinical history of 
the patient 

1 ............................................................................................................................ . 

2 ............................................................................................................................ . 

3 ............................................................................................................................ . 

21. How do you think that the use of a computer program can help to 
achieve each one? 

Aim 1 D Contributes a lot D Contributes D No difference D Makes it 
difficult D Make it much difficult 

Aim 2 D Contributes a lot D Contributes D No difference D Makes it 

difficult D Make it much difficult 

Aim 3 D Contributes a lot D Contributes D No difference D Makes it 

difficult D Make it much difficult 

22. Indicate three barriers to achieve a good documentation of the history 
of the patient 
1 ....................................................................................................................... . 

2 ............................................................................................................................ . 

3 ............................................................................................................................ . 

23. How do you think that the use of a computer program can affect each 
one? 

Barrier 1 

D Decreases a lot D Decreases D Don't affect D Increases D Increases a lot 

Barrier 2 

D Decreases a lot D Decreases D Don't affect D Increases D Increases a lot 

Barrier 3 

D Decreases a lot D Decreases D Don't affect D Increases D Increases a lot 
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24. The following statements refer to your perception of the characteristics 
of information of the program in general. Indicate, please, your degree 
of agreement with each one 

- - - -- -
Totally Agree Don't Disagree Totally 
agr~~ know disagree 

I I find all the infonnation I I -

1 2 3 4 5 
need 

I Information is comprehensive 1 2 3 4 5 
r - -
I Information is always updated 1 2 3 4 5 - -I Data I register are important 1 2 3 4 5 I for the care of the patients 

I 1 2 3 4 Time I use for documentation 5 I is acceptable -+ I 
I am certain about the 1 1 2 3 4 5 
reliability of the data 
documented I 

25. Mark your satisfaction with the quality of the information of the 
nursing record: 

I Very Good I Indifferert Bad Very 
good bad 

I Patient assessment 1 2 3 4 5 

l Care pl~n 1 2 3 4 5 

I Shift report 1 2 3 4 5 
I P-Iuids and fluid balance 1 2 3 4 5 

I Vital sign and variables 1 2 3 4 5 

I Test and procedures plan 1 1 2 3 4 5 

26. Do you think that, just with the information that the computer program 
provides you with, you have a complete picture of the profile of the 

patient?D Yes D No . In negative case, why? 

27. Please, give some examples of: 

a. Data you have to register that you consider unnecessary 

b. Data you have to repeat in different places 

c. Data you would like to register and there is no a defined place to do it 
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SECTION E: Outcomes of the use of the program 

28. Indicate the impact that you think the program has on: 

r Very Positive Indifferent Negative Very 
po~~ive I negative 

I Communication with the health 1 2 3 4 5 
I team 1 
Communication within the nursing 1 I 2 3 4 5 
team 

-
I Facilitation of patient care 1 2 3 4 5 

~ Continuity of patient care 1 2 3 4 5 

: Co-ordination of patient care 1 2 3 4 5 

I Achievement of individualised care 1 2 3 4 5 

f Quality of information 1 2 3 4 5 

Facilitating decision- making 1 2 3 4 5 

I Consideration of nursing work 1 2 3 4 5 

I Research developme~t . 1 2 3 4 5 

I Image of CON 1 2 3 4 5 
- -

Give the reason for the one you have considered the most negative 

And fo r the one most positive 

29. The program makes my work (underline what you consider correct in 
each statement) 

a. More difficult/easier, 
b. More stressful/less stressful 

30. If you would have to go to work to a hospital with paper record, what 
do you think you would gain? 

31 . And, what would you lose? 
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32. If you would have the opportunity to go back to the paper record or to 
introduce a paper record, would you do it? 0 Yes 0 No 0 Don't 
know Why? 

33. Give an overall value from 1 to 10 (satisfied to unsatisfied) of your 
satisfaction with the use of the program in daily work ----

SECTION F: Last section 

34. Please indicate the range to which your age corresponds 
o < 25 years 0 41-45 
o 26-30 0 46-50 
o 31-35 0 >51 
o 36-40 

35. In which year did you finish your nursing studies? 

36. Years working as a nurse 
37. If you start working in CUN after 2002, indicate the amount of time 

working in the CUN ______ _ 

38. Have you been working in CUN with the paper record? DYes 0 
No 

39. Indicate since year 2002: 
a. Number of times absent for more than 2 months 
b. Overall time of absence in months (approximately) ____ _ 
c. Time working as part-time (months) ____ _ 
d. Changes of nursing unit: None 0 Occasionally 0 Frequently 0 

40. How do you define your attitude tOWclrds the introduction of technology 
in society? 

o positive 
o negative 
o indifferent 

41. Do you have computer at home? 0 Yes 0 No 

42. What for do you use of the computer apart from work? 

o internet 
o mail 
o others (specify) 
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43. Give an overall value from 1 to 10 (from minor to major) of your 
ability with the use of computers __ _ 

Finally, if you want to make any further comment related to the use of the 
computerised program in daily work, you can do it in the space below: 

THANK YOU! 
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Nurses letter to invite them to participate in the study 

Estimada, 

EI motivo de esta carta es informarte y pedir tu colaboracion en un proyecto de 
investigacion que se va a realizar en la CUN como parte de una tesis doctoral. En 
este proyecto contamos con la colaboracion de Roger Watson, supervisor principal 
del estudio y profesor de la Univesidad de Hull (Reino Unido), que cuenta con una 
amplia experiencia investigadora. 

EI objetivo general es realizar una evaluacion del uso de los sistemas de 
informacion en la practica clinica en la Clfnica Universitaria desde la perspectiva de 
la enfermera. Los resultados contribuiran a disponer de un estudio en profundidad 
del uso de los sistemas de informacion dirigido a los mecanismos causales, como y 
por que facilitan 0 no la practica clinica. Estos apoyaran el desarrollo eficiente e 
implantacion de sistemas de informacion como una contribucion positiva y un apoyo 
real a la practica clfnica. 

Tu opinion como enfermera es fundamental para este estudio y para ello hemos 
elaborado un cuestionario que nos gustaria que completases. Todos los datos 
obtenidos seran tratados confidencialmente. Para facilitar su cumplimentacion se 
realizaran distintas sesiones a las que puedes acudir si quieres participar y en las 
que previa mente se proporcionara toda la informacion necesaria acerca del 
proyecto. Las fechas, horas y lugar de las sesiones se informaran con la antelacion 
suficiente y se programaran para facilitar tu asistencia. Si por algun motivo no 
puedes asistir a ninguna sesion y tienes interes en participar, puedes ponerte en 
contacto directamente conmigo 0 comunicarselo a la supervisora. 

No existe ninguna obligacion de participar, pero que duda cabe que este estudio no 
seria posible sin tu colaboracion. Si deseas mas informacion no dudes en ponerte 
en contacto conmigo. 

Agradeciendo de antemano tu colaboracion. 

Atentamente, 

Cristina Oroviogoicoechea 
Ext 2118 
Busca 155 

180 



(Translation) 

Dear, 

The purpose of this letter is to inform you and ask for your collaboration in a 
research project that is going to be carried out in the hospital as part of a thesis. In 
this project we count on the collaboration of Roger Watson, supervisor of the thesis 
and Professor of the University of Hull (United Kingdom), who has a large research 
experience. 

The general aim of the research is to evaluate the use of the information systems in 
clinical practice in the hospital from the nurses' perspective. The results will 
contribute to provide an in-depth analysis of the use of information systems, looking 
at causal mechanisms, how and why they enhance or not clinical practice. The 
results will support efficient development and implementation of clinical information 
systems as a positive contribution and support of clinical practice. 

Your opinion as a nurse is essential for the study and we have elaborated a 
questionnaire that we would like you to complete. All data obtained will be treated as 
confidential. To facilitate completion of the questionnaire, we have organised 
different sessions that you can attend if you want to participate and we will provide 
you with all the information needed in relation to the research project. The dates, 
timetable and places of the sessions will be announced with plenty of time and they 
will be planned to facilitate your attendance. If for any reason you cannot attend any 
of the sessions and you are interested in participating, you can contact me or ask to 
your ward manager. 

There is no obligation to participate, but there is absolutely no doubt about that this 
research would not be possible without your collaboration. If you would like more 
information do not hesitate to contact me. 

Thank you in advance for your collaboration. 

Yours sincerely, 

Cristina Oroviogoicoechea 
Ext 2118 
Busca 155 
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Final version of the questionnaire 

"EVALUATION OF THE USE OF A 

COMPUTERISED PROGRAM IN CLINICAL 

PRACTICE FROM THE NURSE PERSPECTIVE" 

t( 

INSTRUCTIONS 

~ This questionnaire intends to identify the perception of nurses about the use 

of the computerised program 'It in clinical practice. 
~ We would be grateful if you complete this questionnaire and hand it over to 

the reference person who is in the room with you. 

