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Abstract

Background: Anincreasing number of health care professionalsare using mobile apps. The mHealth App Usability Questionnaire
(MAUQ) was designed to evaluate the usability of mobile health apps by patients and providers. However, this questionnaire is
not available in French.

Objective: This study aimsto translate (from English to Canadian French), cross-culturally adapt, and initiate the validation of
the original version of MAUQ for stand-al one mobile health apps used by French-speaking health care providers.

Methods: A cross-cultural research study using a well-established method was conducted to translate MAUQ to Canadian
French by certified trandlators and subsequently review it with a trandlation committee. It was then back translated to English.
The back trand ationswere compared with the original by the members of the committee to reach consensusregarding the prefinal
version. A pilot test of the prefinal version was conducted with asample of 49 potential usersand 10 expertsfor content validation.

Results: The statements are considered clear, with interrater agreement of 99.14% among potential users and 90% among
experts. Of 21 statements, 5 (24%) did not exceed the 80% interrater agreement of the experts regarding clarity. Following the
revisions, interrater agreement exceeded 80%. The content validity index of the items varied from 0.90 to 1, and the overall
content validity index was 0.981. Individual Fleiss multirater k of each item was between 0.89 and 1, showing excellent agreement
and increasing confidence in the questionnaire’s content validity.

Conclusions: This process of translation and cultural adaptation produced a new version of MAUQ that was validated for later
use among the Canadian French—speaking population. An upcoming separate study will investigate the psychometric properties
of the adapted questionnaire.

(IMIR Form Res 2024;8:€50839) doi: 10.2196/50839
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Introduction

Background

Mobile health (mHealth) is increasingly used in health care
systems, and this fast-growing technology has immeasurable
potential to improve the quality and accessibility of health care
worldwide [1]. There is no exact figure for the number of
mHealth apps available worl dwide, asthis number is constantly
changing owing to the launch of new apps and the removal of
existing ones. Globally, the number of mHealth appsfor patients
and health care providers exceeded 350,000 in 2021 [2]. For
care providers, mHealth apps are a fast and effective way to
improve communication between patientsand interdisciplinary
teams. They also enable more accurate data collection at
patients bedside, facilitate documentation, and increase the
availability of care for people living in rural or remote areas
[1]. The effectiveness and efficacy of mHealth apps must be
guaranteed to optimize the use of thislimitlessresource, improve
user experience, and benefit from the subsequent reduction in
health care system costs [3].

Ensuring the usability of mHealth appsis an important step in
their development and eval uation. However, literature indicates
alack of evidence regarding the quality of mHealth apps and
no legal framework at the national policy level [4,5]. In mHealth,
usability refersto the ease and efficiency with which userswill
use atool to satisfactorily accomplish a specific task [6]. This
includes aspects such as ease of use, operability, clarity of
instructions, risk of errors and possibility of correcting them,
and user-friendliness of the interface[7].

Currently, several questionnaires are available for evaluating
mobile apps. The Mobile Application Rating Scale (MARS)
and the user version of MARS for evaluating the quality of
mHealth appsin the broadest sense are among the most widely
used measures[8,9]. A systematic review, including 87 studies
published between 2000 and 2018 [10], highlighted that the
usability scales used to evaluate mHealth appswereall initially
created to obtain the perspective of developers and researchers.
Questionnaires for assessing the usability of mHealth apps by
different users have since been created but not yet validated.
One of these questionnairesisthe multidimensional App Quality
Assessment Tool for Health-Related Apps that can be used by
experts and users to quickly determine the quality of
health-related and mental health—related apps[11]. ThemHealth
App Usahility Questionnaire (MAUQ) isthe only questionnaire
specifically validated for stand-alone mHealth apps used by
health care providers [12]. It is originally available in English,
and MAUQ for stand-alone mHealth apps for patients was
translated to Malay and validated by aMalaysian research team
[13].

The Need for a Canadian French Questionnaire

It is well known that cultural differences can influence how
participants respond to questions associated to the measurement
tools owing to dissimilarities in language and social and
professional norms[14]. Therefore, cultural bias can creepinto
study results and influence their interpretation [15]. Ensuring
the trandlation, cross-cultural adaptation, and validation of
measurement tools beforehand is a recognized process for
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minimizing this bias and ensuring the validity of study results
[16,17].

