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Abstract. Information management and the usability of health information systems 

(HIS) are important for the development of HIS in occupational health services. 
User participation in the HIS development process has been shown to contribute to 

the success of an HIS. The purpose of this study was to analyze how user 

participation in HIS development affected evaluation of the success of HIS. The 
success was assessed on the basis of the DeLone and McLean Information Systems 

(IS) Success Model. The study was conducted within occupational health services 

and the data (n=210) was analyzed with quantitative methods. The results showed 
that users participating in the HIS development process assessed the success of the 

HIS as better than those that had not taken part in the development. This difference 

could be seen in all seven dimensions of the DeLone and McLean IS success model 
but was statistically significant only for System Quality and Intention to Use. The 

results also showed that the users that had participated in the HIS development 

process also used the HIS more often and more extensively than those that had not 
participated in the development. The results indicate that user participation in the 

development process positively influences their assessment of the HIS and increases 

their active use of the IS. However, more research is needed to determine the long-
term effects of using participatory design in HIS development.  
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1. Introduction 

Progress in eHealth and health information systems (HIS) development has been 

prominent in the World Health Organization (WHO) member states. However, there are 

still barriers to overcome before eHealth and HIS can be fully integrated into healthcare. 

One of the barriers is that systems are mostly developed separately, causing an additional 

burden in data utilization, and poor quality of data. There is also a need to develop 

systems that better support the health professionals in their work [1]. According to health 

professionals, HIS do not support the users in their daily work and the users are 

concerned about their technical functionality (e.g. slowness and system crashes) [2-4]. 
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Nurses also reported having to document the same information several times [4]. In a 

national Finnish survey, 55 % of nurses stated that they had not participated in HIS 

development, and only less than 10 % assessed that they had participated significantly in 

development processes. At the same time the nurses claimed that the development of the 

HIS did not meet their requirements [4]. The physicians agreed with this, as only 10 % 

of them reported that their suggestions on electronic patient records (EPR) development 

had been implemented [5]. Thus, it appears that users, either health professionals or 

citizens, should participate actively in the development of HIS.  

Participatory information system (IS) design aims to combine technical 

development processes and end users’ knowledge of the substance. Participation 

strengthens users’ positive attitudes towards the development process, as they can affect 

the development of the IS they are using. Participation also increases commitment to use 

the IS [6]. Internationally, health professionals have been interested in participating in 

the development of HIS [7-8]. The results of participatory HIS design have also been 

successful [7-11]. 

There is a clear need for participatory HIS design and for understanding its effect on 

the success of IS. The earlier literature describes research using participatory design in 

HIS development in hospitals and clinical contexts [7-11]. The objective of this study 

was to investigate how participation in the HIS development process affects the 

evaluation of the success of HIS in Finnish occupational health services. The research 

question was “How does the evaluation of the HIS success of the participating users 

differ from that of non-participating users?”. 

2. Methods 

This cross-sectional study was conducted in June 2019 using an electronic survey to 

evaluate the success of HIS. The assessed HIS was developed for the use of occupational 

health services for information management and analysis. The information obtained is 

further used in occupational health care to promote health and work ability. The HIS was 

developed in cooperation with occupational health professionals, using participatory 

design in the development process. 

The data were collected from occupational health professionals (physicians, health 

nurses, physiotherapists, and psychologies) in Finland. A total of 252 of 1124 

professionals returned the questionnaire, of whom 243 gave their informed consent. 

After excluding the responses of non-users, the data consisted of 210 completed 

questionnaires. In this study we used the DeLone and McLean IS Success Model as the 

framework to assess the HIS, as its seven dimensions describe the systems technical 

quality (system quality, information quality and service quality) as well as the user aspect 

(use, intention to use and user satisfaction) and the benefits of using the IS (net benefits) 

[12]. The DeLone and McLean IS Success model is also widely used in the assessment 

of HIS, mostly in hospitals [13-17]. The dimensions were operationalized in order to 

analyze users’ assessment of HIS used in occupational health services. The questionnaire 

consisted of fifteen statements, which were based on the dimensions of the DeLone and 

McLean IS success model [5] and assessed on a 5-point Likert-scale. In addition, there 

were basic background questions including a question about participation in the 

development process. In this study, we utilized validated statements from previous 

studies [13-17]. The evaluations of respondents that had participated in the development 

process were compared to the evaluations of the respondents that had not taken part in 
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the development. The data were analyzed using the Independent samples Mann-Whitney 

U-test. U-values and p-values are presented along with mean, median and standard 

deviation. A p-value lower than 0.05 was considered statistically significant. The data 

was collected, maintained, and reported following the good research practices and ethical 

principles of the Finnish Advisory Board on Research Integrity [18]. 

3. Results 

Half of the respondents (n=104) had worked from one to ten years in the occupational 

health services, 44 % (n=93) over 11 years, and only 6 % (n=13) for less than one year. 

