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Abstract 

Objectives: Many factors affect adoption of health information systems, user involvement and satisfaction are 
some of the main factors of user adoption of health information systems. Despite the benefits due to social, 
cultural, organizational and technological factors some of the benefits become complex and difficult to 
achieve in practice. Both users and development team lack time due to busy schedules, sometimes 
disagreements between the users and the project team to reach concurrence, user at time might lack the 
necessary skills and knowledge to effectively participate in the design process.  This study will investigate the 
user involvements and satisfaction levels of health information systems during the design and development 
phase. 
Methods: Cross sectional survey was utilized. Several existing tools were modified and used for the study 
namely Patient Satisfaction Questionnaire, Usefulness, Satisfaction, and Ease of use (USE) Questionnaire and 
Purdue Usability Testing Questionnaire. Structured equation models (SEM) analysis was used in the analysis. 
Ordinal regression statistics was used. 
Results: User involvement and satisfaction measure as the dependent variable and the user participation 
during the design and development of the health information systems as the independent variables. For every 
one unit increase in independent variable there is a predicted increase (of a certain amount) in the log odds 
falling at a higher level of the dependent variable.  Generally showing that as scores increase on the 
independent variables, there is an increase probability falling at a higher level on the dependent variable.  
Conclusions: User involvement and participation has positive impact on the satisfaction levels of users during the design 
and development of the health information system.   
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1.0 Introduction 

The widespread of use of Information and Communication Technologies (ICT) has permeated almost 
all aspects of life including health sector (Almunawar & Anshari, 2012).  Health information systems (HIS) is 
critical in health care delivery.  Health IS has the potential to improve the health of individuals and the 
performance of providers (Buntin, 2011), yielding improved quality, cost savings and greater engagement by 
the patients in their own health care (Buntin, 2011).  Despite evidence of these benefits, physicians and 
hospitals use of health IT and electronic health records still low (Buntin, 2011), even though the use of Health 
IS is seen as having a lot benefits to health care delivery,  Marcial  describes this as a “wicked problem,” 
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referring to the complex web of stakeholders, systems, and legislative parameters involved (Marcial, 2014). 
The use health ICT requires a unique attention due to its complexity unpredictability and the erratic nature 
(Marcial, 2014).    
 

To enhance the quality of health services and to reduce their costs, health organizations recognize the 
need of making investments in information technologies (Sebetci, 2018).  It is a fact that an effective health 
information system must be used to achieve efficiency, productivity, service quality and customer satisfaction 
of the stakeholders of the health sector (Sebetci, 2018).  Several research show that health information 
technology has the potential to improve healthcare through enhancing efficiency and safety, this benefit has 
never been fully realized (Tanga, Limc, Mansfieldc, McLachlanf, & Quanc, 2018). Some of the challenges 
are due to non-technical issues like poor usability arising from lack of user involvements, thus affect 
workflows and communication amongst the user teams (Tanga, Limc, Mansfieldc, McLachlanf, & Quanc, 
2018).  
 

User involvement during the design and development is one of the approaches of achieving this.  
This is provided for through three methods ie a) through user centered design where the designer carefully 
studies and fully understands the users’ perspective and experiences to ensure that the product developed 
is/will be useful and usable to them (Tanga, Limc, Mansfieldc, McLachlanf, & Quanc, 2018). b) user co-
design, this is where the designer and the user work together to design the product, thus gives the user more 
control in the design phase of the health  information systems.  This  is achieved through strategies like 
prototyping and simulation. (Tanga, Limc, Mansfieldc, McLachlanf, & Quanc, 2018). c) Participatory design 
where the user has a voice and participate fully in the design of the product, the user get involved in the 
innovations and participate in the decision making (Tanga, Limc, Mansfieldc, McLachlanf, & Quanc, 2018). 
 

