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Abstract

The user Version Mobile apps rating scale was established to evaluate the
mobile apps. However, to date, there is no uMARS in the Malay version.
This study aims to develop a Malay language alternative to the existing
version of the Mobile Apps Rating Scale. The initial version of uMARS had
previously underwent cross-cultural adaptation, and forward-backward
translation with synthesis discussion through a development phase. The
upgraded Malay version has been screened and rated by 10 respondents
for face validation and a total of 36 respondents contributed to the
internal reliability assessment by answering the pilot study question. All
items and constructs in the uMARS version were fully adapted. All items
and constructs from the prior version of uMARS were fully incorporated
into the recent version. The Malay language version of uMARS was
subsequently assessed for validity as well as reliability after undergoing
forward backward translation. Scale level face validity index based on
average method (S-FVI/Ave): 0.99, and S-FVI based on universal
agreement method (S-FVI/UA): 0.89 showed that uMARS Malay Version
has achieved a satisfactory level of response process validity. Whereas all
items and construct presented with excellent internal reliability,
Cronbach alpha (a) = 0.918, 0.857, 0.984 for objective quality, subjective
quality and perceived impact. The Malay language of uMARS represents
the outcome produced through proper development and validation of
questionnaires; all of which favourably resulted in an updated version of
uMARS that has been deemed competent to be utilized for qualitative
measurement of mobile health apps in the Malay language.
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. al, 2021). The trend of using mobile
Introduction o :

applications is expected to have an

inevitable omnipresence due to the

Aside from being able to readily provide
health care and information to patients, the
technology also plays a monumental role in
bridging the supply-demand gap between
patients and healthcare providers whilst
simultaneously enhancing the learning
process (Barbosa & Marin, 2009; Sharma et
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undeniably large fraction of the human
population being smartphone owners who
are also increasingly mindful about utilizing
health-oriented applications (Subramani
Parasuraman et al,, 2017). The use of these
mobile apps has benefited both parties in
improving communication and service
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delivery (Park et al, 2016; Zhang et al,
2018).

Their triple threat of being popular, mobile
and technologically capable propagates the
further development of mobile health apps
to aid healthcare service providers in
solidifying the continuity of care. Mobile
technologies are advancing at a rapid rate,
suitable for delivering health interventions
at the individual level (Perez-Jover et al,
2019; Pretlow et al, 2015). Several
researchers have collectively concluded
technology to be a viable aid for health
providers in the task of delivering health
related information to patients (Heifetz &
Lunsky, 2018; Perez-Jover et al., 2019; Shao
etal.,, 2014; Soler et al., 2009; Underwood et
al, 2015). However, digital product
development is faced with two possibilities,
success or failure (DeLone & McLean, 1992).
Therefore, evaluating such information
systems is very important (Delone &
McLean, 2003; Mang et al., 2022).