With 321 million speakers, French is the fifth most spoken
languagein theworld [18]. Asamember state of Francophonie,
Canada has a vast territory that is rich in linguistic diversity.
Spanning 5514 km between the Pacific and Atlantic oceans,
Canada has 2 official languages. English and French. The
proportion of Canadians with French as their mother tongueis
20.9% [19], and the number of French-speaking researchersis
63,455 [20]. Although both languages are spoken across the
country, French remains asthe mgjority languagein the province
of Quebec, which accountsfor 85.5% of Canadianswith French
astheir mother tongue[19]. Francophone Canadian researchers
are aso interested in the contribution of mobile technologies
to health but have access to very few reliable and valid
instruments in French. Clearly, the lack of valid measurement
toolsin French affects the ability to study this population [20].
This puts francophone health care providers at a disadvantage,
as they are often left out of studies available exclusively to
anglophone participants. Thus, their experiences are less
represented in literature [21].

Currently, there are only few measurement tools available in
French such as MARS [22] or Unified Theory of Acceptance
and Use of Technology 2 [23,24]. So far, there is no French
version of MAUQ. Consequently, there is a necessity for a
measurement tool that is trandated, cross-culturally adapted,
and validated for use with Canadian French health care
providers.

This study was the first of 2 phases of a methodological study.
Theaimsof thefirst phase were the Canadian French trandlation
and cross-cultural adaptation of MAUQ and the initiation of its
validation to allow Canadian French hedlth care providers to
eventually evaluate the usability of mHealth apps.

Methods

This paper has described the Canadian French trandlation,
cross-cultural adaptation, and validation of the original version
of MAUQ. The second step in the assessment of the
psychometric properties of the translated version will be
described in alater publication.

Instrument

Theoriginal version of MAUQ was devel oped to quantitatively
measure the usability of mHealth apps by patients and health
care providers regarding ease of use, interface design, user
satisfaction, and usefulness, before their launch to the general
public [12]. Originaly in English, MAUQ was created and
validated by health informatics professor Leming Zhou and his
colleagues at the University of Pittsburgh [12]. The authors
point out that there are no licensing fees for using the
questionnaire, and it is not necessary to request permission
before using it. The questionnaire is freely accessible on the
website [25] and is available in 4 versions, according to app
type (interactive or stand-alone) and target population (patients
or health care providers). This study was conducted using
MAUQ for stand-alone mHealth apps used by hedth care
providers.
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MAUQ for stand-alone mHealth apps used by heath care
providers consists of a short guideline for completing the
guestionnaire, followed by 18 statements and an open question
for comments. The statements address 3 domains: ease of use
(questions 1-5), interface and satisfaction (questions 6-12), and
usefulness of the mobile app (questions 13-18). The statements
were developed based on a systematic literature review of 312
unique questionnaire statements from 38 questionnaires. People
completing MAUQ are asked to rate their level of agreement
on a Likert scale ranging from 1 (disagree) to 7 (agree). App
usability is determined by the total average of all scored items
for each participant: the higher the average, the better the app’s
usability. It is aso possible to evaluate the responses to each
item to assess a specific component of usability and compare
the averages.

The validity study conducted by MAUQ authors used only the
2 patient versions [12]. The authors report that the differences
between the patient and heath care provider versions are
negligible. Initially conducted with 128 participants from the
University of Pittsburgh’s academic community, the validity
study of MAUQ designed for stand-alone mHealth apps
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demonstrated strong internal reliability, with an overall
Cronbach a value of .914 for the entire questionnaire and .847,
.908, and .717 for ease of use, interface and satisfaction, and
usefulness, respectively [12].

Tranglation, Adaptation, and Validation Processes

The accepted method of instrument translation and cultural
adaptation suggested by Sousa and Rojjanasrirat [17] was
retained for this study (Table 1). This 7-step sequential method
incorporates the recommendations of the most established
methodological approaches in a clear and detailed guideline.
Moreover, it aims to provide a symmetrical trandation, which
isthe most recommended becauseit remainstrueto theintended
meaning and linguistic expression in equal measure between
the 2 languages (that of the source instrument and the target
instrument) [17,26,27]. Ultimately, the objective of thismethod
was to achieve equival ence between the origina and trandated
versions of the questionnaire. The cross-cultural equivalenceis
broken down by Flaherty et a [28] into 5 mutually exclusive
equivalences of semantic, technical, conceptual, content, and
criterion origin (defined in Textbox 1).