Many factors affect adoption of health information systems, Lee et al. evaluated user satisfaction and 
computerized provider order entry (CPOE) function and found that the overall user satisfaction as one of the 
main factors of user adoption of health information systems.  According to Technology Acceptance Model 
(TAM), perceived usefulness and perceived ease of use are two fundamental determinants of user satisfaction 
and utilization. (Palm, Determinants of User Satisfaction with a Clinical Information System, 2006). Some of 
the benefits of user involvement include: 

a) Leads to improved systems quality since the user requirements were captured accurately 
b) Further the useful features and included and the unnecessary features are excluded 
c) Increased user acceptance an adoption during the implementation 
d) Decreased training need due to high understanding of the system by the users. 
e) Increased participation by the users in the organization. 
Tanga et al. argues that despite all these benefits due to social, cultural, organizational and technological 

factors some of the benefits become complex and difficult to achieve in practice. (Tanga, Limc, Mansfieldc, 
McLachlanf, & Quanc, 2018).  Both users and development team lack time due to busy schedules, sometimes 
disagreements between the users and the project team to reach concurrence, user at time might lack the 
necessary skills and knowledge to effectively participate in the design process (Tanga, Limc, Mansfieldc, 
McLachlanf, & Quanc, 2018).  This study will investigate the user involvements and satisfaction levels of 
health information systems during the design and development phase. 

2.0 Methods 

Cross sectional survey design was used to conduct this survey, this is whether study participants 
were randomized and included in the study and asked to participate in the study. The target population 
comprised selected systems users ie health practitioners, and the systems development team. The total number 
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of facilities targeted was 99 (both level 4 &5) with a total health care population of 8000.  Assumption was be 
made that they are a representation of all the  health facilities in the study counties of Kisumu, Kakamega, 
Busia, Vihiga, Bungoma, Homabay, Siaya, and Migori in Kenya.  Two systems developers from each of the 
two large national software organization will be selected.  Five hospital patients were purposely randomly 
selected from each hospital. The sample size was comprise of 152 respondents.   Each county had 15 
participants split into 8 from level 5 facility and 7 coming from level 4 facilities.  Usefulness, Satisfaction, 
and Ease of use (USE) Questionnaire developed by Lund et al 1986 was used with modifications.  Purdue 
Usability Testing Questionnaire by Lin, 1997 was used with modifications.   

Regarding user participation using the information systems development stages, tools derived from 
(Barki & Hartwick, 1994)were used to measure these constructs. For user involvement we used the 
categorization provided by (Manuel, Pastor, & Casanovas, 2003) ie user process involvement and user 
systems involvement to derive the questions that were administered.  During validation specific to improved 
healthcare measurement, the Patient Satisfaction Questionnaire (PSQ-18) which is a short form version of the 
original PSQ developed by Ware, Snyder, and Wright, 1976 was modified and used.  The PSQ sub-scales 
show acceptable internal consistency reliability. Data was captured using questionnaires developed using 7-
point Likert scale method.  The questionnaire  

Structured equation models (SEM) analysis was used. This technique combines factor analysis and 
multiple regression analysis, and analyses the structural relationship between measured variables and latent 
constructs. This would helped analyze satisfaction levels of users. SEM was used to estimate the relations 
between the latent variables e.g satisfaction levels and between the manifest variables e.g age, sex and the 
latent variables. 

3.0 Data Analysis 

3.01 DISTRIBUTION OF RESPONDENTS BY AGE GROUPS 
One hundred and fifty two (152) respondents were interviewed, spread across the targets 8 western Kenya 
counties of Kisumu Siaya, Kakamega, Vihiga, Bungoma, Busia, Homabay and Migori.  69.7% of them were 
aged 26 and 35 years old, 27.6% were between 36 and 45 years old while only 2.6% were 25years ae below. 
 
Table 1: Distribution of respondents by age groups 
County Less than 26 years 

Old 
Between 26 and 
35 years Old 

Between 36 and 45 
years Old 

Total 

Kisumu 
 

0 15 4 19 

Kakamega 0 16 3 19 
Vihiga 0 6 13 19 
Busia 3 16 0 19 
Bungoma 0 13 6 19 
Homabay 0 15 4 19 
Migori 1 13 5 19 
Siaya 0 12 7 19 
Total 4(2.6%) 106(69.7%) 42(27.6%) 152(100%) 
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3.02 DISTRIBUTION OF RESPONDENTS BY LENGTH OF SERVICE, EDUCATION LEVEL, 

DESIGNATION 

About 41% of the respondents have between 5 to 9.9 years of services, 29% of them had between 2-
4.9 years of service, 23% have less than 2 years of service while only 7.2 of the respondents has over 10 years 
of service.  More than half of the respondents had college diploma education level, 24% of them had 
university degree while 9.9% had certificate education level. Majority (58.6%) of the respondents were health 
records and information officers, 18.4% of them were clinical officers, 21.1% were nurses and 2% of them 
were financial officers.  Slightly more than half of the respondents were males while 48% of them were 
females. 

