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ABSTRACT

AIMS: Due to the importance of hospital information systems to improve the quality of health care
services, their evaluation has a special place in various aspects. For measuring the quality and efficiency
of information systems, an important method involves evaluating them with a usability approach. The
aim of this study was usability testing of the hospital information system of a police medical center based
on ISO 9241-11.

MATERIALS & METHODS: This descriptive cross-sectional study was conducted in one of the selected
medical centers of the police force among the users of the hospital information system in 2021 (110
participants). Data were collected through a questionnaire with 35 questions based on IsoMetrics tool.
The questionnaire questions were classified into 7 groups and each of them indicated the usability
criterion in the ISO 9241-11 standard. The validity of the questionnaire was assessed by medical
informatics specialists and its reliability was assessed by the repeatability test (0.7). The results of the
survey were statistically analyzed using SPSS 26 software.

FINDINGS: 23 samples were excluded from the study due to incomplete questionnaires (N=87).
The user mean work experience was 10.62+6.14 years, with a minimum of less than one year
and a maximum of 22 years. Nurses had the highest satisfaction (3.44+0.36) and pharmacy
users had the lowest satisfaction (2.41£0.11) in the information system. In this study, self-
descriptiveness of the information system had the highest mean-(3.44+0.63) and controllability
had the lowest mean (3.13+0.55).

In this study, information system self-description had the highest mean score and
controllability had the lowest score

CONCLUSION: Although the status of the hospital information system was satisfactory, more

attention to usability criteria such as controllability and suitability for individualization can

improve the quality and efficiency of the current system.
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Introduction

.. [1, 2]. Due to the important role of information
systems in improving the quality of health care
services, their evaluation from various aspects
is important [3]. Usability evaluation is one
of the most famous evaluations in the field
of information systems and is considered an
important method of measuring the quality of
information technology [2] and is directly related
to productivity [4, 5]. .. [6]. The International
Organization for Standardization (ISO) has
introduced the interaction principles in ISO 9241
and provided guidelines for the ergonomic design
of interactive software [7]. Information systems
usability evaluation has been less studied in Iran
[8, 9]. The methods used to evaluate usability are
variable [2, 5, 10-12]. One of the common tools
in assessing the usability of information systems
is the isometric questionnaire, which has been
developed according to the ISO 9241 standard
[13]...[14-17].

Aim (s)

This study aimed to evaluate the usability of the
hospital information system in one of the police
medical centers.

Research Type
This is a descriptive cross-sectional study.

Research Society, Place, and Time

This study was performed in 2021 in one of the
selected hospitals of Tehran, Iran police. All users
of the hospital information system, including
nurses, staff of the radiology unit, laboratory,
emergency, surgery, pharmacy, and secretaries of
the specialized unit were in the selected center of
the statistical population of this study.

Sampling Method and Number
110 users were selected through convenience
sampling.

Table 1) usability evaluation criteria based on ISO 9241-11 (Gediga G, 1999)

Criterion

Explanation

Fit for work

Support the user in order to achieve his goals in an effective and efficient way. Only the parts of the program that
are needed to do the job are displayed.

Self-description

All stages of the work are intuitively understood and, if mistaken, lead to immediate feedback. At the request of the
user, sufficient support is provided to the user.

Ability to control

The user can start the sequence of work and guide its speed and path to reach its goal.

In accordance with user
expectations

The system is stable and robust and conforms to user specifications; For example, it considers the user’s knowledge
in terms of scientific education, work experience as well as general cases in a specific field of work.

Error tolerance

Despite incorrect input or misdirection, the desired results are achieved with minimal or no extra effort.

Fit for personalization

The personalization system is made possible according to the desired activity as well as the capacity and

preferences of the user.

Fit for learning

The system accompanies the user in the various stages of learning and the effort to learn is as small as possible.

Used Devices & Materials
Users’ views on system usability were collected
through an isometric questionnaire [18] (Table 1).

In this tool, to prevent unrealistic answers, an
“No opinion” option was added, which was a
score equivalent to the “average” answer [13].
The reliability of the tool was 0.7 and the face
and content validity of the questionnaire were
confirmed by three medical informatics specialists.

Ethical Permissions

The questionnaires were provided to the users
with the necessary permissions and the needed
explanations were provided regarding the
confidentiality of the information received from
the participants.

Statistical Analysis
In addition to descriptive and analytical statistical

methods, to find the relationship of work
experience and degree of education with usability,
analysis of variance (ANOVA) was used in SPSS 26
software.