Table 1. The 7-step guideline for trandation, cross-cultural adaptation, and validation according to Sousa and Rojjanasrirat [17] and the respective

equivalences achieved.

Steps Equivalences
Content Semantic  Technical Criterion  Conceptual

Completed in full in this study

Obtaining authorization to translate the tool; independent, double O

translation from English to French

Comparison of the 2 translated versions, discussion, and consensus re- O

garding a preliminary French version

Independent double back translation from French to English O

Comparison of the 2 back-translated versionswith the original; discus- [0 ad g

sion and consensus regarding the prefinal French version

Pilot study to test the prefinal French version ad ad g g
Separ ate studies (upcoming)

Preliminary psychometric test with abilingual sample (French-English) O

Complete psychometric test O O O
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Textbox 1. Definitions of the equivalences to be achieved in the cross-cultural validation process according to Flaherty et al [28].

Content

«  Thecontent of each questionnaire statement is relevant to each culture.

Semantic

«  Themeaning of each statement isthe same in each culture after translation.

Technical

«  Thedatacollection method (in this case, a questionnaire) is comparable in each culture in terms of the data it reports.

Criterion

« Theinterpretation of the measurement of each variable and of the results is the same when compared between the 2 cultures.

Conceptual

«  Thetheoretical constructs evaluated and the concepts used are the same in both cultures.

Step 1

Step 1 consisted of the independent and anonymous forward
tranglation of the original MAUQ from English to French by 2
professional trandators with French as their mother tongue.
One of the 2 trandators was familiar with digita health
terminology, and the other was familiar with the cultural and
linguistic nuances of French.

Step 2

In step 2, a comparison of the 2 translated versions with the
original was performed by ateam comprising the 2 trand ators,
a nurse (JG; member of the research team), and a third-party
tranglator to assess the degree of equivalence of the trandlation.
Ambiguities and differences between words, phrases, grammar,
and meanings were discussed in a virtual meeting to reach
consensus regarding the first version of the translated MAUQ.

Step 3

Step 3 involved the independent and anonymous back trand ation
of the trandated version to English by 2 other certified
translators with English astheir mother tongue and no previous
knowledge about the original MAUQ. They had to consider the
French version as the original.

Step 4

In step 4, acommittee (n=6) compared these 2 back-trand ated
versions with the original MAUQ version to assess the degree
of equivalence of the back trangdlations. This committee, which
included al 4 bilingual and bicultural translators who worked
in steps 1 and 3, a nurse (JG; member of the research team),
and a health care provider (an experienced acute care nurse),
was formed to discuss ambiguities and differences between
words, phrases, grammar, and meanings. Consensus for each
of the statements was established during a virtual meeting,
ensuring consistency and clarity of formulation according to
the Canadian French language and culture. The prefinal version
of the trandlated and adapted questionnaire was consolidated
and named MAUQ en frangais (MAUQ-FR).

At each of thesefirst 4 steps, 1 of the 2 certified translators was
familiar with digital health terminology, ensuring that the
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constructs of the tool were understood. All the involved
individuals were bilingual experts.

Step 5

Step 5 consisted of pilot-testing MAUQ-FR with target users
and a panel of unilingual experts. For the target population,
Sousaand Rojjanasrirat [ 17] define participants as people whose
languageisthetarget language of theinstrument and who should
be recruited from the target population in which the instrument
will be used. A group of 49 registered nurses with French as
their mother tongue completed a 5-minute SurveyMonkey
(Symphony Technology Group) questionnaire asking them to
rate the clarity of the instructions and each translated MAUQ
statement dichotomously (clear or unclear) [17,29]. If they
selected unclear, atextbox appeared, so that they could indicate
how to rewrite the statement to make it clear. Recruitment with
voluntary sampling was conducted among graduate nursesfrom
a Quebec university.

