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:ABSTRACT
1

‘Introduction: Integrated health system (SIB) is a common electronic health
‘ records, widely used in Iranian healthcare centers. The present study aimed to
' investigate the usability of this system among selected users.

i Methods: A descriptive-analytical study was designed and conducted in 2021
i with participation of 196 healthcare workers. Usability of the system was tested
i by means of the System Usability Scale (SUS) and the IsoMetric Standard
i Questionnaire. Data analysis was applied using SPSS version 26 software.
iResults: SUS showed a marginal usability for the system. All the 7
dimensions of the isometric questionnaire were found to be within the
!relatively favorable range with an average score of 3.1 to 3.2. SIB system was
!unacceptable for 30.6% of users, marginaly acceptable for 45.4%, and
lacceptable for 23.9% of users. Results showed a significant but inverse
!relationship between usability of the system with the average time past on it
!'during a working day (p<0.039). Women estimated this system as more usable
!compared to men (p = 0.007).

!Conclusion: The present study emphasized that SIB system needs specific
!'considerations to become more usabile, and compatible with ergonomic
!'dialogue principles. The most effective modifications would be included
'eliminating complicated steps, harmonizing relevant process, reducing
!memory-based process, individualization, error tolerancy, and user-centered
!'design.
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Extended Abstract

[Introduction

Accurate and complete patient records
maintenance is very important in patient
care management. With recent
developments of technology, Electronic
Health Records (EHR) have being replaced
traditional methods for recording patients’
medical information. EHRs are real-time
health information records providing access
to evidence-based decision support tools for
healthcare providers. It is a longitudinal
electronic record of patient health
information that include various records in
terms of  demographics, diagnosis,
medications, medical history,
immunizations, and laboratory and
radiology data. As a User Interface (Ul),
EHR is the space where interactions
between healthcare providers and medical
information occur. Healthcare providers
including nurses, physicians, etc, spend
considerable time every day to review
paramedical test reports, collect required
information and complete online forms. [1]
Poor design of an EHR can cause multiple
problems not only for healthcare providers
(e.g. difficulties in entering data, failure in
accessing required information, wrong
decision-making, time-consumming) but
also for patients (e.g. prolonged treatment
duration, increased treatment cost), and
society (e.g. rising insurance costs, self-
medication, medication inadherance). [2]
Usability is a quality trait that means how
easy an interface and its elements are to use.
Its goal is to anticipate what users might
need to do. The International Organization
for Standardization (ISO) defines usability
as: the extent to which a system, product, or
service can be used by a specific user to
achieve a specific goal with effectiveness,
efficiency, and satisfaction in a specific
environment. The most important benefits
of usability design of a software included
reduced costs of development and user
support, increased user engagement, and
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improved productivity. Previous studies
pointed out that excessive amount of data,
poor user support, difficulties in retrieval of
documents/information, time-consuming,
low software efficiency, late diagnosis or
failure to diagnosis, misinterpretation of
medical reports and medical errors may
indicate the weakness of a health
information system usability. [3,4] The
Integrated Health System (SIB) is an online
electronic health record system developed
in 2016 by the vice-chancellor of health of
Iran ministry of health, treatment and
medical education in order to store
electronic health records of all Iranian
citizens. It includes various subsystems
such as family physician, referral,
admission, prescriptions, pharmacy, school
health, prenatal and pregnancy, nutritional
care, mental health, genetic disease care,
communicable disease care, disaster risk
reduction management, oral care, etc. The
SIB users are instructed to enter the details
of each service provided to patients on the
same working day. Therefore, through
installing this real-time recording system,
the traditional paper and pen filling system
has been practically eliminated across the
nation. Actually, the SIB system is widely
used covers more than 60 million people
while near 600 million services are
thoroughly performed by more than 125
thousand healthcare workers. [5] In 2017,
the Iranian society of general physicians
noticed that medical and health staff are
facing various difficulties in working with
the SIB system, and therefore the design of
this system needs to be improved and
revised in many aspects. Unfortunately, the
number of studies verifying the
aforementioned problem is very limited.
Therefore, the main aim of the present
study was to investigate the usability of the
SIB system. For this purpose, the overall
usability of the system as well as its
compability with ergonomic principles
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were examined in order to explore essential
design  problems. Based on this
methodology, figuring out practical
solutions for ergonomic redesign of the SIB
system is expected.

