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ABSTRACT: Issues in misinterpretation of terms and miscommunication with stakeholders still persist
although there are various approaches and tools available to elicit and capture accurate requirements.
Specifically in healthcare domain, these issues need serious attention considering that there are myriad
complex medical terminologies, unfamiliar to most requirements engineers. Further, accurate terms and
words need to be captured as misinterpretations in eliciting requirements may lead to harmful
consequences to human’s lives and well-being. This paper presents two preliminary studies that compare
the difficulties in eliciting clinical and business requirements. Based on a survey conducted with 20
respondents, it was found that eliciting clinical functional requirements is more difficult than the business
requirements. Similar findings were also drawn from interviews conducted with 5 experienced
requirements engineers. They also claimed that a clinical domain library could help them to elicit accurate
functional requirements. The domain library should also have e several functions that can be used to

facilitate the elicitation of accurate functional requirements.

KEYWORDS: requirements elicitation, functional requirements, clinical requirements, domain library, accurate
requirements.

1.0 INTRODUCTION

Healthcare software is distinctive from other system as they
have their own structures and properties, and its
distinctiveness needs to be addressed when developing
healthcare software [1]. Further, it has been reported that the
failures of many healthcare projects are not due to flawed
technology, but the lack of systematic and human
consideration issues throughout systems requirements and
specifications processes [2]. Considering that eliciting and
capturing requirements are heavily influenced by human
factor, there is a need to find ways to ensure systematic ways
of eliciting and capturing requirements.

Requirements are statements of a system service and they
are captured at the beginning of software development [3].
Recognizing that they shape the structure of the software
system, it is important for requirements engineers to capture
and elicit accurate requirements to develop good quality
software that is consistent with the expectations and needs of
the stakeholders. Further, requirements are usually
developed based on communication between the
stakeholders and the requirements engineers using a formal
language, which is a natural language. Hence, ambiguity and
misinterpretations are among the common issues faced by
requirements engineers when eliciting and capturing
requirements. However, issues in misinterpretation of terms
and miscommunication with stakeholders still persist
although there are various approaches and tools available to
elicit and capture accurate requirements. Clinical software is
one of the many healthcare software which requirements are
derived from technical terminologies, expressions and
concepts used in clinical statements [4]. Clinical
requirements are information given by stakeholders to
requirements engineer or developer to develop clinical
system before development starts. Normally, the patterns of
clinical requirements are more complex as compared to
other requirements such as business requirements. Business

requirements are original requirements derived from the
industry and they provide a standard that needs to be
delivered. Unlike business requirements, capturing and
eliciting clinical requirements is a challenging task as
requirements engineers have to work with the complex and
high-level technical terms and terminologies which they are
not familiar [1,5]. The use of these expressions in the
requirements has direct implications on human safety and
lives and it gives significant impact on individual patient
care [6]. In this respect, it is very important for them to
avoid misrepresentations and misunderstanding of the
technical terms as a poor quality of any software adopted in
healthcare domain may lead to harmful consequences to
human life and well being. Hence, requirements engineers
have to ensure consistent requirements to minimise medical
errors and increase the quality of health services [7].

This paper presents two studies that lead to the motivation to
embark on a project to develop a clinical domain library that
can facilitate accurate elicitation of clinical requirements. A
review of literature and two preliminary studies have been
conducted to justify the difficulties in eliciting clinical
requirements as compared to business requirements. In this
regard, this paper is organised into four sections. Besides the
Introduction, the second section presents the motivation of
this project, while the third section describes the two
preliminary studies and their findings. Finally, the fourth
section presents the conclusion and future work.

2.0 LITERATURE SURVEY

There are different types of techniques, approaches, methods
and tools useful for understanding the complexity of the
requirements elicitation process. For example, Proynova et
al. [8] developed an elicitation technique that can be merged
with the existing requirements elicitation techniques. Their
work focuses on personal values and their relationship in
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software requirements. User can discover useful information
when using this approach parallel to the existing
requirements elicitation techniques. Nevertheless, how the
personal values the impact of software requirements in
healthcare domain is still questionable.

McGee-Lennon [9] designed a flexible methodology and
documented the method to ease the elicitation process of
complex and dynamic multi-stakeholders’ requirements. The
method allows stakeholders to identify how their current
work practices fit into the home care plans. Yet, this
research only aims at reducing the complexity and
uniqueness of the home care domain and not to overcome
the problems in the clinical domain. Another cited work is
from Martin at el. [10] who emphasised the importance of
focusing on the whole process of elicitation. They suggested
that a user-centered design approach should begin at the
early stage and continue until the end of the process. They
conducted open-ended semi-structured interviews to
examine the clinical needs of the device and its potential
benefits to patients and clinical users. However, this
approach does not consider conducting interview with the
specialists during the elicitation phases.

There are also some tools developed to ease the difficulties
of the elicitation process, for example Kushwaha at el. [11]
described an automated novel software intelligent agent
model that can automatically sense and gather requirements
from users. The performance of HMS (Hospital
Management System) can be increased from the report
generated from the intelligent model for HMS, and it can
then send directly to the developers. Even though the
software intelligent agent reduces the major issue of
software invention, it does not specifically develop for
healthcare domain, particularly the clinical domain.
Furthermore, there are some works to develop a library for
understanding the terminology found in the requirements.
For example, Knauss et al. [12] proposed SmartWiki tool
that can check the consistency and integrate constructive and
analytical quality assurance. Focusing on requirements
engineering, a good quality requirements can be written by
using this wikis. SmartWiki also provides support in the
forms of glossary to assist users to use consistent technical
terminologies. However, this approach does not focus on
functional requirements in the clinical domain.