The same approach was used with an expert panel, in addition
to rating the relevance of each statement regarding their
experience with Canadian health care. To achievethis, aLikert
scaleranging from 1 (not relevant) to 4 (very relevant) was used
toavoid aneutral position[30,31]. Sousaand Rojjanasrirat [17]
indicate that the panel should consist of experts “who are
knowledgeable about the content areas of the construct of the
instrument and the target population in which the instrument
will be used and whose mother language is the target language
of the instrument.” A search was conducted across Canada to
find expertswho are using mobile technology at work and with
French as their mother tongue. Following the target number of
6 to 10 experts [30,32], the 10 people who assessed content
validity were 2 (20%) professorsin nursing, 1 (10%) personin
public health who works on the evaluation of information and
communication technologies and its specific terminology, 3
(30%) doctoral candidates and professors in nursing, 1 (10%)
physician and clinical professor in medicine, 1 (10%) mobile
app developer, and 2 (20%) health-related practitioners who
use mHealth (1 nurse manager and 1 medical specialist). Experts
were recruited from the Canadian provinces of Manitoba,
Ontario, Quebec, and New Brunswick through networking

JMIR Form Res 2024 | vol. 8| €50839 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

(colleagues and contacts). Participation in this study was entirely
voluntary.

As recommended by Sousa and Rojjanasrirat [17], this first
study only covered steps 1 to 5. Steps 6 and 7 involving the
evaluation of the psychometric properties (Cronbach a) and the
measurement of the internal consistency reliability (Lin
concordance correlation coefficient) of MAUQ-FR with a
bilingual, French-English sample (target n=90) and the target
population (target n=180) will be conducted in 2 subsegquent
studies.

Analysesfor the Validation of the I nstrument

The quantitative data obtained during the pilot test were
extracted directly from the SurveyMonkey website and analyzed
using descriptive statistics presented as frequencies and
percentages, including interrater agreement. The minimum
interrater agreement was set at 80% [17]. The research team
revised and reevaluated the statements rated as unclear by at
least 20% (2/10) of the sample, in addition to considering all
feedback obtained from unclear responses to improve
MAUQ-FR.

Data collected from the expert panel made it possible to assess
content validity with the content validity index (CV1): CVI at
item level (I-CV1) and CVI at scale level (S-CV1). Relevance
scores were previously dichotomized: scores of 1 and 2 were
coded as 0 (not relevant) and scores of 3 and 4 were coded as
1 (relevant) [30]. With 10 experts, the minimum thresholds to
reach were at least 0.79 for I-CV1 [30] and at least 0.80 for the
averaging calculation at S-CVI [32,33]. Considered as the
average of the proportion of items deemed relevant across the
various judges, S-CVI was calculated by adding I-CVIs and
dividing by the number of items[33].

Members of the research team considered and discussed the
statementswith arelevance score of 1 (not relevant) or 2 (unable
to assess relevance). Items that failed to meet the previously
indicated I-CV1 thresholds were revised and reeval uated by the
expert panel. New validity indices were then calculated until
acceptable |-CVIswere reached. The modified k coefficient of
agreement (Fleissmultirater k) was al so cal culated to determine
interrater agreement among experts [34,35]. A k of 0.60 is
considered as the minimum acceptabl e coefficient to determine
good agreement, whereas a value =0.75 is considered as
excellent [34,36]. All statistical analyseswere performed using
Microsoft Excel.

Gagnon et d

Ethical Consider ations

After submission to the research ethics board at University of
Ottawa, an approva from the research ethics board will be
required only for subsequent stages (psychometric testing),
sincethis study isregarded asaquality improvement study. All
participants received the information about the objectives of
the study, procedures involved, and confidentiality of the data.
Informed consent was obtained from al participants. In
accordance with the chosen methodology, the completed
guestionnaires were entirely anonymous and did not collect
sociodemographic data. Authorization to trandate MAUQ was
obtained in advance from the authors.