'Methods

This descriptive-analytical cross-sectional
study was conducted in 2021 in healthcare
centers covered by Tehran University of
medical sciences. The inclusion entering
criteria included routin use of the SIB
system in daily work activities. The
minimum sample size was determined 183,
using Cochran's formula, with 95%
Confidence Interval and 5% error level.
Breif explanations about the aim and
procedure of the study were given to
participants before starting the study. The
research proposal was approved by the
local ethics committee. All participants
gave their signed informed consent. Two
questionnaires were used in order to collect
the required data; "System Usability Scale"
(SUS) and standard isometric
questionnaire. Demographic information
including age, gender, education level, job
title, working experience, experience in
working with the SIB system per day/years,
average duration of each service, and
approximate number of services provided
each week were also collected. SUS is a
quick tool for system usability evaluation,
which was designed by John Brooke in
1996. [6] This questionnaire consists of 10
statements (5 positive and 5 negative
statements) scored based on a 5-point
Likert scale. The final score of SUS is a
number between 0 and 100. Scores less than
50 indicate unacceptable usability of the
system, scores between 50 and 70 indicate
borderline usability of the system, and score
greater than 70 indicate acceptable usability
of the system. [7] ISO 9241-11 provides
guideline as a general framework for
evaluating the usability of interactive
systems. Based on ergonomic principles of
dialogues pointed out in the 10th part of this
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standard, Gediga et al[8] proposed a
questionnaire  for  practical  usability
evaluating of softwares. These principles
help to design for ergonomics human-
computer interaction, and provide a
framework for analysis, designing and
evaluation of interactive systems. [9] The
questionnaire was used in several studies
and is found to be suitable for evaluating
Hospital Information Systems. [10-14] The
isometric questionnaire contains seven
dimensions including suitability for the
task, self-descriptiveness, controllability,
conformity with user expectations, error
tolerance, suitability for individualization,
and suitability for learning. This
questionnaire  contains 75  questions
evaluated on a 5-option scale from 1
(completely disagree) to 5 (completely
agree). The score of each question is
considered between 1 and 5, and the score
of each dimension is obtained through the
average scores of its questions. In order to
calculate each dimension, first the
minimum and maximum points obtained
and their interval were calculated, and then
the range of changes was divided into three
levels: unfavorable (0-1.66), relatively
favorable (1.67-3.33) and favorable (3.34-
5). Data were entered into SPSS software
version 26 and for qualitative variables,
frequency (frequency percentage) and for
quantitative variables, mean (standard
deviation) were reported. Also, to
investigate the relationship  between
guantitative demographic variables (age,
work history, experience working with the
SIB system, work experience with the SIB
system, number of services provided during
the week and average time spent for each
service) and qualitative demographic
variables  (gender,  education and
occupation) with the total scores of the
questionnaires and each dimension were
checked using Spearman's correlation
coefficient and ANOVA, respectively.
Statistical significance was set at 0.05.
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Results

One hundred ninty six healthcare workers
participated in this study, of which 160
(81.6%) were women. The average age of
the participants was 32.5 years. The majority
of participants (85%) had at least B.Sc
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Degree. 124 participants (63.2%) were
specialist in public health and others, 72
participants (36.7%), were midwives. The
average of each SUS item are presented in
Tablel. As shown, the average score for 4 out
of 10 items were under the mid-point of 3.

