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Abstract

Introduction mHealth apps are widely utilized in healthcare. To guarantee their usefulness and usability, it is crucial
to assess them using a reliable scale tailored specifically for mHealth apps and their users.

Objective The aim of this study is the psychometric assessment of the provider version of mHealth App Usability
Questionnaire (MAUQ) in Persian language.

Method The Persian translations of standalone and interactive versions of the MAUQ for healthcare providers
underwent validation. Face validity, content validity, and factor analysis were conducted to validate these two
versions. Ten nurses evaluated face validity, while ten nursing and psychometric analysis experts assessed content
validity. Factor analysis involved 98 nurses. The reliability of the questionnaires was measured using Cronbach'’s alpha.

Results The translated questionnaires were validated, confirming both face validity (impact score > 2.40) and content
validity (k*>0.66). The Persian version of the MAUQ for standalone applications had 18 items across two dimensions:
easy to use and usefulness (11 items) and user interface and satisfaction (7 items). The Persian version of the MAUQ
for interactive applications had 21 items across three dimensions: easy to use (4 items), usefulness (5 items), and user
interface and satisfaction (12 items). Both standalone and interactive versions demonstrated high internal consistency
with a Cronbach’s alpha of 0.96.

Conclusions The psychometric assessment of the provider version of MAUQ in Persian language has the reliability
and validity required to assess mHealth applications usability.
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Introduction

Mobile health applications (mHealth apps) can serve
multiple purposes, including managing wellness, facili-
tating behavior change, collecting health data, managing
diseases, enabling self-diagnosis and rehabilitation, and
functioning as an electronic patient portal and medi-
cation reminder [1]. Various studies [2, 3] have shown
that well-designed mHealth apps can empower patients,
improve treatment adherence, and reduce healthcare
costs. Mustafa et al. [4] believed that mHealth apps
should be designed with good usability, be easy to use
and error-free, and be able to effectively help people
reach their goals. Nevertheless, certain studies [5, 6] have
demonstrated that users may decrease their usage or
altogether avoid an application due to poor design result-
ing from usability issues.

There are several methods for evaluating the usability
of mHealth apps and identifying their issues, but usabil-
ity questionnaires are the most commonly used due to
their simplicity in implementation and data analysis
[1]. On the other hand, there are various questionnaires
available to evaluate usability od mHealth applications.
The most popular and widely used questionnaires are
the Post-Study System Usability Questionnaire (PSSUQ)
and the System Usability Scale (SUS) [7]. Although these
two questionnaires are used to measure some aspects
of the usability of mobile health applications, they pri-
marily focus on general usability metrics such as ease of
use, learnability, efficiency, and satisfaction, which may
not fully capture the complexities and unique factors of
mHealth applications [8, 9]. For instance, mHealth apps
often involve specific functionalities like real-time health
data monitoring, integration with medical devices, and
adherence to treatment plans, which require assessments
beyond standard usability criteria [10]. Moreover, the
context of use in mHealth, including users’ health condi-
tions, and regulatory compliance, necessitates evaluation
frameworks that address safety, trustworthiness of health
information, and user experience aspects beyond what
PSSUQ and SUS typically measure [11, 12].

One of the mobile usability evaluation question-
naires that can provide appropriate information about
the unique factors of mHealth apps is the mHealth App
Usability Questionnaire (MAUQ) [1, 13]. The MAUQ is
specifically designed to evaluate the usability of mobile-
based health applications and is available in four ver-
sions to evaluate interactive or stand-alone mHealth
apps among patients or healthcare providers [1]. More-
over, It includes sections to evaluate the app’s function-
ality and performance, such as ease of navigation, clarity
of information presentation, and responsiveness to user
interactions. MAUQ also incorporates aspects specific
to mHealth, such as the integration of health data and
information, and the app’s ability to support users in
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managing their health effectively [1, 8]. Another key com-
ponent assesses user satisfaction and perceived useful-
ness, crucial for understanding the app’s impact on user
engagement and adherence to health goals. Additionally,
MAUAQ addresses contextual factors like the user’s health
condition and technological proficiency, ensuring that
usability evaluations consider diverse user needs and sce-
narios [8].