Results

Steps 1to 4: Trangdation

Steps 1 to 4 hel ped to achieve conceptual, semantic, and content
equivalence. The tranglated version includes the 3 domains of
the original version of MAUQ, which have been similarly
broken down into 18 statements. In more detail, the step-2
consensus phase made it possible to work on semantic
equivalence, ensuring that there was no change in the meaning
of thewords used in the original questionnaire. The committee
met virtually for 1 hour. As there was hesitation in choosing
the right terms, the transl ators were encouraged to indicate all
possible options for certain wordsto clarify their connotations
and jointly make the best decision (eg, user-friendliness vs use
vs usability).

The step-3, independent, double back translation clarified the
words and sentences used in the trandation to determine the
accuracy of the trandation by identifying the differences
between the 2 English versions (semantic equivalence). In a
2-hour virtual meeting, the step-4 committee discussion
validated each statement and established conceptual, semantic,
and content equivalences. Professor Zhou, author of the original
guestionnaire [12], was contacted to clarify the intended
meaning of the term “social settings’ in the ninth statement.
Then, 4 statements were modified between the step-2 and step-4
consensuses (Table 2). Following these modifications, the
committee unanimously reached consensus that the words and
concepts used complied with the language and each cultural
perspective.

Table 2. Grammatical changes between the step-2 and step-4 consensuses of the translation and cross-cultural adaptation process.

Item number Step-2 statement Step-4 statement

9 “Jesuisal’aised utiliser I’ application dans un contexte de soinscom- “Jesuisa l’aise d' utiliser I’ application dans un endroit
munautaires’ (I am comfortable using the application in acommunity public” (I am comfortable using the application inapublic
care setting) place)

10 “temps nécessaire” (time needed) “temps requis’ (time required)

Items14 and 18 “services de soins de santé” (health-care services) “services de soins’ (care services)

Step 5: Pilot Test (Target Population)

For face validation, the French-speaking registered nurses
(n=49) considered the statements to be clear, with interrater

https://formative.jmir.org/2024/1/e50839

agreement of 99.14% (Table 3). In total, 5 comments were
collected and considered to improve the questionnaire. This
pilot test provided additional support for conceptual equivalence
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(clarity) and content equivalence (relevance) in the Canadian
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French cultural context.

Table 3. Interrater agreement on statement clarity among the target population and the expert panel during the pilot test.

Statement Target population (n=49), n (%)% Round-1 experts (n=10), n (%)° Round-2 experts (n=9), n (%)°
Title 45 (92) 9(%0) N/A
Directives 49 (100) 10 (100) N/A
Item 1 48 (98) 10 (100) N/A
Item 2 49 (100) 10 (100) N/A
Item 3 46 (94) 8(80) 9(100)
ltem 4 49 (100) 9(90) N/A
ltem 5 49 (100) 10 (100) N/A
ltem 6 49 (100) 9(90) N/A
Iltem 7 49 (100) 9(90) N/A
ltem 8 49 (100) 8 (80) 9(100)
Item 9 49 (100) 9(90) N/A
Item 10 49 (100) 10 (100) N/A
Item 11 49 (100) 9(90) N/A
Item 12 49 (100) 9(90) N/A
Item 13 49 (100) 10 (100) N/A
ltem 14 49 (100) 8 (80) 9(100)
Item 15 49 (100) 9(90) N/A
Item 16 48 (98) 9(90) N/A
Item 17 49 (100) 10 (100) N/A
ltem 18 49 (100) 8 (80) 8(89)
Conclusion 49 (100) 6 (60) 9 (100)

3 nterrater agreement within the target popul ation=99.14.
Binterrater agreement among round-1 experts=90.
CInterrater agreement among round-2 experts=93.

dN/A: not applicable.

Step 5: Expert Panel

The experts (n=10) considered the statements to be clear, with
interrater agreement of 90% (Table 3). The 5 statements that
did not exceed 80% interrater agreement were revised by the
research team and reevaluated by the expert panel (9/10, 90%)
to achieve content-related validity. Interrater agreement for the
modified statements was 93%.

[-CVI for each statement ranged from 0.90to 1, and S-CVI was
0.981 (Table 4). Individual Fleiss multirater k for each item

https://formative.jmir.org/2024/1/e50839

ranged from 0.89 to 1, increasing confidence in the
guestionnaire’s content validity [35]. There were 32 comments,
which improved the accuracy of the statements.

Step 5 hel ped to reinforce the conceptual, semantic, and content
equivalence and prepare a translated and adapted version. The
sample sizesrequired were achieved and even exceeded for the
pilot test with the target population.