~ For the validity of the study, it is very important to know your personal 

opinion and, therefore, we need that you answer all and each one of the 

questions. 

~ Is you have any doubt, before answenng the question, ask always the 

reference person who is in the room with you. 

~ All the information is confidential. The dissemination of results will not 

include any reference that could identify you. 

Before you continue, p lease, identify the ward you are working on: 
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SECTION A: Development of the program and support of users 

1. The following statements refer to your perception of the development of 
the program and support that you receive for its use. Indicate, please, 
your degree of agreement with each one: 

I I have received adequate 

I
training for the use of 
l~formation syst~~__ _ _ _ _ _ 
IThe attitude of the personnel in 
I the department of informatics is 
co-operative 

~Th~ ref~iion-ship with the r 
Ipersonnel 

I 
in the department of informatics 
is good 

r The people responsible for r 
developing the program 
understand my 

roblems 
The suggestions I make are 
taken into account - - .,-

The response time to the 
introduction of an improvement 
~ ad~9uate 
The changes introduced have 
relevance for Il]Y d~ily w<?rk_ 

Totally I 

agr~~ 1 

1 

j 1 

1 I 

1 

I 
1 

1 

1 

Agree 

2 

2 

2 

2 

2 

2 

2 

Don't 
know 

3 

3 

3 

3 

3 

3 

3 

Disagree 

4 

4 

4 

4 

4 

4 

4 

Totally 
disagree 

5 

5 

5 

5 

5 

5 

5 

2. Do you believe you need more training for the proper use of the 
programme? 
DYes D No 

3. If you answer yes, indicate in which aspect you believe that you need more 
training: 
D Test request 

D Information search from previous admissions 
D Access to tests results 

D Nursing record 

D Pharmacy 

D Other (please specify) 
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4. When new applications or changes in the programme are introduced, how 
would you evaluate : 

'I Communicati on and --
information on the changes and 

I ~p.plications t~at_are intr:.oduc~~ 
I Training to incorporate the 
Ichanges and applications that 
I are introduced 

rs~pport-~hen-probleri-ts .arise 
during the first days of ,:!se 

T otally -' Adequate ' Indifferent Inadequate 
~deq~t~ 

1 2 3 4 

I -t 2 3 4 

1 2 t 
L 

3 4 

Totally 
inadequate 

5 

5 

5 

5. Indicate any suggestion for the next time that a change will be introduced: 

6. When staff of the unit talk about improvements in the program we pass 
on them through (indicate the most frequent one): 

o Supervisor 
o Department of informatics 

o Help desk 

o Elena Beortegui 
o Nobody 

o Other ( specify) 

7. Have you have made any suggestions for improvements ID the last 3 
months? 

DYes 0 No 

8. If no, indicate the reason: 
o I can ' t think of any 

o I don 't have time 
o I don 't know how to do it 

o It is not my responsibility 
o It is pointless 

o Other (specify) 
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SECTION B: Characteristics of the running of the program 

9. The following statements refer to your perception of characteristics of 
the running of the programme. Indicate, please, your degree of 
agreement with each one: 

r Totally 
~g!ee 

1 

Agree Don't 
know 

Disagree Totally 
disagree 

I It is easy to learn how to use it 

lit is easy to use 
I . 

l
it is easy to find the information 
you need (test results, reports, 
jetc) 

lIt is easy to know how to do 
'I what you need to do (request of 
test, record, etc.) , 

1 The program does not have 
unexpected interruptions 

- - -
The program is quick i 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

3 

t- 3 
I 3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

10. Mark from 1 allO (from smaller to greater) your degree of competence 
in the use of the program __ _ 

11. Order the following items according to the influence they have had in 
your confidence in the use of the program, 1 being the one that more 
positively has influenced: 

_ Training Time/familiarity with the program 

Easiness of use 

_ Elena Beortegui 

__ Colleagues 

_ Others (specify) 

12. Indicate the frequency with which you have had problems in the use of 
the program during the last month: 

o Several times a day 

o Once a day 
o Several times a week 

o Once a week 

o Less than once a week 

13. Having in mind the problems that you regularly have, indicate who you 
would turn to try to resolve them with more frequency: 

o Colleagues 
o Supervisor 

o Elena Beortegui 

o Help desk 

o Others (specify) 

186 



14. What do you think are the most significant problems with the use of the 
program? 

15. What do you think are the most positive aspects about the use of the 
program? 

16. Indicate, please, your opinion on aspects related to the confidentiality of 
the program: 

a. The program assures the confidentiality of the patient data 

DYes D No D Don't know 

b. The organisation has systems that ensure the adequate use of the 
program to guarantee confidentiality 

DYes D No D Don't know 

c. I have confidence that nobody can use the program with my name 
(user and password) 

DYes D No D Don't know 

Add, if you think necessary, any comments about confidentiality: 
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SECTION C: Adaptation of the program to daily work of the unit 

17. The following statements refer to your perception of the adaptation of 
the program to your daily work. Indicate, please, your degree of 
agreement with each one: 

Totally Agree Don't Disagree Totally 
agree know disagree 

j The program is integrated into 1 2 3 4 5 
daily work 

I The information I access from 1 2 3 4 5 
the program makes my work 

I eaSIer 

I The program improve the 1 2 3 4 5 
I quality of work 

j I have access to information 1 2 3 4 5 
where I need it 

I have access to information 2 3 4 5 
I when I need it ---+ 
I The number of computers is 1 2 3 4 5 
! adequate 

18. If you have worked previously with the nursing paper record in CUN, 
do you believe that informatizaci6n has changed the routines of the 
unit? 0 Yes 0 No . If you answer yes give an example: 

19. Do you register and look for the information of the patient along the 
shift directly in the computer? 0 Yes 0 No . If no, what 
alternative systems do you use and why? 

20. When you arrive to the shift, how do you obtain the information about 
the patients? Describe the process you follow 
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SECTION D: Quality of the documentation 

21. Why do you think it is necessary to achieve a good documentation of the 
clinical history of the patient? 

22. How do you think that the use of a computer program can help to 
achieve it? 

23. What barriers exist to achieving a good documentation of the history of 
the patient? (Indicate a maximum of 3) . 
1 .... ....... .............. ....... .. .............. ... ... ...... ... .... .. .. ... ..... .. ........... ....... .................... . 

2 ...................... ...... .... .. ..... .... .... .. ....... .... ... .. ...... ........... ..... ... .......... ..... ...... .. .. ......... . 

3 .... ........ .... .. ............. .. ....... .... ... .. .. .. .. ...... .. ... ... ............. ............ ..... .. ....................... . 

24. How do you think that the use of a computer program can affect each 
one? 

Barrier 1 

D Decreases a lot D Decreases D Don 't affect D Increases D Increases a lot 

Barrier 2 

D Decreases a lot D Decreases D Don't affect D Increases D Increases a lot 

Barrier 3 

D Decreases a lot D Decreases D Don' t affect D Increases D Increases a lot 

25. The following statements refer to your perception of the characteristics 
of information of the program in general. Indicate, please, your degree 
of agreement with each one 

Totally Agree Don't Disagree Totally 

j 
agree know disagree 

I find all the information I 1 2 3 4 5 
need 

~ Information is comprehensive I 1 2 3 4 5 

I Information is always updated 1 2 3 4 5 

I Data I register are important 1 2 3 4 5 

for the care of the patients 

I Time I use for documentation 1 2 3 4 5 

I is acceptable 

I am certain about the 1 2 3 4 5 

reliability of the data 
documented 
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26. Mark your satisfaction with the quality of the information of the 
nursing record: 

r -
- -

Very Good Indifferent Bad Very 
__ ~~od bad - - --- -

I Patient assessment 1 2 3 4 5 

I Care plan 1 1 2 3 4 5 
- - -
Shift report 1 2 3 4 5 - t 

I Fluids and fluid balance 1 J- 2 3 4 5 

I Vital sign and va~iables 1 2 3 4 5 

I Tes_t and procedures pla~ 1 2 3 4 5 

27. Do you think that, just with the information that the computer program 
provides you with, you have a complete picture of the profile of the 

patient?D Yes 0 No . In negative case, why? 

28. Please, give some examples of: 

a. Data you have to register that you consider unnecessary 

b. Data you have to repeat in different places 

c. Data you would like to register and there is no a defined place to do it 

SECTION E: Outcomes of the use of the program 

29. Indicate the impact that you think the program has on: 

V~I?' I Positive I Indifferent Negative Very 
POSItIve negative 

Communication with the health 1 2 3 4 5 

team 
-

I Communication within the nursing 1 2 3 4 5 

f team 
Facilitation of patient care 1 2 3 4 5 

I Continuity of patient care 1 2 3 4 5 

Co-ordination of patient care 1 2 3 4 5 

Achievement of individualised care 1 2 3 4 5 

Quality of information 1 2 3 4 5 

I Facilitating decision-making 1 2 3 4 5 

I Considerati~n of nursing work 1 2 3 4 5 

Research development 1 2 3 4 5 

Image ofCUN 1 2 3 4 5 
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Give the reason for the one you have considered the most negative 

And for the one most positive 

30. The program makes my work (underline what you consider correct in 
each statement) 

a. More difficult/easier, 
h. More stressful/less stressful 

31. If you would have to go to work to a hospital with paper record, what 
do you think you would gain and lose? 

32. If you would have the opportunity to go back to the paper record or to 
introduce a paper record, would you do it? DYes D No D Don't know 
Why? 

