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Abstract. Poor usability of clinical decision support system impact negative on
healthcare professionals, decrease usage and quality of clinical decision support
system and result in a negative effect on patient outcome. Therefore, the objective
of this study was the usability evaluation of the venous thromboembolism
prophylaxis recommendation system. This study design is a pilot study. Totally
seven individuals participate in the study that 4 out of 7 were ICU attending and 3
out of 7 were Residents in ICUs setting. System Usability Scale (SUS) was used to
assess the wusability of the clinical decision support system (venous
thromboembolism prophylaxis recommendation system) integrated into the
medication order entry system in the ICU setting. This study has shown that the
mean System Usability Scale (SUS) score was 74.64. Summing up the results, it can
be concluded that the usability quality of the venous thromboembolism prophylaxis
recommendations system is good. Further research requires to evaluate the usability
of the venous thromboembolism prophylaxis recommendation system by
quantitative and qualitative methods in large scale.
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1. Introduction

Poor usability of clinical information systems was a global challenge in the healthcare
information technology industry [1]. Poor usability of clinical information systems has a
negative effect on healthcare professionals that due to burnout, low productivity, and
alert fatigue [2]. The low productivity of health care professionals has negative effects
on patient care. Furthermore, low-quality clinical information systems increase
morbidity and mortality [3].

Previous studies have shown that the lack of involving the end-user in the clinical
information system design process leads to poor usability [4]. Therefore, user-centered
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design is essential to a well-designed clinical information system [5, 6]. Still, there is a
large gap between the current clinical information system and physician tasks [7]. ISO
defines usability as the" extent to which a system can be used by specified users to
achieve specified goals with effectiveness, efficiency, and satisfaction in a specified
context of use" [8]. To the authors' knowledge, no research has been investigated the
usability of the venous thromboembolism prophylaxis recommendation system from the
point of view of healthcare professionals in the ICU setting of Nemazee hospital.
Therefore, in this paper, the usability level of the venous thromboembolism prophylaxis
recommendation system was investigated. This study results could help to identify
usability problems of the venous thromboembolism prophylaxis recommendation system
and solve them.

2. Methods

This study design is a pilot study. The usability of the Venous Thromboembolism (VTE)
prophylaxis recommendations system was evaluated in the ICUs setting of Nemazee
Hospital in July 2021. Seven healthcare professionals were a participant in the study. 4
out of 7 were ICU attending and 3 of 7 were residents in ICUs. Venous thromboembolism
prophylaxis recommendation system has been implemented in three ICUs (general ICU,
central ICU, and emergency ICU) of Nemazee hospital. The usability of the VTE
prophylaxis recommendation system has been assessed by System Usability Scale (SUS)
questionnaire [9]. The data collection form had two parts: the first part included the SUS
questionnaire items and the second part included a non-structured question about the
usability of this system. The data collection form was attached as supplementary file 1.
System Usability Scale (SUS) questionnaire consists of 10 items with one of five
responses that range from Strongly Agree to Strongly disagree. The usability score was
calculated based on the Brooke study [9]. SUS Score above 68 is considered excellent
usability based on the general guideline on interpretation SUS score. The sampling
method was convenient because all physicians in the three ICUs settings were included.
Each questionnaire item was described by mean and standard deviation. All statistical
analyses were performed by SPSS 24.

The study was approved by the local Institutional Review Board and ethics
committee of Shiraz University of Medical Science (Approval ID:
IR.SUMS.REC.1398.1046).

3. Results

These results have shown that use VTE prophylaxis recommendation system frequently,
various functions in the VTE prophylaxis recommendations system were well integrated,
and imagine that most people would learn to use the VTE prophylaxis recommendations
system very quickly have a high mean (mean over 4.14) from respondent perspective.
The mean System Usability Scale (SUS) Score was 74.64. Overall measurement results
are summarized in Table 1. Only one participant had commented about the usability of
this system (“It was difficult to move the form page up and down when using the
system”). Other participants had no comment.
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Table 1. Descriptive Statistics Each Item of System Usability Scale (SUS) Questionnaire for VTE prophylaxis
recommendation system

System Usability Scale (SUS) Mean S.D
I think I would like to use the VTE prophylaxis recommendations system frequently. 429  0.76
1 found the VTE prophylaxis recommendations system unnecessarily complex. 2.00 0.58
I thought the VTE prophylaxis recommendations system was easy to use. 429  0.49

I think that I would need the support of a technical person to be able to use the VTE 1.57  0.79
prophylaxis recommendations system.

I found the various functions in the VTE prophylaxis recommendations system were well ~ 4.14  0.69
integrated.

I thought there was too much inconsistency in the VTE prophylaxis recommendations 1.71 1.11
system.

I would imagine that most people would learn to use the VTE prophylaxis 4.14  0.90
recommendations system very quickly.

I found the VTE prophylaxis recommendations system very cumbersome to use. 229 095
I felt very confident using the VTE prophylaxis recommendations system. 343 1.72
I needed to learn a lot of things before I could get going with the VTE prophylaxis ~ 2.00  1.15
recommendations system.

System Usability Scale (SUS) Score 74.64  12.86

4. Discussion

This study indicated that the usability quality of the VTE Prophylaxis Recommendations
System was good. To our best knowledge, this is the first study to investigate the usability
of a homegrown venous thromboembolism prophylaxis recommendation system in the
ICU setting of Nemazee hospital. These results concur with the other studies which have
shown that clinical decision support system usability quality was good [10-12]. In
contrast to some reports in the literature, there was usability quality of clinical
information systems was low [7, 13]. This study indirectly implies that end-user
involvement in the design of clinical decision support systems and homegrown clinical
information systems improves the success and adoption rate of these systems. Also,
multi-disciplinary collaboration increases the usability of clinical information systems.

The strength of our survey is that intensive care specialists assess the usability of the
VTE Prophylaxis Recommendation System. The major limitation of this study is that the
analysis does not enable to determine the usability of the VTE prophylaxis
recommendation system by quantitate and qualitative methods in large scale, because
this system implemented in ICUs of single center. Thus, the limitation of this study was
the sample size. A further research requires to evaluate the usability of the VTE
prophylaxis recommendations system by mixed methods (quantitate and qualitative
methods) in large scale.

Summing up the results, it can be concluded that the usability quality of the VTE
Prophylaxis recommendation system is good. Further research is required to evaluate the
usability of the VTE Prophylaxis recommendation system by quantity and qualitative
methods in on a large. In addition, iterative usability redesigns the process needs to
improve the usability of the VTE Prophylaxis Recommendation System.
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