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INTRODUCTION

Today, mobile tools, including smartphones and
tablets, have become an essential part of our lives,™
and the number of their users is significantly
increasing. A report by the Global System for Mobile
Communications (GSMA) institution titled “mobile
economy” published in 2025, says that by the end
of 2024, 5.8 billion people (nearly 71% of the world
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population) have been the customers and users of
mobile phones. Consequently, it is predicted that mobile
penetration will increase to 6.5 billion up to 2030 which
will encompass 76% of the world population76% of
the world population.” With the global rise in mobile
phone usage, access to mobile health applications
appears to significantly enhance patients” involvement
in their recovery and treatment processes.” Moreover,
statistics indicate that one-fifth of smartphone users have
installed at least one health-related application on their

This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-NoDerivatives
4.0 License (CC BY-NC-ND), where it is permissible to download
and share the work provided it is properly cited. The work cannot
be changed in any way or used commercially without permission
from the journal.

For reprints contact: WKHLRPMedknow_reprints @ wolterskluwer.com

Address for correspondence: Dr. Rasool Nouri, Health Information Technology Research Center, Isfahan University of Medical Sciences, Isfahan, Iran.
E-mail: nouri@mng.mui.ac.ir
Submitted: 20-Feb-2025; Revised: 26-Dec-2025; Accepted: 18-Feb-2026; Published: 29-Jul-2026

© 2026 Journal of Research in Medical Sciences | Published by Wolters Kluwer - Medknow

| 2026 |


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

Sheybak, et al.: Persian adaptation of uMARS

devices,"! and the users use these applications to increase
their health and health-related knowledge. Specifically, after
the outbreak of the COVID-19 pandemic, interest in these
applications increased. It is expected that the applications
in this field will increase in the near future. However,
despite the fast growth of these applications market, the
accuracy of hygienic information in these applications is
rarely investigated by the supervision authorities,™ which
can endanger the safety and health of users.*”l Hence, the
existence of a validated tool for assessing these applications
isneeded. One of the known tools for assessing mobile health
applications, which has been noted in recent years, is star
rating. However, the star ratings provided in app stores are
inherently subjective,®l and it does not consider the essential
and important content like the quality of information, the
upgradeable characteristics and features, used for along time
by the users, and other essential points.”! As such, it is not
an appropriate tool for assessing mobile health applications.
Consequently, more robust assessment tools are necessary.
Now, different tools have been built to assess mobile health
applications; one of these tools is the Mobile Application
Rating Scale (MARS) that was developed for evaluating
the quality of mobile applications, and their psychological
characteristics show the reliability and validity of the
mentioned tool.l'”’ However, MARS has been created for the
use of researchers, physicians, and specialists'!! and to use it
needs to be an expert or a professional in the field of mobile
health technology and also the area of related health® and
most users of mobile health applications are not specialists,
the importance of including end-user assessments has been
emphasized!*" the need to the existences of one tool for
assessing these applications by nonprofessional users also
is seen. In this regard, the User MARS (uUMARS), which
is a derivative of the main MARS, is a questionnaire that
suggests solutions for this problem. This version is simpler
than MARS and features enhanced legibility."! At present,
Persian is the official language of Iran, Tajikistan, and one
of the two official languages of Afghanistan (along with
Pashto).'”! However, about 110 million Persian speakers
are in the world and Persian is among 20 superior world
languages and the Persian speakers are growing in number
and mobile health applications in Persian language is
constantly increasing,!"® given the rising use of mobile health
applications in persian-speaking countries, having a valid
tool available in persian can significantly assist researchers,
developers, and users in efficiently assessing the quality of
these applications. A recent study aimed to validate uMARS
in the Persian language.

MATERIALS AND METHODS

Study design
The recent study employed a cross-sectional design. The
research involved the translation and backtranslation of
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the uMARS tool, with subsequent evaluation of its validity
and reliability, utilizing a sample of students from Isfahan
University of Medical Sciences. It should be noted that a
fitness-related mobile health application was employed to
evaluate the reliability of the study.