33. Give an overall value from 1 to 10 (satisfied to unsatisfied) of your 
satisfaction with the use of the program in daily work ___ _ 

SECTION F: Last section 

34. Please indicate the range to which your age corresponds 
D < 25 years D 41-45 
D 26-30 D 46-50 
D 31-35 D >51 

D 36-40 

35. In which year did you finish your nursing studies? 

36. Years working as a nurse 
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37. If you start working in CUN after 2002, indicate the amount of time 
working in the CUN ______ _ 

38. Have you been working in CUN with the paper record? 0 Yes 0 
No 

39. Indicate since year 2002: 
a. Number of times absent for more than 2 months 
b. Overall time of absence in months (approximately) -----
c. Time working as part-time (months) ____ _ 
d. Changes of nursing unit: None 0 Occasionally 0 Frequently 

o 
40. How do you define your attitude towards the introduction of technology 
in society? 

o positive 
o negative 
o indifferent 

41. Do you have computer at home? DYes D No 

42. What for do you use of the computer apart from work? 
D internet 
D mail 
D others (specify) 

43. Give an overall value from 1 to 10 (from minor to major) of your 
ability with the use of computers __ _ 

Finally, if you want to make any further comment related to the use of the 
computerised program in daily work, you can do it in the space below: 

THANK YOU! 
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Ward managers letter 

Estimada, 

EI motivo de esta carta es informarte y pedir tu colaboracion en un proyecto 
de investigacion que voy a realizar en la CUN como parte de la tesis 
doctoral. En este proyecto cuento con la colaboracion de Roger Watson, 
supervisor principal del estudio y profesor de la Univesidad de Hull (Reino 
Unido), que cuenta con una amplia experiencia investigadora. 

EI objetivo general es realizar una evaluacion del uso de los sistemas de 
informacion en la practica clinica en la Clinica Universitaria desde la 
perspectiva de la enfermera. Los resultados contribuiran a disponer de un 
estudio en profundidad del uso de los sistemas de informacion dirigido a los 
mecanismos causales, como y por que facilitan 0 no la practica clinica. Estos 
apoyaran el desarrollo eficiente e implantacion de sistemas de informacion 
como una contribucion positiva y un apoyo real a la practica clfnica. 

La opinion de las enfermeras es fundamental para este estudio y para ello 
hemos elaborado un cuestionario que nos gustaria que completasen. Para 
facilitar la cumplimentacion del cuestionario se realizaran distintas sesiones 
en las que previamente se proporcionara toda la informacion necesaria 
acerca del proyecto Todos los datos obtenidos seran tratados 
confidencialmente. Se les ha enviado una carta personal a cada una 
explicandoles en que consiste el proyecto y pidiendo su participacion. 

Tu colaboracion en este proceso consiste en animarles a participar y 
facilitarles la asistencia a alguna de las sesiones organizadas. Te adjunto las 
fechas y horas de las distintas sesiones. Si por algun motivo alguna 
enfermera no puede asistir a ninguna sesion y tiene interes en participar, no 
dejes de comunicarmelo para ver la forma de facilitarselo. 

No existe ninguna obligacion de participar, pero que duda cabe que este 
estudio no seria posible sin la participacion de las enfermeras y tu ayuda 
para animarles a hacerlo. Si deseas mas informacion no dudes en ponerte 
en contacto conmigo. 

Agradeciendo de antemano tu colaboracion. 

Atentamente, 

Cristina Oroviogoicoechea 
Ext 2118 
Busca 155 
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(translation) 

Dear, 

The purpose of this letter is to inform you and ask for your collaboration in a 
research project that is going to be carried out in the hospital as part of a 
thesis. In this project we count on the collaboration of Roger Watson, 
supervisor of the thesis and Professor of the University of Hull (United 
Kingdom), who has a large research experience. 

The general aim of the research is to evaluate the use of the information 
systems in clinical practice in the hospital from the nurses' perspective. The 
results will contribute to provide an in-depth analysis of the use of information 
systems looking at causal mechanisms, how and why they enhance or not 
clinical practice. The results will support efficient development and 
implementation of clinical information systems as a positive contribution and 
support of clinical practice. 

Nurses' opinion is essential for the study and we have elaborated a 
questionnaire that we would like them to complete. To facilitate completion of 
the questionnaire, we have organised different sessions they can attend to 
answer the questionnaire and we will provide them with all the information 
needed in relation to the research project. All data obtained will be treated as 
confidential. A personal letter has been sent to every nurse explaining the 
study and inviting them to participate. 

Your collaboration in this process consists of encouraging them to participate 
and facilitating their attendance to any of the organised sessions. I attach the 
dates and timetable of the different sessions. If, for any reason, a nurse 
cannot attend any of the sessions and she is interested in participating, do 
not hesitate to contact me to see how we can facilitate it. 

Thank you in advanced for your collaboration. 

Yours sincerely, 

Cristina Oroviogoicoechea 
Ext 2118 
Busca 155 
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Bonferroni post-hoc test results of individual units differences in relation to IT 
support 

Mean 95%Confidence interval 

Dependent difference Standard Lower Upper 
variable (I) Unit (J) Unit (I-J) Error Sig . bound bound 
IT support J K ,02412 ,15179 1,000 -,4973 ,5455 

L -,23421 ,17477 1,000 -,8346 ,3662 
1 -,12469 ,15756 1,000 -,6659 ,4166 
H -,16754 ,17477 1,000 -,7679 ,4328 
F -,13421 ,17477 1,000 -, 7346 ,4662 
G -,10643 ,15451 1,000 -,6372 ,4243 
E ,02412 ,18854 1,000 -,6235 ,6718 
D -,35088 ,14714 1,000 -,8563 ,1546 
C ,12690 ,15451 1,000 -,4039 ,6577 
A -,67780(*) ,13501 ,000 -1 ,1416 -, 2140 
B -,01754 ,18854 1,000 -,6652 ,6301 

K J -,02412 ,15179 1,000 -,5455 ,4973 
L -,25833 ,18033 1,000 -,8778 ,3611 
1 -,14881 ,16371 1,000 -,7112 ,4136 
H -,19167 ,1 8033 1,000 -,8111 ,4278 
F -,15833 ,18033 1,000 -,7778 ,4611 
G -,13056 ,16077 1,000 -,6828 ,4217 
E ,00000 ,19370 1,000 -,6654 ,6654 
D -,37500 ,15370 1,000 -,9030 ,1530 
C ,10278 ,16077 1,000 -,4495 ,6551 
A -,70192(*) ,14214 ,000 -1 ,1902 -,2136 

B -,04167 ,19370 1,000 -,7071 ,6237 

L J ,23421 ,17477 1,000 -,3662 ,8346 

K ,25833 ,18033 1,000 -,3611 ,8778 

1 ,10952 ,18522 1,000 -,5267 ,7458 

H ,06667 ,20006 1,000 -,6206 ,7539 

F ,10000 ,20006 1,000 -,5872 ,7872 
G ,12778 ,18263 1,000 -,4996 ,7551 

E ,25833 ,21219 1,000 -,4706 ,9873 

D -,11667 ,17643 1,000 -,7228 ,4894 

C ,36111 ,18263 1,000 -,2662 ,9885 

A -, 44359 ,16646 ,561 -1 ,0154 ,1282 

B ,21667 ,21219 1,000 -,5123 ,9456 

* p<O.05 ; Unit A : leU 
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(Continued) 

95% confidence interval 

Dependent Mean Standard Lower Upper 
variable (I) Unit (J) Unit difference (I-J) error Sig. bound bound 
IT support I J ,12469 ,15756 1,000 -,4166 ,6659 

K ,14881 ,16371 1,000 -,4136 ,7112 
L -,10952 ,18522 1,000 -,7458 ,5267 
H -,04286 ,18522 1,000 -,6791 ,5934 
F -,00952 ,18522 1,000 -,6458 ,6267 
G ,01825 ,16624 1,000 -,5528 ,5893 
E ,14881 ,19826 1,000 -,5323 ,8299 
D -,22619 ,15941 1,000 -,7738 ,3214 
C ,25159 ,16624 1,000 -,3195 ,8226 
A -,55311 (*) ,14829 ,018 -1 ,0625 -,0437 
8 ,10714 ,19826 1,000 -,5739 ,7882 

