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ABSTRACT

Background: As an ongoing public health issue, adverse drug reactions (ADRs) affect various
aspects of health society. This study aimed to conduct a comprehensive evaluation of the usability
of the national ADRs reporting system.

Methods: This study, undertaken in 2022 at Mashhad University of Medical Sciences, adopted
a descriptive cross-sectional design to detect, categorize, and prioritize usability issues within the
national drug reaction reporting system across a network of 28 hospitals. Employing the heuristic
evaluation methodology, a team of seven evaluators assessed the severity of identified issues using
Nielsen’s established heuristic checklist, comprising 13 criteria, each scored on a 0-4 rating scale.
The data collection process was rigorous, utilizing a bespoke Excel template specifically designed
for this purpose and meticulously collecting data using a custom-designed Excel form.

Results: This study uncovered a total of 265 usability issues, with the overwhelming majority
(94.5%, corresponding to 135 issues) related to consistency, standards, and recognition rather than
recall. These issues were characterized by minor severity. In contrast, the least frequently reported
problems pertained to flexibility, minimalist design, and error prevention, detection, and recovery;
however, they were associated with high severity. The severity ratings of the identified issues ranged
from 1.03 to 8.56, with no critical technical issues detected.

Conclusion: The system examined in this study is currently widely employed in the healthcare
sector. However, usability issues with this system can result in user dissatisfaction and, more

Article info: . critically, compromise patient safety. Therefore, it is recommended that these systems undergo
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Introduction

ne of the first medical interventions used
to treat pain and suffering is medication;
however, studies show that the medica-
tion itself can be harmful [1]. Unpleasant
or harmful reactions that result from an
intervention using a medical drug or an unwanted drug
response that occurs at drug doses prescribed for treat-
ment or for the regulation of physiological functions are
referred to as adverse drug reactions (ADRs) [2].

ADRs can lead to patient hospitalization or prolonged
hospitalization, which increases clinical costs. Therefore,
ADRs impose a great burden on the healthcare system,
which has a significant impact on the quality of life of pa-
tients. On the other hand, ADR increases morbidity and
mortality worldwide. With the increasing complexity of
drugs used to treat various diseases in different societies,
this issue has become an important public health concern
[3]. The importance of drug safety lies in all countries,
particularly developing ones, as the occurrence of ADRs
and other drug problems can provide valuable informa-
tion for a region or country. Despite its high educational
value, this information significantly impacts regulatory
decisions at the national level [4]. Therefore, policymak-
ers strive to develop the healthcare system by utilizing
new technologies to prevent unwanted drug side effects
in the future while ensuring effective medical care [5-
7]. The first ideas for computerizing the registration and
investigation of ADR were formed in the mid-1970s [8].
The international spontaneous reporting system on yel-
low cards is one of the most valuable methods of moni-
toring drug side effects and is of unique importance in
identifying severe and rare drug reactions [9, 10]. In
order to create a valid drug complication report, both
the patient and the reporting person should provide bio-
graphical information, details of the unwanted drug side
effects, and information about the drug [11].

In Iran, the status and efficiency of the pharmacovigi-
lance system are unknown, and there is not enough in-
formation about its performance and effectiveness. Most
of the research conducted focuses on the evaluation of
knowledge, attitude, and performance regarding the
pharmacovigilance system. Meanwhile, the existence of
a drug monitoring system has led to improvements in
the quality and quantity of drug side effect reports and
has provided more accurate decision-making in this field
[12]. Voluntary reporting systems have been used world-
wide in the field of pharmacovigilance for half a century.
Along with the activities carried out in many countries,
and also in Iran, the National Center for Registration,
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and Investigation of ADRs is responsible for organiz-
ing the activities related to ADRs and for collecting and
reviewing reports at the national level [13]. The Center
for Registration and Investigation of Adverse Drugs, as
the only national center in the country, collects and reg-
isters reports of drug side effects observed by the medi-
cal community to compile ADR reports [12]. For the
successful implementation of systems such as an ADR
reporting system, users of information systems should
feel comfortable and satisfied while working with them.
Therefore, designing a user interface for these systems
should be based on a series of standard principles and
rules. Usability tests usually refer to observing the user’s
interaction with the system display (or user interface)
while performing tasks [14]. Recent studies have shown
that the insufficient pharmacovigilance system to moni-
tor ADRs, along with the need for more awareness and
knowledge about ADR reporting, has caused many prob-
lems globally. Severe ADRs lead to numerous medical
and economic consequences. Therefore, it seems nec-
essary to evaluate the ADR system at the first stage to
avoid more harmful effects of prescribed drugs [15].

