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Background: User requirements play a vital role in the development of usable EHIS. For developers
to design better quality, relevant and safer EHIS that meet user needs, they are required to actively
engage stakeholders especially in the analysis and design tasks of its development life cycle. This is
because they provide context appropriate solutions based on their needs. However, in most cases
developers ignore health stakeholders’ input especially during these tasks due to varying perspectives
and expectations, complexity, high cost, and variability in time to complete the tasks. This has
resulted into various challenges including difficulty in capturing and interpreting user requirements in
an effective and efficient manner, poorly designed and unusable systems, unsatisfied user needs, and
high maintenance costs. This study thus aimed at assessing users’ involvement in the analysis and
design tasks when developing EHIS with a view to understand their experiences, challenges, and
suggestions to optimise their involvement.

Methods: We employed a cross-sectional survey to investigate and describe the level of user
involvement and challenges faced in the analysis and design tasks of the EHIS development process.
A total of 36 health practitioners from 13 Key health institutions located in Uganda were selected as
respondents.

Results: The study revealed that majority of the respondents was involved in EHIS development,
with a few involved at analysis and design tasks. Increased costs associated with data collection,
followed by lack of consensus in clarifying, articulating and defining user requirements were
recorded as the biggest challenges faced by users at requirements gathering, analysis and system
design tasks. Regards suggestions to optimising users’ involvement in EHIS development tasks, the
study reported that users were very much interested in being involved at all tasks of EHIS
development, and consultation of users was paramount in order to incorporate all their needs in EHIS.
Conclusions: The results from the study demonstrate the value of user involvement at the analysis
and design tasks of EHIS development cycle. User involvement offers benefits in form of reduction in
costs, improved productivity due to users easily arriving at a common consensus and positive growth
in user attitudes. The researchers intend to incorporate suggestions that emerged from this study to
conduct long-term evaluations of existing EHIS and investigate how users’ involvement changes over
time.
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1 Introduction

In recent years, many countries have adopted Electronic Health Information Systems (EHIS) with the aim
of replacing existing paper-based patient records with electronic information systems to enable better
integration, sharing of information, and smoother collaboration amongst different healthcare providers
[1]. EHIS have been critically acclaimed for their ability to increase legibility, reduce medical errors,
shrink costs and boost the quality of healthcare [2]. An Electronic Health Information System refers to a
digital collection of patient information or a computer managed health information system [3] that is
designed to improve the quality of healthcare, efficiency, diagnosis, and treatment as well as safety of
patients [4], through processing data and knowledge in the health sector environment [2]. It encompasses
a wide range of products and services designed to collect, store, exchange and use patient data throughout
the clinical practice of medicine for communication and decision-making; examples include; electronic
medical records, electronic health records, clinical decision support, computerised physician order entry,
administrative, laboratory and radiology health information systems [5].

EHIS development process goes through different iterative tasks of the System Development Life
Cycle (SDLC). The first three tasks (user stories collection/requirements gathering, analysis and design)
involve identifying and interpreting user requirements in a much more clearer and understandable form
[6]. Gathering system requirements and interpreting these requirements, requires one to take into
consideration many things including; user needs, user perspectives, available resources, and the budget.
This is because if requirements are wrongly specified or interpreted in an ambiguous, incorrect or not
complete format from the start, then the developed system is at risk of not working to the expectation of
the targeted user. Active user engagement and ownership is very vital for the success of many designed
EHIS and tech-enabled projects; this is because they provide context-appropriate solutions based on their
needs [7], which leads to better quality, relevant and safer devices that meet users’ needs [4] foster
ownership [8] successful implementation and quality of the product [4]. However, there still exists a huge
disparity between the way developers and stakeholders of the designed health information systems
artefacts regard user involvement.