In short, al theitems and thetitle, instructions, and conclusion
met the thresholds for psychometric testing. The example in
Table 5 illustrates the entire process of steps 1 to 5.
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Table 4. Content validity index (CV1) of item relevancy and Fleiss k agreement by the expert panel during the pilot test.

Statement Rating of 1 or 2 (n=10), n (%) Rating of 3 or 4 (n=10), N (%) |tem-level CVv|® Fleissk  Interpretation
Title 0(0) 10 (100) 1.00 1.00 Excellent
Directives 0(0) 10 (100) 1.00 1.00 Excellent
Item 1 0(0) 10 (100) 1.00 1.00 Excellent
Item 2 0(0) 10 (100) 1.00 1.00 Excellent
Item 3 1(10) 9(90) 0.90 0.89 Excellent
Item 4 0(0) 10 (100) 1.00 1.00 Excellent
Item 5 0(0) 10 (100) 1.00 1.00 Excellent
Item 6 0(0) 10 (100) 1.00 1.00 Excellent
Item 7 0(0) 10 (100) 1.00 1.00 Excellent
Item 8 1(10) 9(90) 0.90 0.89 Excellent
Item 9 1(10) 9(90) 0.90 0.89 Excellent
Item 10 0(0) 10 (100) 1.00 1.00 Excellent
Item 11 0(0) 10 (100) 1.00 1.00 Excellent
Item 12 0(0) 10 (100) 1.00 1.00 Excellent
Item 13 0(0) 10 (100) 1.00 1.00 Excellent
Item 14 0(0) 10 (100) 1.00 1.00 Excellent
Item 15 0(0) 10 (100) 1.00 1.00 Excellent
Item 16 0(0) 10 (100) 1.00 1.00 Excellent
Item 17 0(0) 10 (100) 1.00 1.00 Excellent
Item 18 0(0) 10 (100) 1.00 1.00 Excellent
Conclusion 1(10) 9(90) 0.90 0.89 Excellent
#0verall scale CVI1=0.981.
Table5. Trandation process. example (item 16).
Original English  Forward trandlation (Englishto  Consensus Back trandation (French  Consensus Pilot test

version French)

to English)

Thisapp hasal -«
the functions and

Trandator 1: L' application
possede toutes les fonc-

L’ application compor-
tait toutes les fonc-

o  Trandator 3: Theapp
had all the features

L’ application compor-
tait toutes les fonc-

L’ application com-
portait toutes les

capabilities| ex- tions et capacités tions et capacités and functions| was  tions et capacités fonctionnalités
pected it to have. auxquellesjem’ attendais.  auxquellesje m’at- expecting. auxquellesjem’at- auxquellesjem’ at-
o  Trandator 2: Cetteapplica- tendais. o Trandator 4: Theapp tendais. tendais.
tion comporte toutes les had all of the features
fonctions et capacités and capabilities| was
auxquellesjem’ attendais. expecting.
Discussion and scale-level (S-CVI) content validity as it helps to identify

Principal Findings

This study made it possible to translate, cross-culturally adapt,
and initiate the validation of the original, English MAUQ in
Canadian French. Study results indicate that MAUQ-FR has
high content validity. CVI ishighfor all individual items (>0.90)
and for the overall scale (0.981), exceeding the minimum
thresholds of 0.79 and 0.80, respectively [30,32]. These results
are comparable with I-CV1s of the version translated to Malay,
which varied between 0.9 and 1, and theoverall S-CV | of 0.983
[13]. It isimportant to distinguish between item-level (1-CVI)

https://formative.jmir.org/2024/1/e50839
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specific elements of the scale that do not effectively measure
the desired construct. The kK statistic showed excellent
interexpert agreement. These results suggest that MAUQ-FR
has been accurately trandated and adapted for future
francophone usersin Canada.

