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Usability Evaluation of the Information System 
Used in Neuroscience Research Centres

INTRODUCTION
Today, precise and reliable information is the bedrock for decision-
making in healthcare systems [1]. Laws and regulations, research, 
human resources development, education, health service provision, 
and funding are essential in the development and enforcement of 
health related policies [2]. Information technology has revolutionised 
information processing precision and speed in many branches of 
human knowledge, including healthcare. All the aspects of work in 
an organisation need accessible technology for solving problems 
or performing tasks [3]. Information technology is a supporter of 
healthcare system processes in societies [1]. The healthcare sector, 
especially healthcare centres, health information systems for 
collecting, storing, processing, and exchanging a large volume of 
produced information [4] and regard it as a major contributor to 
the quality of healthcare. The health information system provides 
a basis for decision-making; collects, analyses, and stores data; 
ensures that the data are of high-quality, relevant, and up-to-date; 
and converts data into information for health related decision-making 
[5]. These are computerised systems designed for facilitating health 
information in healthcare centres to improve healthcare quality [6]. 
Health information systems are used as a tool to facilitate healthcare 
and administrative activities. In addition to reduce errors, increasing 
speed and precision and improving user satisfaction, these systems 
reduce healthcare costs through coordination and improvement of 
healthcare quality [7-9].

The diseases of the nervous system are the main cause of disability-
adjusted life years due to mortality or disability [10]. Based on 
the World Health Organisation (WHO) report, millions of people 
worldwide are affected by the diseases of the nervous system. 
Annually, more than six million people die due to strokes, and more 
than 80% of these deaths occur in low and moderate-income 
countries. Furthermore, over 50 million people suffer from epilepsy 

worldwide. It has been estimated that, globally, 47.5 million people 
have dementia, with 7.7 million new cases per year. Alzheimer’s 
disease is the most common cause of dementia and may be its 
main cause in 60-70% of cases. Over 2.5 million of the world 
population suffer from Multiple Sclerosis (MS), the majority of whom 
are women. In addition, more than 10% of the world population 
suffers from migraines [11]. In Iran, due to the increasing trend 
of population ageing, Alzheimer’s disease is on the rise [12]. The 
prevalence of MS is also increasing in Iran, especially among the 
young and the women [13]. Due to the rising trend of the disease of 
the nervous system and their complications [12], there is a necessity 
for establishing research centres. To develop medical knowledge, 
these centres help improve the health of society through optimising 
research and updating clinical services. The use of information 
systems in these centres facilitates the achievement of this goal and 
marks the path towards modern medicine [14].

With regard to the positive effect of information systems on patient 
care and the continuous use of these systems by doctors and 
nurses, their evaluation is essential for ensuring the satisfaction of 
users’ and healthcare organisations’ information needs, conducting 
epidemiological research, managing health information, preventing 
rework, promoting the quality of care, reducing costs, determining 
user satisfaction level, system effectiveness and efficiency, identifying 
these systems’ weaknesses and strengths, and presenting solutions 
for system improvement [15,16].

If information systems do not satisfy the users’ needs, they will be 
abandoned despite their successful preliminary acceptance [17]. 
Researchers have concluded that there is a need to understand 
users’ intent to continue using the system [18]. There are several 
methods for evaluating different aspects of information systems. 
Attending all the aspects of health information systems and their 
all-inclusive promotion will greatly affect the services of healthcare 
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ABSTRACT
Introduction: Information systems are tools for facilitating information 
management in research centres that improve quality by reducing 
errors and increasing speed and precision. Accordingly, their usability 
is of utmost importance. Usability problems can lead to user errors, 
may threaten patient safety, and negatively impact the quality of 
care.

Aim: To evaluate the usability of the information system used in 
Neuroscience Research centres of hospitals affiliated with Shahid 
Beheshti University of Medical Sciences (SBUMS), Tehran, Iran. 