In information systems discipline, the notion of user involvement is generally described as the
participation of potential users or representatives in the system development process [9]. It is largely
related to user perception of system usefulness, which tends to create a sense of ownership and more
positive attitude towards computer systems [10] [11]. In most cases developers ignore stakeholders’
input, especially during the analysis and design tasks [4] , due to complexity, high cost and variability in
time to complete tasks [12] [13]. To a large extent this has contributed towards miscommunication,
misunderstanding as well as conflicts between users and the development teams, difficulty in translating
user stories into design specifications and time wastage [14] [15]. Consequently, many developers design
systems that lack clarity on who the users of the system are, what they need or how their needs differ
[16]. As such, many of these poorly designed systems are abandoned by the target users because of their
ineffectiveness in meeting user needs [12], limited interoperability [17], and also have other challenges
including; 80% of high maintenance costs [18], errors, that could cause patient harm and death [19] [20].
This partly explains why only 61% of the designed systems meet the requirements specifications of the
users, and 63% of the design projects surpass their estimated budgets [21].

To avoid such pitfalls, [22] suggests that developers should employ the Human Centred Design (HCD)
approach also known as User Centred Design (UCD) approach. User/Human Centred Design
(UCD/HCD) is an interactive approach to system development that involves studying, understanding and
considering user perspectives in all the design tasks and iteratively developing products that works for the
intended end users [10] [23] [24]. Additionally, the World Health Organisation (WHO) strongly
encourages use of HCD/UCD approach when designing EHIS (UNICEF Designing Digital Interventions
for Lasting Impact). This is because this approach follows global principles for digital development
(digitalprinciples.org). Among these principles is “design with the user” and “be collaborative” [25] [26]
as described in the WHO collaborative requirements development methodology. According to [24], users
can be divided into three broad, categories; these include primary users (person(s) who will regularly use
the artefact), secondary user (person(s) who will only occasionally use the artefact), and tertiary user
(person(s) who will be affected by the use of the artefact). Examples of users in the health systems
include; patients, former patients, care takers, medical device users, advisors, participants, consultants,
co-producers, healthcare professionals, community leaders, general public, ultimate end users and
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organizations with health interest or a specific disease [27] [28] and the power they have over the
proposed system range from vendors, policy makers, professionals, to data entry personnel [29].

Following the UCD/HCD approach, during user stories collection/requirements gathering phase, users
define the system in more detail with regard to its inputs, processes, outputs, and interfaces. Users specify
requirements including; key system functionalities, identify the kind of test to be performed, define test
procedures or use cases to be used in testing, and traceability back to the requirements [30], to a level of
detail sufficient for systems design to proceed. In the Analysis phase, users ask themselves three major
questions; how does the current system work, what do the users want, and what recommended solutions
can work for these users [31]. The phase is therefore important in determining what business needs exist,
as well as how they can be met, who will be responsible for individual pieces of the project, and what sort
of timeline should be expected. The core activity at this phase is to understand the requirements of the
users of the product and to come up with a design that is easily acceptable to the users [32]. While in the
design phase, end users discuss and determine their specific business information needs for the proposed
system [33] as well as consider the essential components, structure, processing and procedures for the
system to accomplish its objectives. The necessary specifications, features and operations that will satisfy
the functional requirements of the proposed system are identified.

In using the UCD/HCD approach, several benefits are advanced to the users. For instance, EHIS
developed using this approach, appeals to a wide array of customers, because before proceeding to
another phase, all user groups have to be satisfied with the requirements made [34]. Furthermore, user
involvement helps designers to manage users’ expectations of a new product. When users have been
involved in the design of a product, they know from an early stage what to expect from a product and
they feel that their ideas and suggestions have been taken into account during the process [10]. This leads
to higher customer satisfaction, smoother integration of the product into the environment and a sense of
ownership for the final product [35]. User involvement helps the system developers to get fast and easy
methodologies of designing and validating the system functionality. System developers can assess and
certify data from the secondary sources to identify users’ requirements, and thus apply a more appropriate
methodology [10].