To the best of our knowledge, the Persian version of
MAUQ has not yet been translated and validated; how-
ever, other studies have translated and validated MAUQ
into Chinese [14], Malay [4], and Spanish [15], and
reported high reliability and validity similar to the origi-
nal English version. Therefore, the aim of the present
study is the psychometric assessment of the provider ver-
sion of MAUQ in Persian language.

Methods

Study design

This was a cross-sectional and a psychometric study.
In this study the standalone and interactive versions of
MAUQ for healthcare provider were translated and val-
idated in Persian. Before starting the study, the authors
obtained permission from the main developers of the
MAUQ (English version) through email. The data were
collected from 98 nurses working in hospitals affiliated
to Kerman University of Medical Sciences (KMUS), Ker-
man, Iran, since January to March 2023. These nurses
were selected with simple random sampling method.
Nurses were chosen as the target community due to their
availability and frequent use of “Parastar pelas+’nursing
applications, which made them well-suited for evaluating
the usability of mHealth applications tailored to health-
care providers.

Inclusion and exclusion criteria

The inclusion criteria for participants were that they use
smartphones and the exclusion criteria were unwilling-
ness to participate in the study.

The used standalone and interactive applications

The participants used the “Parastar pelas+” as a stand-
alone application, and “Asanism” as an interactive appli-
cation. “Parastar pelas+” is an application designed to
calculate drug dose estimates for optimal patient care
by nurses. “Asanism” is an application that offers vari-
ous nursing services for patient home care. Patients can
choose the type of service they need (such as injections,
replacement of urinary catheter and etc.), and a nurse
will visit them at home to provide these services. In addi-
tion, the application provides tele-counseling services to
patients.
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MAUQ

MAUQ was developed by Zhou, et al. in 2019 for evalu-
ating the usability of standalone and interactive mHealth
apps [1]. The MAUQ has four versions. The patient ver-
sion and the healthcare provider version each have two
versions for standalone and interactive applications. The
MAUQ for standalone applications (patient and provider
versions) has 18 items in three sections including ease of
use, interface and satisfaction, and usefulness. However,
the MAUQ for interactive applications (patient and pro-
vider versions) has 21 items in three sections, including
ease of use and satisfaction, system information arrange-
ment, and usefulness. The questionnaires’ items were
designed based on the 7-point scale (1 (strongly disagree)
to 7 (strongly agree)). The criterion and construct valid-
ity of MAUQ displayed that it correlates with the PSSUQ
(r=0.8448) and the SUS (r=0.6425). The factor analysis
also displayed acceptable validity. The reliability of the
MAUQ was confirmed with Cronbach’s alpha more than
0.80 [1].

Questionnaire translation and adaptation

The standalone and interactive versions of MAUQ for
providers were translated from English to Persian using
the Forward-Backward method [16]. At the first stage
(forward translation), these two versions of MAUQ were
translated by two independent translators who are profi-
cient in both English and Persian languages. At the sec-
ond stage (backward translation), after combining the
initial translations into a single translation, these two ver-
sions of MAUQ were translated from Persian to English
by two independent translators. Then, two translated ver-
sions (Persian and English) were reviewed by the research
team and the discussion about them was performed in a
meeting to achieve consensus.

Validity and reliability of persian version

The validation process of the standalone and interactive
versions of MAUQ was done by calculating face validity,
content validity index (CVI), and factor analysis. For the
face validity, the online translated questionnaires were
sent to ten individuals from purpose group (nurses) and
asked them to answer the questions. All of the question-
naires’ items were scaled in 5 levels (1 (not important at
all) to 5 (highly important)). After completing all ques-
tionnaires, the impact score was calculated for each item
using the following formula:

Impact score=Frequency (%)* Importance.

The impact scores>1.5 were considered acceptable
[17].