Materials and Methods: This was a descriptive study conducted in 
July 2020 at SBUMS. Before starting the study, ethical considerations 
such as obtaining informed consent, anonymity, confidentiality, and 
the participants’ freedom to withdraw from the study were taken 
into account. The data collection instrument was a questionnaire 
adapted from the Usefulness, Satisfaction, and Ease of Use (USE) 
and ISO Metrics questionnaires. Samples were information system 

used in Neuroscience Research Centres of hospitals affiliated with 
SBUMS. Therefore, from the centres affiliated with SBUMS, only two 
hospitals met this requirement, which were Educational hospitals 
affiliated with SBMUS. The content validity of the questionnaire was 
examined, and its reliability was checked by Cronbach’s alpha. 

Results: The information systems of the mentioned centres had a 
usefulness of 5.93, learnability of 5.79, memorability of 5.22, user 
satisfaction of 4.89, and ease of use of 4.76, based on a 7-point 
Likert scale. Overall, the usability of the designed systems had an 
acceptable and favourable state based on all the criteria. 

Conclusion: Of the examined criteria, usefulness and learnability 
achieved a higher score, indicating the good design of the system 
in terms of these dimensions. However, the ease of use had the 
lowest score, showing the poor user design of the information 
system in this dimension. To achieve an excellent level of 
information system usability in these centres, attention should be 
paid to all the dimensions of information system usability. 
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organisations and, eventually, promote patients’ health [19]. Usability 
is a quality criterion for information systems, which is evaluated by 
assessing the User Interface (UI) [20]. Researchers have concluded 
that usability problems, which are associated with poor design, 
difficult learning, and complexity of use of information systems 
and causes problems for user interaction with the system, can 
negatively affect the users’ time management and efficiency, leading 
to confusion, and eventually, system failure. Moreover, not using/no 
intent for continuous use of information systems demonstrates the 
system’s poor usability, which, in turn, leads to undesirable system 
efficiency. Heavy costs are paid for system design, but the system 
will be abandoned if it has no users, and new information systems 
have to be purchased and installed by the Institution [21,22].

System usability is the degree/level of a system’s assistance to users 
in performing their tasks. This feature guarantees the simplicity, 
naturalness, adjustment, and support for users against a heavy 
workload in the system. With these features, systems help users to 
quickly and rapidly perform tasks with minimum mental effort, and 
thus meet their needs [23].

With respect to the importance of information systems in neuroscience 
research centres, and the necessity of their usability evaluation, the 
present study was aimed to evaluate the usability of the information 
system used in Neuroscience Research Centres of hospitals affiliated 
with SBMUS, Tehran, Iran. 

MATERIALS AND METHODS
This was a descriptive study conducted in July 2020 at SBUMS. 
The study population was the information system of Neuroscience 
Research Centres at hospitals affiliated to SBUMS. Before starting 
the study, ethical considerations such as obtaining informed consent, 
anonymity, confidentiality, and the participants’ freedom to withdraw 
from the study were taken into account. This study was discussed, 
reviewed, and approved by the SBMU Ethics Committee (ethics 
code: IR.SBMU.RETECH.REC.1399.635).  

As this research aimed to investigate the usability of the information 
system at neuroscience research centres, among the centres affiliated 
to the SBUMS, only hospitals with neuroscience diseases departments 
were selected as the research sample (of which only two hospitals 
met this requirement which were Educational hospitals affiliated with 
SBMUS). To gather the samples, the census method was used as the 
population under study was limited. Twenty five people participated in 
this study (18 nurses, one physician, one accountant, one at humanities, 
one at information technology, one at management, one at medical 
engineering, one at software engineering level). 

inclusion criteria: Inclusion criteria in this study were Neurology staff 
(physicians, nurses and secretaries) who were users of information 
systems.

exclusion criteria: Exclusion criteria in this study were staff of other 
wards of the hospital.

