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Abstract. Given the lack of literature on the contributing factors to adopt mobile
applications (apps) among physicians and the crucial role of the quality of the apps
in their widespread use, the aim of this study is using the Mobile App Rating Scale
(MARS) to evaluate the quality of the head CT scan appropriateness criteria
app(HAC app). It was developed to assist medical interns and residents in ordering
head CT scans. MARS is internationally recognized as an app rating tool and
consists of four objective and subjective quality subscales quality subscale.
Although the overall quality score of the HAC app was favorable (82 out of 100), it
had low quality scores in the "information" (73.37 out of 100) and the "engagement"
(73.48 out of 100) subscales. The HAC app appears to be functional to the
physicians; however, it needs to improve its quality in terms of interactivity and
effectiveness.
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1. Introduction

It has been reported that more than 40% of physicians are using mobile devices and
applications (MD&Apps) for clinical practices globally [1]. Evidence introduced a
significant impact of MD&Apps on clinical practices among physicians [2]. Regardless
of the positive attitude, the development and utilization of MD&Apps for physicians are
still not widespread [3], and it lags far behind the multitude of usage among patients. For
instance, more than 1000 apps were available for diabetes by 2015 [4]. Consequently,
the usability and quality of MD&Apps were comprehensively evaluated in previous
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studies, and various behavioral change techniques were designed to promote apps among
patients [5].

In contrast, the understanding of motivations and interests and the contributing
factors in adopting or not adopting MD&Apps among healthcare providers (HCP) suffer
from insufficient evidence. Previously reported results indicated that MD&Apps studies
among medical students and HCP are narrowly focused on users' self-reported outcomes
and evaluation of attitude and perception [6]. Hence, successful adoption factors of
MD&Apps among physicians in terms of technical and social factors, physicians'
characteristics, usability, and quality of MD&Apps should be fully explored before their
widespread use [7]. Given the highlighted role of evaluating the quality of the app in its
utilization among HCP and the lack of comprehensive evaluation of the clinicians'
centered apps (C-apps), this study aims to evaluate the quality of head CT scan
appropriateness criteria app (HAC app) using the Mobile App Rating Scale (MARS).

2. Methods

The study was conducted in a general teaching hospital affiliated with Kashan University
of Medical Sciences (KAUMS) in Iran. Sixteen medical interns evaluated the quality of
the HAC app using the MARS tool from March to June 2021. HAC app was developed
during the former study with the collaboration of experts at KAUMS to assist medical
interns and residents in head CT scan ordering [8]. It enables end-users to seek
appropriate CT scans based on diseases, signs & symptoms, and modalities, e.g., CT,
CTA, and MRI (Figure 1). Hence, the C-apps developed for HCP are meager; we did not
manage to find free apps with the same functionality as the HAC app in Google Play,
APP store, etc., to compare the HAC app with. The MARS is designed primarily for use
by researchers and professionals, and the User Version of MARS (uMARS) is more
suitable for evaluating apps by end-users. However, in the current study, we recruited
medical interns to evaluate the quality of the HAC app given to these concerns: 1)
medical interns were not naive MD&Apps users and applied popular apps like Medscape
and UpToDate in daily clinical practice; 2) the uMARS share the same foundation of
MARS with minor changes; 3) MARS is the only reliable and validated tool in Persian
to rate the quality of apps in Iran [9]. MARS consists of total 23 items of four objective
quality subscales (engagement, functionality, aesthetics, and information); and one
subjective quality subscale. Each subscale item is rated a five-point score from 1
(inadequate) to 5 (excellent). Usually, the mean score and standard deviation (SD) were
used to rate the quality of apps. Since the number of items in each subscale was different,
we also used this formula [(mean of subscale/ number of items in subscale) * (100)] to
compute the score out of 100 and compare the subscales. To calculate the total HAC app
score, the [(total mean of HAC app/ total MARS items * (100)]. The current study was
approved by the Ethics Review Board [Code# IR. KAUMS.MEDNT.REC.1399.075] at
the KAUMS. It was supported financially by Deputy of Research and Technology of
KAUMS [Grant No. 99190] and the National Agency for Strategic Research in Medical
Education (NASR): [Grant No. 970478).
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Figure 1: Screens of the HAC app

3. Results

Table 1 indicates that the overall quality score of the HAC app was favorable (82 out of
100). The four MARS subscales assessed for the HAC app present "information" (73.37
out of 100) and "engagement" (73.48 out of 100) had the lowest score; aesthetics had the
highest score (87.86 out of 100) (Table 1).

Table 1. Overall quality scores of the HAC app

MARS subscales Introduction of subscales Mean + SD  Total score out of 100
Engagement Five items: interactivity, e.g., sends alerts, 18.37+1.40 73.48
feedback, reminders), entertainment, fun,
target group, customizability

Functionality Four items: app functioning, easy to learn,  15.75+1.57 78.75
navigation)

Aesthetics Three items: graphic design and overall visual ~ 13.18+1.32 87.86
appeal)

Information Seven items: high-quality information, e.g., 25.68+3.3 73.37

text, feedback, measures, references),

credibility, evidence base, evidence base, the

accuracy of the app, etc.
Subjective Overall perception and scoring of the app 14.93£2.61 74.56
Total 18.86+2.40 82

4. Discussion

HAC app quality suffers from "engagement" and "information," which focuses primarily
on the effectiveness of apps in terms of interactivity, customizability, sending feedback,
alerts, and reminders. Although we did not find evidence for assessing C-apps using
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MARS due to the scarcity of literature and C-apps, our findings support studies using
MARS for a quality rating of patient-centered apps [10-11]. Qualitative research also
suggested that HCP appear to be keen on apps that support clinical practices, including
"suggestive diagnosis and treatment", and "guides and supports in diagnosis and
treatment"[12]. Using other information technology (IT) toolkits also revealed that the
IT tool would be effective among HCP if it would support interactivity, answer
physicians' questions, send feedback, and provide decision reasoning [ 13]. Although the
HAC app appears to be functional to the physicians in its current format, there is a need
to improve its quality in interactivity, effectiveness, customizability, and usefulness. The
MARS scale would facilitate the detection of quality drawbacks for C-apps. However,
further research is required to understand C-apps' quality preferences among HCP, and
the current study would provide a fruitful stream of research for C- apps.
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