Different evaluation methods are available for sys-
tems. Exploratory evaluation is an efficient, easy, and
low-cost method used to evaluate the usability of infor-
mation systems. Using this method, a large number of
usability problems can be identified in a limited period
of time. Also, it is possible to conduct evaluations with
a small number of evaluators without involving system
users. This method was first recognized by Jacob Nils-
son. Nielsen’s method uses principles to identify system
usability problems and determine their severity [16].

Studies have shown that this method is an effective
and efficient method for evaluating information systems
in the field of health [17]. In this method, any violation
of the ten principles in the design of the user interface
of the system is identified as a usability problem by the
evaluators. Errors can potentially create obstacles and
limitations for the effective interaction of users with the
system’s user interface. Finally, the evaluation results
can be used to improve the user interface of the system
[18]. Many studies have introduced heuristic evaluation
as a successful method for assessing the usability of in-
formation systems in the health sector [19]. Also, many
studies have evaluated the application of drug side effect
reporting systems in some developed countries, such as
Australia and the United States; however, the application
of this system in some developing countries, such as Iran
has not been sufficiently studied [20, 21].
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Table 1. The frequency of usability problems based on Pierotti’s heuristic evaluation principles

Item Frequency Item Frequency
Flexibility and minimalist design 16 Visibility of system status 29
Aesthetic and minimalist design 12 IR |28 e t:virslyéstem A 24
Help and documentation 23 User control and freedom 23
Skills 21 Consistency and standards 51
Pleasurable and respectful interaction with the 14 Help users recognize, diagnose, and 2
user recover from errors
Privacy 3 Error prevention 15
Recognition rather than recall 40
LR L

Accordingly, this study aimed to evaluate the usability
of the national ADR reporting system with the aim of
identifying the challenges and priorities of the required
pharmaceutical care. The results of this study can help a
foundation for addressing these challenges and, conse-
quently, promote health and safety in the use of medi-
cines.

Methods

This descriptive and cross-sectional study was con-
ducted in October 2022 on the national system for ADR
reports, which was launched by the Food and Drug Or-
ganization of the Ministry of Health and Medical Edu-
cation. In this study, the system for recording unwanted
drug side effects used in 28 hospitals affiliated with
Mashhad University of Medical Sciences was evaluated.

The system consists of four sections: Expert section,
reports, reporter, and assessor. It can be accessed at Ad-
verse Drug Reaction Reporting System [22]. The heuris-

Table 2. Hybrid intensity scaling algorithm for applied problems

tic method was used to reveal the ADR system usability
problems. A validated checklist based on Pierotti’s heu-
ristic evaluation was used for data gathering. This check-
list includes 13 principles of heuristic evaluation (Table
1) and contains 292 questions [23].

The usability assessment was performed by seven ex-
perts: One Ph.D. specialist in health information man-
agement with eight years of practical experience in
health systems and ADR, three computer science experts
with ten years of experience in health management sys-
tems, and three Ph.D. specialists in medical informatics
with seven years of experience in evaluating information
management systems. All usability evaluators had com-
pleted a course on heuristic evaluation, and to improve
the quality of the evaluation, explanations were given to
the evaluators to match the personal interpretations of
the checklists. In this study, the evaluators examined the
user interface of the system and independently evalu-
ated its design compliance with the predefined prin-
ciples. Any violations were noted as a usability issue.