Due to the lack of assessment of mobile
health apps, it is unknown if the ever-
increasing research in health includes the
content necessary for health generally or
specifically. Therefore, the need for
evaluation has become a significant
challenge. One way of measuring them is
through a valid and reliable questionnaire
(Price et al, 2015). uMARS is a tool to
provide evaluation and measurement scales
related to user feedback in evaluating
application development from heuristic
aspects, user experience and usability to
eHealth and mHealth interventions
(Stoyanov et al., 2016). Numerous scholars
have utilized uMARS to evaluate various
mobile applications, including contact
tracing apps centered on smoking cessation
as well as oncological applications (Bendotti
et al., 2022; Berhanuddin et al., 2017; Lu et
al., 2021; Sereda et al, 2019; Sharpe &
Kamara, 2018; Strodl et al, 2020). The
uMARS scale has demonstrated its user-
friendliness and may be used as a legitimate
and reliable indicator of the app quality. A
key challenge in adapting the uMARS to
Malay is ensuring that the translated items
retain their original meanings. Words,
phrases, and health terms often carry
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different meanings across languages, which
could affect how users understand them.
Health-related terms, in particular, need
careful selection to capture the right nuances
and avoid confusion that can result from
direct translation (Beaton et al, 2000).
Cultural context also shapes adaptation;
Malay-speaking users may have unique
expectations due to their cultural beliefs and
habits around health management and
information-seeking. Including culturally
relevant details in the Malay uMARS can help
it better reflect these preferences, leading to
more accurate assessments (Sousa &
Rojjanasrirat, 2011). Additionally, varied
literacy levels in Malay-speaking
populations can impact accessibility, so
simplifying complex terms or adding
clarifications helps ensure that the tool
works for all education levels (Cha et al.,
2007). Adapting the uMARS isn’t just about
translation, it requires testing to confirm the
tool’'s accuracy and consistency while
translating in other language such Malay
(Hernandez et al., 2020). By meeting local
standards, the Malay uMARS can help build
user trust and remain relevant to Malay-
speaking populations (Bardus et al., 2020).
This version is thus expected to improve
health app evaluations, ensuring they meet
the cultural, ethical, and usability needs of
local users and ultimately support better
healthcare through high-quality mobile
health solutions (Stoyanov et al., 2016).

[tis significant to note that the questionnaire
showed satisfactory reliability and validity
and was brief and easy to use. It’s vital to
acknowledge the questionnaire’s
satisfactory level of reliability and validity;
both of which further strengthen its existing
traits of being user-friendly. uMARS has a
good intraclass correlation coefficient (0.66
- 0.70) over a one- to two-month period and
great internal consistency = 0.90. Taking into
account the risks associated with app
inaccuracies as well as the potential
exploitation of user data as a result of data
breaches. With these factors in mind, it is
believed that mobile apps for local use
should be appraised using a suitable and
understandable tool to gauge the accurate
data for app advancement. In addition, the
terminology barrier may make it challenging



[IUM Journal of Orofacial and Health Sciences (2025) 6(1): 15-25

to effectively capture the local target
population's thoughts, feelings, perceptions,
behaviours, and attitudes. Studies on the
quality of the apps using validated uMARS
have been published in a number of
languages, including Japanese, Spanish,
[talian, and Arabic (Bardus et al, 2020;
Martin-Payo et al, 2021; Morselli et al,
2021; Shinoharaetal., 2022). However, none
of these have been developed or adapted and
validated to specifically measure the quality
of mobile apps in the Malay language.
Therefore, this study aims to 1) develop a
Malay version of the user version of the
Mobile Apps Rating Scale. 2) assess the
uMARS Malay version‘s reliability and
validity in evaluating mobile apps. The valid
and accurate Malay version of the uMARS
questionnaire will be helpful in gauging the
calibre of mobile apps among the Malay-
speaking populace, particularly in nations
like Malaysia, Indonesia, Brunei, and
Singapore.

Materials and Methods

Study design

The adaptation and validation of the uMARS
Malay Version were conducted using the
approach  described by (Sousa &
Rojjanasrirat, 2011). The approach can be
divided into 1) cross-cultural adaptation and

translation process, 2) Assessment of
Reliability and validity. uMARS is a
measurement scale related to user feedback
in evaluating application development from
heuristic aspects, user experience and
usability to eHealth and mHealth
interventions (Stoyanov et al., 2016). There
are 26 items used to evaluate the objective
quality, subjective quality and perceived
impact. Each uMARS item uses a 5-likert
scale (1-Inadequate, 2-Poor, 3-Accepted, 4-
Good, 5-Excellent) except item number 13-
16, there is a "not applicable” option. Overall,
the objective quality of uMARS covers four
different structures namely: engagement
(items 1-5), functionality (items 6-9),
aesthetics (items 10-12), and information
(items 13-16). Scores are derived
respectively from each item to obtain the
average score of each structure (dimension).
The total MARS score is also calculated as the
mean score for the first four dimensions. The
subjective quality score was obtained as the
mean score for items 17-22, and perceived
impact has six questions in item F and
focuses on health impact.