Study Procedure 
First, the objectives were specified, and then questions dealing 
with these objectives were extracted based on the questionnaires 
presented in similar papers [24-26]. Information systems cannot 
be evaluated without analysing the users’ requirements of the 
system. Moreover, usability problems pertaining to poor design, 
difficult learning, and the complexity of using the information system 
complicate users’ interaction with the system. These problems can 
impact the staff’s decision-making, time management, efficiency, 
lead to fatigue and confusion, and eventually reduce information 
system efficiency [19,21,22]. Therefore, for information system 
evaluation, authors selected several criteria out of the main criteria 
of usability. Based on the ISO/DIS 9241-11 standard, usability refers 
to the “extent to which a product can be used by specific users to 
reach pre-determined goals in a specific setting with effectiveness, 
efficiency, and personal satisfaction of the users” [27], and is a more 

comprehensive concept than ease of use. Furthermore, according to 
Nielsen J, usability has several components, including memorability, 
learnability, efficiency, satisfaction, and errors [28]. Thus, these 
criteria were examined in the information systems. 

The data collection instrument was a 32-item questionnaire based on 
the Usefulness, Satisfaction, and Ease of Use (USE) [29] and IsoMetrics 
questionnaires [30]. This combined questionnaire comprised of five 
domains of usefulness, ease of use, memorability, user satisfaction, 
and learnability, with items scored on a 7-point Likert scale. The other 
questionnaire was USE questionnaires which is a 30-item questionnaire 
that measures system usefulness, ease of use, learnability, and user 
satisfaction on a 7-point Likert scale [31]. The 75-item IsoMetrics 
questionnaire which is a valid and reliable tool for user-centered 
evaluation was also employed. IsoMetric questionnaire, seven 
principles of suitability for the task, self-descriptiveness, controllability, 
error tolerance, suitability for individualisations, suitability for learning, 
and conformity with user expectations were examined [15]. These 
questionnaires were combined based on the opinions of experts 
(faculty members with 10 years of work experience in evaluating 
information systems). The validity of the questionnaire was assessed 
through content validity that was confirmed based on the opinions of 
10 faculty members (seven experts of information management, and 
three with a PhD in medical informatics), and reliability was assessed 
based on Cronbach’s alpha value (0.88).

This questionnaire had 32 items, including Usefulness (eight items), Ease 
of Use (11 items), Ease of Learning (three items), and User Satisfaction 
(seven items) from the USE questionnaire, while memorability had 3 
items of which two are taken from the IsoMetrics Usability questionnaire 
and one from the USE questionnaire [Annexure-1]. These items ranged 
from strongly disagree (1) to strongly agree (7), with an option for no 
opinion. These were measured on a 7-point Likert scale and received 
scores from 1 to 3 (undesirable), 3.1 to 5 (relatively desirable), and 5.1 
to 7 (relatively desirable). The participants did not choose no opinion 
for any question. 

STATISTICAL ANALYSIS 
The data collected via the questionnaires were inputted to Statistical 
Package for the Social Sciences (SPSS) version 26.0, analysed by 
descriptive statistics, and presented in tables and diagrams. To 
evaluate the usability of the information systems, the scores of each 
item were first calculated from the frequency of the answers to the 
items, the assumed numerical value of each item and the weight 
factor of one, and the final item score was reported in percentages 
as the average percentage of each score was also determined.

RESULTS
[Table/Fig-1] shows the calculation of Cronbach’s alpha to determine 
the reliability of the questionnaire.

Variables Cronbach’s alpha number of items

Usefulness 0.84 8

Ease of use 0.66 11

Ease of learning 0.81 3

Satisfaction 0.85 7

Memorability 0.42 3

Total reliability 0.88 32

[Table/Fig-1]: Calculating Cronbach’s alpha for the dimensions of the questionnaire.