Lee at el. [13] evaluated the content coverage and data
quality of Clinical Data Dictionary (CiDD), which has a
total of 12,994 terms collected from 98 clinical forms of a
tertiary cancer center hospital. With the addition of textual
or context-sensitive definitions, use cases of term, value sets,
or hierarchies, it is a reliable tool as different users can use it
as reference to avoid the possibility of different
interpretation of the concepts or terms. However, this data
dictionary is drawn from patient records and it does not
focus on functional requirements in clinical software. Babre
[14] presented a process for coding medical terms in clinical
data using the Medical Dictionary for Regulatory Activities
(MedDra) and World Health Organisation Drug Dictionary
Enhanced (WHO-DDE), the most common medical data
dictionaries used in data management. Although these
dictionaries are helpful for understanding the process of
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medical coding, their usefulness for eliciting and capturing
functional requirements is restricted.

As a conclusion, there are many works to facilitate the
process of eliciting requirements in healthcare. Yet, its
usefulness  for capturing and eliciting functional
requirements is very limited. There are also works on
developing a library or data dictionary in clinical domain,
but they provide general terms not specific to functional
requirements. Finally, there is none so far work on
developing a domain library for clinical to ease the process
of eliciting clinical functional requirements.

3.0 PRELIMINARY STUDIES: A SURVEY AND
AN INTERVIEW

This section presents the two preliminary studies to address
the need to develop a clinical domain library to assist the
elicitation of clinical functional requirements. The two
studies, a survey and interview were conducted to justify
that clinical is more difficult than the business requirements.

3.1 THE SURVEY

The survey was conducted with 20 respondents comprising
of three different backgrounds: i) the experts from healthcare
background and postgraduate students of software
engineering ii) with healthcare background, and iii) without
healthcare background. The conduct of the survey was to
justify the problems in eliciting the healthcare requirements
specifically the clinical requirements. The survey consists
two sets of requirements: Set A contains tasks related to
business requirements and Set B contains tasks related to
clinical requirements. Both sets of requirements were taken
from published requirements: The clinical requirements
were from the Health Information Management Systems
Society [15], and from Lappeenranta University of
Technology. The business requirements were from the
Library Management System. For each set, ten statements
consisting of functional and non-functional requirements
were given and respondents were expected to identify the
functional requirements only. To measure the level of
difficulties, time taken by respondents to identify the
functional requirements was also recorded.

The results of the survey are shown in Table 1 below. Based
on Table 1, the percentage of identifying correct business
functional requirements is 75%, while the incorrect answers
for business functional requirements is 25%. The percentage
of identifying correct clinical functional requirements is
61%, while the incorrect answer for clinical functional
requirements is 39%. Hence, this result shows that relatively
the clinical functional requirement is more complex than the
business functional requirements. Despite the different
percentage of identifying correct functional requirements for
business and clinical, the difference between the two is 14%
only.

We also measured the time taken to complete the two tasks.
Respondents took 5 minutes to identify the functional
clinical requirements, whilst they took only 3 minutes for the
functional business requirements. Therefore, we can
conclude that the functional clinical requirements are more
complex than the business requirements as respondents took
longer time to identify the functional clinical requirements.
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These results provide justification to conduct a study to
develop a domain library to help requirements engineers to
elicit the functional clinical requirements

Table 1: Result of Survey

Time
Co_rrect Wrong Take
requiremen | requiremen
n
ts ts .
(min)
Business
requirement 75% 25% 3
S
Clinical
requirement 61% 39% 5
)
.interview

The second study, the interview was conducted with 5
experienced requirements engineers who have backgrounds
in healthcare software. The purpose of the interview was to
investigate the problems they face in developing software
for clinical usage. Four open-ended questions seeking their
experience and opinions relating to eliciting functional
clinical requirements were asked. Based on the interview,
the respondents said that some of the problems faced while
eliciting the functional requirements are the difficulties in
understanding the information, terminology and the data
collection in the healthcare industry. Most of the respondents
said that the more direct, straightforward and clearly stated
expressions in the functional business requirements made it
easier for them to identify the functional requirements.
Furthermore, they emphasised that business requirements do
not have many complex and technical terminologies. Some
respondents who did not have the background in eliciting
clinical requirements stated that the clinical requirements
have many uncommon terminologies, which are difficult to
understand. The majority of the respondents highlighted the
need for a tool that provides brief understanding for beginner
requirements engineers who do not have any healthcare
background.

When asked about the features that they would like to have
in a tool for the clinical domain library, they requested for a
tool that could provide options to choose the category of
requirements and the glossary of the terminology. One of
interviewees asked for a tool with a modelling feature,
which can give a framework model after inserting the
requirements and provide a suggestion and synonyms of the
terminologies. By having the synonyms it can help them to
capture the meanings easily. They also would like to have a
tool with a light-searching feature with dynamic feedback.
One of the interviewees also requested a compilation of
functional requirements from the existing healthcare projects
to be in the library in for helping them to easily understand a
new project to be developed.

Based on the two studies, we conclude that requirements
engineers have difficulties to identify the functional
requirements for clinical requirements in comparison to
business requirements. From the interview, the respondents
admitted that they have problems in eliciting accurate
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functional requirements in clinical and there is a need for a
tool support to help them in eliciting accurate requirements.

4.0 RESEARCH IMPLICATION

This paper presents a literature search, survey and interview
to justify that there is a need to develop a domain library for
clinical domain. Based on the literature survey, domain
library specifically for eliciting clinical requirements is still
non-existence. Further, the two studies proved that eliciting
functional requirements for clinical requirements is more
difficult than the business requirements and there is a need
to provide a domain library that can help to ensure the
accuracy in eliciting clinical requirements by requirements
engineers.
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