Cross-cultural adaptation and translation
process

It was decided that all 26 items and 6
constructs were adapted and maintained for
translation. The uMARS structure is
illustrated in Figure 1.

(A) (B)

Engagement ‘ | Functionality

Overall mean for (A) to (D)

Information

Subjective Perceived
Quality Impact

(D) Item (F)

Figure 1. Items in Mobile Apps Rating Scale (MARS).
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The translation process for the uMARS The adapted uMARS was translate from
involved selected bilingual experts and English to the Malay language by three
cognitive interview participants to ensure independent translators, of which one of
accuracy and cultural relevance. Bilingual them is a linguistic expert. All translations
experts included a linguistic specialist and were merged into a single version by the
healthcare professionals familiar with committee. The single Malay version was
mobile health terminology, chosen for their distributed to three independent translators
proficiency in both English and Malay, along for a back translation process (into English).
with experience in translation or cross- Comparison between English backward
cultural  adaptation.  For  cognitive translation and original uMARS was done by
interviews, participants were selected from the team members and the first Malay
a broad range of potential users, including Language version of uMARS was produced.
healthcare providers, patients, students, and The first version was then used for
lecturers, to reflect the diversity of the consequent validation. The process of
Malay-speaking audience. This approach forward-backward translation is
ensured that the adapted uMARS would be demonstrated in Figure 2.

understandable, relevant, and applicable
across different user groups.

Forward translation
Translator A Translator B Translator C

Single Malay version

Discus and merge the translation script

A 4

Translator 1 Translator 2 Translator 3

uMARS Malay language (draft)

English Comparison

4

Test proportion clarity and comprehension

Figure 2. Process forward backward translation.

Assessment of reliability and validity 2019). uMARS Malay version was
distributed to ten respondents among the
public, patients, students and lecturers. Data
management and data analysis were
conducted using Microsoft Excel 2016. The
face validity assessment was done using the
Face Validity Index (FVI) to measure the
degree of clarity and comprehension. FVlis a
validity method which is widely used by

The face validation process involved ten
respondents. Each respondent would
remain anonymous to one another during
the face validation review procedure, which
was carried out independently. The face
validation process was conducted to test
proportion clarity and comprehension using
the Face Validation Index (FVI)(Yusoff,
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researchers because its calculation is
straightforward, easily understood and
informative (Chin et al., 2018). Respondents
who might be potential users were asked to
rate each item on a scale of 1 to 4 based on
the degree of clarity and comprehension of
the item being assessed (1 = not clear and 4
= very clear). Scores 3 and 4 were re-
categorized into 1 (clear and
understandable) and others into 0 (not clear
and understandable). FVI was calculated
based on two components which were Item-
FVI (I-FVI) and Scale S-FVI (S-FVI). Since this
study used ten respondents as raters, the
acceptable cut-off score of FVI is atleast 0.83
as mentioned by (Marzuki et al., 2018).

Correspondingly, S-FVI is derived from the
cumulative scores of items rated as relevant
in the tool. The S-FVI can be calculated based
on the Universal Agreement (UA) among
raters (S-FVI/UA) or based on the average
FVI (S-FVI/Ave), with the former being the
more conservative method. Calculating the
S-FVI/UA is done by adding all items with I-
FVI equal to one and dividing it by the total
number of items, while S-FVI/Ave can be
calculated based on item (I-FVI) and based
on proportion clarity and comprehension
score across the raters. S-FVI/UA and S-
FVI/Ave > 0.8 are considered to represent a
satisfactory level of response process
validity.