For the CVI calculation, the online translated question-
naires were sent to 10 experts in nursing and psychomet-
ric analysis and asked them to answer the questions. All
of the questionnaires’ items were scaled in 4 levels (1 (not

(2024) 24:369 Page 3 of 10

related) to 4 (highly related)). After completing all ques-
tionnaires, the CVI was calculated for each item using
the following formula:

number of raters giving a rating of 3 or 4

CVI =

total number of raters

After that the modified kappa statistic was calculated
using CVI and the probability of chance agreement (Pc)
using the following formula [18]:

Pc=[(NI/A!) (N-A)!]*0.5N,

K = (CVI-Pc) / (1-Pc).

If the value of the modified kappa statistic for each item
is greater than 0.74, it is considered excellent; between
0.60 and 0.74 is considered good; and less than 0.60 is
considered fair, in which case the item should be omitted
from the questionnaire [19, 20].

For the factor analysis, after completing questionnaire
by 98 nurses working in hospitals affiliated to KMUS, the
Kaiser-Meyer-Olkin (KMO) index and Bartlett’s test of
sphericity were used to evaluate sampling adequacy. If
the value of KMO was >0.9 considered as excellent, 0.8
to 0.9 considered as high, 0.7 to 0.8 considered as good
and 0.5 to 0.7 considered average. The Bartlett’s test of
sphericity was considered significant if the Pvalue was
<0.05 [21]. Factor analysis of the questionnaires was then
performed using Principal Components Analysis with
Varimax Rotation. If the value of factor loading for each
item was >0.5, the item was loaded in the relevant factor.
When an item was loaded in more than one factor, the
higher value was considered [22].

The reliability of the questionnaires was checked using
Cronbach’s alpha as the internal consistency index. Cron-
bach’s alpha>0.70 was considered acceptable [23]. The
methodology of the study was showed in Fig. 1.

Data analysis of participants demographic

In order to investigate the relationship between the
demographic characteristics of the participants with
the standalone and interaction version of the MAUQ
questionnaire, t-test and ANOVA were used. Data were
analyzed using Microsoft Excel version 2016 and SPSS
version 22.

Ethical considerations

This study was registered with 401,000,906 code in Ker-
man University of Medical Sciences and was approved by
ethical committee of this university. The Ethic approval
code is IR.KMU.REC.1401.518.

Results

Table 1 shows the face and content validity of the Persian
version of the MAUQ for standalone applications. All
items were valid because they obtained the impact score
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Fig. 1 The methodology of the study

more than 2.40 for face validity and the modified Kappa
(k*) value more than 0.66 for content validity.

Table 2 shows the face and content validity of the Per-
sian version of the MAUQ for interactive applications.
All items were valid because they obtained the impact
score more than 2.40 for face validity and the modified
Kappa (k*) value more than 0.79 for content validity.

Totally 98 nurses (48 female and 50 male) were
included in this study for factor analysis. The mean age of
the participants was 21 years. The participants had aver-
age of 1.76 years of work experience (Table 3).

The Kaiser-Meyer-Olkin (KMO) value was 0.9 and
Bartlett’s test of sphericity was <0.001 that shows the
adequacy of samples for factor analysis.

Factor analysis of Persian version of the MAUQ for
standalone applications showed two factors (Table 4).
The variance interpretation rates of the two factors for
standalone applications were 40.90%, 30.79%, respec-
tively, and the cumulative variance interpretation rate
after rotation was 71.70%.
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Factor analysis of Persian version of the MAUQ for
interactive applications showed three factors (Table 5).
The variance interpretation rates of the three factors for
interactive applications were 34.31%, 22.50%, and 14.65%,
respectively, and the cumulative variance interpretation
rate after rotation was 71.47%.

The Cronbach’s alpha of questionnaire for standalone
applications was 0.96. The Cronbach’s alpha for “Easy to
use and usefulness” and “User interface and satisfaction”
factors was 0.95, 0.93 respectively.