Notwithstanding the above benefits for users’ involvement in the UCD/HCD approach, the users still
face various challenges. One of the major challenges of the UCD/HCD is that users with negative
attitudes will resist the implementation of the new system or changes in existing system. Others may pose
unrealistic expectations from the system [36]. Some users may not wish to participate or get involved in
the project while others may not have the right attitude to the workplace thereby causing behavioural
problems and ultimately causing delays in the project delivery timelines [37]. Involving users in the
development of information systems always requires more time for proper engagement, extra work and
also attracts additional costs because of the larger resulting project teams [38]. Effective incorporation of
user participation in the design process is also among the challenges. Determination of which voices will
be heard and how the users’ preferences will be reflected in the design is a values-based decision and is
rarely easy [39]. Along with the issue of who gets to participate comes the issue of how to recruit users
who will represent the potential target user groups appropriately when those groups are very large or very
diverse. When user participation is limited to only a certain stage, the users’ role will end up being that of
information providers rather than co-designers of the project. [4], asserts that the highest participation rate
of users in the four-stage development of the HIS was related to the implementation phase and the lowest
participation rate was related to analysis. The study further reveals that established teamwork from end-
users and the support of top managers from HIS development as the most important factors in increasing
user participation. This calls for the need to focus on the other three stages of EHIS designing, that is,
requirements gathering, analysis and design. Further still, [12] also observed that there is limited
appreciation of users’ input in healthcare system development. Their findings indicate that 60% of the
users believed that designers and developers of the system ignore their views and 22% asserted that their
recommendations were not applied when modifying the system. This explains the low level of
participation of users in the design and evaluation stages. The study recommended that communication
between the end users and developers should be improved and better methods for healthcare IT
development should be devised. Lastly, a study on user involvement in the co-design of self-care support
systems for heart failure patients by [40], revealed that there is a difference between users who work in an
organizational setting and users who are patients. Patients as users provide comprehensive ideas that can
be used to improve care of other patients in future. However, there is need to explore co-design with the
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users, so as to approve the ideas that patients have apparent during their encounter with the system, as
well as find a balance between a situation understanding of users and the developers.

Given the above benefits and notwithstanding the various challenges faced by the users involved in
the UCD/HCD approach in designing EHIS, currently in Uganda’s health sector, various users are not
involved in the first three tasks of the EHIS development process. To this end, this research sought to
establish the magnitude of users’ involvement in the user stories collection/requirements gathering,
analysis and design tasks when developing EHIS with a view to understand their experiences and the
challenges that impede their involvement, as well as to propose suggestions to optimise their involvement

2 Materials and methods

The Cross-sectional survey was used for data collection because it was found to be more suitable in
describing the current level of user involvement in the user stories analysis and design tasks of EHIS
development, as well as establishing the challenges that impeded users from being adequately involved in
these tasks. Cross-sectional survey is a method that is used to collect data at a particular point in time [42]
[41].Particulary we used the survey questionaires to investigate the level of user involvement in the EHIS
development process.

Questionnaire design: All the three authors participated in designing the questionnaire. The design of
the questions was based on the review of literature on the challenges of user involvement in analysis and
design tasks [37] [21]. Both close-ended and open-ended questions were developed. The questions had
two major sections. Section A required the respondents to provide information on the organisation, its
location, title of respondent at the organisation, size of organisation. Section B mainly focused on user
experience on the different EHIS used in their organisation, how it was acquired, whether the design of
the EHIS or not, how they were involved at the different tasks, the challenges they faced in using the
systems while not involved in its development. The respondents were also asked to suggest ways in
which they would like to be involved in the user stories analysis and design tasks, how they would like to
be involved in EHIS development and in what tasks they would like to be involved mostly. A pre-test was
first done on the questionaires to verify if they accurately reflected the area of interest, and thereafter
questions were futher simplified to make it easily understandable and acceptable to the target
respondents.

Sample size: Uganda was used as our case study to better understand the problem under study. A total
of 36 health-practitioners were purposively selected from 13 key health institutions located in the
Northern and Central regions of the country, that is, Gulu and Kampala, respectively. The limited number
of health institutions using EHIS in Uganda, coupled with time and cost constraints informed the rationale
for purposive sampling. The roles of the respondents ranged from biostatistician, counsellors, data clerks,
health information systems specialist, lab technicians, clinicians, nurses, quality control officers, to
monitoring and evaluation officers.