Description of the User Mobile Application Rating Scale
The uMARS tool has deleted the need to be a specialist and
gives areliable tool."”?! Users can determine the positive and
negative quality characteristics of health applications being
rated, and uMARS would distinguish the scope that needs
to be expanded more.?" This tool includes three objective
quality parts (engagement, functionality, esthetics, and
information) (questions 1-16), subjective quality (questions
17-20), and perceived impact conceptions (questions
20-26).1"1 The objective quality rating includes four
dimensions: engagement (5 items), functionality (4 items),
esthetics (3 items), information (4 items), and subjective
quality rating 4 items. This tool was created in 2016 by
Stoyanov et al., assessing two applications informing
the youth of alcohol and the effect of using music.'* In
2021, Martin-Payo et al. validated the Spanish version of
this tool by assessing the application related to covid 19
prevention.”! Furthermore, Morselli et al. validated this
tool in Italian by assessing Facebook in 2021.1'"! In 2022, the
Japanese version of this tool was validated by Shinohara
et al. in the application related to the function of pulmonary
patients.”) In 2023, Chasiotis ef al. validated the Greek version
of uMARS by an application related to the health education
of Thessaly University.? Furthermore, using uMARS to
assess application quality based on “prostate cancer,”
“rheumatism patients,”™! and “dentistry”* is shown.

Cross-cultural adaptation and translation process

To translate and backtranslate this tool, at first, the main
English uMARS version was translated from English
to Persian by two English expert translators, masters in
information technology conceptions, who were Persian
speakers. During this initial translation, there were no direct
Persian equivalents for some certain terms; therefore, the
closest meanings in Persian were utilized alongside the
corresponding English terms, annotated as footnotes. Then
the first created Persian version was backtranslated from
Persian to English by two experts and was compared with
the main English uMARS.

App assessment

First complete search in the Internet store named Cafe Bazar
to find all mobile health applications relating to fitness was
conducted. To identify the fitness applications, searching for
the keyword fitness among all processed applications, the
apps related to fitness were distinguished. Applications were
categorized in the fields of sports, education, tools, books
and press, medicine, entertainment, way of living, trading,
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buying, and fitness. Up to this stage, 961 applications were
identified (November 26", 2022), and then, by entering the
properties of each application, its characteristics were extracted.
These characteristics include its name and its developer, the
size of the application, the number of active installations, its
price, the awards and privileges it has taken, the date of update,
star justification, and the application classification. To identify
the best application, they were screened according to the
input criteria. The input criteria of the mentioned applications
were the following: to be in the Persian language, related to
fitness, to be free, receive at least 2.5 stars out of 5 stars via
users, and to contain the best content among the applications
with an installation number higher than 50,000 installations.
Considering the criteria, 743 applications were omitted. The
218 remaining apps, according to the entrance and exit criteria,
were classified. After application installation and examining
the contents of the applications, the apps that solely had text or
visual contents, related to one sex, did not have clear graphics,
or were not validated originally were deleted. Twenty apps
remained that according to the decision of the research team,
the application Mancansho (to become thin in 30 days) was
chosen as the selected application to enter the research; since it
had all the questions and details first, it covered the four scopes
of uMARS. Some of this application’s characteristics are having
suitable content related to fitness, both in text and visually,
including a reminder, having source validation, calculating
body mass index individually, and showing a weight diagram
and calorie diagram for each person.

To affirm content validity, the questionnaire was given
to 13 experts (4 health informatics, 5 health information
management, 1 psychologist, and 3 physical education).
The selection criteria for these specialists are based on
their expertise, experience, and interdisciplinary diversity,
all of which are essential for an effective content validity
assessment of the uMARS questionnaire. The experts
checked each subscale to assess uUMARS content validity and
assessed each of the items from the viewpoint of necessity,
simplicity, clearance, and being relevant to the subject. The
results of assessing 13 experts noted the calculated ratings,
and according to the Lawshe formula, content validity
ratio (CVR) and content validity index (CVI) were calculated
for eachitem. The least acceptable amount of CVR according
to the experts (13 persons), via the Lawshe technique for
every scale item, is 0.54.%! According to this, the questions
that the calculated number in the lawshe formula for them
is bigger than 0.54 are distinguished and saved in necessary
and important tools.