In the validation study for the uMARS Malay
version, the sample size was selected to meet
statistical power requirements and ensure
reliable results. A sample of 36 participants
was chosen based on recommendations for
achieving adequate internal consistency and
validity in cross-cultural adaptation studies.
This number aligns with guidelines
suggesting a minimum of 30 participants for
pilot testing reliability using measures like
Cronbach's alpha, which ensures that the
tool can be evaluated for consistency across
responses (Bujang et al., 2018). Additionally,
this sample size provides sufficient power to
detect any major issues with item clarity,
usability, and overall tool functionality,
making it a practical choice for a preliminary
validation phase.

19

The reliability of a questionnaire refers to
the degree of consistency achieved while
producing the result. The reliability of the
questionnaire in terms of its internal
consistency = was  determined  using
Cronbach's alpha. Cronbach's alpha is an
essential statistical tool in research because
it ensures that the items in a test or survey
are consistently measuring the intended
construct, contributing to the overall
reliability and validity of the study’s findings.
The uMARS Malay Version (draft) was
piloted with 36 respondents using a mobile
health app developed for a community
health promotion program (Bujang et al,
2018). The respondents were selected
randomly among undergraduate and
postgraduate students at the university and
individuals who came to the dental clinic
either as patients or accompanying others.
An information sheet containing pertinent
information about the study was given to
eligible participants, and informed consent

was obtained. The questionnaire also
included a section on participant
demographic information. Data

management and analyses were conducted
using SPSS version 26 (IBM). Analysis was
done to assess the reliability of items and
construct. The summary of Cronbach's alpha
score and the internal consistency is
illustrated in Table 1.

Result

Demographics

Out of 36 respondents, 8 (22.2%) were
males and 28 (77.8%) were females, and
they are in the range of 19 years old - 51
years old. 100% are Malay respondents.
Regarding the type of users, 11 (30.6%)
were healthcare providers, 24 were derived
from a pool of patients (66.7%), and 1 was a
(2.8%) student. They were asked about their
self-rated level of computer skills. The result
showed that 20(55.6%) proclaimed to
possess a moderate level of computer skills.
The majority of the respondents 25 (69.4%),
were android users.
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Cross cultural adaptation and translation
process

No significant discrepancies were derived
when comparing the initial version of
uMARS to its successor. Minor changes
were carried out to adhere to comments
imposed by lay experts; all of which centred
on grammar, punctuation, terminology as
well as sentence structure. A total of 26 items
with five constructs were collectively
included to be processed for validation and
reliability testing.

Reliability and validity of uMARS Malay
Version.

A summary of the entire adaptation and face
validation process and findings is illustrated
in Table 2.

Validation of Malay Version of uMARS

A summary of the internal reliability findings
is illustrated in Table 3.

Cronbach alpha for all constructs is in the
range of 0.857 - 0.984 as the result for
objective quality domain is 0.918. This result
indicated that uMARS Malay version has
excellent internal reliability. Eliminating any
item would not increase the Cronbach alpha.
High corrected item-total correlations
indicated significant homogeneity and
ranged from 0.65 - 0.98.

Table 1. Cronbach Alpha and internal consistency in dental research proposed by (Jain & Angural,

2017).

Cronbach's alpha Internal consistency
az=0.9 Excellent
09>a020.8 Good
0.8>a20.7 Acceptable
0.7>a20.6 Questionable
0.6>a=20.5 Poor
0.5>a Unacceptable

Table 2. The FVI indices.

FVI Indices Formula Result
S-FVI/Ave (Sum of I-FVI) 0.99
(Based on I-FVI) Number of items
SN . . (Sum of Proportion clarity &comprehension)

(Based on proportion clarity g 0.99
. Number of items
and comprehension)
(Sum of UA Scores) 0.88

S-FVI/UA

Number of items

20
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Table 3. Internal reliability for Objective Quality uMARS Malay version.