Table 1. Mean scores for SUS items

SUS items Mean score
1 | Ithink that | would like to use this system frequently. 3.3
2 | | found the system unnecessarily complex. 2.6
3 | | thought the system was easy to use. 3.7
4 I think that | would need the support of a technical person to be able to use this system. 2.4
5 | I found the various functions in this system were well integrated. 3.2
6 | | thought there was too much inconsistency in this system. 3.0
7 | 1 would imagine that most people would learn to use this system very quickly. 3.7
8 | | found the system very cumbersome to use. 2.8
9 | | felt very confident using the system. 35
10 | I needed to learn a lot of things before I could get going with this system. 2.9

Table 2 represents the results of SUS
questionnaire. Accordingly, the usability of
the SIB system was found to be 59.02 (50 <
59.02 <70), and therefore was at borderline
of the scale. Examining the categories of

usability showed that the system was
unacceptable for 30.61% of users, at
borderline for 45.41% of users, and
acceptable for only 23.98% of users.

Table 2. Mean SUS score in three levels

level Frequency (%)
Mean + SD 59.02+17.9
Unacceptable 60 (30.6)
Usability (SUS) Marginaly acceptable 89 (45.4)
Acceptable 47 (23.9)

Table 3 shows the results of the standard
isometric questionnaire. Total isometric
score was 3.15, indicating ‘"relatively
favorable" level of the SIB system in terms
of compatibility with ergonomics dialogue

principles (3.33 < 3.15 < 1.67). As shown
in Table 3, the average of all 7 dimensions
of this questionnaire were also in "relatively
favorable" level.

Table 3. Mean scores of isometric questionnaire and its 7 dimensions

Dimensions Level Frequency (%)
Mean + SD 3.15+04
Unfavorable 0
Total score Relativelyfavorale 140 (71.4)
Favorale 56 (28.6)
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Dimensions

Suitability for the task

Self-descriptiveness

Controllability

Conformity with user

expectations

Error tolerance

Suitability for
individualization

Suitability for learning

Table 3.Continue
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Level Frequency (%)
Mean + SD 3.12 +0.6
Unfavorable 1(0.5)
Relativelyfavorale 127 (64.8)
Favorale 68 (34.7)
Mean + SD 3.12+0.6
Mean + SD 3.14+0.6
Unfavorable 1(0.5)
Relativelyfavorale 118 (60.2)
Favorale 77 (39.3)
Mean + SD 3.19+05
Unfavorable 0
Relativelyfavorale 124 (63.3)
Favorale 72 (36.7)
Mean + SD 3.16 +0.6
Unfavorable 1(0.5)
Relativelyfavorale 120 (61.2)
Favorale 75 (38.3)
Mean £ SD 3.15(0.51)
Unfavorable 0
Relativelyfavorale 124 (63.3)
Favorale 72 (36.7)
Mean + SD 3.09 (0.8)
Unfavorable 10 (5.1)
Relativelyfavorale 104 (53.1)
Favorale 82 (41.8)
Mean + SD 3.20+£05
Unfavorable 0
Relativelyfavorale 117 (59.7)
Favorale 79 (40.3)

More detailed examination of data obtained
from isometric questionnaire showed that
questions 36 and 46 received the lowest
average scores from the “controllability"
and "conformity with user expectations"
dimensions, respectively, with an average
score of 2.6 for both dimensions. Also,
question 6 from the "suitability for the task™
dimension, question 26 from the "self-
descriptiveness” dimension, questions 47,
53 and 59 from the "error tolerance"
dimension and question 74 from the
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"suitability for learning" dimension with a
mean score of 2.9, got a score below the
average. The scores of questions 1, 11, 37,
62, 65 and 66 were equal to 3. The scores
of other questionnaire questions ranged

from 3.1 to 3.5, of which only two questions
(30 and 69) scored 3.5. SUS had a
significant inverse relationship with the
average working hours with the SIB system
per day (p = 0.039). The results showed that
the average scores * standard deviation of
applicability in women and men were
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60.64+16.94 and 51.81+20.83 respectively,
which was significantly higher in women
than men (p=0.007). The total score of the
isometric questionnaire had no statistically
significant relationship with any of the
demographic variables.