Formula 1: Calculating the CVR

ne-——

- 2
CVR N
2
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In this formula, “ne” indicates the number of persons who
see the existence of the considered item necessary, and
“N” shows all the skilled persons who have assessed the
mentioned item.*!

Formula 2: Calculating the validity content indicator CVI
CVI=—
N

The amount CVI for each item <0.70 means not accepted,
0.70-0.79 means conditionally accepted, and more than 0.79
means the item is affirmed.”! Then, in the next process,
the convergent and divergent validity was examined. For
convergent validity, the correlation for each question is
calculated with its related dimension, and for divergent
validity, the correlation ratio of each question was calculated
with each of the other three dimensions. In this section, the
correlation amount of each question with its dimension
should be more than the amount of correlation of every
question with other questionnaire dimensions. Convergent
validity is affirmed only if the correlation coefficient of one
dimension is more than 0.40 with the dimension subscale
itself, while more than 80% of correlation coefficients in
each dimension subscale are higher than the correlation
coefficients with other dimensions, then the divergent
validity is affirmed.” To assess the reliability of this scale,
random cluster sampling for selecting the school of Isfahan
Medical University was done, and the Management and
Medical Information Science school, the modern medical
technologies, and rehabilitation science were chosen, then
nonrandom quota sampling among the bachelor, master
and PhD students of the mentioned schools was done.
Ninety-six people participated in the study.

The number of students from different schools was achieved
by referring to the education department; then, the ratio
of the number of students from different grades of each
school was calculated, and all the obtained decimal numbers
were rounded off upwardly, and at last, 98 students were
considered as samples to enter the research [Table 1].

After suggesting to the students, 106 participants were
intended to enter the research. The participants should
be dominant Persian speakers, and they should intend to
participate in the research. After selecting the participants the
application called Mancansho (to become thin during 30 days)
was given to them and the eligible persons were asked to check
all the functions of the applications at least for 10 min and then
using UMARS rate it, also to assess the reliability of this scale
first 106 participants rated this application using uMARS and
after 2 weeks 36 participants assessed the application again and
responded to the uMARS and internal consistency of subscales
and the total score of the subjective and objective quality was
evaluated by using Cronbach’s alpha. Cronbach’s alpha of
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Table 1: Population number and research sample of
students from different schools

Table 2: Content validity ratio and content validity index
for each of the User Mobile Application Rating Scale

School Grades Number of students Ratio of students questions
Management  PhD 41 77.3 CVR cvi CVI cvi
and medical  \asters 75 89.6 (simplicity) (clarity) (pertain)
information g ¢hejor 287 39.26 1. Entertainment 069  0.92 1 0.92
seience 2. Interest 0.69  0.92 0.84  0.92
Rehabiltation 'F\’AhaDsters ;Z ;’;17 3. Customization 0.84 1 1 1
4. Interactivity 1 0.84 0.92 1
. Bachelor 435 40 5. Target group 084  0.84 084  0.92
New medical - PhD 52 784 6. Performance 0.84 1 092 0.92
technologies  Masters 53 87.4
7. Ease of use 1 1 1 1
Bachelor 0 0 8. Navigation 0.84 076 0.92 1
9. Gestural design 0.69 0.76 0.76 0.84
more than 0.70 is acceptable. To be confident of the reliability 10. Layout 1 0.92 1 1
of the Persian uMARS assessment during 2 weeks’ time, it was 11. Graphics 1 0.84 0.92 0.92
done twice that compared to the similar articles, thistime delay =~ 12. Visual appeal 0.84  0.84 0.76 0.92
was regarded as a suitable period of time by the research team. 13. Quality of information  0.84 0.84 0.84 0.92
We did not examine 20-26 questions of UMARS thatarerelated 4. Quantity of information  0.69 0.76 0.84 !
to the comprehended effect by the users in this study because 12 \Cllstz?:).llrltfornfwatlon ggz SZi gz; SZi
they did not have the same nature, and as it is reported in the 17' R;o:nlr;gnz t:?: r::p 0 0.69 '1 '1 0.84
main uMARS, Japanese, and Greek studies.”'** To analyze pe.ople ’ ’
the data of this study, the SPSS version 26 (SPSS Inc., Chicago, 18. How many times do 0.69 0.76 0.92 0.84
IL, USA) was used. you think you would use
this app
RESULTS 19. Pay for this app 0.69 0.92 1 0.76
20. Overall (star) rating of 0.69 0.92 0.84 0.92
the app