Inclusion Criteria: This study was restricted to medical practitioners’ who either used the EHIS on a
daily basis or were in charge of developing or monitoring the EHIS.

Data collection: A self-administered questionnaire was sent to respondents. A 95% response rate was
achieved. The questionnaire gathered background information about their places of work, their experience
while using EHIS as well as their involvement in the EHIS development process.

Data analysis: The raw data transcribed on hard copy questionnaires was entered into Microsoft
Excel templates. From Microsoft Excel, data cleaning was undertaken to validate and verify all the
collected data. All outliers or missing information were dropped from the final dataset and used for
analysis. The raw data was exported to Stata 14 for analysis. Descriptive statistics were then generated
using Stata to come up with the summary tables and graphs.
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3 Results

3.1 Background characteristics of respondents’ institutions

The researchers collected information about the background characteristics of the respondents’
institutions. Respondents from AcholiRhites, Gulu Regional Referral hospital and Infectious Diseases
Institute accounted for 25%, 22.2% and 19.4% of the respondents, respectively. In terms of size of the
organisation, at least 72% of the respondents were from health organisations that employed at least 50
people. Most (38.89%) of the respondents were data clerks. The nurses and HIS Specialists at 19.44% and
13.89% followed the data clerks, respectively. The most commonly EHIS used by respondents’
organisations were Open EMRS (44%), Integrated Clinical Enterprise Application (ICEA)(19%)-an in-
house developed system at Infectious Diseases Institute, DHIS2 (19%), HMIS (3%), MTRACT (14%).
Furthermore, respondents were asked how their respective institutions acquired the EHIS. 44.44% of the
respondents mentioned that they were designed in house; the vendors’ designed 13.89% and 41.67%
mentioned other sources.

3.2  Extent to which the users were involved in the EHIS development

Respondents’ were asked to state the magnitude of their involvement in the development of EHIS at their
respective institutions. Overall, 47% of the respondents were never involved in EHIS development.
Among those that were involved, majority of respondents were involved at the implementation task
(52%) with only 31%, 22% and 22% being involved at the requirements gathering, analysis and design
tasks of the EHIS development cycle respectively. For those that were involved, the breakdown of the
tasks at which they were involved is illustrated in figure 1.

Figure 1 below shows that the majority of respondents (52.78%) participated in the implementation
task of the EHIS development whereas the least participation rate was recorded at the analysis and design
tasks. This agrees with the findings of [4], who revealed that the highest and lowest participation rate of
users in the four-stage development of the EHIS was the implementation and analysis stages respectively.
[4] attributes this low level of involvement in the analysis and design tasks to the complexity, high cost
and variability of time to complete the tasks.

Other SSG— 94.44
Monitoring and Controlling 33.33 66.67

Implementation

52.78
System Design 22.22 77.78

Analysis Phase 22.22

Requirements Gathering _ 30.56 69.49

0 20 40 60 80 100

Phase

Percent

mNo mYes

Figure 1. Respondents involvement in the EHIS by Task
3.3 Challenges faced by Users when not involved in the EHIS development at various
phases/tasks

The researchers asked respondents about the challenges they faced when not involved in the EHIS
development process. Figure 2 below shows that increased costs was recorded as the biggest challenge
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faced by users at the requirements gathering, analysis and system design tasks at 67%, 44% and 56%
respectively. Increased costs referred to the process of data collection in that it requires a lot of resources
and a lot of time wasted in transcribing, coding and analysing the narrative of different stakeholders. This
was followed by lack of consensus in capturing, clarifying, articulating and defining user requirements
due to the communication gap between the users and developers at 54%, 38% and 38% respectively. This
results in inadequate initial analysis of user requirements [43].
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Figure 2. Breakdown of challenges encountered at various tasks of the EHIS development cycle

The above findings are emphasized by several scholars such as [10] who asserts that user involvement
helps designers to manage users’ expectations of a new product; and [37] who revealed that some users
may not have the right attitude to the workplace thereby causing behavioural problems and ultimately
causing delays in the project delivery timelines.