 Most of the respondents (87.5%) had been trained in the current health information system 
in use in their respective facilities.  Only 12.5% had not been training on the current health 
information system in use in their respective facilities 

 

Table 2: Distribution of Respondents by Length of Service, Education Level, Designation 

Length of Service Frequency Percent 
Over 10yrs 11 7.2 
Between 5-9.9yrs 62 40.8 
Between 2-4.9yrs 44 28.9 
Less than 2yrs 35 23.0 
Total 152 100.0 

Education Level   
College Certificate 15 9.9 
College Diploma 101 66.4 
University degree 36 23.7 
Total 152 100.0 

Designation   
Nurse 32 21.1 
Clinical Officer 28 18.4 
Financial Officer 3 2.0 
Health Records Information Officer 89 58.6 

Sex    

Male 79 52.0 
Female 73 48.0 
Total 152 100.0 

Have you been trained on the current  health 
information in use in this facility 

  

Yes 133 87.5 
No 19 12.5 
Total 152 100.0 
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3.03 RESPONDENTS TRAINING ON THE CURRENT HEALTH INFORMATION IN USE IN 

THE FACILITY AND LENGTH OF SERVICE 

Results show that respondents who had served in the facilities for between 5-9.9 years old had many of them 
trained that the others, followed by those who had served for less than 2 years in the facilities and those 
between 2-4.9 years of service. 
 
Table 3: Distribution of respondents by the current health information in use and length of service  

 Trained in HIS  
Length of Service Yes No Total 
Over 10yrs 4(36.4%) 7(63.6%) 11(100%) 
Between 5-9.9yrs 62(100%) 0(0%) 62(100%) 
Between 2-4.9yrs 32(72.7%) 12(27.3%) 44(100%) 
Less than 2yrs 35(100%) 0(0%) 35(100%) 
 133(87.5% 19(12.5%) 152(100%) 
 

3.1 TO INVESTIGATE USER INVOLVEMENT AND SATISFACTION LEVELS IN HEALTH 
INFORMATION SYSTEMS DURING THE DESIGN AND DEVELOPMENT PHASE 
3.1.1 User Participation –Physical Design Phase 

Only about a quarter of the respondents had main responsibility for the development project 
during physical design, while 85.5% of them did not have a main responsibility for the development 
project during physical design.  Equal respondents agreed and disagreed that the Information 
systems/data processing staff drew up a formalised agreement of the work to be done during system 
physical design.  25% of the respondents were able to make changes to the formalised agreement of 
work to be done during system physical design while 75% of them were not able to make changes 
to the formalised agreement of work to be done during system physical design.  Close of half of the 
respondents said that the information systems/data processing staff kept me informed concerning 
progress and/or problems during system physical design, while 52% of them were not kept me 
informed concerning progress and/or problems during system physical design by the information 
systems/data processing staff.  38.2% of the respondents did formally review the work done by 
information system/data processing staff during system physical design, while 61.8% did not review 
the work done by information system/data processing staff during system physical design.   
 

Only 25.7% of the respondents formally approved work done by information system/data 
processing staff during system physical design, while 74.3 did not respondents formally approved 
work done by information system/data processing staff during system physical design. 25% of the 
respondents signed off a formalised agreement of the work by the information systems/data 
processing staff during system physical design while 75% of them did not sign off a formalised 
agreement of the work by the information systems/data processing staff during system physical 
design.  Below 35% of the respondents helped define input/output forms, screen layouts, report 
formats, development systems controls, and security procedures for the health information systems.  
35.5% of the respondents evaluated systems controls and /or security procedures developed by 
information systems/data processing, while 64.5% of them did not evaluate systems controls and /or 
security procedures developed by information systems/data processing.  Only 25.7% of the 
respondents approved systems controls and /or security procedures developed by information 
systems/data processing, while 71.7% of them approved systems controls and /or security 
procedures developed by information systems/data processing. Fourty one Per cent of the 
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respondents agreed that the information systems/data processing staff developed a prototype of the 
new system for me, while about 60% of them did not agree that the information systems/data 
processing staff developed a prototype of the new system for them.  Only 27.6% of the respondents 
agreed that the information systems/data processing staff presented a detailed walk-through of the 
system procedures and processes for them, 72.4% of them did not agree that the information 
systems/data processing staff presented a detailed walk-through of the system procedures and 
processes for them. 