The Cronbach’s alpha of questionnaire for interactive
applications was 0.96. The Cronbach’s alpha for “User
interface and satisfaction’, Usefulness, and “Easy to use”
factors was 0.95, 0.93, 0.78 respectively.

The Persian version of MAUQ for standalone and inter-
active applications has been provided in Appendix A.

Moreover, the standalone version demonstrated no sig-
nificant correlation between the demographic character-
istics of the participants and factors 1 and 2, except for
gender, which displayed a significant relationship with
the scoring of both factor 1 and factor 2 (Pvalue<0.05),
as presented in Appendix B Table 1.

Furthermore, the interaction version did not show any
significant correlation between the participants’ demo-
graphic characteristics and factors 1, 2, and 3. However,
gender had an impact on the scoring of factor 1 and fac-
tor 2(Pvalue<0.05), as revealed in Appendix B Table 2.

Discussion
This study detailed the process of translating and vali-
dating the English version of mHealth App Usability
Questionnaire (MAUQ) into the Persian language. Our
research revealed that MAUQ (both standalone and
interaction for healthcare provider) had a high degree
of face and content validity. The face validity (impact
score>2.40) and the content validity (k*>0.66) was high
for all individual items. Moreover, the adequacy of sam-
pling was demonstrated by the Kaiser-Meyer-Olkin
(KMO) value of 0.9 and the Bartlett’s test of spheric-
ity result of <0.001. The Cronbach’s a coefficient for the
total domains of MAUQ stand alone and interaction
was greater than 0.90, indicating high reliability. For
standalone applications, two factors, “Easy to use and
usefulness” and “User interface and satisfaction,” were
identified, differing somewhat from the original MAUQ
due to specific usability needs of nursing professionals.
Meanwhile, interaction applications revealed three fac-
tors similar to the MAUQ: “User interface and satisfac-
tion,” “Usefulness,” and “Easy to use” Gender emerged
as the only significant demographic factor influencing
responses.

As it mentioned in this study, the factor analysis
for standalone applications revealed two factors with
acceptable Cronbach’s o coefficient and we labeled
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Table 1 The face and content validity of Persian version of the MAUQ for standalone applications
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Item

Impact score

K*

11: The app was easy to use.
12: It was easy for me to learn how to use this app
13: The navigations were consistent when moving between the app’s screens.

14: The interface of this app gave me the possibility to use all provided features (such as entering information,
response to reminders, viewing information)

15: Whenever | made a mistake in using the app, | could correct my mistake easily and quickly.

16: 1 like the interface of the app.

I7: Information in the app was well organized; therefore, | could easily find the information | needed.
18: This application has confirmed and provided enough information for me to know about the progress of my
activity.

19: | feel comfortable using this app in public.

110: The time required to use this application was suitable for me.

111: 1 will use this app again.

112: Overall, I am satisfied with this app.

113: This app will be useful for my healthcare practice.

114: This app improved my access to provide healthcare services.

115: This app helped me manage my patients'health effectively.

116: This app has all the features and functions that | expected.

117: 1 could use this app even when the internet was weak or not connected.

118: This app provides an acceptable way to receive healthcare services such as accessing educational materials,
tracking my activities, and performing self-assessments.

4.05(acceptable)
3.44(acceptable)
3.87(acceptable)
2.87(acceptable)

3.44(acceptable
3.36(acceptable
3.78(acceptable

)
)
)
3.28(acceptable)

(
(
(
(

3.36(acceptable)
3.96(acceptable)
240(acceptable)
2.80(acceptable)
2.80(acceptable)
246(acceptable)
2.87(acceptable)
2.87(acceptable)
3.44(acceptable)
2.94(acceptable)

0.89(excellent)
0.89(excellent)
0.89(excellent)
0.89(excellent)

0.89(excellent)
1(excellent)

0.79(excellent)
0.79(excellent)

1(excellent)
0.66(good)
0.89(excellent)
1(excellent)
0.79(excellent)
0.79(excellent)
0.66(good)
0.79(excellent)
0.79(excellent)
0.79(excellent)

Table 2 The face and content validity of Persian version of the MAUQ for interactive applications

Items

Impact score

K*

11: The app was easy to use.

