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Abstract  

Background: End-user participation is essential to the development of health information systems 

(HIS) that are useful for clinicians and support their routine work. However, few studies have 

investigated end users’ experiences with HIS development and their preferred ways of participation 

in it.  

Objectives: This study examined the participation experiences of physicians and nurses with HIS 

development. 

Methods: National cross-sectional surveys on end users’ experiences with HIS development were 

conducted in Finland among physicians in 2010, 2014, and 2017 and nurses in 2017. For the 

purposes of this study, we selected and analyzed the statements concerning participation and end 

users’ experiences on HIS development and their preferred ways of participation in it. 

Results: A total of 3013 physicians and 2685 nurses working in public hospitals and health centers 

were included in this study. In total, 48.4% of physicians and 45.4% of nurses reported that they had 

participated in HIS development; however, 85.1% of respondents regarded that software vendors 

are not interested in end users’ viewpoints and development ideas. Most respondents (53.4%) 

preferred to participate by communicating with a person responsible for HIS development within the 

organization. Few participants reported that the proposed improvements took place in the desired 

manner (10.0%) or quickly enough (6.9%). Younger clinicians were more willing to participate in HIS 

development than older clinicians. During the follow-up period (2010, 2014, 2017), the physicians’ 

experiences did not improve.  

Conclusions: While physicians and nurses are willing to participate in HIS development, suitable 

methods to effectively include them and their feedback seem to be lacking or underutilized. 

Crucially, physicians and nurses, who make up the largest groups of end users, are not able to 

influence HIS development in their preferred ways. Healthcare organizations must recognize the 

importance of clinician participation; these clinicians should have the opportunity to continue 

clinical work.  
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1. Introduction 

Several studies have reported poor usability and user satisfaction for health information systems (HIS) 

[1-9]. Notably, user participation in HIS development is considered to be an important factor 

contributing to system success [10-13]. As Ratwani et al. [14] have highlighted, software designs and 

development processes that promote usability and greater collaboration between vendors and 

clinicians are crucial to improving the quality of HIS. 

User participation refers to the various activities that end users perform during information system 

(IS) development [15,16]. User participation is considered to contribute to IS success [17], which is 

difficult to achieve, by improving software quality and increasing satisfaction [17-19]. In 1996, 

Damodaran described the related benefits of user participation in IS development: avoidance of costly 

system features unwanted by the users or considered unusable, improved acceptance of the system, 

more effective use of the system derived from the users’ better understanding of it, and increased 

user participation in decision-making within the organization [19]. Moreover, users should have 

greater involvement in systems that are very complex and used for difficult tasks [18]. 

To help end users participate in HIS design and evaluation, various quantitative and qualitative 

approaches have been used [20,21]. Surveys, usability tests, and interviews are the most commonly 

used methods [21,22]. Developers may also observe and interview clinicians on site [23]. To involve 

large groups of participants, developers typically form end-user focus groups [24]. End-user feedback, 

such as system error reporting, can also be collected with websites [25,26]. Today, many organizations 

train and employ physician or nurse informaticists, who engage in both clinical work and HIS 

development [27-31]. 

This study analyzed the experiences of Finnish physicians and nurses with HIS development. Our 

research questions were as follows: 

RQ1.  What experiences do physicians and nurses have with giving feedback to HIS 

developers?  
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RQ2.  Have they participated in HIS development? 

RQ3.  How would physicians and nurses prefer to participate in HIS development? 

RQ4.  Do the ages of physicians and nurses relate to their participation experiences with HIS 

development?  

RQ5.  Have the physicians’ experiences with providing feedback to HIS developers changed 

between the three timepoints of 2010, 2014, and 2017? 
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2. Materials and methods 

2.1. Surveys for Finnish physicians and nurses 

National usability-focused cross-sectional monitoring studies were conducted in 2010, 2014, and 2017 

among Finnish physicians [7,32-35]. In 2017, a similar study was conducted among Finnish nurses [36]. 

The surveys were based on the validated National Usability-Focused HIS Scale (NuHISS) [37] and 

included a section on end users’ participation experiences with HIS development.  

The survey method and the questionnaire have been described in detail previously [2,7,37]. An 

invitation to the web-based survey was emailed to all working-age physicians in Finland, the members 

of a nurses’ labor union, and the members of a professional nurses’ association [36]. The physicians’ 

participation experiences from the 2010 survey have been published previously [35]. 

Already in 2010, all Finnish public health centers and hospitals used electronic health record (EHR) 

systems [38,39]. By 2015, the national Patient Data Repository and an electronic prescription system 

had both been deployed [38,39,40,41]. During 2017, five hospital and three larger health center EHR 

brands were in wide use. 