Questions Mean * SD ITC Cronbach’s alpha
A: Engagement

Al: Entertainment 3.61+1.08 0.83 0.914
A2: Interest 3.78+1.10 0.83

A3: Customisation 3.33+£1.39 0.67

A4: Interactivity 3.47 £1.08 0.86

A5: Target Group 3.64 £1.05 0.77

B: Functionality

B6: Performance 3.56+1.10 0.91 0.957
B7: Ease of use 3.71£1.06 0.91

B8: Navigation 3.78 £ 0.99 0.92

B9: Gestural Design 3.83+0.97 0.86

C: Aesthetics

C10: Layout 3.67 £0.93 0.90 0.958
C11: Graphics 3.61+0.93 0.91

C12: Visual Appeal 3.69 £ 0.95 0.92

D: Information

D13: Quality of Information 3.73£0.72 0.72 0.909
D14: Quantity of Information 4.00 £ 0.71 0.81

D15: Visual Information 4.00 £ 0.71 0.84

D16: Credibility of source 4.24 +0.71 0.81

Total for Objective Quality 0.918
E: App subjective quality

E17: Recommendation 3.67 +1.01 0.67

E18: Usage 3.03+1.13 0.80

E19: Interest to pay 2.58+1.16 0.65

E20: Star rating 3.64 + 0.93 0.71

Total for Objective Quality 0.857
F: Perceive Impact

F1: Awareness 3.47 +1.34 0.97

F2: Knowledge 3.47 £1.27 0.97

F3: Attitudes 3.39+1.32 0.98

F4: Intention to change 344 +£1.32 0.98

F5: Help seeking 3.53+£1.32 0.96

F6: Behaviour Change 3.56+1.21 0.83

Total for Perceive Impact 0.984

Discussion

The Malay language version of uMARS has
thus far proven to be both accurate as well as
reliable, the questionnaires of which were
further translated into Malay via a standard
procedure for cross-cultural adaption to
preserve its quality and maintain
synchronicity to its predecessor. (Beaton et
al., 2000). Adapting a questionnaire to meet
the requirements of the local context and to
fit the local needs are vital steps in ensuring
the validity and reliability of the data
collected (Sousa et al, 2017). Researchers
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will be able to carry out future studies and
assess the quality of mobile health
application development by using uMars
Malay Versions that are adapted to the local
context. It will specifically serve as a guide
for developers to strengthen the process of
developing apps for planning, managing, and
improving the apps and ensuring that the
built-in applications can be utilised
continually by users to improve their health
results. The outcomes showed that the
uMARS Malay Version, which was culturally
adjusted, is acceptable. Employing rigorous
and context-specific translation methods,
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along with a combined translation approach,
is essential for achieving accurate and
culturally relevant adaptations of research
tools. This approach helps retain the original
meaning while making the tool suitable for
the target audience’s culture and language,
supporting the tool's reliability and validity
(Sousa & Rojjanasrirat, 2011). The uMARS
Malay version shows a Cronbach’s alpha of
0.918 for objective quality and 0.857 for
subjective quality, indicating that these
scores align well with those found in Arabic
language versions that reported internal
consistency around 0.88 (Bardus et al,
2020), Cronbach's alpha of 0.75-0.85 for
Japannese version ( Shinohara et al., 2022),
whereas Cronbach’s alpha for original
version = 0.90 (Stoyanov et al, 2016),
showing uMARS Malay Version are
comparable reliability across cultural
adaptations

This study also presents the results of
adaptation, face validation, and internal
reliability of the uMARS Malay version.
Validity index (FVI) -calculations were
produced for 26 items, which are five in
section A (engagement), four in section B
(functionality), three in section C
(aesthetics), four in section D (information),
four in section E (subjective quality), and 6
in Section F (Perceived impact). The S-
FVI/Ave for uMARs Malay version is 0.99,
and S-FVI/UA is 0.88, which shows that the
uMARS Malay version achieved a
satisfactory level (Yusoff, 2019). The Malay
uMARS face validity index (S-FVI/Ave) was
0.99, note that it is consistent with scores in
Spanish and Japanese versions, which also
reported high validity. This consistency
shows the thoroughness of the uMARS
adaptation (Martin-Payo et al, 2021). It
demonstrates that the Malay uMARS meets
international standards, supporting its
reliability and validity for Malay-speaking
users.