 
Table 4:  User Participation –Physical Design Phase 

Question  Yes No 

I had main responsibility for the development 
project during physical design 

22(14.5%) 130(85.5%) 

Information systems/data processing staff drew up a 
formalised agreement of the work to be done during 
system physical design 

74(48.7%) 74(48.7%) 

I was able to make changes to the formlised 
agreement of work to be done during system 
physical design 

38(25%) 114(75%) 

The information systems/data processing staff kept 
me informed concerning progress and/or problems 
during system physical design 

73(48%) 79(52%) 

I formally reviewed work done by information 
system/data processing staff during system physical 
design 

58(38.2%) 94(61.8%) 

I formally approved work done by information 
system/data processing staff during system physical 
design 

39)25.7%) 113(74.3%) 

I signed off a formalised agreement of the work by 
the information systems/data processing staff during 
system physical design 

38(25%) 114(75%) 

For this system, I defined/helped define 
input/output forms 

42(27.6%) 110(72.4%) 

For this system, I defined/helped define screen 
layouts 

34(22.4%) 118(77.6%) 

For this system, I defined/helped define report 
formats 

54(35.5%) 98(64.5%) 

I developed system controls and/or security 
procedures for this system 

34(22.4%) 118(77.6) 

I evaluated systems controls and /or security 
procedures developed by information systems/data 
processing 

54(35.5%) 98(64.5%) 

I approved systems controls and /or security 
procedures developed by information systems/data 
processing 

39(25.7%) 109(71.7%) 

The information systems/data processing staff 
developed a prototype of the new system for me 

62(40.8%) 90(59.2%) 

The information systems/data processing staff 
presented a detailed walk-through of the system 

42(27.6%) 110(72.4%) 
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procedures and processes for me 
   

 

 

3.1.2 User Participation - Implementation Phase 
Slightly more than a quarter of the respondents had a main responsibility for the 

development project during implementation, while 72.4% of them did not have a main 
responsibility for the development project during implementation.  61.2% agreed that the 
Information systems/data processing staff drew up a formalised agreement of the work to be done 
during system implementation, while 38.8% of them did not agree. Slightly over a quarter of the 
respondents were able to make changes to the formalised agreement of work to be done during 
system implementation, while 80.3% of them were not able to make changes to the formalised 
agreement of work to be done during system implementation.  Close of 50% of the respondents 
agreed that the information systems/data processing staff kept them informed concerning progress 
and/or problems during implementation, while 51.3% of them did not agree that the information 
systems/data processing staff kept them informed concerning progress and/or problems during 
implementation.  Also close to 50% of the respondents formally reviewed work done by 
information system/data processing staff during implementation, while 51.3 of them did not 
formally review the work done by information system/data processing staff during implementation.   
 

About a third of the respondents formally approved work done by information system/data 
processing staff during implementation, while 69.7% of them did not formally approve work done 
by information system/data processing staff during implementation. Again about a third of the 
respondents signed off a formalized agreement of the work by the information systems/data 
processing staff during implementation while 64.5% of them did not sign off a formalized 
agreement of the work by the information systems/data processing staff during implementation. 
36.2% of the respondents was involved in the development of test data specifications for this 
system, while 63.8% of them were not involved in the development of test data specifications for 
this system. 41.4% of the respondents reviewed the results of system tests done by the information 
systems/data processing staff, while 58.6% did not review the results of system tests done by the 
information systems/data processing staff. Slightly over a third of the respondents approved the 
results of system tests done by the information systems/data processing staff, while 63.8% of them 
did not approve the results of system tests done by the information systems/data processing staff.  
Sixty five per cent of the respondents agreed that the information systems/data processing staff held 
a 'special event' to introduce the system to them while 34.9% of them did not agree that the 
information systems/data processing staff held a 'special event' to introduce the system to them.  
More than a third of the respondents were trained in the use of the systems and were able to train 
other users on the use of the systems.  Only 15.1% of the respondents designed the user-training 
program for this system, while 84.9% of them did not design the user-training program for this 
system, 20.4% of the respondents created the user procedures manual for this system, while 
79.6% of them did not create the user procedures manual for this system. 
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Table 5: User Participation - Implementation Phase 
Question  Yes No 

I had main responsibility for the development project during 
implementation 42(27.6%) 110(72.4%) 

Information systems/data processing staff drew up a formalised 
agreement of the work to be done during system implementation 93(61.2%) 59(38.8%) 

I was able to make changes to the formalised agreement of work to be 
done during system implementation 30(19.7%) 122(80.3%) 

The information systems/data processing staff kept me informed 
concerning progress and/or problems during implementation 74(48.7%) 78(51.3%) 