One hundred and six people, including 95 women (89.6%)
and 11 men (10.4%), participated in this research, of which
62.3% were bachelors, 28.3% masters, and 9.4% had PhD
greats that 47.2% were from management and medical
information science schools, 9.4% new medical technologies,
and 43.4% rehabilitation sciences. After translating uMARS
by translators, the translations were analyzed by the
research team, and no major difference was found between
the two translations. After discussion, the research team
members resolved any minor differences, and to better
and easily understand, the questionnaire was checked by
nonexpert out of the research team, and the minor changes
that this person suggested were made by the research
team (Appendix 1; https://links.lww.com/JRMS/A52).

In terms of content validity, all items had acceptable CVR.
Furthermore, considering the calculated points for CVI,
most items were affirmed and only questions number 8,
9, 14 and 18 which from the simplicity the viewpoint got
CVI=0.76, and questions 9 and 12 that took CVI=0.76 from
the clearance aspect needed to be reviewed, also question
19 got CVI =0.76 from the viewpoint of being relevant but
considering that it had got enough CVR it remained in the
Persian version of uMARS. In Table 2, the CVR and CVI for
each of the uMARS questions are presented.

In addition, after reviewing the suggestions and comments
from experts to revise and maintain the questions with a
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CVR=Content validity ratio; CVI=Content validity index

CVI between 0.70 and 0.79, efforts were made to make the
questions smoother and more readable with the necessary
changes. For example, wherever the slash (/) appeared in
the English version of uMARS, it was replaced in the Persian
edition with appropriate words such as “and’ or ‘or’. In the
phase of convergent and divergent validity, all questions
had the most correlation with their dimension (P < 0.0001)
and the correlation was less with other dimensions, so the
convergent and divergent validity was affirmed. Each of
the components of the engagement dimension, including
entertainment (0.76, 0.0001), content appeal (0.74, 0.0001),
customization (0.84, 0.0001), interactivity (0.82, 0.0001), and
target group (0.76, 0.0001), has a higher positive correlation
with its dimension and is significant at the 0.0001 level.

Each of the components of the performance dimension,
including performance (0.81, 0.0001), ease of use (0.66,
0.0001), navigation (0.81, 0.0001), and gestural design (0.76,
0.0001), has a higher positive correlation with its dimension
and is significant at the 0.0001 level.

Each of the components of the esthetic dimension, including
layout (0.79, 0.0001), graphics (0.85, 0.0001), and visual
appeal (0.76, 0.0001), has a higher positive correlation with
its dimension and is significant at the 0.0001 level.
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Table 3: Calculating internal and external correlation dimensions in the User Mobile Application Rating Scale

Dimensions Cronbach’s alpha Cronbach’s alpha Corrected item-total Correlation ICC (CI)
of dimensions if item deleted correlation coefficient