12: It was easy for me to learn how to use this app.

13: 1 like the interface of the app.

14: Information in the app was well organized; therefore, | could easily find information | needed.
15: | feel comfortable using this app in public.

16: The time required to use this application was suitable for me.

17: 1 will use this app again.

18: Overall, I am satisfied with this app.

19: Whenever | made a mistake in using the app, | could correct my mistake easily and quickly.

110: This application provides an acceptable way to provide healthcare services.

111: This application has confirmed and provided enough information for me to know about the progress of my
activity.

112: When moving between the screens of the application, the navigation was consistent fixed.

113: The interface of this app gave me the possibility to use all provided feature (such as entering information,
response to reminders, viewing information)

114:This app has all the features and functions that | expected.

115: This app will be useful for my healthcare practice.

116: This app improved my access to provide healthcare services.

117:This app helped me manage my patients'health effectively.

118: This app made it easy for me to communicate with my patients.

119: 1 had many more opportunities to communicate with my patients using this app.

120: I was confident that any information | sent to my patients using this application would be received.
121: 1 felt comfortable communicating with my patients using this application.

4.14(acceptable)
3.60(acceptable)
2.73(acceptable)
3.52(acceptable)
2.52(acceptable)
3.44(acceptable)
4.05(acceptable)
3.96(acceptable)
3.44(acceptable)
344(acceptable)
3.60(acceptable)

3.36(acceptable)
3.52(acceptable)

2.87
3.01
4.05
3.52
2.87
240
2.80
3.96

acceptable
acceptable
acceptable
acceptable
acceptable
acceptable
acceptable
acceptable

0.89(excellent
0.89(excellent
(:

0.79(excellent,

0.89(excellent
1(excellent)
0.89(excellent)
1(excellent)
0.89(excellent)
0.79(excellent)
1(excellent)
0.79(excellent)

0.89(excellent)
0.89(excellent)

0.89(excellent

0.89(excellent,
0.79(excellent

(¢
(¢
(
0.79(excellent;
0.79(excellent
(
(¢
(

0.79(excellent
0.79(excellent,

0.79(excellent

them as “Easy to use and usefulness’, and “User inter-
face and satisfaction” The factors of our questionnaire
are similar to the original MAUQ, which had only three
factors (subscales), and we only merged them in dif-
ferent groups, namely “Easy to use and usefulness” and
“User interface and satisfaction” The variation from the

original questionnaire could be associated with the cat-
egory of users employing particular applications for
nursing services support, as they possess distinct usabil-
ity prerequisites to access the accurate information they
require [15]. On the other hand, the study participants
were specific to nursing support services, which may
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Table 3 Demographic information of the participants

Demographic information Frequency (%)
Gender Female 48 (49)
Male 50(51)
Age 19-24 years 94 (96)
25-29 years 22
30-35 years 202
Work experience 1-6 years 96 (98)
7-12 years 2(2)