Finding by Text

110 people participated in the survey after
distributing the questionnaires 23 of which were
excluded due to the high number of unanswered
questions or marking the option “No opinion”
(N=87). The mean work experience of users was
10.62+14 years, with a minimum of less than one
year and a maximum of 22 years. The distribution
of users by occupation and degree was listed in
Table 2. The mean score of all usability criteria
in this study from the users’ point of view was
3.23+0.36. Among the subjects, nurses had the
highest satisfaction (3.44+0.36) and pharmacy
users had the lowest satisfaction (2.41+0.11) from
the information system (Table 3).
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Table 2) Frequency distribution of users by work experience, degree and job

Variable Number Percentage

Less than 1 year 5 5.7
1 to 3 years 9 10.3

4 to 6 years 7 8

work experience

7 to 10 years 30 34.5
Over 10 years 33 37.9
Total* 84 96.6
Diploma and high school diploma 17 19.5

Bachelor’s Degree 7 8
Degree Master degree 54 62.1
Graduate 8 9.2
Total* 86 98.8
Laboratory 9 10.3
Radiology 13 149
the reception 26 299
The part Nursing 18 20.7
Pharmacy and medicine warehouse 6 6.9
Emergency 15 17.2
Total 87 100

Table 3) Mean and standard deviation of the score of all users and segregation of hospital wards to the usability of the hospital
information system

Index Laboratory Radiology reception Nursing Pharmacy Emergency Mean
Fit for work 3.0+33.84 3.25+0.63 3.5340.75 2.99+0.65 1.9£0.47 2.99+0.21 3.15£0.75
Self-description 3.67+0.46 3.34+0.81 3.5140.63 3.5£0.78 3+0.49 3.39+0.27 3.44+0.63
Ability to control 3.16£0.71 3.15£0.43 2.95£0.61 3.44£0.56 2.53£0.21 3.24%0.2 3.13+0.55
In accordance with user 3.130.78 3.18+0.43 3.35:0.46 3.5620.54 2.9£0.24 3.29+0.423 3.3:0.51
expectations
Error tolerance 3.2£0.55 2.78+0.42 3.38+0.45 3.5240.53 2.43£0.57 3.2£0.26 3.2£0.54
Fit for personalization 2.98+0.89 2.77¢1 2.95+0.82 3.8240.73 2.2£0.25 3.49+0.38 3.15+0.87
Fit for learning 3.2740.46 3.43£0.54 3.5340.5 3.2240.32 1.93+0.48 2.99+0.32 3.2240.59
mean 3.25+0.32 3.13+0.29 3.3140.29 3.44£0.36 2.41£0.11 3.23+0.11

Table 4) Suggestions for improving the usability and improving the performance of the current hospital information system

Criterion Suggestion

Pay more attention to the user needs of each department, especially units with lower usability

Fit for work

Reduce the number of steps a system user needs to take to perform a specific activity to reach their goal

Show related descriptions if needed by the user, at any stage of working with the system, for example, placing a

Self-description help button on each page to provide related explanations

Increasing the flexibility of the system so that it does not need to do a task has always followed a fixed sequence

control-ability For example, consider shortcut keys to move between different parts of the system

In accordance with user expec- Facilitate activities by the user
tations For example, in cases where it is possible to scan the barcode, it is not necessary for the user to enter information

Prevent errors and serious consequences, in case of user error
Error tolerance For example, requesting confirmation or warning when a malicious action is taken, such as deleting data and infor-
mation, or the possibility of going back to the previous steps in case of a mistake by the user

Provide facilities that the user can adjust the software response speed according to their work speed.

Fit for personalization

For example, considering command codes and macros for various system activities for more experienced users

Reduce the details that the user needs to remember to use the software, for example, autocomplete or make sug-

Fit for learning gestions when searching for a drug name
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Analysis of the variance test did not show any
significantdifference between the work experience
of the subjects and the usability of the system.
Similarly, no significant difference was observed
between users’ qualifications and usability. The

degree of compliance of the studied information
system with the ISO 9241-11 standard was shown
in Figure 1 from the perspective of hospital wards
users.

HIS Compliance with ISO 9241011 Standard

Emergency
Pharmacy
Nursing
Reception

Radiology

Laboratory

0% 10% 20% 30% 40%
= Fit for work
Ability to control
Error tolerance
Fit for learning

65%

48%

69%
66%
63%
65%

60% 70% 80% 90% 100%

® Self descriptive

In accordance with user expectations
Fit for personalization

Figure 1) Degree of compliance of the information system with the standard 11-9241, from the perspective of hospital ward users

Main Comparison to the Similar Studies

.. [19, 20]. The compliance of the studied system
with the ISO 9241 standard was equal to 65%,
which is to some extent consistent with the
results of the study of Ehteshami et al. (67%)
[21]. The mean score of all usability criteria in
this study from the perspective of the users was
3.23+0.36 while, the mean scores obtained in
the study of Mousavi et al. were 2.61, in the study
of Safdari et al. 2.94, in the study of Moghadasi et
al. 2.90 and the study of Ahmadi et al. 2.95 [14-
17]. It seems that the situation of usability in the
present study community is more favorable than
in the communities of the mentioned studies. The
system controllability criterion had the lowest
score in this study, which is consistent with the
results of the study of Kumar et al. (Figure 2) [22].