Engagement 0.84 0.91 0.73 0.661 0.80 (0.58-0.88)
Functionality 0.76 0.86 0.82 0.652 0.74 (0.43-0.84)
Esthetics 0.72 0.87 0.86 0.701 0.70 (0.6-0.78)
Information 0.78 0.84 0.85 0.663 0.74 (0.7-0.78)
subjective quality 0.73 0.85 0.78 0.797 0.70 (0.59-0.79)
Cronbach’s alpha (total) 0.929 - - 0.793 0.89 (0.8-0.94)

ICC=Intraclass correlation coefficient; CI=Confidence interval

Each of the components of the information dimension,
including information quality (0.78, 0.0001), information
quantity (0.79, 0.0001), visual information (0.81, 0.0001), and
source credibility (0.72,0.0001), has a higher positive correlation
with its dimension and is significant at the 0.0001 level.

Each of the components of the subjective quality dimension,
including program introduction (0.70, 0.0001), usage (0.81,
0.0001), cost (0.69, 0.0001), and star rating (0.81, 0.0001),
has a higher positive correlation with its dimension and is
significant at the 0.0001 level.

To determine the internal consistency of uMARS, all
participants, after installing and checking the chosen
application, rated the application using uMARS. To
determine test—retest reliability, 36 participants responded
to the Persian version of uMARS again after 2 weeks, and
all the obtained data were analyzed. No lost amount was
among the answers. Table 3 shows the internal and external
consistency of the uMARS dimensions.

The result shows that the internal consistency was acceptable
for all dimensions (o = 0.72-0.84) and excellent for the total
score (a0 = 0.929). The entire uMARS also demonstrated
high reliability (o = 0.92-0.93). In the test-retest reliability
examination between every dimension during 2 weeks of
performance, a strong correlation was calculated at P <0.0001
level. Furthermore, the intraclass correlation coefficient was
0.893 (95% confidence interval: 0.825-0.940), P < 0.0001).