The majority of the participants were women (76%). The age group 
of 25-29 years had the highest frequency, while the age group of 20-
24 years had the lowest frequency. Moreover, 72% of the participants 
had a BS degree, and 4% had a PhD. Most of the participants were 
nurses (72%) and 47.3% of participants had 1-10 years of work 
experience, the majority of whom had studied nursing (72%). Two 
hospitals which were Educational hospitals affiliated with SBMUS, 
here referred to as Hospital A and Hospital B, respectively. 
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(100% agreement) in Hospital A. Based on the findings, it seems 
that the designers of information systems used in the research 
centres of hospitals affiliated with SBUMS have optimally attended 
to the time-saving nature and ease of use of the system, and their 
designed systems have reasonably ensured these features. 

As for the ease of use of the information system, 43.65% of the 
users at Hospitals A and B somewhat agreed to this criterion; ease 
of use had the mean of 4.76 in the two hospitals, which indicates 
a good level. In the study by Prastyo D and Bakhtiar MY, the mean 
score of ease of use of the HRIS was 3.41, which reached 3.61 after 
improvement [34]. Moreover, Jarvis JM et al., reported that the ease 
of use of an electronic health application to be 4.4 [35]. In the study 
by Faria TVM et al., a mean of 5.76 was obtained for this criterion, 
showing an excellent level [26]. Based on present study findings, it 
seems that the designers of the information systems of the research 
centres of SBUMS have paid sufficient attention to the ease of use 
of the system. 

An evaluation of the ease of learning of the information system 
revealed a mean score of 5.79 in the two hospitals. Pongthananikorn 
S evaluated the usability of a website based on the electronic 
Personal Health Records (ePHRs) of patients with renal diseases 
and concluded that the mean ease of learning of this system was 
5.63 [36]. 

Furthermore, Martono KT et al., evaluated the usability of a patient 
health monitoring system and reported an ease of learning score 
of 3.92 [1]. Based on the results, it seems that the designers of the 
information systems used at the research centres of SBUMS have 
paid particular attention to the ease of learning, especially the speed 
of learning, and their designed system can ensure this criterion. 
Also, attention to this criterion has enhanced the level of usability 
of the system. 

An assessment of the user satisfaction with the information system 
revealed a mean of 4.89 in the two hospitals. According to Jarvis 
JM et al., user satisfaction with an electronic health application was 
4.2 [35]. From the questions dealing with this criterion, the highest 
level of agreement belonged to “Do you recommend the use of the 
system to your friends?”. Thus, it seems that the designers of the 
information systems of the research centres of SBMUS have paid 
little attention to user satisfaction. 

IsoMetrics was employed to evaluate the memorability of the 
information system. The results indicated that this criterion had 
a mean of 5.22 in the two hospitals, which shows a good level. 
Munaiseche C and Liando O assessed the usability of an expert 
system and reported that the memorability of the system is 4.14 [37]. 
Accordingly, it seems that the designers of the information systems 
used in the research centers of SBMUS have attended well to the 
memorability of the system.

Limitation(s)
The number of the subjects who filled the questionnaire was 
relatively less. Further studies with a larger sample size should be 
conducted in future.

CONCLUSION(S)
Based on the findings of the present study, it can be concluded 
that the health information system has a good and acceptable to 
excellent level in terms of usability criteria, based on the dimensions 
of USE and IsoMetrics questionnaires. Of the examined criteria, 
usefulness and learnability achieved the highest score, indicating 
the suitable design of the system in terms of these dimensions. 
On the other hand, ease of use had the lowest score, showing 
the poor user design of this information system. Thus, to achieve 
an excellent level of information system usability in Neuroscience 
Research Centres, attention should be paid to all the dimensions of 
information system usability. 

Based on the findings, the mean total score of the information 
system was 6.14±1.6 in Hospital A, and 5.73±1.04 in Hospital B 
for the criterion of usefulness. The highest mean score for the two 
hospitals belonged to the question “It makes the things I want to 
accomplish easier to get done” (6.23±0.72). As for ease of use, 
the mean score of this criterion was 4.71±1.53 in Hospital A and 
4.82±1.23 in Hospital B. The highest mean score for the two 
hospitals belonged to the question “It is easy to use” (5.41±1.99). 