I formally reviewed work done by information system/data processing 
staff during implementation 74(48.7%) 78(51.3%) 

I formally approved work done by information system/data processing 
staff during implementation 46(30.3%) 106(69.7%) 

I signed off a formalized agreement of the work by the information 
systems/data processing staff during implementation 46(30.3%) 98(64.5%) 

I developed test data specifications for this system 

55(36.2%) 97(63.8%) 

I reviewed the results of system tests done by the information 
systems/data processing staff 63(41.4%) 89(58.6%) 

I approved the results of system tests done by the information 
systems/data processing staff 55(36.2%) 97(63.8%) 
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The information systems/data processing staff held a 'special event' to 
introduce the system to me 99(65.1%) 53(34.9%) 

I was trained in the use of this system 

126(82.9%) 26(17.1%) 

I designed the user training program for this system 

23(15.1%) 129(84.9%) 

I trained other users to use this system 

106(69.7%) 46(30.3%) 

I created the user procedures manual for this system 

31(20.4%) 121(79.6%) 

   

 

 

3.3 User Involvement and Satisfaction Measurement 

This was measured by running ordinal regression model. The dependent variable was the 
transformed 7-point Likert scale response from user involvement and satisfaction measurement while the 
independent variables were all the user participation during the design and development phase and user 
participation in the implementation phase. The null hypothesis was that the user participation in both the 
design, development and implementation phases of health information systems does not influence the user 
involvement and satisfaction levels.  The model fitting information results shows that there is a significant 
improvement in fit of the final model over the null model [Ȥ2 (30)=280.571, p<.001].  Further showing that 
the model fits the data very well.  

 

Table 6 : Model Fitting Information 

Model -2 Log 
Likelihood 

Chi-Square df Sig. 

Intercept Only 673.146    
Final 392.575 280.571 30 .000 
Model -2 Log 

Likelihood 
Chi-Square df Sig. 

 

3.3.1 Parameter Estimates Testing 
Ordinal regression was run with the user involvement and satisfaction measure as the dependent 
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variable and the user participation during the design and development of the health information systems as the 
independent variables. In interpreting the parameter estimates, the following independent variables had 
positive estimates.  These include the following questions; Information systems/data processing staff 
drew up a formalised agreement of the work to be done during system physical design 
(Coeff=74.799),  
 

The information systems/data processing staff kept me informed concerning progress and/or 
problems during system physical design (Coeff=86.022), I formally reviewed work done by 
information system/data processing staff during system physical design (Coeff=124.956), For this 
system, I defined/helped define input/output forms (Coeff=398.075), I evaluated systems controls 
and /or security procedures developed by information systems/data processing (Coeff=193.119), I 
approved systems controls and /or security procedures developed by information systems/data 
processing (Coeff=107.314), The information systems/data processing staff presented a detailed 
walk-through of the system procedures and processes for me (Coeff=18.917), I had main 
responsibility for the development project during implementation (195.711), The information 
systems/data processing staff kept me informed concerning progress and/or problems during 
implementation (Coeff=89.399),  I formally approved work done by information system/data 
processing staff during implementation (Coeff=45.217), I approved the results of system tests done 
by the information systems/data processing staff, and I trained other users to use this system 
(Coeff=62.535),  I designed the user training program for this system (Coeff=161.238), and I 
trained other users to use this system (Coeff=76.597).   
 

This indicates that for every one unit increase in independent variable there is a predicted increase 
(of a certain amount) in the log odds falling at a higher level of the dependent variable.  Generally showing 
that as scores increase on the independent variables, there is an increase probability falling at a higher level on 
the dependent variable.  The following variable questions had negative estimates; I had main responsibility 
for the development project during physical design (Coeff=-10.072), I was able to make changes to 
the formlised agreement of work to be done during system physical design (Coeff=-143.392), I 
formally approved work done by information system/data processing staff during system physical 
design (Coeff=-135.923), I signed off a formalised agreement of the work by the information 
systems/data processing staff during system physical design (Coeff=-101.647), For this system, I 
defined/helped define screen layouts (Coeff=-105.379), For this system, I defined/helped define 
report formats(Coeff=-97.335), I developed system controls and/or security procedures for this 
system(Coeff=-247.148), The information systems/data processing staff developed a prototype of 
the new system for me(Coeff=-10.710), Information systems/data processing staff drew up a 
formalised agreement of the work to be done during system implementation (Coeff=-88.224), I was 
able to make changes to the formalised agreement of work to be done during system 
implementation (Coeff=-85.384), I formally reviewed work done by information system/data 
processing staff during implementation(Coeff=-7.716), I signed off a formalized agreement of the 
work by the information systems/data processing staff during implementation (Coeff=-96.873), I 
developed test data specifications for this system (Coeff=-232.323), I reviewed the results of 
system tests done by the information systems/data processing staff (Coeff=-4.759), The information 
systems/data processing staff held a 'special event' to introduce the system to me(Coeff=-8.239), and  
I was trained in the use of this system(Coeff=-75.959).   
This indicates that for every one unit increase on an independent variable there is a predicted 
decrease (of a certain amount) in te log odds of falling at a higher level of the dependent variable. In 
general, as the scores increase on the independent variables, there is a decreased probability of 
falling at a higher level on the dependent variable. 
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3.1.3.2 Test of Parallel Lines 