DISCUSSION

The present study was done to validate the Persian version
of uMARS (Appendix). During the phase of transition
and backtranslation, we did the same translation process
for Mars Persian version,®! also by checking similar uMARS
articles in Greek, Japanese, Italian, and Spanish languages;
no major difference in the translation and backtranslation
method was seen. After translating and backtranslating
uMARS in Persian, since validity and reliability are the most
important aspects of quantitative research and their exact
investigation, it is known as a good and effective tool.l”!
Persian uMARS internal and external correlation scale,
convergent and divergent, and content and face validity were
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investigated. The findings showed that the uMARS content
validity in 20 questions related to the subscale subjective
and objective quality was affirmed by the experts, and the
questions were recognized as necessary and remained in the
questionnaire. Since content validity, to become sure that the
questionnaire would examine what it is intended for choose
the most important and correct content, and design a tool to
the best shape by experts is analyzed. This result shows
that the questions and dimensions of the questionnaire
were presented clearly and were understandable and have
a logical relationship together, and they examined one
subject. In the stage of face validity affirmation, experts, after
analyzing questionnaire questions and to understanding to
questions better, presented their ideas and after checking
by the research team the suggestions were applied. For
example: to the expert’s suggestion, the information in
options b, g and d question 19 was filled and the question
text: “do you pay for this application?” to “do you pay for
this application? (Show your agreement from 1 (the least) to
5 (the most)” was changed and the options were rated like
Likert scale, so since face validity affirmation specifies that
questionnaire and its phrase are in relation with the aim of
the study;®" so, Persian uMARS is in relation with the aim
of the study. During the convergent validity determination,
every question was assessed with its dimension, and
the obtained result was that all questions had the most
correlation with their dimension (P <0.0001), also Japanese
researchers resulted while validating Japanese uMARS
that except questions 5 and 18 the convergent validity was
acceptable for all subscale.”! Considering the meaning of
convergent validity, if the correlation between the marks of
tests that measure similar characteristics is high, the tool has
convergent validity; the obtained results mean that Persian
uMARS questions and dimensions show good correlation
and similarity and examine one concept consistently, and
there is a meaningful and positive correlation between
questions with its dimension.Since divergent validity
examines the correlation of one dimension with its
nonrelevant dimensions,” every question was examined
with other dimensions in this study and the obtained result
was that questions correlation extent of each dimension
was less with other dimensions. In Japanese uMARS, the
divergent validity only information subscale was affirmed.®
Hence, Persian uMARS convergent and divergent validity
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is approved, and all Persian uMARS dimensions examine
one consistent subject and do not test irrelevant variables.
In addition, Kohzadi et al. conducted a study titled “Persian
adaptation and validation of the uMARS,” where they
examined the validation of the Persian version of uMARS for
a meditation-related application. The results of this study
also confirmed the adequate reliability and validity of this
tool in assessing the quality of meditation applications.** In
reviewing the study conducted by Mohammadbeigi ef al., it
is observed that the assessment of both convergent and
divergent validity was not addressed in the validation of the
Persian version of the uMARS tool. This omission represents
a considerable limitation in the comprehensive evaluation
of the tool’s validity. In contrast, the current study employs
a more holistic approach to the validation of the uMARS
tool by specifically examining convergent and divergent
validity. This methodology enables researchers to achieve
a deeper understanding of the tool’s efficacy and accuracy,
thereby facilitating a more accurate interpretation of the
results obtained. To determine reliability since the uMARS
is a Likert scale and covers examining attitude, the best
method to analyze reliability is using Cronbach’s alpha.?!
The result of this study showed internal compatibility for all
subjective and objective quality subscales with Cronbach’s
alpha of 0.929. Furthermore, Japanese researchers reached
the extent of 0.75-0.85 the penetration of Cronbach’s alpha
in all subjective and objective qualities while validating
Japanese uMARS."”! Furthermore, Cronbach’s alpha extent
in similar studies such as original uMARS,!"%! Spanish
uMARS,™! Ttalian uMARS,"! and Greek uMARS? was
acceptable. Considering Cronbach’s alpha shows how
much it expresses alike concept scale and it has internal
relation and scale dimensions and details,* so affirming
Cronbach’s alpha in this present study means that consisting
details of Persian uMARS has good internal compatibility.
At the final test-retest reliability affirmation phase, the
result of this study showed the total mark of correlation
coefficient of Persian uMARS was 0.793, also the test-retest
reliability of main uMARS in the 1-2-month period was 0.66
and 0.70 for 3 months.l" In the Italian uMARS test-retest
reliability, each question was analyzed with a Pearson
correlation coefficient that showed high reliability with a
significant P = 0.05 and a Pearson factor higher than 0.7.[1
Noting that test-retest reliability measures the rate of being
alike of the results during a given time and under similar
work and conditions, Persian uMARS is acceptable from
the consistency of the viewpoint, and this questionnaire
is reliable for gathering data under similar conditions. It
is expected that this Persian version would be useful for
assessing mobile health applications by nonexpert users.
Moreover, it will be useful for health experts because, with
the combination with quality examination that they can
examine with Mars, it allows them to advise their Persian
mobile health applications with high quality.*”! Therefore,
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MARS and uMARS are available in the Persian language,
and with the help of these two tools, experts and nonexpert
users can assess mobile health applications. Furthermore,
this study provides a suitable opportunity for similar
studies in Persian-speaking countries in the world and can
help to the expansion and increased knowledge in the field
of mobile health.

Limitations

The Mancansho app was available only in an Android
version, which prevented some students with Apple devices
from participating in the study. This limitation is noteworthy
in the context of our research. Moreover, all participants in
this study were students and young individuals, and this
age distribution does not reflect the general population. In
addition, the study’s sample was predominantly female,
creating a potential gender imbalance. To better generalize
this scale, several accompanying health programs targeting
different populations should be evaluated with this Persian
version of the uMARS.

CONCLUSION

The results show that the uMARS Persian version is a
reliable and credible tool for assessing mobile health
applications and has acceptable validation and reliability. It
is expected that Persian uMARS, along with Persian MARS,
will be changed into a standard tool for assessing the quality
of mobile health applications.
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