have different usability requirements than the original
MAUQ’s participants. This distinction may explain the
variations in identified factors, as noted in prior research.
For instance, Saparamadu et al. [24], found that health-
care professionals have distinct usability expectations
compared to general users, often necessitating tailored
app designs to address their unique challenges. More-
over, the standalone applications evaluated in this study
may have had different features and functionalities than
those evaluated in the original MAUQ, resulting in dif-
ferent factors being identified. Therefore, the divergence
from the original MAUQ structure may also reflect the
particular functionalities and features of the standalone
applications evaluated in this study. Studies have shown
that the usability of mHealth apps is closely tied to their
design and functional offerings, which vary significantly
across applications and user groups [25]. For example,
applications tailored for nursing support may emphasize
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streamlined workflows and accurate data presentation,
differing from the needs of a broader user base.
Moreover, the study was conducted in a different cul-
tural context than the original MAUQ, which could have
resulted in different user expectations and requirements.
Cultural context is another critical factor influencing
usability perceptions. Hofstede’s cultural dimensions the-
ory has long established that cultural norms shape user
expectations and interactions with technology [26]. In
our study, the cultural and healthcare setting of Persian-
speaking users likely influenced their preferences and
usability requirements. This aligns with findings from
studies by Gonzalez et al. [27], which report that cultural
differences play a significant role in shaping health app
usability and adoption. As a result, the factors identified
in the study may not be entirely similar to the original
questionnaire. The variations observed in the standalone
application factors underscore the importance of con-
text-specific usability evaluations. mHealth app devel-
opers should consider these nuances to create more
adaptable and targeted usability tools, ensuring relevance
across diverse user groups and cultural contexts.
Moreover, the exploratory Factor Analysis for inter-
action applications in this study revealed three factors
with an acceptable Cronbach’s a coefficient, which were
labeled as “User interface and satisfaction’, “Usefulness”
and “Easy to use” These factors of our questionnaire
were similar to the original MAUQ questionnaire [1].

Table 4 Factor analysis of the Persian version of MAUQ for standalone applications

Item of the Persian version

Factor loadings
Factor 1 (Easy

Factor 2 (User

to use and interface and

usefulness) satisfaction)
11: The app was easy to use. 0.720 0442
12: It was easy for me to learn how to use this app. 0.710 0404
13: The navigations were consistent when moving between the app’s screens. 0.803 0319
14: The interface of this app gave me the possibility to use all provided features (such as entering information, 0.774 0419
response to reminders, viewing information).
112: Overall, | am satisfied with this app. 0.586 0478
113: This app will be useful for my healthcare practice. 0.699 0470
114: This app improved my access to provide healthcare services. 0.737 0444
115:This app helped me manage my patients'health effectively. 0.814 0.368
116: This app has all the features and functions that | expected. 0.743 0.368
1171 could use this app even when the internet was weak or not connected. 0.764 0.134
118: This app provides an acceptable way to receive healthcare services such as accessing educational materials, 0.693 0460
tracking my activities, and performing self-assessments.
15: Whenever | made a mistake in using the app, | could correct my mistake easily and quickly. 0461 0.683
16: | like the interface of the app. 0.560 0.662
17: Information in the app was well organized; therefore, | could easily find the information | needed. 0.520 0.647
18: This application has confirmed and provided enough information for me to know about the progress of my 0488 0.749
activity.
19: | feel comfortable using this app in public. 0.115 0.908
110: The time required to use this application was suitable for me. 0.383 0.779
111: 1 will use this app again. 0.502 0.668
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Table 5 Factor analysis of the Persian version of MAUQ for interactive applications
Item of the Persian version Factor loadings

Factor 1 (User Factor 2 Factor

interfaceand (Usefulness) 3 (Easy

satisfaction) to use)
13: 1 like the interface of the app. 0.548 0.262 0.532
16: The time required to use this application was suitable for me. 0.673 0.347 0487
17:1 will use this app again. 0.622 0.398 0.366
18: Overall, I am satisfied with this app. 0.595 0.505 0.088
19: Whenever | made a mistake in using the app, | could correct my mistake easily and quickly. 0.695 0.225 0.364
110: This application provides an acceptable way to provide healthcare services. 0.780 0.250 0.175
111: This application has confirmed and provided enough information for me to know about the prog-  0.726 0.299 0.221
ress of my activity.
112: When moving between the screens of the application, the navigation was consistent fixed. 0.728 0218 0.304
113: The interface of this app gave me the possibility to use all provided feature (such as entering infor- ~ 0.667 0.248 0.386
mation, response to reminders, viewing information)
114: This app has all the features and functions that | expected. 0.812 0328 0.114
115: This app will be useful for my healthcare practice. 0.753 0.284 0332
116: This app improved my access to provide healthcare services. 0.615 0.549 0.053
117:This app helped me manage my patients'health effectively. 0.589 0.653 -0.059
118: This app made it easy for me to communicate with my patients. 0.307 0.764 0.349
119: 1 had many more opportunities to communicate with my patients using this app. 0.288 0.825 0.228
120: I was confident that any information | sent to my patients using this application would be received.  0.197 0.880 0.256
121: 1 felt comfortable communicating with my patients using this application. 0.238 0.849 0.267
11: The app was easy to use. 0.019 0.245 0.629
12: It was easy for me to learn how to use this app. 0.511 0.211 0.672
14: Information in the app was well organized; therefore, | could easily find information | needed. 0.581 0.078 0.595
15: | feel comfortable using this app in public. 0.543 0.161 0.566