Severity scale Definition
Major Imperative to fix this before the product can be released (score=4)
Severe Important to fix; therefore, it should be given high priority (score=3)
Minor Fixing this should be given low priority (score=2)
Cosmetic It should be fixed to ensure that using the system is as pleasant as possible (score=1)
No problem Usability problem does not exist (score=0)
Technical These usability problems are most likely due to technical problems with the system, specifically fea-

tures that have not yet been implemented (score=0-4 according to evaluators’ opinions)

LLasl
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After completing the evaluation, the identified problems
were discussed in a meeting. The list of problems and
their frequency was specified for each issue. Each prob-
lem identified in the list was recognized by more than
one evaluator and agreed upon by all evaluators. Any
disagreements on identified problems were resolved
through consensus.

This study was conducted in two phases. First, to deter-
mine the severity of the problems, a combined method
utilizing Nielsen’s severity rating scale and Tampere unit
for computer-human interaction (TAUCHI) was used.
According to the TAUCHI scale (Table 2), if a feature
has not yet been implemented in the system, evaluators
consider it a technical usability problem. Therefore, us-
ability problems were identified due to a lack of design
or the absence of a feature in the system. Second, the
mean severity of each usability problem was estimated.

Results

A total of 265 problems were identified in the usabil-
ity of this system (Table 3). The severities of the identi-
fied problems, according to the defined criteria, are as
follows: Severe problems 10(3.73%), minor problems

Table 3. Classification of problems by score and severity
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135(50.94%), repairable but not necessary 120(45.28%),
and improvable but not necessary 120(45.28%). Accord-
ing to the evaluators, both major and technical problems
were zero. The mean range of difficulty was between 1.03
and 8.56. The principle of “system flexibility”” exhibited
the highest level of severity for the problem (Figure 1).

In the visibility of system status, the most mentioned
problems were a lack of transparency in the system,
which prevents users from understanding the state of
the system and the possible ways to perform the desired
action; failure to retain information exchanged between
the system and the user during several consecutive re-
sponses in <2 seconds; a lack of clarity in the naming of
graphical menus in the user interface and the terms used
within them; and insufficient response time of the sys-
tem relative to the cognitive processing speed of the user.

The most common problems identified between the
system and the real world were active GUI menus that
do not provide any functionality for the user; the sys-
tem’s failure to automatically insert commas in numeri-
cal values greater than 9999, as well as not inserting
the dollar sign; input data codes for cost values that are
not meaningful; the system not automatically including

Heuristic Evaluation Principal No Problem Cosmetic  Minor Severe Major  Technical Total
Visibility of system status 15 14 0 0 0 0 29
Match between t\lzj\éstem and the real 3 16 0 0 0 0 24
User control and freedom 3 7 12 1 0 0 23
Consistency and standards 0 18 32 1 0 0 51
Help users recognize, diagnose, and 0 6 13 2 0 0 7

recover from errors

Error prevention 0 8 7 0 0 0 15
Recognition rather than recall 0 18 22 0 0 0 40
Flexibility and minimalist design 0 3 7 6 0 0 16
Aesthetic and minimalist design 0 11 1 0 0 0 12
Help and documentation 0 7 16 0 0 0 23
Skills 0 5 15 0 0 0 20
Pleasurable mghrisgicst:lrjl interaction 0 5 9 0 0 0 14
Privacy 0 2 1 0 0 0 3

Total 26 120 135 10 0 0 291

T LY
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Flexibility and Minimalist design IIIEEEEEEEEEEEEEEEEEEEEEEIEEEEEEEES—— 8.56