Moreover, the mean score of learnability was 5.69±1.47 in Hospital 
A and 5.89±0.85 in Hospital B. For the two hospitals, the highest 
mean score belonged to the question “learned to use the system 
quickly” (5.92±1.11). For the user satisfaction criterion, the mean 
score was 4.95±1.43 for Hospital A and 4.84±1.42 for Hospital 
B. For the two hospitals, the maximum mean score belonged to 
the question “would recommend the use of the system to a friend” 
(5.75±1.05), followed by the memorability criterion with the mean of 
4.66±1.61 and 5.79±0.93 for Hospitals A and B, respectively. For 
the two hospitals, the highest mean score was 5.84±0.98 for the 
question “It is easy for me to relearn how to use the software after 
a lengthy interruption”. 

The scores of the criteria in [Table/Fig-2] were also examined, and the 
following scores were obtained: usefulness (5.93), user satisfaction 
(4.89), ease of use (4.76), learnability (5.79), and memorability (5.22).

[Table/Fig-2]: The mean scores of the criteria based on the information system 
users’ views at the hospitals affiliated with SBMUS.

DISCUSSION
The present study evaluated the usability of the information system 
used in neuroscience research centres of hospitals affiliated with 
SBMUS. The evaluation was performed by using USE and IsoMetrics 
questionnaires. The USE questionnaire assesses four parameters 
of usefulness, ease of use, learnability, and user satisfaction. Based 
on the findings, 31.96% of the users at A and B Hospitals attested 
to the information system's usefulness; more than 82% of the users 
selected somewhat agree to totally agree, and the mean of both 
hospitals for this criterion was 5.9. A study by Pangestu H and 
Karsen M on a Learning Management System (LMS) showed that 
the system’s usefulness is 5.13, which was excellent [32]. Paulino 
T et al., also evaluated the usefulness of an integrated game-based 
system for the elderly, and the results demonstrated a score of 5.3 
for this criterion [33]. The findings of Prastyo D and Bakhtiar MY 
showed the relatively desirable usability of the Human Resources 
Information System (HRIS) with a mean of 3.67, which reached 4.04 
after development and improvement. Moreover, the usefulness of 
the system was 3.99, which reached 4.21 upon development and 
improvement [34]. In a study by Faria TVM et al., to examined the 
usability of a web-based system by using the USE questionnaire, 
the usability of the system was 5.6 and at an optimal level. Among 
the questions, “Does the system meet the users’ expectation?” had 
the lowest score (4.8%) [26].

From the questions dealing with usefulness in this questionnaire, 
the question “Does the system save time?” had the highest score 
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index Criteria Questions 1 2 3 4 5 6 7 na

U1

Usefulness

It helps me be more effective

U2 It helps me be more productive

U3 It is useful.

U4 It gives me more control over the activities in my life

U5 It makes the things I want to accomplish easier to get done

U6 It saves my time when I use it

U7 It meets my needs

U8 It does everything I would expect it to do

E1

Ease of use

It is easy to use

E2 It is simple to use

E3 It is user friendly

E4 It requires the fewest steps possible to accomplish what I want to do with it

E5 It is flexible

E6 Using it is effortless

E7 I can use it without written instructions

E8 I don't notice any inconsistencies as I use it

E9 Both occasional and regular users would like it

E10 I can recover from mistakes quickly and easily

E11 I can use it successfully every time

L1

Ease of learning

I learned to use it quickly

L2 It is easy to learn to use it

L3 I quickly became skillful with it

S1

User satisfaction

I am satisfied with it

S2 I would recommend it to a friend

S3 It is fun to use

S4 It works the way I want it to work

S5 It is wonderful

S6  I feel I need to have it

S7 It is pleasant to use

M1

Memorability

I easily remember how to use it

M2 In order to use the software properly, I must remember a great many details.

M3
It is easy for me to relearn how to use the software after a lengthy 
interruption 

ANNEXURE 1
32-item questionnaire used in the present study.