 The null hypothesis states that the location parameters (slope coefficients) are the 
same across response categories. The results of the test of Parallel lines (ie assumption of 
proportional odds) indicate non-significant 0.976, showing the assumption is satisfied. This 
means that all the independent variables are associated with the dependent variable. 

Table 7: Test of Parallel Lines 

Model -2 Log 
Likelihood 

Chi-Square df Sig. 

Null Hypothesis 392.575    
General .000b 392.575 450 .976 
Model -2 Log 

Likelihood 
Chi-Square df Sig. 

 

DISCUSSIONS AND CONCLUSIONS  

4.1 User involvement and satisfaction levels in health information systems during the design and 
development phase  

User involvement is widely accepted principle in the design development of usable systems. Many 
people think that design phase is only for technical skills of developer as opposed to end users (Sun, 2013). 
User can help developers build documents files as reference for the new systems, also make a balance 
between the technical aspect and the simplification aspects as well.  Currently user requirements may keep 
changing thus resulting to the new developed systems drop behind the requirements (Sun, 2013).   Developers 
must keep in close contact with the users and get the latest requirements from them so that they can amend 
their design reasonably to align to the requirements.    
 

According to Damodaran (1996) a number of studies have demonstrated  that effective user 
involvement in systems design yields the following benefits to the user and also to the organization at large i) 
User involvement leads to improvement of the quality of the system due to more accurate user requirements 
provided to the team, ii) user involvement help eliminate some very costly systems features that the user 
might not want or might not use or will not use at all, iii) user involvement raises the acceptance and 
satisfaction levels of the system, iv) Leads to greater understanding of the systems by the user resulting in 
more effective use and v) user involvement leads to increased participation in decision making within the 
organization.  Better effort at the early stages of the design process as this leads to much less effort later on 
and a good system at the end (Kujala, 2003) 
 

During the design and development of health information systems there is a general understanding 
that users need to be fully involved in all stages of processes.  This in return build their confidence, 
participation and satisfaction level of the health information systems being developed.  The study measured 
using questions whether users were involved and their satisfaction levels in the developed health information 
systems during the design and development stages, both at the physical design and implementation stages. 
 
4.2 User Participation during the physical design stage 

Firstly, more respondents did not have main responsibilities during the physical design of the health 
information systems. Develop.  This demonstrates that the developers did not particularly assign users key 
responsibilities during the physical design stage.  Secondly, the study revealed that equal number of 
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participants agreed and disagreed that the Information systems/data processing staff drew up a 
formalised agreement of the work to be done during system physical design, illustrating un-clear 
position to the extent of developers’ engagement with the users. Similarly very few respondents 
were able to make changes to the formlised agreement of work to be done during system physical 
design, this implies that HIS developers do not allow users any chances to make any changes to the 
physical design of the systems.  Thus, the systems are designed without users view incorporated. 
 

Fourthly, the study revealed that information systems/data processing staff only kept less than 
half of respondents informed concerning progress and/or problems during system physical design to 
some extent close to half of the time.  This is very critical in terms progress of physical design 
processes.  Very few respondents were formally engaged in reviewing the work done by 
information system/data processing staff during system physical design, again this puts the entire 
system product in jeopardy, as the users input is not included. During reviewing the work, the 
development team give the users an opportunity to raise any questions and concerns and expectation 
of the systems.  Generally, this is very health for the development teams as their mindset differs 
greatly with that of the users and they would benefits from the users’ reviews since they are actual 
and final users of the system. Again, the study find out that few respondents formally approved the 
work done by information system/data processing staff during system physical design; this implies 
that the information system/data processing staff did not seek approval from the users to proceed the 
physical design of the system. This deprives the information system/data processing staff 
opportunity to get critical input from the users.   
 