Of the respondents, 70 % (n=146) were occupational health nurses and 13 % (n=28) 

occupational physicians. 11 % (n=24) of the respondents had participated in the 

development of the HIS. The users that had participated in the HIS development were 

more active users of the HIS, as 38 % of them used the HIS weekly and 25 % daily, 

whereas of the non-participating users 27 % used HIS weekly and only 1 % daily (Table 

1). The participating users also used the HIS more extensively than the regular users, as 

they used on average five of the nine sections of the HIS compared to the four sections 

used by the non-participating users.  

 

 

Table 1. Effect of participation in development on the use of HIS 

 Participating Users 
(n=24) 

Non-participating users 
(n=186) 

Mann Whitney  
U-test 

 Mean md SD Mean md SD U-value p-value 
Activity of use 3.75 4.00 0.989 2.92 3.00 0.811 1207.50 <0.001*** 

Extent of use  4.92 5.00 1.976 3.93 4.00 1.773 1559.50 0.015* 

*p < 0.05, ***p<0.001 

 

 

The users that had participated in the development of the HIS also assessed the 

success of the HIS as better than the non-participating users (Table 2). Overall, 

participating users assessed all seven dimensions of the DeLone and McLean IS Success 

Model as more successful than non-participating users. The differences in System 

Quality and Intention to Use were statistically significant. 

 

 

Table 2. Effect of participation in development on the success of HIS 

 Participating Users 
(n=24) 

Non-participating 
users (n=186) Mann Whitney U-test 

 Mean md SD Mean md SD U-value p-value 
System Quality 2.96 3.00 0.78 2.58 2.33 0.76 1457.00 0.017* 

Information Quality 3.18 3.67 1.03 3.00 3.00 0.84 1947.00 0.306 

Service Quality 3.54 3.75 1.03 3.22 3.00 0.95 1839.00 0.152 

Use 2.96 3.00 1.12 2.51 2.00 1.14 1727.00 0.062 

Intention to Use 4.25 4.00 0.90 3.84 4.00 0.97 1680.00 0.028* 

User Satisfaction 2.81 2.50 1.14 2.41 2.50 0.90 1801.00 0.117 

Net benefits 4.25 3.33 1.06 3.02 3.00 0.90 1742.00 0.079 

*p < 0.050, ***p<0.001 
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4. Discussion 

The objective of this study was to reveal how participation in the development process 

affects the evaluation of the success of IS in the Finnish occupational health care 

environment. The results indicate that participation in the development process of the 

HIS resulted in more active and extensive use of the HIS. This supports the basic 

assumption of the participatory development process, which aims to increase 

commitment to the IS by providing the opportunity to affect its development [6]. 

The results of this study also indicate that the users that participated in the 

development process of the HIS assessed its success as better than did the non-

participating users. This supports the conclusion of Tubaishat, who stated that the users 

that used the HIS more actively were generally more satisfied with the system than users 

not using HIS as actively [17]. Furthermore, Saghaeiannejad-Isfahani et al. reported that 

the developers of HIS assessed its success better than the users [14]. 

Although earlier research on HIS development using participatory design has not 

used the DeLone and McLean IS Success Model in evaluation of the development 

process, similar results of increased satisfaction of the participating users can be seen [8]. 

Therefore, this study confirms the earlier conclusions of successful HIS development 

with participatory design [7,11]. The use of the DeLone and McLean IS Success Model 

yields a broad view of the IS success, as its dimensions provide information about the 

success on a technical level as well as about the users’ aspect and the benefits of the IS. 

Thus, the model appears to be suitable in assessing the success of an HIS development 

using participatory design. 

The results of this study indicate that the use of participatory design in the 

development of HIS improves the success of HIS. However, there is a need to use it more 

widely and for a longer period in the development of HIS in order to tackle the challenges 

identified in earlier studies [4-5].  

There are also some limitations to this study. First, the study was cross-sectional and 

described the assessment of the HIS only after its implementation and only at one 

moment. A longitudinal study would provide more information on the effect of the 

participatory design on the HIS development, as the non-participating users gain more 

experience with the HIS. Secondly, a longitudinal study with a predevelopment 

assessment would provide more information about the assessments of both groups of 

users and their attitudes towards the HIS and its development. Thirdly, the group of 

participating users was rather small compared to the non-participating users, and 

therefore more data is still needed to verify the results. 

5. Conclusions 

This study provides information on the effects of participatory design on HIS 

development in the context of occupational health services. The results indicate that 

participation of health professionals in the HIS development process helps to commit the 

users to the use of the HIS. The results also show that having the possibility to influence 

the development of the HIS results in better satisfaction with the success of the HIS, 

especially with regard to System Quality and Intention to Use the HIS.  
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