The newly produced Malay language version
of the application was screened by ten lay
experts derived from the public population,
from groups of students as well as lecturers
that had no prior participation in any study
phases. It served as a means of establishing
the app’s clarity and understandability. The
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expert can ensure that the community for
which the questionnaire is being designed is
accurately represented by employing
possible members of the target group as the
subject (Zamanzadeh et al., 2015).

Internal consistency was chosen to evaluate
the questionnaire based on its widespread
use (Bolarinwa, 2015; Taber, 2018) and
feasibility. Cronbach’s alpha was used to
show that the different questions in the
questionnaire reliably measured the app
quality subscale in the target user. Having
the 0.857 - 0.984 for the construct and
objective quality domain carried 0.918 as a
Cronbach alpha presented with excellent
internal reliability for the full scale and good
level for the subscale (Jain & Angural, 2017).
The Cronbach alpha in this study would
definitively meet the criteria if it exceeded
0.7 (Yusoff et al., 2021). All items in the
uMARS Malay version in the reliability test
executed in the range of 0.65 to 0.98 item-
total correlation (ITC), which indicates that
all items are highly discriminating. The link
between an item and the overall score on the
other items is defined by the corrected item-
total correlation (Zijlmans et al., 2019). The
scale range of uMARS Malay version is proof
of the application’s accessibility, validity as
well as reliability as a means of defining the
quality of mobile apps and the perceived
impact imposed on mobile apps though
some mobile applications were developed
using scientific research, it's still critical to
evaluate their contributions to health
education (Karlsen et al., 2022). It is crucial
to bear in mind that user adherence is also
influenced by the quality of mobile
applications while using them to improve
population healthcare.

This study produced a validated
questionnaire for the assessment of quality
mobile apps by adapting a validated version
of uMARS. The development of the uMARS
Malay Version has gone through a rigorous
translation and validation process involving
panels from a wide range of discipline and
potential users to help bridge the cultural
gap between differing languages. However,
this study has some limitations. Firstly,
Malay uMARS was developed for mHealth in
a specific group which is primary care dental
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set-up. Therefore, some testing on a variety
of mobile health systems is required. This
study only focuses on face validity index.
This is because it is regarded as a component
of content validity, as face validity is
frequently not recognized as a separate
validation method. If a questionnaire was
administered on its own, the lack of accuracy
is necessary to demonstrate its validity.
However, combining face validity with other
validation tests can be useful (Polit & Beck,
2006). Furthermore, certain nuances may
affect the generalizability of findings beyond
culturally similar groups in Malaysia, Brunei,
Singapore, and parts of Indonesia. The
adapted uMARS may be less applicable to
Malay speakers in other settings or to other
cultural groups, as interpretations of terms
or health app usage could vary. To enhance
generalizability, future studies could include
testing with a more diverse range of Malay-
speaking populations or implement
additional cultural adaptations.

Conclusion

Employment of this mobile application is
sufficient in fortifying the quality of
communication in terms of service delivery
whilst also ensuring the availability of
continuous care. Information material must
contain scientifically reliable information
and be provided in a form that is acceptable
and useful to the patient. It is necessary to
educate patients on how to gain quality
mobile health apps to adhere users for
sustained use and, reach appropriate
agreements and adapt to patient health
information. Therefore, uMARS Malay
version is a valid and reliable tool to help
them to measure the quality of the apps.

Future research should expand validation
efforts for the Malay uMARS to include a
broader demographic, incorporating users
from various regions and with different
levels of digital literacy. Further studies
might also explore the tool's adaptability
across other Malay-speaking communities to
strengthen its generalizability and address
any remaining cultural nuances.
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