A renowned, systematic method was used to ensure linguistic
and cultural equivalence [28,29,37]. The guideline by Sousa
and Rojjanasrirat [17] for achieving the objectives provided a
clear and precise approach. Translation and cross-cultural
adaptation studies must follow arigorous process, asinstruments
simply translated from one language to another may lose their
validity and no longer measure what they intended to measure,
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in addition to jeopardizing safety and research ethics [38]. As
Sperber [39] points out in his methodological paper, the
tranglation, cross-cultural adaptation, and validation processes
are often treated as afterthoughtsin research protocols. Forward
tranglation by uncertified trandators is also a commonly used
methodological approach [17]. Nevertheless, it is not only
essential to trandate words in the literary sense but they must,
most importantly, also be closely related to the context [40].
This premise is especialy critical here, considering that
idiomatic expressions vary in each French-speaking region of
the vast Canadian territory. Being aware of possible variations
involving colloquialisms and jargon, the certified trandators,
consensus committee members, and experts involved in this
study sought to use the most common and neutral vocabulary
possible, while paying close attention to cultural nuances (hence
the importance of involving translators who come from both
cultures or who are bicultural). Beck et a [41] used the same
qualitative approach for their cross-cultural study, in which the
authors highlighted the need to go beyond the search for
equivalence in the denotative meaning of words. Rather, there
is agreat need to grasp their meaning and connotation within
the cultural context they are used. All things considered, the
approach was a success, and the results were validated by the
group of experts from different French-speaking regions of
Canada.

Despite the methodol ogical process, the adaptation of measuring
instruments between 2 cultures rarely results in perfect
transposition [28]. Some equivalences are more strongly
achieved than others. In this study, combining the expertise of
trandators, researchers, I T speciaists, and health care providers
favorably contributed to the thorough evaluation of semantic
and conceptua equivalences [42]. Choosing qualified and
certified translators and having a second independent team for
back trandlation enabled the development of a high-quality
instrument by minimizing idiosyncratic bias. Moreover, back
tranglation has long been recognized as a key method for
achieving semantic equivalence by ensuring that the trandation
matches the characteristics of the original instrument [26]. It
also allowed the research team to verify the quality of the
translation by comparing the 2 English versions of MAUQ (the
original and retrandlated versions). Few errors were found,
attesting to the quality of the previously completed trandation
and consensus work.

The sequential form of the study allowed for the progressive
improvement of MAUQ-FR by identifying ambiguities or
terminological imprecision that had not been raised by the
translation team. For example, the tranglation of theitem, “The
navigation was consistent when moving between screens,” did
not exceed the 80% threshold of agreement between the experts,
highlighting a lack of clarity in the trandated version.
Correctionswere made by the research team based, among other
things, on the feedback received. I-CV1 of the revised version
of this item finaly reached 100%, ensuring conceptual
equivalence. An essential element in the process was the
outstanding collaboration with the principal author of the
original questionnaire, which enabled fluid communication and
clarification of the original meaning of certain items. Finally,
the equivalences were deemed to have been satisfactorily
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achieved, making it possible to proceed to the evaluation of the
psychometric properties of MAUQ-FR.

Once the cross-cultural validation processis completed, it will
be possible to use MAUQ-FR in acomparable way in different
cultures while ensuring data comparability. Thiswill ultimately
make it possible to distinguish significant differences between
cultures. MAUQ-FR will enable even unilingual anglophone
researchers to collect data from francophone Canadians, a
population that is currently understudied [20]. Given that French
istheworld’sfifth most spoken language[18], MAUQ’s French
translation can help to create opportunities for other cultural
adaptations.

Limitations

This study hasitslimitations. First, the sociodemographic data
of the participants were not collected, as they are not required
by the chosen method [17]. However, this prevents certain
factors from being considered during the validation process,
such as professional experience, age, sex, and gender.

Another limitation is that the pilot test in the target population
was conducted exclusively by nurses, whereasthe questionnaire
could be used by other health care providers. This excluded
other potentia participants, such as physicians, physiotherapists,
respiratory therapists, and other health care providers. In
addition, the target population sample was drawn from a
university in Quebec (Canada), the province with the largest
number of French speakers in the country [19]. These 2
constraints make it impossible to generalize the results to all
French-Canadian health care providers. The same appliestothe
experts surveyed. Although they come from different Canadian
provinces, it would be essential to eventually include participants
from other French-speaking minority regions such asthe Yukon
Territory and British Columbia[19]. In addition, the recruitment
of experts through networking may have induced a selection
biaswithin the pandl. The partici pants sel ected were nonetheless
representative of the majority of mHealth app usersand ableto
provide areliable evaluation of the questionnaire.