2.2. Questionnaire statements on participation in HIS development  

The section that addressed end-user participation in HIS development (Table 1) was identical for the 

nurses and the physicians apart from the questions about their preferred ways of participation (Q3), 

which were not included in the physicians’ 2017 questionnaire; for these comparisons, we used the 

2014 physicians’ questionnaire instead. 
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Table 1. Statements on participation in HIS development used in the surveys of this study. 

 
Q1. 

Think of the experiences you have had in providing feedback about your HIS. Please indicate your 

responses to the following statements.  

Scale: Fully agree / Somewhat agree / Neither agree nor disagree / Somewhat disagree / Fully disagree 

A. I know how and to whom I can send feedback about the system if I wish to do so. 

B. The system vendor is interested in feedback about the system provided by the end users. 

C. The system vendor implements corrections and change requests according to the suggestions of the end 

users. 

D. Corrections and change requests are implemented within a reasonable time frame. 

Q2. Have you participated in systems development work?  

A. A lot 

B. A little 

C. Not at all 

Q3. In which ways would you be interested in participating in systems development work in the future? You 

may choose one or more alternatives.  

A. I'd be interested in showing software developers how I work and describing my software-related 

needs. 

B. I'd be interested in participating in a development work group made up of other system end users. 

C. I'd be interested in providing suggestions and feedback about how the software can be designed and 

changed to the vendor using a website. 

D. I'd be interested in providing suggestions and feedback about how the software can be designed and 

changed to the vendor using email. 

E. I'd be interested in telling the physician/person* in charge of information systems development for the 

organization about usage-related problems. 

F. I am not interested in participating. 

G. How else would you like to participate? ___________________________ 

* = “physician” in the physicians’ questionnaire, “person” in the nurses’ questionnaire. 

 

The user-participation methods targeted with these statements were as follows (Table 1; Q3): 

observing/shadowing users (Q3.A), forming end-user focus groups (Q3.B), collecting feedback (Q3.C 

and Q3.D), and end-user representative in the organization (Q3.E). 

2.3. Study population 

In 2017, 4018 physicians (approximately 20% of all physicians in Finland) and 3607 nurses (5% of the 

theoretical target group, 12% of the sample, and 35% of all recipients who opened the email) 

participated in the 2017 survey [32,36]. 
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We chose to focus on public sector respondents who constituted the final study population (n= 3013 

physicians and 2685 nurses); in Finnish private and social care sectors both the used EHR brands and 

working environments differ considerably between nurses and physicians. Most nurses employed in 

either sector work in long-term elderly care, while physicians employed in the public sector provide 

care for the clients of these facilities. In contrast, most physicians employed in the private sector work 

in occupational health care or for private outpatient clinics [42]. 

Public health centers provide outpatient primary care. The public-sector nurses and physicians who 

work in home care use the same EHR system as their colleagues at the health centers. Within a 

hospital, the same EHR system is used in both inpatient and outpatient care. While most of a hospital’s 

physicians work in both the outpatient clinics and the wards, its nurses work mainly in either.  

Depending on where the public sector respondents worked, their responses were categorized as 

either “hospital” or “health center.” The frequencies of the responses to Q3.A-E were calculated from 

those respondents who had responded to at least one of the other questions (physicians n=3013; 

75.0%; nurses n=2685; 74.4%).  

2.4. Analysis  

To analyze the responses to Q1.A-D (Table 1), the five-point Likert scale assessments "Fully agree" and 

"Somewhat agree" were combined into "Agree" and "Somewhat disagree" and "Fully disagree" into 

"Disagree".  

Statistical analyses were carried out with SPSS 22 (IBM Corp, Armonk, NY). The chi-squared test or 

Fisher’s exact test were used to compare categorical variables when applicable. Statistical significance 

was determined to be p<0.05. The means were calculated from the 5-point Likert scale responses. 

Analysis of variance (ANOVA) and Bonferroni’s post-hoc tests were also used to compare the 

physicians’ responses between 2010, 2014, and 2017. 
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2.5. Study outline  

This study comprised of four parts. First, to compare the participation experiences of the nurses and 

the physicians (Q1-2), we used the responses to the 2017 survey. Second, to analyze the preferred 

ways of participation (Q3), we used the responses to the physicians’ 2014 survey and the nurses’ 2017 

survey. Third, to determine the impact of age (Q1-3), the responses to the 2017 surveys were 

combined. Fourth, to assess the change over time (Q1), the data from the physicians’ 2010, 2014, and 

2017 surveys were compared. 
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3. Results 

The demographics of the respondents to the 2017 surveys are provided in Table 2, and they 

correspond with those of Finnish physicians and nurses in general [32,36,43]. 