Help and documentation IIIEEEEEEEEEEEEEIEEEEEEEENE——— 7.04

Help users recognize, diagnose and recover IIIINENNENNNNNNENNNNNEEEENEEE 6.62

Skills IS 6.33

Consistency and standards IIEIEEEEEEEEEEIEEEEEEES—— 541

Pleasurable and respectful interaction

I 536

Recognition rather than recall IS 5,35

Confidentiality IS 5.00

Error Prevention IISSaSmm—— 4.80

User control and freedom

I a.70

Aesthetic aspects and simple design IS 3.42

Match between system & the Real World s 1.50

Visibility of System Status s 1.03

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

Figure 1. Mean of the usability problems of the ADR system problems

spaces for decimal numbers; and the command language
not allowing the use of both full names and abbrevia-
tions. The biggest issues regarding user control and free-
dom over the system were the inability to cancel changes
at the level of activity, data entry, or a complete set of
activities; restrictions on editing characters while enter-
ing commands; the inability to copy and modify exist-
ing data; difficulties in navigating between overlapping
windows in the system; and a lack of options for per-
sonalizing the system for the user. The most significant
problems related to compliance with uniformity and
standards were the absence of prominent visual indi-
cators to identify the active window in the system; the
“exit” option in the menus not always being displayed
at the end of the list; a lack of a specific and integrated
location for online instructions on the screen; insuffi-
cient color-coded instructions; the command language
for system commands lacking a uniform, natural, and
memorable syntax; and the absence of consecutive page
numbers when information is entered across several con-
secutive pages.

The most common problems related to helping users
diagnose and recover from errors included: The absence
of audio signals for error warnings and a lack of differ-
entiation in error message details for expert and beginner
users. The most significant issues related to error preven-
tion were: The absence of default values for data input
pages and dialog boxes, as well as the failure to display
the number of character spaces in data input pages and
dialog boxes.

In the recognition rather than recall category, the most
problems mentioned included: The absence of an obvi-
ous distinction between single-choice and multi-choice

way

menus to indicate the importance of different items on
the screen; not using appropriate lines to demarcate com-
ponents within a group; failure to use capital letters or
different typographic styles (such as italics) to highlight
the importance of various items on the screen; not main-
taining the same color for similar items; and the failure
to include default selections in the menu items.

Regarding system flexibility and minimalist design,
the most frequently mentioned problems were the lack
of different levels of error detail for advanced and novice
users; insufficient access to beginner and advanced level
instructions; the inability to define synonyms desired by
the user for commands; and the absence of predefined
shortcodes, such as SUM (similar to Excel), despite the
system having type-ahead capability. Additionally, there
was no option to define macros or hotkeys in nested
boxes for skilled users. In terms of aesthetic aspects and
minimalist design, the most commonly mentioned prob-
lems were the failure to use highlighted lines and plain
areas to distinguish icons from one another more eas-
ily; not adhering to a hierarchical structure between the
menus; and the lack of prominence and distinctness of
each icon compared to the background screen.

Discussion

In this study, we applied a heuristic evaluation checklist
as well as a hybrid severity scaling algorithm to evaluate
the ADR system. The findings suggested many techni-
cal usability problems within the ADR system. A total
of 265 problems were identified in the usability of this
system. The principle of “system flexibility” exhibited
the highest level of severity for the problems identified.
“Help and instructions for use”, and “user assistance in
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error detection and recovery” were categorized as the
second and third principles, respectively. Also, the prin-
ciple of system clarity, with a severity score of 1.03, rep-
resented the lowest level of severity.

The axis of “observance of uniformity and standards”
with 51 problems and an average intensity of 5.41 had
the highest number of usability issues. In the second and
third ranks, “detection instead of reminders” and “sys-
tem clarity status” had 40 and 29 problems, respectively.
Regarding confidentiality, only 3 problems were report-
ed. The results of this study showed that the principles of
“detection rather than reminders” and “uniformity and
standards’ had the most usability problems, respectively.
The findings of studies by Nabovati et al. [24], Khajouei
et al. [25], Rezaei-Hachesu et al. [26], and Ebnehoseini
et al. [27] on a heuristic evaluation of HIS subsystems,
as well as Klarich et al. on smart infusion pumps [28],
revealed similar issues. This component indicates that
users’ memory load should be minimized by clearly ex-
posing objects, actions, and options.