'Discussion

The present study was conducted to
investigate the national integrated health
system (SIB) from two perspectives of
usability and comptaility with ISO 9241-
11. Findings emphasized the necessity of
improving the design of the system
software because of its unacceptable
usability for about third of the users.
Surprisingly, the number of users juged the
SIB as a desirable system was less than a
quarter of participants. In fact, the marginal
usability of the SIB system means that the
efficiency, effectiveness and satisfaction of
this Ul are in their moderate level. In other
words, the intended goals are likely to be far
from being effectively achieved. Edward et
al[15] evaluated the usability rate of an
electronic health record specific to pediatric
department of a large hospital by the same
tool and reported poor usability of 45.9%.
More recently, Bloom et al[16] examined
some EHRs used in England and estimated
moderate usabilities for them. Usability of
the medical information management
system for thalassemia patients was
reported to be 68.75%, which shows a
slightly suitable usability level. The best
approach for improving usability of a
system is enhancing its sub-dimensions.
[17] The main usability problems of the SIB
system can be summarized as 1)
dependency to experienced workers for
running the system, working with it and
solving the eventual upcoming problems; 2)
system complexity; 3) Poor learnability for
prospective users; and 4) the laboriousness
of using the system. It also seems that the
coordination between different parts of the
system needs to be improved. A system is
usable if its design features are so clear,
simple, familiar and concrete that enables
specific users to use it correctly and quickly
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without need for extra learning. [7]
Previous studies conducted on SIB system
are in line with our findings; suggesting an
imperative instant action in order to remove
usability barriers for the users. [18-20]
Results  obtained  from isometric
questionnaire were in line with those
obtained from SUS  questionnaire.
Accordingly, the design of this Ul should
be improved to better rely on dialogue
principles. Mahmoudi Maimand et al[21]
investigated the similar research on HIS
softwares of hospital laboratories of Isfahan
universities and reported a relatively
favorable level of comptability with
ergonomic dialogue principles for all the
studied softwares. All of the 7 dimensions
of the isometric questionnaire were also
found to have moderate ergonomic
sufficiency. In other words, none of the sub-
dimensions were in a favorable level in
terms of dialogue principles. This should be
taken into consideration by designers
during system redesign. Some current
features of the system such as unnessessary
additional steps, poor efficiency, frequent
and repetitive steps, not being supportive
for users, not being fit to the user's needs,
not providing easy access, and not being
user-friendly play central role in the
“suitability for the task” dimension. Also,
the “self-descriptiveness” dimension of SIB
system has a lot to do with factors such as
the possibility of easily retrieving intended
data, the possibility of understanding
momentarily unavailable data, and the
presentation of clear and transparent
descriptions, by using graphical signs.
Providing detailed guidelines, and speeding
up the selection of items in menu bar would
improve the controllability of the system.
The system must also be conform to users’
expectations. For this purpose, icon
graphical design should be a suitable
reflection of its intended function; being
easily and quickly understandable by users.
It is also necessary to adjacent the
placement of keys/icons which have similar
functionalities. = Focusing on  “error
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tolerance” dimension is also of particular
importance. The software design should not
allow information lose even when user
make a mistake. Instead, an immediate
warning alarm should be sent to alert the
user. Efforts are also needed for
individualizing the system in terms of
adjustability for speed as well as
personalizing menus. Finaly, some users
had difficulties with learning this system.
The redesigned parts of the system should
enable users to independently use it without
asking help from colleagues. Safdari et
al[22] reported the ergonomic quality of
Iran's hospital information system as
moderate in terms of its comptaility with
dialogue principles. They emphasized the
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need for suitability for users' expectations.
In another study conducted by Ahmadi et
al[23] two dimensions of “suitability for
individualization” and “suitability with the
task™ were poor, which is comparable with
the results of the present study. The present
study determined the main user challenges
with the SIB system and proposed practical
solutions to improve its usability. Since this
system is a health data registration
reference system at national level, its user-
centered design would results in comfort,
speed and accuracy in healthcare work, and
improves the quality of healthcare services.
Findings would be beneficial for
designing/redesigning similar user-
centered healthcare softwares.
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