H J ,16754 ,17477 1,000 -,4328 ,7679 
K ,19167 ,18033 1,000 -,4278 ,8111 
L -,06667 ,20006 1,000 -,7539 ,6206 
I ,04286 ,18522 1,000 -,5934 ,6791 
F ,03333 ,20006 1,000 -,6539 ,7206 
G ,06111 ,18263 1,000 -,5662 ,6885 

E ,19167 ,21219 1,000 -,5373 ,9206 
D -,18333 ,17643 1,000 -,7894 ,4228 
C ,29444 ,18263 1,000 -,3329 ,9218 
A -,51 026 ,16646 ,169 -1,0821 ,0616 
8 ,15000 ,21219 1,000 -,5789 ,8789 

F J ,13421 ,17477 1,000 -,4662 ,7346 
K ,15833 ,18033 1,000 -,4611 ,7778 

L -,10000 ,20006 1,000 -,7872 ,5872 

I ,00952 ,18522 1,000 -,6267 ,6458 

H -,03333 ,20006 1,000 -,7206 ,6539 

G ,02778 ,18263 1,000 -,5996 ,6551 

E ,15833 ,21219 1,000 -,5706 ,8873 

D -,21667 ,17643 1,000 -,8228 ,3894 

C ,26111 ,18263 1,000 -,3662 ,8885 

A -,54359 ,16646 ,089 -1, 1154 ,0282 

8 ,11667 ,21219 1,000 -,6123 ,8456 

G J ,10643 ,15451 1,000 -,4243 ,6372 

K ,13056 ,16077 1,000 -,4217 ,6828 

L -,12778 ,18263 1,000 -,7551 ,4996 

I -,01825 ,16624 1,000 -,5893 ,5528 

H -,06111 ,18263 1,000 -,6885 ,5662 

F -,02778 ,18263 1,000 -,6551 ,5996 

E ,1 3056 ,19584 1,000 -, 5422 ,8033 

D -,24444 ,15639 1,000 -,7817 ,2928 

C ,23333 ,16334 1,000 -,3278 ,7945 

A -,57137(*) ,14504 ,008 -1 ,0696 -,0731 

8 ,08889 ,19584 1,000 -,5839 ,7617 

p<O.05 ; Unit A : ICU 
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(Continued) 

95% confidence interval 

Dependent Mean Standard Lower Upper 
variable (I) Unit (J) Unit difference (I-J) error Sig. bound bound 
IT support E J -,02412 ,18854 1,000 -,6718 ,6235 

K ,00000 ,19370 1,000 -,6654 ,6654 
L -,25833 ,21219 1,000 -,9873 ,4706 
I -,14881 ,19826 1,000 -, 8299 ,5323 
H -,19167 ,21219 1,000 -, 9206 ,5373 
F -,15833 ,21219 1,000 -,8873 ,5706 
G -,13056 ,19584 1,000 -,8033 ,5422 
D -,37500 ,19008 1,000 -1,0280 ,2780 
C ,10278 ,19584 1,000 -, 5700 ,7755 
A -,70192(*) ,18086 ,010 -1 ,3232 -,0806 
B -, 04167 ,22367 1,000 -,8100 ,7267 

D J ,35088 ,14714 1,000 -,1546 ,8563 
K ,37500 ,15370 1,000 -, 1530 ,9030 
L ,11667 ,17643 1,000 -,4894 ,7228 
I ,22619 ,15941 1,000 -,3214 ,7738 
H ,18333 ,1 7643 1,000 -,4228 ,7894 
F ,21667 ,17643 1,000 -, 3894 ,8228 
G ,24444 ,15639 1,000 -, 2928 ,7817 
E ,37500 ,19008 1,000 -,2780 1,0280 

C ,47778 ,15639 ,175 -,0595 1,0150 
A -,32692 ,13716 1,000 -,7981 ,1443 
B ,33333 ,19008 1,000 -, 3196 ,9863 

C J -,12690 ,15451 1,000 -, 6577 ,4039 

K -,10278 ,16077 1,000 -, 6551 ,4495 

L -,36111 ,18263 1,000 -, 9885 ,2662 

I -, 25159 ,16624 1,000 -, 8226 ,3195 

H -,29444 ,18263 1,000 -, 9218 ,3329 

F -,26111 ,18263 1,000 -, 8885 ,3662 
G -,23333 ,16334 1,000 -,7945 ,3278 

E -, 10278 ,19584 1,000 -,7755 ,5700 

D -,47778 ,15639 ,175 -1 ,0150 ,0595 

A -,80470(*) ,14504 ,000 -1,3030 -,3064 

B -,14444 ,19584 1,000 -,8172 ,5283 

A J ,67780(*) ,13501 ,000 ,2140 1,1416 

K ,70192(*) ,1 4214 ,000 ,2136 1,1902 

L ,44359 ,16646 ,561 -, 1282 1,0154 

I ,55311(*) ,14829 ,018 ,0437 1,0625 

H ,51026 ,16646 ,169 -,0616 1,0821 

F ,54359 ,16646 ,089 -,0282 1,1154 

G ,57137(*) ,14504 ,008 ,0731 1,0696 

E ,70192(*) ,1 8086 ,010 ,0806 1,3232 

D ,32692 ,13716 1,000 -,1443 ,7981 

C ,80470(*) ,14504 ,000 ,3064 1,3030 

B ,66026(*) ,18086 ,023 ,0390 1,2816 

*p<O.05; Unit A: lCU 
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(Continued) 

95% confidence interval 

Dependent Mean Standard Lower Upper 
variable (I) Unit (J) Unit difference (I-J) error Sig . bound bound 
IT support B J ,01754 ,18854 1,000 -,6301 ,6652 

K ,04167 ,19370 1,000 -, 6237 ,7071 
L -,21667 ,21219 1,000 -, 9456 ,5123 
1 -,10714 ,19826 1,000 -, 7882 ,5739 
H -,15000 ,21219 1,000 -, 8789 ,5789 

F -,11667 ,21219 1,000 -, 8456 ,6123 
G -,08889 ,19584 1,000 -,7617 ,5839 
E ,04167 ,22367 1,000 -,7267 ,8100 
D -,33333 ,19008 1,000 -,9863 ,3196 
C ,14444 ,19584 1,000 -,5283 ,8172 
A -,66026(*) ,18086 ,023 -1,2816 -,0390 

*p<O.05 ; Unit A: ICU 
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Bonferroni post-hoc test results of units ' type of patients differences in relation to IT 

support 

95% 
confidence 

Mean interval 

Dependent (I) Type of (J) Type of difference Standard Lower Upper 
variable patients patients (I-J) error Sig . bound bound 
IT support Surgical Medical -,01805 ,10728 1,000 -,3045 ,2684 

Medical/surgical -,10732 ,11019 1,000 -,4016 ,1869 
Critical care -,47617(*) ,11889 ,001 -,7936 -,1587 

Medical Surgical ,01805 ,10728 1,000 -,2684 ,3045 
Medical/surgical -, 08927 ,09163 1,000 -,3340 ,1554 
Critical care -,45812(*) ,10192 ,000 -,7303 -,1860 

Medical/surgical Surgical ,10732 ,11019 1,000 -, 1869 ,4016 
Medical ,08927 ,09163 1,000 -,1554 ,3340 

Critical care -,36885(*) ,10498 ,003 -,6492 -,0885 

Critical care Surgical ,47617(*) ,11889 ,001 ,1587 ,7936 

Medical ,45812(*) ,10192 ,000 ,1 860 ,7303 
Medical/surgical ,36885(*) ,10498 ,003 ,0885 ,6492 

* p<O.05 
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Path analysis results for satisfaction 
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Path analysis results for outcomes factors 
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Article based in the literature review published in the Journal of Clinical Nursing 

Je--lf/ 
REVIEW Clinical N ursina 

Review: evaluating information systems in nursing 

Cristina Oroviogoicoechea M.Sc, RGN 
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Barba"" Elion 
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OR.OVIOCOlCOECHEAC, EllIOTT Ble WATSON R. ClOOI, Journal ofCliniclll 
Nursing 17. 567-575 
RniewI maloating information S)'stems in nursing 

Aims. To rn>kw existing IIlmms Inearch on inparimt hospitals' information 

tmmology (IT) systrrns in order to ~Ior~ ~ approllC~ for noaluation ~rch 

on nursms informatics to guilk furtMr d~n and impk~ntation of dfrctiw IT 

S)'SkmS. 

Baclqvound. ~~ has been an iDI;I"'C'3X in ~ u~ of IT and information systems in 

nur~ in recmt fHrs. HowC'Wr, thn-c: has been littl~ cnluation of th~ sptrnlS 

and link guidancr on how thq might ~ n·a1u.nro. 