Table 2. Demographics of the respondents to the 2017 survey. 

  2017 

  Physicians  Nurses 

Hospital 1943 1861 

Health center 1070 824 

Female 1975 2508 

Male 1005 132 

Under 35yrs 711 514 

35-44yrs 713 580 

45-54yrs 787 806 

55-64 yrs 789 749 

      

Total 3013 2685 
 

3.1. Comparison of participation experiences between physicians and nurses 

Compared to the physicians (33.2–43.2% agreeing with Q1.A), the nurses, particularly those who 

worked in health centers (53.3% agreeing vs. 45.5% of hospital nurses agreeing), were more 

knowledgeable about how to provide HIS feedback (Figure 1). All respondent groups were critical 

about the system vendors’ interest in end users’ feedback, compliance with their suggestions, and the 

speed of corrections. As seen in Figure 1, the physicians were more critical than the nurses. 
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Figure 1. The physicians and nurses who agreed with the statements about giving feedback and 

participating in HIS development. Statistically significant (p<0.05) differences between professional 

groups within working sector are marked with * and hospital vs. health center within professional 

group marked with †.  

 

Approximately half of the respondents (49.6-57.6%) had never participated in HIS development 

(Figure 2). Particularly physicians working in hospitals had participated more than their colleagues in 

health centers. 
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Figure 2. The physicians’ and nurses’ responses to statements about their participation in HIS 

development. Statistically significant differences are marked with * and hospital vs. health center 

within professional group marked with †.  

 

3.2. Preferred ways of participation in HIS development  

For all respondent groups, communicating problems with a person responsible for HIS development 

within the organization (Q3.E.) was the most favorable (total 53.4%) way of participating (Figure 3). 

Particularly physicians working in hospitals were interested in showing software developers how 

they work (45.6%). Providing suggestions and feedback with a website (Q3.C.) was the least 

preferable (total 16.8%). Of nurses who worked in hospitals, 20.8% but only 13.5% of physicians 

working in hospitals responded that they were not interested in participating in HIS development 

(Q3.F.).  
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Figure 3. The preferred ways of participation for physicians and nurses who worked in hospitals and 
health centers. Statistically significant differences are marked with * and hospital vs. health center 
within professional group marked with †. 

 

3.3. Impact of age on the physicians’ and nurses’ experiences  

The older (>45 years) physicians and nurses were more knowledgeable than the younger ones on how 

and to whom they could provide feedback about the HIS (46.7–47.5% older vs. 29.0–38.5% in the 

other age groups, Figure 4). Moreover, 19.1% of the respondents in the oldest age group and only 

10.6% in the youngest agreed that the system vendor is interested in the feedback provided by end 

users. The differences in their responses to the other statements were not as apparent. 
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Figure 4. The experiences of physicians and nurses in providing feedback, sorted by age group. 

Statistically significant differences are marked with * and relative to the youngest age group. 

 
 

In the youngest age group (<35 years), 70.4% of the physicians and nurses had never participated in 

HIS development. The respective figures were 44.9–52.4% in the older groups (Figure 5).  

 
 
Figure 5. The participation of physicians and nurses in HIS development, sorted by age group.  
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The two youngest age groups were the most welcoming (41.8–43.2%) to on-site developers (vs. 33.6% 

in the oldest age group; Figure 6). The youngest were more willing to provide feedback with a website 

(20.8%) or email (30.8%) than the oldest (12.7% and 21.4%, respectively). Communicating with a 

person in charge of HIS development was the most popular option for providing feedback for all age 

groups (56.6% for <35 years and 50.1% for 55–64 years). Only 14.4–23.3% of respondents were not 

interested in participating. 

 

Figure 6. The impact of age on favorable ways to participate among physicians and nurses, sorted by 

age group. 
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3.4. A time series of physicians’ experiences with HIS development  

No major improvements were observed between the physicians’ responses from 2010, 2014, and 

2017 concerning their experiences with providing feedback to system vendors (Figure 7, Appendices 

A,B). The proportion of respondents knowledgeable of how and to whom they could give their 

feedback had decreased from 40.9% to 37.2% between 2010 and 2017 (p<0.001). The physicians’ 

views of the system vendors’ interest in end-user feedback remained stable (13.1–12.5%). The 

physicians did not feel that their configurations and corrections were implemented as requested, 

and they found this process to be slow.  