These identified factors align closely with those found
in the original MAUQ questionnaire, suggesting a con-
sistent structure across different cultural contexts and
languages. The congruence of these factors with the
original MAUQ highlights the robustness and reliability
of the questionnaire’s design, ensuring that it effectively
captures key aspects of mHealth app usability regard-
less of the user group. Anders et al. [28], reported similar
findings, indicating that the MAUQ consistently identi-
fies these three core usability factors. This consistency
underscores the universal applicability of the MAUQ
in assessing mHealth app usability, making it a valuable
tool for researchers and developers globally. Aditionally,
other similar findings have been reported in studies such
as Gagnon et al. [29], which demonstrated that usability
factors like ease of use and user satisfaction consistently
emerge across mHealth usability assessments, regard-
less of language or cultural differences. Likewise, a study
by Alsswey et al. [30], noted that these dimensions are
critical in determining the success and user acceptance of
mHealth apps in diverse healthcare settings, reinforcing
their inclusion as core factors in usability tools.

This alignment suggests that the MAUQ’ struc-
tural design effectively captures fundamental aspects of
mHealth usability that transcend cultural boundaries.
The robust and replicable nature of these factors has been

corroborated in various studies, such as those by Wang et
al. [31], which highlighted the adaptability of the MAUQ
for evaluating usability in different regions and among
varied healthcare user groups. Furthermore, Gao et al.
[32], confirmed the questionnaire’s reliability in assess-
ing usability within clinical applications, underscoring its
versatility in healthcare technology evaluation. The con-
gruence of these factors with the original MAUQ high-
lights the questionnaire’s potential as a standard measure
for cross-cultural usability assessments. As Deniz-Garcia
et al. [33], observed, standardized tools like the MAUQ
can facilitate international comparisons, enabling devel-
opers and researchers to benchmark usability features
and identify areas for improvement in mHealth technolo-
gies globally. These findings support the MAUQ’s value
as a foundational tool for usability research and its appli-
cability to diverse user populations. Therefore, by dem-
onstrating consistency in usability dimensions across
studies, our findings reaffirm the validity and reliability of
the MAUQ as a globally relevant instrument for assessing
mHealth app usability. This global applicability ensures
that the tool remains an essential resource for guiding
the development of user-friendly and effective mHealth
solutions.

Our findings indicate that, aside from gender, there was
no significant association between the provider’ other
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demographic information and the questionnaire’s factors.
This implies that a nurse’s gender may play a crucial role
in influencing their responses to the questionnaire. These
findings of the study align with prior research emphasiz-
ing the significance of gender in shaping attitudes and
experiences related to health [8]. Men and women may
have different health behaviors, beliefs, and attitudes
that could influence their responses to the question-
naire. Previous research has underscored the influence of
gender on health-related behaviors and attitudes, dem-
onstrating that men and women often approach health
technologies differently [34]. For example, women are
generally more proactive in seeking health-related infor-
mation and engaging with mobile health apps, which may
reflect greater health awareness and a more preventa-
tive approach to care [35]. This proactive behavior could
explain why female respondents in our study exhibited
distinct usability patterns.