Methods. A lit~ratu~ revinv was ~onductrd brtwttn 1995 and 2005 inclusiw using 

ONAHL and ~Wli~ and tilt' ~rch krffiS 'IIlmms information systrrns', 'clinical 
information sysrms', 'hospital information sYSlrms', 'docullK"nration', 'nursing 

records'. 'chartins'. 
Ron1ts. Roearcit in nursing inbrmation sySkmS was analysed and 5011X dmOrn­
rio and ~ontradK:tory r~suhs \\'~r~ idmtific:d whi~h impcd~ a com~hcnsiv~ 
und~~ of c.-fkaiv~ implt"lllt'l1tarion. TlX'r~ is a ~ for IT systems ID b~ 
uodfiStood from a wider perspcctiv~ that indlXks asp~ rdar~ to t~ context 

W~tt t\yy att imp1~mm1rd. 

COIu:hauoD5. Social and organizational aspects ~ to be: cons~ in e"a1uarion 
studin and rc:ali~ c.-valuation can prm-jk a fra~orlc for r~ evaluation of 

information systems in nursing. 
Rdevancr to clinica1 practice. The rapid introduction of IT systttm for clinical 

practia urgo noaluation of alrc.-ady impl~mntted systttm examinins how and in 

what arcurnstancn tlYy work to guilk df«th--r furtlX'r dn"dopmmt and impk· 

mmtation of IT S)·stttm to ~ clinial practi«. Evaluation involvo mor~ 
factors than just inrolving kchnologic.-s such as ~hanging attinxb, rulrurn and 
hc:althare pmniccs. Rc:alisti~ n-aluation could proviOe ron£isurations 01 conttXt­

~hanism-ourcomo that ~xplain tlX" ~r1~ ~lationships to und~~and ~'hy 

and how a program~ or intc.-rvcntioo works. 

e 2007Tbe Auth~ JounW compiJafiOll e 2007 B1:l<!kwell Pubtisllingllll 
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Introduction 

Quality of care is directly related 10 the quality of 

information available to healthc.are professionals and chart­
ins and managing clinical information is an c:s~ part of 

their daily work (Currcl lie Urquhart 2003). This is nat a 

new idea. ho~.· the complexity of the healtbcare 

contC'xt. the ~ 10 demonstrate effC'Cti~s in clinical 

practiCC' and the current tr~formalion of healthcare 

imtiturions with the introduction of informatics are some 

of the reasons for the considerable interest in the process of 

clinical information and communication during thC' last 
decade. Ability to capture dam and \1St' data is a hallmark 

lor ~CC'1lenCC'. 

'To perlorm their §C'n-icn. modem healthotre organiza­

tions are profoundly dependent on rich and accurate infor­

mation collectrd and shared bc.-twecn multiple organizational 

~Is.' (Ander:sson rl aL 2003 p. 47). Information comprises 

a wide range of aspects including parient-specific data.. 
researclt inlonnation and prOCC'dure information (Henry 

1995). In this cont~ information technology (11) offers 

tremendous oppommities to mhance clinical practKe and 

appropriatmess of care and to inCTC'8SC' d6ciency and 

dfecrivcness in bealtlxare organizations (AmmenwC'rth 

rl al. 20(4). Clinically oriented applications are ~y 

being developC<d and intmdutcd 10 support the daily work of 

healthcare prof~onal5 (GiuSC' lie Kuhn 2003). 

The current paradigm in healthotre is a multi-di.sciplinary 

approach; it is not onC'-indh-idua1 profes.sion, but a ream, 

which provides comprehmsiw and coordinatrd care (Tierney 

2001). Care provision is wdcmood within a multi-disciplin­

ary context where dilkn:nt professionals ha"'e a role with 

specinc contribution and acri .. -ities, but from the patient 

~r:specti .. -e provision of care is tcaID'o\'Ork. Hence parimt care 

~ upon complete and a.;curalr information among 

car~vC'r:s within the team. 

Within the inlonnarlon processes the patient record has a 

CC'ntral role and nursing documentation is an important part 

of it (8jorweU rl aI. 2000, Helleso lire Ruland 2001 ~ Patient 

records are ~dered the most important tool for inIorma­
lion and commlUlication in healthc.are orsanizations and a 

kq dement lor the continuity and coordination of patient 

care (Martin d aI. 1999). Nurses within the tram, because of 

their central role in providing 24-hour ~re and in co­

ordi oating the care gi"'en by the tram, are recognized M 'key 
collectOOi. generators and USC'C5 of patient/client information' 

(Currd lie Urquhart 2003~ Salt' and high quality carC' may be 
considered M outt:omes of pd ~ records. 

Data documentation is a major is~ within nursing and 

can be COD5idcred a devalued aspecr, lacking recogni tion C'VnI 

within the probsion itself. Low quality and time consumiDf: 

records are reasons for nuBeS' low aa:rptance of docurnrn­

tation (Nabm lie Poston 2000, Ammmwerth d al. 2001b~ 

Newrtheless, the Nursing and Midwifery Council (NMC) in 

thC' UK (2004 p. 5) has stated, smerally, that <record k-ping 

is a fundamental part of nursing.' The NMC (2004) bas 
issued guidelines specific to ~ds and record keeping and 

these superseded earlier guidelines in 1998 from the former 

Uni trd Kin.,Jom Central Co\mcil for Nursing, Midwikry and 

Health Visitint;. ThC're is a tradition of oral communication 

for the tramm~ion of the knowledge nurses hal''t' about 

patient conditions (Heanneld 1996, McDaniel 1997, Erdky 
2005). Nursingdocumrntation has been highly influenced by 
legal. mana~ent and professional ~ucs, looking to a 

documentation that fully rdlects thC' \lurk of the nur:ses and 

therelore malcc:s nursing visible. Nursing records ha .. -e been 
developed not only for their use as .. -chicb for SlDra~ and 

exchange of information but they han also been used to 

support dilkrmt philosophies of nursing practice (Currd &: 

Urquhart 2003). 

The oo·elopment of nursing docummution hru. come at 

the same timC' as the introduction of the nursing prOCe9 in 

clinical scnings (Ammenwrnh d aI. 2003b). Studies reft-r to 

the difficulty lor nurses in comp lyi ng with the n:quirnnc.-nfS 

of this kind of docwnentation and see it as taking them lI\\'ay 

from the patient. Nurse documentation has not been C'xplored 

from the point of \'iC1o\' of the nurses use of it for clinical 

practiCC' although Higuchi and Donald (2002) p. 150) 

exploring thinlcins processes evidena-d in nursing docurnrn­

tation fmmd that 'chart data represented a summary of the 

nurses' thinking processes and the communication of lirlected 
inlonnatioo about a clinical situation. TeamVourlc, account­

ability and thC' need to prm;dC' evidence on nursing contri­

bution to patient ure are factors cootriburing to a IP'O\\;. 
nursing awareness of the reln'aDCC' of nursing documentation. 

It is ",;ddy recosnizcd that paper-records do DOt meer 

the requirC'menrs of IDday'S healthcare institutions (van 

Ginneken 2002). IT can help to provide: a strucrured way 

to access and interpret patient dat.1 and, at the same rime, 

prm;de a .. -aridy of inlormarion resources to increase the 

levd of knowledge of the nurse decision maker (Hrnry 1995). 

Imonnation and data content should be considered along 
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with cnsurilJ8 that it is prncntrd ina conci.s~ and rdiabk way 
that bci1iu1n the dcciSon-makilJ8 pr«ns, maki!J8 it as 
maightforward as possibk (Thompson 2001). With sp~ 
rrtcrence 10 IT, the Nuni!J8 & Midwikry Council (2004) 
produced su*lines saying (p. 12) that .~ sam~ basic 
principb that apply to manual records must b~ applied to 

computer-~ld records" specificill y: security. pa tint iDl'Ol~­
ment and accountability. 

Aim 

The aim of this paper is to explor~ existing nuni!J8 rnearch 

on inpatient hospitals' IT sys1rlTlS to discuss nnv approaches 
for evaluation rnearch on nursing informatics to su* 
furt~ design and impkmcntation of dfccti~ IT systems. 

Method 

A litt'l"ature revlCW was carried our woing tlx- electronic 
databases QNAHL and M~ using t~ lrarch tt'l"mS 
'nursing information systems', 'clinical information systems', 
'hospital information systems', 'docurnrntation', 'nursing 

records', 'charting' trom 1995 to 2005 which sought journal 
aetides, mearch papers and systematic reviC"t\·, bur excluded 
anecdotes. responses, brief items and commentaries. It was 
~mbined with elccrronic" and computer" (t~ boobn" 
ensured that all words beginnins with these Irrrm were 
included in the search) and exdudrd manasement and kgal 

publications and those with no more than 10 r~. A 
total 01 588 articles was retri~ and their subsequent 
rekvance to the study assessed by manual rmewing of 
abstraClS. 