 

 

Figure 7. A comparison of the physicians’ positive responses to statements A-D from 2010 to 2017.  
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4. Discussion 

To our knowledge, this is the first study to compare how physicians and nurses view HIS development 

participation. Moreover, we provide an analysis of the participation experiences of different age 

groups and report the results of a seven-year follow-up study on the physicians’ experiences. The data 

were collected between 2010 and 2017 in Finland, where EHR are widely used [38,39].  

4.1. Vendors were considered unresponsive to HIS-related feedback (RQ1) 

Physicians and nurses reported similar experiences regarding their feedback to HIS developers and 

vendors. While less than half knew how and to whom they could send their feedback, only a few 

participants believed that vendors are interested in end users’ viewpoints (14.9%) or that corrections 

and change requests are implemented according to their suggestions (10.0%) or quickly enough 

(6.9%).  While we found no studies that would explain why clinicians working in health centers were 

more knowledgeable about sending feedback, our perception is that in Finland, local superuser 

support is better organized in health centers than in hospitals.  

Interestingly, in our earlier study, the developers considered the development speed to be 

reasonable [44]. From their perspective, the change management and development processes 

provide clear timeframes. Nevertheless, the end users may feel ignored if the timespan between 

providing feedback and possible correction is too long. This dynamic may also explain the 

discrepancy between the end users’ and the developers’ perceptions of development speed and the 

quality of system corrections [45]. Therefore, these processes should be more visible to the end 

users [45]. The developers must also consider how their changes impact the whole system and other 

users, however, post-go-live customization should be possible on organization-, context- and end-

user-specific levels [46, 47]. National treatment guidelines may assist in focusing the local 

customization efforts on regional care pathways and differences in task allocation between 

professional groups instead of disease-specific discussions.     
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4.2. Roughly half of respondents had participated in HIS development (RQ2) 

A relatively high proportion (47.2%) of respondents had participated in HIS development. However, 

clinicians interested in HIS development might also be more willing to take HIS monitoring surveys 

than those who are not. Indeed, few (17.1%) were unwilling to participate. It is possible that 

clinicians, particularly physicians working in hospitals, have more time dedicated to improving 

processes of their specialties than in primary care. Evidently, many willing clinicians remain 

underutilized. Barriers to participation include physicians and nurses having insufficient working 

time dedicated to HIS development, earlier negative experiences may render end users not 

prioritizing their time to HIS development.  

4.3. On-site developers and physician/nurse informaticists were highly 

valued (RQ3) 

Lack of end user engagement has been identified as one of the main barriers of successful HIS 

implementation [48, 49]. End-user participation also increases acceptance of the HIS implementation 

[50]. While half of our respondents had participated in HIS development at least to some extent, this 

participation does not appear sufficiently impactful.  Roughly half of all respondents (53.4%) preferred 

reporting their ideas to a physician or nurse responsible for HIS development in the organization. 

Indeed, physician/nurse champions/informaticists are crucial to HIS-related change management and 

system development [28,51,52]. In Finland, a subspecialty for eHealth was established for physicians 

in 2012 [53]; such programs are available in other countries for both physicians and nurses [30,31].  

Having developers on site to observe workflows and hear development needs is a well-described 

method for improving HIS [54-57]; it was preferred by 38.6% of our respondents. However, end users 

may simply describe their current workflows to developers instead of innovating new solutions or 

analyzing their work [57]. Furthermore, they may not be aware of an organization’s strategic goals or 
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the workflows of other professionals. Regardless, without seeing the system and these workflows in 

a real use context, developers may not have enough data to improve usability.  

The nurses appeared more willing than the physicians to participate in user groups. Because there are 

more nurses than physicians in healthcare organizations, it may be easier for them to find substitutes 

and dedicate time to participation. Considering their clinical role as having main responsibility on 

patient care and thus making most clinical decisions, physicians may also find the decision-making 

process in consensus-driven user groups too slow.  

Collecting web-page-based feedback is the least interactive participation method. It is low-cost and 

easy for vendors, but documenting needs and ideas may require a considerable amount of time from 

end users. This may explain its low popularity among our respondents.  

Since the preferred methods are all relatively resource intensive, there is an apparent need for 

optimizing user participation methods for better fit in the healthcare IT system development. 

Moreover, more flexible and light-weight usability testing methods are needed for the complex HIS 

contexts. Collaborative development of user interface design patterns and user-centered design and 

agile development methods could be utilized.  

4.4. Younger physicians and nurses were more willing to participate in HIS 

development (RQ4) 

Older respondents appeared more knowledgeable than the younger ones on how and to whom they 

could send their feedback; moreover, they were more satisfied with how vendors responded to their 

feedback. They also had participated more often in HIS development, which is logical as older 

physicians and nurses tend to hold more managerial positions than their younger colleagues. 