From the sampled respondents few of them signed off a formalised agreement of the work 
by the information systems/data processing staff during system physical design, this implies that 
they were not fully involvement in the design work thus not able to approve and sign off.  This 
make the information systems/data processing staff loss the benefits of the user involvement to the 
system design process.  In terms of ability to help in defining output forms, screen layouts, report 
formats, development of systems controls and security procedures for the health information 
systems, less respondents were involved and able to perform these processes.  Users are core to the 
input of the outputs and format of both the system input forms and the outputs forms since they are 
the final consumers.  The study revealed that fewer respondents evaluated systems controls and /or 
security procedures developed by information systems/data processing contrary to the requirement 
and guidelines, only about 26% of the respondents approved systems controls and /or security 
procedures developed by information systems/data processing, this implies the insufficient user 
involvement of the current health information system design and development processes.    
 

Depending on the systems development model prototype is essential as it enable to the 
users to evaluate the progress of the development process.  This findings of this study established 
that less than half of the respondents had the opportunity to evaluate the prototypes of the systems.  
This eventually leads to system products with errors that could have been identified during 
development using prototypes.  Thus, increases the costs of providing usable systems as the 
information systems/data processing will need to go back and forth to ensure concurrence to the 
user requirements.  Similarly less than a third of the respondents agreed that the information 
systems/data processing staff presented a detailed walk-through of the system procedures and 
processes for them, impounding the lack of walkthrough in terms of soliciting for user input early in 
the physical design stage.  
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4.3 User Participation during the Implementation stage 
Even through developers always test the system any times, user have the final right to 

evaluate whether the new system is satisfactory (Sun, 2013). Developer has to continually 
communicate with the user to get to know what they think about the system.  They also need to 
provide education and training for users; through these, they get good communication opportunity 
for feedback from the users.  At the end of implementation phase acceptance testing, this is when 
users feel assured that the new system is developed according to their expectations and fully meet 
their requirements.   
 

The study established that slightly more than a quarter of the respondents had a main 
responsibility for the development project during implementation, this imply that the development 
team do not fully assign responsibility to the users of the systems during the implementation stage.  
System developer are required to collectively with the users draw up formalised agreement of the 
work to be done during the systems implementation.  The study revealed that more than half of the 
respondents had the opportunity to participate in the drawing up of the agreement.  Slightly over a 
quarter of the respondents were able to make changes to the formalised agreement of work to be 
done during system implementation, this little comparative proportion suggest that the developer 
did not allow the respondents to make changes to the formalised agreement of work during the 
systems implementation stage. Since the users are very important in the implementation phase, an 
opportunity needs to be granted to them to discuss, suggest and make changes to the agreement of 
work to be done during system implementation.  In terms of keeping the users informed concerning 
progress and/or problems during implementation, the developer performed averagely well at 50 per 
cent.  This however need to be improved in future systems development.  Users need to be a 
hundred percent informed concerning progress and/or problems during implementation.   
 

More respondents did not formally review the work done by information system/data 
processing staff during implementation than those who had formally reviewed work done by 
information system/data processing staff during implementation. This too highlight a gap in terms 
to engage the users in reviewing the work done by the developer during the implementation phase.  
About three quarters of the respondents formally did not approved work done by information 
system/data processing staff during implementation. This shows that the developers were working 
on their own with little engagement with the users contrary to the requirements.  Since users were 
not fully involvement on the work during the systems implementation phase, More users did not 
sign off a formalized agreement of the work by the information systems/data processing staff during 
implementation. Similarly, less users were involved in the development of test data specifications 
for the system and reviewed the results of system tests done by the information systems/data 
processing staff.  
 

Since the respondents were not involvement in the test data, they did not approved the 
results of system tests done by the information systems/data processing staff.  Sixty five per cent of 
the respondents agreed that the information systems/data processing staff held a 'special event' to 
introduce the system to them.  This shows that apart from not involving the users in a number of 
processes the development team had the opportunity to organize a special even to introduce the 
system.  Similarly less and less users were involved in the training of the other users of the systems, 
designed the user training programs and also were involved in the creation of the user procedures 
manual for the system. 
  