Articles relard to full elccrronic patient record syslrms or 

ekctronM: nursing record systems w~re kept for review, 
w~reas those relard to s~ applications, such as 
mediottion prescription, dccisioll-support systems. laborat­
ory or X-ra)' imajp "~re rejected. In addition. articles 
which focused only on classifKation systems and taXOf)()­

mies "'ere rejected. Finally. as ~ rn;ew rekrs only to the 
inpatient scttinf;' articles carried out in outpatient areas 
were excl udell. A total of 74 articles was selected for full 
artic.k rn~·. some of thoe could not be obtained or "'ere 

rejected for t~ above reasons, kaving 39 items to be used 

lor the review. 
In addition, a manual rn-iew of t~ past 6,,~ years of 

articles in the /ourrwl of Amerk.,n Medic.,l Informatics 
Auodatron, Intcmatiotwl /01ll7lll1 of Mediclll Information 
and Computers ill Nursing and a manual Je8fch of papers 
in the refr:rence lists of the systematic reviC"t\'5 was carried 

out. 

Results 

Potential bmdirs of IT such as acassibiliry. readability, 

compktmess, dccision-support and access 10 know~e 
ban are .. idely recogniud and hal'r provoked the adoption 
of inlonnation system tools in ~dlcare org;mizations 

(POWSDn' d ai 1998, Nilrula d aL 2000, van Ginnelccn 
2(02). Nn'm~los, aurbors recognized t~ use 01 itdonna­
tioD systems for clinical practice is still in in early qes and 
as Giuse and Kuhn (2003) p. 107) say 'truly soccnsful srories 

are not common'. with many heal~ institutions sri1l 
usi1J8 manual information processes. 

Requirements of IT systems 

It is imporrant to ta\ct' into account thar technology is a tool. 
an enabkr to mhaD(% clinical practice and not ~ driver of 
clinical practice Uenking~ 2(04); therefore, it 'sbould bt' 
judged by its ability to prnmt rdiablc, rt'kvant data 10 

cl inici.uls in a Wi3bk form, wh= and where Ilt'edt'd' 
(POWSDn' et at. 1998 p. 1619). In this context. difkrent 
rt>qUirements of ~th infonnarion syslrms hn~ been 
high lishtrd : 
1 The need for an intt'WarN patient record that al1o\o\'5 

health probsionals' entry and access to data from differ­
ent places at t~ same time. Such a record enhances com­
munication and quality of patient care (Ball rl aJ. 2003). 

1 The need for user im'o!vemc:nt in all phases of the imple­
mentation including design and evaluation (Hdlno ~ 
Ruland 2001, Rodrigues lOot, yan Ginneken 2001, Currie 
2005). 

.J T~ importance of organiutional issues such as culture. 
innovation and Ic:adt"rship for rthtive impkmcntarion 

process (van Ginnc:km 2001). 
Nursing is increasinsly invoh~ in studies and research on 

infonnatia and t~ emcrgcnce of nursi1J8 informatiC!i as a 
disciplillt within nursing is c\;knce of thill. 'The practice of 
nursing h.as e\ouh.e.J to takt' advanuF of the IrCbnolcgy and. 
in many cases, drive the technology' (Htrslxr 2000 p. 80). 

Despite this, the lad of a solid know~t' and rncarch base 
v.;thin the nursing inforrnariC!i litt'rature is eYiknt and there 
is a need for furt~r re5r3rch, publication and dissemination 
of objectiVt' information on implemenlrd ~ITh infonnation 

systrms (Sleurd ~ Guinn 1999, BaU 2003, Friedman & 

Abbas 2003). 
The complexity of the object of eval uation. t~ com pkxity 

of the ("Valuation project and t~ moriyatlon to perform 
evaluation makt' IT evaluation mearm dif6cult, but not 

unachie\o"'3.bk (Ammmwmh n aI. 100'»). The trem~ 
bendits from IT implementation in clinical practice can be 
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transfornd inID trc:mmdous hazm-ds whrn indfcctiv~ 

appliations ~ introduced. 'Haling too much, poorly 

organized information can caus~ as many UTOni in decisions 

• having too 1inl~ information' (Ticmcy 200t, p. 1). 

R.esrarch is ncnled to ~nm~ the success and dfa:ctj~ 

01 IT syst~ms in clinical practice to support and ~nc~ t~ 
rapid and wide introduction of rr systems in hHIthcar~ 

organ izarions. 

Indicators of successful IT s)'Sten 

van del" Mrijdm et oJ. (2003) carried out a lik'l'arun; rmrw 
01 d~rminants of sutC~ of inpatient clinical information 

systems OV~ a t~YHr prnod (1991-2001) and found thar 

th~ is no ~licit dmnition of suc~ and it fiuauatt's OV~ 
time. Suc~ is con~~d to be a multi-dimntsional ~pt 

wbich ~ncompa!i&es systrm, individual and organizational 

ilams. Sy~ and information quality a~ t~ ilctors most 

wide-Iy analysed in IT evaluation resnrch and which both 
indi"'iduallyand jointly alkct usaF and LI!i« satisfaction (van 

der Mdjdm et al. 2003). 
Studics within nursing locus on d~onic record ~ 

pktrness, nurses' satisfaction with information tools and t~ 

corrdation of nursc:s' chara~ristics (such. cxpt"rtiu, levd 

of us~ of computers and ag~) with satisilcrion. Qursrion­
naires ar~ th~ method most widely used, tog~ with 

qualitati~ approaches including obseTV3tiOn, intervi~ and 

focus groups. Som~ longitudinal studies ha\'~ hem omied out 

looking for cbanp mTr time after the introduction of rr 
syst~ms, both in quality of docum~ntation and us~ satisilc­

tion (Nabm Ik Poston 2000, Ammmwerth et al. 200la). 

Some 01 t~ clc-ar bendits of IT impkmmtation ar~ issues 

01 quality of data: being mo~ compl~. accurat~. up-ID4t~ 

and reducing redundancy. Nevert~less, th~ meaning 01 
quality of data ncnls to be furthrr analysed. Hogan and 

Wagn« (1997), in a review of studies on data accuracy, r~~ 

to t~ lade of sound rc::searcb in this a~, although some ideas 
can be highlighted. Data accuracy is b.ed on complrtme5s 

and although data can be consid~red compl~ from a 

throrrtical pt"rspc:ctive, it is not always clIecked whrt~r t~ 

data accuratdy and complrtdy rdlcct t~ parimt situation. 

They highlight how JX"f5P«tivcs, compl~ness and corr«f­

ness ar~ conditions for data accuracy. Studies of nursing 

records, both manual and ~kctronic, ~kr to complrtmcss 

and, cxplicitly, t~ do not addr~ ~ accuracy aSpt"ct 

(Karldcaincn Ik Eriksson 2003). On ~ contrary, th~ focus 01 
much resnrcll is on data entry, but not on causes of 

inaccurat~ data. a ~levant aspect if compukrized patient 

records (CPR) a~ supposed to cnhana clinical decision­

making and redua ~rrors in hnlthcar~ organizations. 

Another aspect. when Ioolcing a quality 01 data, is 

usdulness; nor just comp~ but mc-aniJllful and rd~­

vant information for patimt car~ (Urquhan Ik Currdl20(5) . 

O\Tr.cummtation a-ndcncics cont.aioins non-purpocful 

and 5Up~rfIuous data is a risk associalrd with .~ in Iroducrion 
01 IT syslrms (SlDkkr Ik Kalfoss 1999). Arnmcnwmh rt Ill. 
(2oola)) in a randomiud study comparing compurr and 

pa~ doC1lmC1ltations, found in t~ computfi docwnenurion 

review unspccifK: and long. Ins-individualized documenta­

tion and too many not ~x«u1rd r.b. Nurses in the Sbldy 

rc-cognized that COIDputfi documentation is mo~ compl~, 

kgiblund of bettrr quality. 

Records ar~ written 0llIIr. but mad many rimes, iO it is 
im portant not on! y to hav~ t~ right data but ilia to han it in 
t~ right format and languag~ that mah it COIDprdlmsibl~ 

and usable for clinicians, as Jenkin&, (2004). pp .. H2) sa~ 'it 

has to be made avails bl~ in a ~dy to hand brmat'. "YSten 

rt al. (1998) and Wyatt and Wright (1998) sUS8t'5t how 
information design is about maDa8ing dk- rdarionship 

betwt'eJl proplr and information so that t~ information is 

acassibl~ to and usabl~ by proplr and highlights t~ ~ to 

understand how and wby clinicians s~arch records and ~ 

factors that mak~ it ~si~r. This is an important a~ of 

r~n:h ~·doped mo~ in medici~ than in nursing IooIcing 

at t~ int~action betwt'eJl doctors and t~ mNicai r~rd. 

Data from this area han hem used to understand t~ 

rdationship betwt'eJl proplcand information and ~rdor~to 
ddiIk t~ charact~tics of rlectronic ~cords to makr data 

acc~ibl~ and usable by prolessionals. 