Moreover, due to the complexity of HIS, participation in HIS development often requires a thorough 

understanding of the domain itself and several years of work experience. The younger respondents, 

in contrast, appeared more willing to participate in HIS development. 



 
 

19 
 

Our results suggest that the younger respondents were interested in all kinds of development 

activities. While this interest in HIS development is encouraging, the end-user representatives of 

development teams should always be carefully selected [19]. System-related functional expertise, 

communication skills, computing backgrounds, and personality traits can be used as selection criteria 

[58]. 

4.5. Physicians’ experiences with HIS development did not improve between 

2010, 2014, and 2017 (RQ5) 

The physicians’ experiences with HIS development did not improve between 2010, 2014, and 2017. It 

is possible that neither customer organizations nor the vendors have been able to identify suitable 

ways of taking their end users’ feedback into account. Another explanation is that the implementation 

of the national Patient Data Repository and the e-prescription system, which took place between 2014 

and 2016 [40,41], may have encouraged vendors to focus on building integrations and data structures 

rather than developing other functionalities.  

4.6. Limitations 

Our study has some notable shortcomings. Firstly, the respondents may have been more active in HIS 

development than those end users who did not respond. Secondly, the response rate for nurses is 

relatively low. This may be because the survey was conducted for the first time among nurses, 

although the response rates have remained rather stable among physicians [2,7,32,43]. Regardless, 

the comparisons with the target population had good representativeness [2,7,32,43]. Nurses may also 

not consider HIS development to be an essential part of their work. Unfortunately, to our knowledge, 

no previous studies have assessed this issue. Thirdly, we did not address all participatory methods of 

user-centered design, such as usability testing. Fourthly, we did not ask how and during which 

software development phase the respondents had participated in HIS development. This should be 

included in future studies. End users tend to be more involved with error reporting and problem 
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solving at the implementation phase of a new EHR [59]. During our study period, there were no major 

changes to the distribution of the EHR brands used by healthcare organizations in Finland [60]. 

5. Conclusion 

The physicians and nurses reported that they were not able to influence HIS development and were 

not listened to by developers. Participatory methods in HIS development appear underutilized or 

suitable methods are lacking. Overall, the end users, particularly the younger clinicians, were willing 

to participate in HIS development. 

Healthcare organizations need to recognize the importance of clinicians participating in HIS 

development, such as by enabling career paths for physician and nurse informaticists. These clinicians 

should also have the possibility to continue their clinical work and thus maintain their awareness of 

the working contexts for their systems. 
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Summary table 

What was already known on the topic? 

● End-user participation in HIS development is essential.  

● Physicians are willing but not able to participate in HIS development.  

● Research on end users’ participation experiences with HIS development is scarce, 

particularly that targeting nurses. 

What has this study added to our knowledge? 

● This study is one of the first to report both physicians’ and nurses’ experiences with giving 

feedback to HIS developers and participating in HIS development.  

● Although physicians and nurses were willing to participate, they could not influence HIS 

development in their preferred ways.  

● Younger clinicians were more willing to participate in HIS development than older ones, 

whereas older clinicians had participated more often in HIS development than younger 

ones.  

● Health care organizations must recognize the importance of clinicians participating in HIS 

development while also continuing their clinical work. 
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Appendices 

Appendix A. 

Comparison of physician's mean opinion scores with scale from 1 (Fully disagree) or 5 (Fully agree) 

for four development-related statements in 2010, 2014 and 2017. 

 

Year   2010 2014 2017 

p 
between 

2010 
and 

2014 

p 
between 

2010 
and 

2017 

p between 
2014 and 2017 

Q1.A I know to whom and how I can send feedback about the system if I wish to do so. 

    2,88 2,83 2,72 0.328 0.000 0.002 

Q1.B The system vendor is interested in feedback about the system provided by end-users. 

    2,27 2,32 2,23 0.274 0.325 0.003 

Q1.C The system vendor implements corrections and change requests according to the suggestions of end-users. 

    2,14 2,18 2,16 0.150 1.000 0.652 

Q1.D Corrections and change requests are implemented within a reasonable time frame. 

    1,88 1,89 1,88 1.000 1.000 1.000 
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Appendix B.  

Physicians’ responses of the development-related statements in all three questionnaires (2010, 2014 

and 2017). Trendlines (black line) of the mean response value and proportions of the responses 

(coloured areas) in all three years, scale from 1 = Fully disagree to 5= Fully agree.  
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