Users should not need to remember system facilities
[29]. In the studies mentioned, these principles were
identified as having the most frequent usability prob-
lems, and new types of usability problems have emerged.
The results of the usability evaluations conducted by
Agharezaei et al. [30] and Ebnehoseini et al. [27] on
subsystems of HIS and EHR also showed numerous us-
ability problems related to the principle of “uniformity
and standards”. The findings of this study confirmed
these results. Also, another study indicated that access to
standard data in an organized format is essential for pro-
viding proper and timely services. Designers wishing to
develop or update an HIS should pay particular attention
to the usability issues within these systems [31].

In the study by Agharezaei et al. on the examination of
the laboratory information system, the highest number
of problems was related to “flexibility and efficiency of
use”, and the lowest was related to “assisting the user
in error detection and recovery” [30]. Harrington et al.’s
study of self-management software for diabetes in 2022,
which employed Pareto analysis, revealed that 29(57%)
of the exploratory violations were related to “system-re-
al-world compliance,” and 8(16%) were linked to “aes-
thetic and simple design” [32]. The results of studies by
Abedi and Khajouei [29] and Nabovati et al. [24] indi-
cated that the component of “flexibility and compatibil-
ity of the system” had the highest number of problems,
which is in line with the results of the present study.
Another study identified that the mean severity score
for flexibility and efficiency of use, based on heuristic
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evaluation of the clinical decision support system, was
0.66, with scores closer to zero indicating a more usable
system [33]. In the study by Ahmadian et al. [34], the
components of system adaptation to the real world and
aesthetic and simple design aspects faced the most chal-
lenges in evaluating the radiology information system.
In this system, guidance and instructions had the lowest
reported problems, which is in line with the results of the
present study.

In another study, challenges, and problems related to
ADRs were pointed out. The most important challenges
included a lack of knowledge to detect ADRs, time con-
straints, an insufficient information technology system,
lack of support, getting stuck in routine practices, and
not recognizing the importance of recording ADRs. Ad-
dressing these issues can improve the recording of ADRs
and may enhance patient safety [35].

Therefore, paying attention to the drug side effect
registration system is very important for patient safety.
While solving the problems in the system, education and
information about this system should be provided to the
public and the staff of the healthcare system.

One of the strengths of this study is a professional as-
sessor who has significant experience in working with
information systems in the health domain and who
could effectively diagnose system problems. The second
strength is the use of this evaluation method as a simple
and systematic approach to determine system usability
problems at a specific point in time. The heuristic evalu-
ation method revealed more problems with a lower aver-
age severity compared to other methods. Regarding the
evaluation goal, this method was effective in improving
the effectiveness and satisfaction of information systems
in the health domain [36].

Also, the limitations of this study were the lack of full
access to the mentioned system, which was contingent
upon making the necessary arrangements with the Food
and Drug Organization of the Ministry of Health and
Medical Education.

Conclusion

Many health information systems in Iran, despite their
widespread use in the country, have usability problems.
This can affect the quality of user interaction with the
system, and consequently, the outcomes of proper care.
Therefore, it is necessary to evaluate the applicability of
organizational information systems at each stage of their
life cycle and during the development of those systems

Meraji M, et al. Usability of Drug Reaction Reporting. JRH. 2025; 15(3):303-310.
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in order to improve their design. Finally, the evaluation
of the system by experts should emphasize greater at-
tention to reminders and warnings, as well as the clarity
and flexibility of the system, to address and resolve the
problems of the reporting system.
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