Individualized care and structured data 

It is widely recognized that structured data ~ntry and dk- ~ 
of formalized nursing Ianguag~ in a Nursing Informaion 
S}'5t~ (NlS) can contribur ID a benrr data c.a~ by 
nu~ (Nahm Ik Poston 2000, Daly rt oJ. 2002, Urquhart & 
Cur~ll 2005). In addition, structured formats and pr«k6nrd 

car~ plans makr panning activities c:-a.sirr and mor~ df«ri\~ 

and ~rds ar~ m~ compl~ (Arnmenwn-th 2001a). 

'How~r, formal. ~licit, p~ral and obj«rin discOLJIY 

cannot ~lai n t~ discourse of th~ particular that is ~ential 
to Dursing knowl~' (RodrWxs 2001 p. 100). Taking into 

account that data a~ acc~ by dilf~ent propk at dilfnrnt 

rimes, ~xplicit and formal info rm.a tion may faci liUlt~ dk- same 

understanding 01 information for continuity and co-ordina­

rion of ca~. althoush some ridmcss could b~ lost. Rcraoch 

into ~ conc~pt of knowing t~ patient has ddrnded t~ 
failllI? 01 formal .scssments or infonnation provided in ~ 
shift report ID rdkct t~ pari rot situation (Tal\M'r n al. 1993, 

Radwio 1995). N~rthdc:ss, t~y did not st~ whrt~r t~ 
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Ilniew 

information was comidered to ~ ~. or bow it contri­

buted 10 ~ procns of knowing the patient. In other words. 
the l"Xttnt to which ImowinS the patient is based on n: plicit 
and formal information about the patknt has not brnJ 
studied. N\IrXli in tlJcx studies rekr to this kind of 
Imowled~ of thl: patimt as ~ng more than what tbry 
\mow about the patimt as a rc-sult of a formal as!r!ll!lIDmt or 

aplic:it dala-balied Imowledw:. It implies a ~onal rdation­

ship that allows ntD'51:S to recogniu chansn in thl: parinlt 

rl:Spon!ie and individualization of inmTmtions. partiaJlar­

izing prc:scriptions or FJlnal rub to this patient in this 

situation (Tarurr et aI. 1993. Radwin 1995). 

Zdtz and McCunron (2002) carried out a study on 

policies on pastoperatin oba-rvations in 75 surgical hospi­

tals. Dl:spitl: ~ low rcsp~ rall: (40%). it is interl:Stil18 to 

note that a documented. predettnnined prOCHS, rather than a 

practicr drivrn one was oba-n·ed in clinical practice. Struc­

turn! practice and structured documentarion haye the 

potential risk of a rigid systml of practicl: wherl: indh-idu­

aliud care can ~ put at risk (Ltt 2005). A balancr is n~ 

and IT systmas. whereas enhancing complctmess thr01J8h 

structured formats, should promote and facililate individu­

alized care. 

User satisfaction 

User satisfaction and apcrieDCI:S are other areas of in~ 

within nursins litcTatun: on IT l:Valuation fl:Search (Am­

mmwerth &: Keiz.er 2005). N\IrXli' attitudes hav.: brnJ 
ddined as a key dement br implmtentarion SUCCI:SS 

(Marasovic et oJ. 1997. Dillon et aL 2005). Although. 

confIjcting rc-sults make conclusions diffirult. agreement can 

~ found regarding satisfaction with the timc:ly and d6c:imt 
Jrtrin-al of results with IT sys1mls. Darbyshirl: (2004) in a 

study on n\lrXli' expcrinltlXS using inbrmation syskmS in 

their daily work cksc:ri~ it as negati\"I: and critical. Ltt 
(2005), dl:Spite an overall positil"r experiencr, when analy­

sing "'-Dtten co I1llnents in questionnaires, corm boratl:S 
negatiVI: aspCCb in the use of a computerized care plan 

systml from prnrious quantitatin analysis. lime<ollSU­

ming. no clinically rdn-ant and systmt problems are some 

of ~ IT problmas dl:Scribed by ums. Am tudl:S studies have 

also analysed the correlation I:N:-m..:m n\lrXli' attitudes and 
satisfaction with demagraphic dam such as a~, prior 

n:pericncr with computen;, expc-ritoce in nursing, educa­

tional background, with conflicting rl:Sults; for exampir. 

S~1 and Guinn (1999) found no significant difkrmccs in 

nurses' attitudes when compared with individual character­

istics and Dillon et aI. (2005) found sif;ni6cant results for 

881:. 

Curran i.ues in evaluation of IT syucms 

Dl:Spite ~ amount of rnearm carried out to eulu:n: IT 

sys1ml§ within healthc.are organiution, it can ~ CCIII5idrred 
as \x-ing in an early sta~. The b\lowing issuI:S Me raised: 

1 There is 8 lacIc of quality rl:Search and measurement tools. 
Attempts to conduct systematic rnY11I'S m_ obvious the 

lack of solid and conclusiv.: rnea.rm (Moloney & M~ 
1999, AmmmwnTh et til 2003b~ Friedman and Abbas 

(2003) in a lilrrature revinv 01 nr.t!Iuremenr IDols from an 

initial retrin'al of 414 ciutions only 27 met the inclusion 

crilrria 01 report of validity and reliability and reuse of the 

tool in different studies. and not all crittria were found in 

any study. 

1 StudiI:S are more dl:Scriptive. focus on 1rChnical and not 

contin~ factors (van dec Mrijdm et aI. 2003). As a 

rl:Sult, no conclusions about the relationship betwern the 

system, the context, both ~ usen; and the organization., 

and the remltJli can ~ inkrl"l:d .• Ad\'Ocatl:S of health are 

computerization may sll8Sest that the probkms NJmtified 
by these ~users may evaporate when 1rC~y 

impCOVI:S. This is a fond ~ that assuml:S that such 
problmls are essentially technical rather than !IOcia1 and 
cultural in nature, but it seems that n"rD the most !IOphi .. 
ticalrd technology will fail in the absence of clear appre­

ciation of the needs, percrptiom and expmeDCI:S of 
end-users' (Darbyshire 2004, pp. 23). 

Within this con~xt there is 8 change in the prrspcctive of 
IT drsigners to 8 wider undt-rstandingofinbrmationsystems 

chqing the object and approach of evaluation studies. 
Consideration is ~ing given not just to Us k-sp«i6c solutions 

but also to how 1rchnology has an impact on the org.anization 

and the in~raction benwen people and IT to mhance the 

users' exprrilTl(e. 'Togetbl:r, people, tools and convrrsations 

- mat is the system' (Cokra 2003 p. 206). IT ~-srems cannot 

be ewluated in isolation from other resourCl:S and inbrma­

tion processes within bralthcare organizations. 

Discussion 

Current rl:Search can br considered as givins smne insight, 

but an incompll:te picture of IT sysll"m implementation in 

clinical pracrice_ r\CVl:rthelrss, l:VoIution both in IT th('()­

rrtic.al approacM and ewluation research has oprned .1 

new road for a more comprebrnsiv.: analysis 01 IT 

impkmmtarion. 
Ikrg (2001) introducn what is called the so..-io-1rchnical 

approach in the analysis of inbrmation sys1mlS and the 

design of tlK- impkmmration prOCHS. Hr criticizes the 

traditional approach for IT impkmentarion ,,-hich focurs 
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on the individual doctor or nursr decisi~mak:intJ proc~ as 

a ItqUC'lJlCe ollop::a1 strps and ddmds the proc~ss as a two 

way proens, that ·inlOlvcs mutual transformation 01 the 
orpnization by tedmology and 01 the system by tbr 
organization' (p. 147). H~ mtpb.i.z.es the importance 01 
th~ probsiaoal c;ulrurr and working pat1rrns and the need 

for qualitative sNdies to apIor~ working practices for 

effective undrrstanding and implementation of information 

systnIlS. Talking about the failure 01 many IT impkmenta­

tion projects in clinical practice, Giuse and Kuhn (2003) 

rccog11i.u that the reason could be a c:Iir«t oonsequmcc 01 
1rChoology __ icntcd rather than IIDciaI and l;OJItIJluniarion-

oricnlrd nature 01 most bralthc.art" information system (HIS) 

applications. Patd d aL (2000) conduc1rd a study to 

drtennine the influmccs 01 the use of CPR on doctQ[!i' 
n:-uoning and documentation practices. They coodlKkd that 

the lISt" of CPR changes the organwuion of information on 

patient records and produces diifcrences in the lISt" of CPR 
with the developmcntol personal interaction after ~ time 

using it. Then is a rising tendency to include social and 

orsanizational aspects within n-aluation studies of IT in 

healthCMe (Ammenwcrth & Kciu-r 2(05). 