4.4 Users Involvement and Satisfaction Measurement 

Users are the first members of a team in an organized systems developed team.  User may participate in 
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data gathering, data flow diagrams development and reviews and use prototyping (Sun, 2013).  User 
involvement can further results in to the following benefits. 
• Through user involvement the systems developer is able to identify the current problems that might be 

neglected because of lack of the environment understanding (Sun, 2013). Since users are constantly 
interacting with the perceived environment where the new systems will be deployed, this gives them a 
very good opportunity to describe it better to the development team for incorporation into the system. 

•  Through user involvement conflicts between users and development team. When they are involved 
throughout the process the development team can communicate with tem at any time for meeting latest 
needs and improve the systems (Sun, 2013).   

• According to Dodd and Carr, 1994 jointly involving the users and the development team helps to create 
an understanding of why trade-offs are made. If this is not done users may at the end decline to approve 
the product citing that the system is not aligned to their requirements.  Immediate feedback is required 
from the users on real time during the development of the system. For instance if they find any mismatch 
between the design and the expected requirements thus making trade-off very reliable and reasonable 
(Sun, 2013).   

• User involvements enable user to lean the systems better besides the development benefits. They gain an 
opportunity to lean and study the new system, because it is a part of its creation, thus contribute to further 
systems implementation phase (Sun, 2013).  It improves their computer literacy levels as well. 

• Through user involvement, the development get many insights into how individual work affects the 
organization department. Both of them become attuned to the systems perspectives of the whole 
organization, leading a very efficient integration within the organization and work become more efficient 
(Sun, 2013).   

 

4.4.1 Relationship Between User Involvement, Satisfaction Measurement and User 
Participation during the physical design and implementation phases of systems 
development. 

Through an ordinal regression model where the dependent variable ie user involvement and 
satisfaction measurement was the transformed 7-point Likert scale response and the independent variables ie 
user participation during the design and development phase and user participation in the implementation 
phase. With the null hypothesis was that the user participation in both the design, development and 
implementation phases of health information systems does not influence the user involvement and satisfaction 
levels. The model fits information showed the model fitted the data very well [Ȥ2 (30)=280.571, p<.001].  
This demonstrate that the ordinal regression analysis was best choice of statistical systems to help answer the 
question. In general, user participation has position impact on the satisfaction level of users during the design 
and development of the system.   

 
From the results a number of questions had positive coefficients indicating that for every one unit 

increase in independent variable there is a predicted increase (of a certain amount) in the log odds falling at a 
higher level of the dependent variable.  Generally showing that as scores increase on the independent 
variables, there is an increase probability falling at a higher level on the dependent variable.  For example as 
the scores of whether the development team drew up a formalised agreement of the work during the physical 
design increases, there an increased probability falling a higher level on the user satisfaction level 
(Coeff=74.799).  As a component of participation, drawing up the agreement of the work together positively 
contributes to the user satisfaction level during the development process and with the final product.  As to 
whether the development team kept the user informed concerning the progress and problems during 
the physical design stage, this too has a positive parameter estimate (Coeff=86.022) implying a 
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position relationship with user satisfaction levels. Formally reviewing work done by the 
development team during the physical design stage, helping define input/output forms, evaluating 
control and security procedures developed by the developed team. 
 

Additionally results from the following questions yielded positive parameter estimates. 
Approving the systems control and/or security procedures developed by the development team, 
ability of the development team to present a detailed walk-through of the system procedures and 
processes, the user being informed concerning the progress and/or problems during implementation 
phase, approving the work done and results during the implementation stage, training of users and 
designing training programs, all these influence positively the user satisfaction levels.  These 
demonstrate the important aspects of engaging the users in all processes of the development of an information 
system. 

 
A number of questions also yielded negative parameter estimates. These largely relate to aspects of 

implementation.  These imply that the aspects are not necessarily critical at implementation stage and 
underscores the need to have some of these practiced during the physical design stages. The results from the 
regression analysis model established that for every one-unit increase on these independent variables 
listed below, there is a predicted decrease (of a certain amount) in the log odds of falling at a higher 
level of the dependent variable. In general, as the scores increase on the independent variables, there 
is a decreased probability of falling at a higher level on the dependent variable.   The results of the 
test of Parallel lines (ie assumption of proportional odds) indicate non-significant 0.976, showing 
the assumption is satisfied. This means that all the independent variables are associated with the 
dependent variable.  Thus, the researcher rejected the null hypothesis that stated that there is no 
relationship between user participation during the physical design and implementation and the user 
involvement and satisfaction. 
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