Fit for work

Fit for learning

Fitness for

Ability t
personalization Hity to

control

According to user
expectations

Error tolerance

Figure 2) Radar diagram of hospital information system
usability from users> point of view

... [23-25]. In the present study, the users of the
pharmacy unit assigned the lowest score to all the
criteria of usability of the hospital information
system, which complied with the standard
of 1SO 9241, 48%. Therefore, contrary to the

findings of Bayati et al’s study, in this study, the
status of the pharmacy information system was
unfavorable from the perspective of users [24].
The greatest dissatisfaction of the users of this
unit was related to the fit for work and then the
fit for learning. Therefore, it is recommended
to pay more attention to the usability aspects,
especially to the mentioned items in developing
the pharmacy information system. ... [26]. In this
study, the mean score of fitness for work was
moderate, which is in line with the findings of
previous studies [14-17]. The most dissatisfaction
among users with this criterion is related to the
large number of different steps to do things. The
software produced should be designed in such
a way that it does not need to perform different
steps to perform a specific task [13, 27]. From the
users’ point of view, the system self-description
had the highest average score and the users’ view
of this criterion was a relatively more favorable
situation than previous studies [14-17]. .. [28].
The subjects in this study had less satisfaction
with program control compared to other usability
criteria. Regarding this criterion, the findings of
this study were relatively similar to Moqaddasi et
al. (0.3), Safdarietal.(0.9),and Ahmadietal. (10.3)
[14, 16, 17]. While users in the study of Mousavi
et al., were less satisfied with the controllability
of the system under study (63.2) [15]. The
greatest dissatisfaction of users was related to the
requirement of the system to do things in a fixed
and specific sequence, which makes users not
have enough flexibility and does not speed up the
current tasks. Users’ views on other controllable
metrics, such as ease of switching between pages,
ease of calling processes, and the ability to stop
activities when needed, were relatively favorable.
.. [29, 30]. In the criterion of meeting the user’s
expectations, the average score was 3.30+0.51,
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which compared to Mousavi et al., Moghadasi et
al., Safdari et al.,,and Ahmadi et al., the users of this
study had a relatively more favorable view [14-
17]. In the studies of Mousavi et al., Moghadasi et
al,, Safdari et al., and Ahmadi et al., the mean error
tolerance score was in line with the present study,
and users’ views on this criterion were relatively
favorable [14-17]. In the present study, the fit
criterion for personalization after control had the
lowest mean score (3.15+0.87). In all previous
studies, this criterion has the lowest average score
from the perspective of users [14-17]. Therefore,
despite the average score of users to this criterion,
the findings of the present study were in line with
previous studies. It can also be inferred from the
findings of this study and previous studies that the
fit criterion for personalization has been neglected
by the developers of hospital information systems
in Iran. Another criterion examined in the present
study was fitness for learning. .. [31, 32]. The
average fit for learning in the study of Safdari et
al. in the information system was relatively low
(98.2) [16]. However, in the study of Moghadasi et
al. this criterion has obtained the highest average
among other applicability criteria (12.3) [17]. This
average was 97.2 in the study of Ahmadi et al. And
7.2 in the study of Mousavi et al. according to the
mean of 3.22+0.59 obtained in the present study,
it can be inferred that the country’s information
systems in some cases have performed weakly
for learning and in some cases have performed
well. In this study, the lowest score on the fitness
criterion for learning was related to the amount of
detail needed to remember the correct use of the
software.

Limitations

One of the limitations of this study was the
inability to estimate the number of hospital
information system users. On the other hand, due
to some limitations, the tool used in this study was
a modified version of the isometric questionnaire,
however the use of the original version of the
questionnaire could provide a broader view of the
information system under study.

Suggestions

Based on the findings of this study, a list of
suggestions that can be used to improve the
usability and performance of the information
system of the studied hospital is given in Table 4.
It is also recommended that such evaluations be
performed periodically in other medical centers
to ensure the efficiency, productivity, and proper
functioning of these systems.

Conclusions
Examination of the hospital information system of

Mortezaei et al.

one of the police force medical centers in terms of
usability according to the ISO 9241-11 standard
showed that despite the desirability of some
features of this system, it can be improved in some
cases, including the ability to control and fit for
personalization.
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