In contrast, men are typically less likely to engage with
health applications or may use them for different pur-
poses, such as fitness tracking, rather than holistic health
management [36]. Furthermore, women may encounter
unique barriers to accessing or using health apps, such
as technological challenges or socio-cultural constraints,
which could also shape their app usage experiences [37].
Conversely, men might demonstrate differing attitudes
toward app features related to self-care, such as dietary
tracking or exercise management, potentially leading to
varied usability perceptions. These gender-based distinc-
tions highlight the necessity for health app developers to
adopt a more tailored approach, considering gender-spe-
cific needs and preferences during design and implemen-
tation. Future research with larger, more diverse samples
could further elucidate how gender influences app usabil-
ity, providing critical insights to enhance mHealth app
development and adoption strategies.

Future recommendations and practical suggestions

Future studies should use larger and more diverse sam-
ples to test the generalizability of our findings. Including
participants from various healthcare roles and demo-
graphic backgrounds will provide more comprehensive
insights. Additionally, conducting longitudinal stud-
ies to assess how gender influences the long-term use
and effectiveness of mHealth apps can provide valuable
data for developers and policymakers. Further research
should focus on context-specific factors that influence
the usability of mHealth apps in different cultural and
healthcare settings. This approach will help in develop-
ing more targeted and effective mHealth solutions. Addi-
tionally, comparative studies between different versions
of the MAUQ and other usability questionnaires can
help refine these tools and ensure their relevance across
various applications and user groups. By addressing
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these practical suggestions and future recommendations,
healthcare professionals and developers can enhance the
usability and effectiveness of mHealth apps, ensuring
they cater to the diverse needs of healthcare providers.

Moreover, healthcare organizations should integrate
gender-sensitive approaches when developing and imple-
menting mHealth apps. Understanding the different
needs and barriers faced by male and female providers
can improve app usability and adoption rates. Providing
tailored training programs for male and female nurses
on the use of mHealth apps can help bridge the usabil-
ity gap and enhance their effectiveness in clinical settings.
Additionally, developers should consider cultural differ-
ences when designing mHealth apps to ensure they meet
the specific needs and expectations of users in different
regions. Conducting regular usability testing with diverse
user groups, including both genders and various cultural
backgrounds, can help identify and address usability
issues promptly. These efforts will collectively contribute
to more inclusive and effective mHealth solutions that
better serve the healthcare community.

Limitation of the study

This study has several limitations. First, the sampling of
nurses from a single city, which makes it difficult to gen-
eralize the results to the entire Iranian population. The
recruitment of only nurses also decreased the results less
convincing. Additionally, the sample size was too small to
ensure the generalization of the findings.

Conclusion
In this study, the psychometric assessment of the pro-
vider version of the MAUQ in Persian was conducted.
The findings of this study confirm that the Persian ver-
sion of the MAUQ is a reliable and valid tool for assess-
ing mHealth app usability. The scale exhibited strong
psychometric properties, including high face and con-
tent validity, robust reliability, and the identification of
key usability dimensions, namely “Ease of Use and Use-
fulness” and “User Interface and Satisfaction,” which
align well with the needs of Persian-speaking healthcare
professionals. These findings highlight the applicabil-
ity of the MAUQ in assessing and improving mHealth
solutions for Persian-speaking healthcare professionals,
establishing a foundation for tailoring the tool to address
specific usability needs in this population. Moreover,
by addressing usability dimensions such as “Ease of Use
and Usefulness” and “User Interface and Satisfaction,’
the MAUQ provides valuable insights for improving the
design, adoption, and effectiveness of mHealth applica-
tions in healthcare environments.

For future research, extending the validation of the
MAUQ to other languages and cultural contexts would
broaden its applicability and relevance. Conducting
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criterion-related validation studies is also recom-
mended to establish the tool’s predictive power against
other usability measures or domains, which could fur-
ther enhance its robustness. Additionally, future studies
should investigate the usability of interactive and stand-
alone mHealth apps designed for patients, applying tar-
geted usability assessments to evaluate the MAUQ’s
suitability for these app types. This approach may provide
valuable insights into optimizing mHealth usability for
patient-centered care, supporting improved adoption and
outcomes across diverse patient populations.
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