In parallel. n-aluation rcsearch is moving from being a 

mr~ instrument to masUCt" whether a programme works 

to'>'o-ards an exploration on ho'>'o. it works, looking at the 

underlying principles lor dfecri'"T implementation (Clarke 
1999. McEvoy & Richards 2(03). Evaluation research, from 

this perspective, is used to establish th~ relationship bmvecn 
theories, proccs~ and outcOtnrS exploring causal mecha­
nisms (Oarh 1999). It can be considt"rW as a theory testing 

approach whe~ tarly theory comes from documt·tI15. peopl~, 

prior r~arch and reasoning and it is checlttd during the 

evaluation by diHcrcnt methods. Evaluation rcstarch incor­

porates a new pccspecril'e from the traditional mcthod-drivcn 

approach within either the quantitati\~ or qualitatiyc 

approach. In the tht"Or)'-drivcn approach, it is the question 

that dri,,'CS the methodology and not in th~ other way round 

(pawson & TtlleY 1997). This approach st>Cms to cm= some 

of the ddicicncics alm1dy found in IT evaluation rntarch 

that hi8h1igb1S the n"" to study causal ~lationships and tbr 
advantages of a multi-mcthod approach for a mo~ com~ 

hcnsi l~ picture 01 t~ phcnoltll:na. 
In this context .of theory-driven perspectives .of evaluation 

~ eme~s rnlist:ic n·alU.1tion. It has its origins in tbr 
philosophical pcrspecrive of critical ~alism. ""hich has as key 
bturcs: genrrative mechanisms. the strati&d chaca~r of 

the real world and dialectic in~lay bctwccn social 

structures and human agency (pawson & Tilley 1997. 

McEvoy & Richards 2003, Byng d oL 2(05). Thc main 

aspect is that of l\CDICrati .. -c mechanisms based on causality 

briD8 not external, but an intcmal pormial of Ih~ pl'(~ 

gl'lllllllr or inlrcvmtion that is acrivatN in the r¢t 

conditions. ~ratil~ mccbanisms may ~main Iatcut until 
they ~ actiYmd in t~ ri8ht circumstances' (McEvoy & 
Richards 2003 p. 412). The question is about why or bow 

this works in tbrs~ circumstances (Forbes & Griffit~ 2002). 

ConIrXt, mechanisms and oun::o~ a~ n&mriaI parIS of 

evaluation rnrarch and rcalistic evaluation look • the 

relarionship underlying them. what works for whom in what 

circumst1nces (Pawson & Tilley t 997). Theory is comtnlCtcd 

as di.ffr.rmt configurations of context-mech.tnism~lI1I:omcs 

that rxplain tbr ~no11K'J1a under study. 

Context-mcchanisms~urcomcs confisurarions a~ ~­
ated and expressed as hypotheses. DUbmt methods and 

data collection methods art' USl'd bUN on tht' ~arch 

questions. It is not an expcrimmtal approach. it don not 

manipulalr tbr conlrxt as it is another nrUbI~ 10 take into 

account. and it is not a constructivist approach as data 

construction is guided by Ihe raarcbrr's theory (Pawson & 
Tilley 1997). 

Information tcchnoIogy s}'5km implcmmtatiDn can ~ 

considc:rcd as a multi-dimrnsional open syslrm from tbe 
soOo-tcchnical approach point of view with potential 

bmdits that will ~ achieved in speci6c circumstances. 

Rnlistic n'aluarjon may ~ an approprialr method for a 

mD~ comprchmsiVl' approach to IT implell1l'ntarion. ''Tbe 
task is to produce SOIl1l' middle-range theory in tht' form of 

conlrxt, mechanism and oUlromr configurations. which is 

abstract cnot.tgh to underpin thl' ~Iopmrnt of a ra~ 

01 clinical systems. but concrrt~ mough to withstand IrSting 

in the dc:tails of system implementation' (Hrathfidd 2005 

pp.12). 
Overall SUCCl'S!i is dif6cult to dc6nt-. it has many dimcn­

siom and in addition, di~rent parties can havt' different 

.opinions about their ~lcvana: (Berg 2001, .. -an dc:r Mdjdc:n 

et aI. 2003, Arnmt'nwl'rth et al. 2003a). <The quntion about 

the S1.lC«:S5 01 a syslrm. then. Ixco Jnl'S the q uc:stion 0 f 
SUCCl'S!i for whom' (Berg 2001 p. 145). Contrxtual facton 

also play an important role and should ~ taken into 

account and mak~ each a Lmique one (Berg 2001, Mdjdc:n 

d al. 2(03). <FI'CC'Zing tht' envirorunmt durint; the study 

period is neither lISt"fu1 nor possible' (Ammmwcrth et aL 
2003a p. 127) and therefore t'xpcrimcntaI designs appear 
difficult to CMry out and incomplC'lr for a comp~bt'nsiVl' 

pictu~. Multi-method and fkxibl~ approaches to ~\'3luarion 

r~rch a~ necdcd (Mcijdcn et aI. 2003, Ammmwcrth 

d oj. 200la). ·In evaluation of information S)'stl't1lS that 

employ multiplt' methods. the data from difermt sources 

complement each other to provide: a mo~ completc pictur~' 

(Meijdm d aI. 2003 p. 242). 
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Conclusion 

It would appear that as a result 01 the complexity of the 

issues. complet~ n'aluarion of the impkmmtation of IT 
systnns is IlOt kasibl~. Su~fu1 implnnmtation is a multi­
dimensional COI1Cq)t undrnt:ood diffn-mtly by various stalce­

boidml and contntual factors play an important rok, 

IntC'lP'arion 01 llI1I'Sing inbnnation S)'stC'tn5 into nursing 
practia- jnvolves mOK" factors than just t«hnology such as 

ftlucation, dlanging attitudes, cultures, standardized doru­
mmration and bealtlxare practic~. 'Ir is adrisabk to view a 

NIS IlOt only as softwar~.and bardwar~. but a1so as pcopk, 
organizational structures and proUS!iiC$ that allow thr 

col.lea:ions, proc;:osill8 and l,I!;~ of information in nursing' 

(Goossm et al.. 1996 p. 60), The rapid introduction of IT 

systems for clinical practia- urF-l n-aluation of alr~ 
impkmmted S)'stems examining IlOt just whtthrr thry work, 
but how and in what cjrcumstanc~ thry work, Such rnrarch 

could suid~ dkctiw Iurthn- d~lopmmt and implcmmta­

rion of IT 5)'51m1S to: 

1 provide a compre:hrnsin C'o'3luation of the implrmmtation 

01 a computerized nursing r~d as a pan of an integrated 

dcctronic patient record ~ and variations brtwttn 
difkrmt wards, units and nurses. 

2 n-aluatt the impact of IT systems on nUl'lieS' practices of 
data collection and inbrmation US~ and collaboration 

within the bealth t~am. 
.3 descrilx the syst~ charactmstics that positivdy and 

ncgativdy i.nflumcr clinical practia and thr reasons br it. 
R~1istic n-aluation offers a way forward. it could provide 

conflgw ations of context-m~ nism-<mU:omcs that c-xpI.ain 

the underlying TC'lationships to urKkrstand why and bow a 

prowamme or intcTVmtion worb. in this ca~. the l,I!;~ of IT 

syst~ms for nursins documentation in clinical practia-, 

Furthermor~, r~1istic n-aluation bas potential for tMory 

dC'.~lopmmt both in nursing and IT dewlopmmt. Accwnu­

lation and conversma of r~lrs from different studi~ 

usins a ~ apprOOiCh could uncowr FDCrai principks 

moving theory dC'.~lopment from specilication to higher 
~1s 01 abstraction .• ~ accumulation 01 results and the 

gradual Con\'n'geDCC on inbrmation 01 higher quality is the 

hallmark of progress in any soma, but is particularly ~ 

in social scimc:r. wh~ thrre may Ix no singk, UDiform 

answrr to a gi~ situation, but rat~r a family of ans'e\'C1's, 

related by principl~ that ~~rs~ only onr thr COlU'SC of 
much rrrarcb' (Cook et aL 1m citrd in Pawson & T..tky 
1997 p. 1l5). 

Although TC'aiistic C'o'aluation is IlOt yrt widely used in 

nursins rnrarch, it is alr~y rdativdy often otrd within 

nursing litcrature: on n'aluation research and a optimistic 

attitude when Iookins at its frarur~ SlUnt a promising 

future in tIm dinction. For rxampl~ a search made on 

CINAHL produced 42 articln refcrring to PaW!iOIl and TiUry 
(1997) in tbr past fivcy~rs. 

'Critical rcalisn promiso much as an approxh that 
mcourago \l§ to look b~'OI1d surfacc appcaranas to sran:h 
for the undrrlyiog processcs that account for natural and 
social phmomell.J.. Tbr cball~e br nLmiO who adopt a 

cririca1 n:aIist standpoint within n-aluation research is 10 

drmoostratr its practial rffic.acy and show that it offen more 

than spWatin theory and critiqlr· (McEvoy & Richards 

2003 p. 418), 

Contributions 

Study design: CO. RW. daTa coUcction and _I}"Iis: CO; 
manlJ:fC.ri.pr preparation: CO, BE. RW. 
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