3.4 Suggestions to address the challenges and how users wanted to be involved in future EHIS
project development

Respondents were asked to make suggestions for addressing challenges faced when not involved in the
EHIS development process and how they would like to be involved in future EHIS development projects.
The biggest percentage mentioned that they would like the users to be involved at all tasks of the EHIS
development, that is, from the initial stage to the final stage (27.78%); these were closely followed by
those that mentioned that consultation of users is paramount so as to incorporate all their needs in the
EHIS (22.22%). Figure 3 below shows the respondents suggestions.
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Figure 3. Suggestions to address the challenges in figure above

Furthermore, respondents were asked at what stage of EHIS development they would like to be involved
in. Findings revealed that most users (80.56%) would prefer to be involved at the requirements gathering
task. This is emphasized by [43] [6] [21], who reveal that system requirements gathering is one of the
most ignored tasks by system developers. The fact that the design task attracted the least number of user
preference for involvement at 41.67%, is further a testimony to findings from [21] study, which show that
unsatisfactory initial analysis of the user requirements by the developers explains why only 61% of
systems designed meet the requirements specification of the users.

4 Discussion

From the results above, we observe that the analysis and design tasks are very vital for transcribing user
stories into actual system requirements to satisfy user needs. The fact that user involvement in the
analysis and design tasks was very low (22.2%), compared to implementation tasks (52.7%), confirms the
assertions made by [4] [13], that developers ignore user inputs and design systems that lack clarity on
who the users of the system are or how their needs differ [16]. This finding prompted the researchers to
question where developers obtain requirements used for designing EHIS systems.

On the issue of challenges faced, 44% of the respondents mentioned that, they were unsatisfied with
the current EHIS systems, because they negatively affected their efficiency and effectiveness in work
tasks [12]. For example, they wasted a lot of time in trying to access and understand the system
functionalities, hence they preferred to use alternative means to achieve their work tasks. Our finding
concurs with explanations made by [44] that inadequate initial analysis of user requirements, makes
developers design systems that do not cater for user needs [16]. This explains why only 61% of the
designed systems meet the requirements specification of the users [21], and why target users abandon
63% of such systems [12].

Further more, based on our findings, there seemed to be an interesting linkage between user
involvement in the different EHIS development process and the challenges faced when users are not fully
involved in these tasks. The respondents felt that their ideas should be included in all the tasks of EHIS
process development, because besides being well acquainted with the business process operation of these
health facilities, they were the actual users of these systems. However to their dismay, only small portions
of their ideas were actually included in the EHIS design. As such their limited involvement in these tasks
led to challenges such as lack of consensus, high expectations of the product, poor/negative user attitude,
increased costs and misuse due to knowledge gaps towards the poorly designed EHIS [12].

To address the above challenges, respondents presented the following suggestions; their views should
always be considered in all tasks of EHIS process development, feedback from users on the performance
of current system, should be considered before designing new ones, prioritise user requirements and
provide more training to enlighten them on how to use systems, where they were not involved in the
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process development, so that they can optimise its use. This study aims to incorporate these suggestions
to investigate how user involvement can be optimised in the analysis and design tasks in the development
of EHIS, to design better quality, relevant and safer devices that meet users’ needs to improve efficiency
and effectiveness in the delivery of services as well as to avoid future errors that could cause patient harm
and death [4] [7] [8].

5 Conclusion

In this paper the authors investigated the extent to which users were involved in the analysis and
design tasks of the electronic health information systems development process and challenges associated
with not involving them. Results show that only 22% of users were involved at the analysis and design
tasks. Additionally, the biggest challenges faced at these tasks were increased costs, lack of consensus
and high expectations. These were recorded at 44% and 56%; 38%; as well as 29% and 36% respectively.
To address the above drawbacks, the researchers intend to incorporate the suggestions that emerged from
this study to conduct long-term evaluations of existing EHIS and investigate how users’ involvement
changes over time. In conclusion, despite evaluating a pilot study, the authors feel that the results provide
strong justification for the concept of optimising users’ involvement at the analysis and design tasks in the
development of electronic health information systems following the UCD/HCD approach.
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