Although the pil ot test allowed for the assessment of conceptual
equivalence, question comprehension, and content validity, it
does not guarantee construct validity, internal consistency
reliability, or fidelity [17,29]. Additional studies must be
conducted with full psychometric testing of a large sample of
health care providers to establish Cronbach a, internal
consistency reliability (Lin concordance correlation coefficient),
stability reliability (test-retest), homogeneity, construct-related
validity with scale and item analysis, Pearson correlations, and
exploratory and confirmatory factor analysis.

Conclusions

In summary, this study is based on the domains of equivalence
by Flaherty et al [28] and was conducted in accordance with
the methodology by Sousaand Rojjanasrirat [17] to achievethe
tranglation from English to Canadian French, cross-cultural
adaptation, and initiation of the validation of MAUQ. Initial
tests performed with MAUQ-FR show excellent validity. As
part of adoctoral research project, this adaptation was necessary
to meet the specific circumstances of the population to be
studied, and to ensure the methodol ogical rigor of future studies.
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Finally, this study wasthefirst phase of amethodological study  with the authors of the original MAUQ to undertake further
and will enable the continuation of work with the psychometric  analyses and improve the use of the questionnaire.
evaluation of MAUQ-FR. The data collected will be shared

Acknowledgments

Theauthorswould liketo thank Dr Leming Zhou for granting the permission to trandl ate the mHealth App Usability Questionnaire
from English to French. The authors would also like to thank all the participants and experts involved in this study. Finaly, the
authors would like to thank Lucie Charbonneau, research officer at Université du Québec, for her feedback following the expert
panel’s modifications. Thisstudy isapart of a PhD project funded by the Canadian Institutes of Health Research Doctoral Research
Award (202111FBD-476880-67262), Fonds de recherche du Québec Santé (2022-2023-BF2-319284), and University of Ottawa.

Data Availability
The data sets generated and analyzed during this study are available from the corresponding author upon reasonabl e request.

Conflictsof Interest
None declared.

References

1.  Recommendationson digital interventionsfor health system strengthening. World Health Organization. 2019. URL : https:/
/www.who.int/publications/i/item/9789241550505 [accessed 2023-06-05]

2. Aitken M, Nass D. Digital health trends 2021: innovation, evidence, regulation, and adoption. IQVIA Institute for Human
Data Science. 2021. URL: https.//www.igvia.com/insights/the-iqviarinstitute/reports/digital -heal th-trends-2021 [accessed
2022-10-18]

3. Grundy Q. A review of the quality and impact of mobile health apps. Annu Rev Public Health. Apr 05, 2022;43:117-134.
[FREE Full text] [doi: 10.1146/annurev-publhealth-052020-103738] [Medline; 34910582]

4. EssnA, Stern AD, Haase CB, Car J, Greaves F, Paparova D, et al. Health app policy: international comparison of nine
countries approaches. NPJDigit Med. Mar 18, 2022;5(1):31. [FREE Full text] [doi: 10.1038/s41746-022-00573-1] [Medline:
35304561]

5. Singh K, Drouin K, Newmark LP, Lee J, Faxvaag A, Rozenblum R, et a. Many mobile health apps target high-need,
high-cost populations, but gaps remain. Health Aff (Millwood). Dec 01, 2016;35(12):2310-2318. [doi:
10.1377/hithaff.2016.0578] [Medline: 27920321]

6. Zhoul, Bao J, Parmanto B. Systematic review protocol to assess the effectiveness of usability questionnairesin mHealth
app studies. IMIR Res Protoc. Aug 01, 2017;6(8):e151. [FREE Full text] [doi: 10.2196/resprot.7826] [Medline: 28765101]

7.  Nouri R, R Niakan Kalhori S, Ghazisaeedi M, Marchand G, Yasini M. Criteriafor assessing the quality of mHealth apps:
asystematic review. JAm Med Inform Assoc. Aug 01, 2018;25(8):1089-1098. [FREE Full text] [doi: 10.1093/jamia/ocy050]
[Medline: 29788283]

8.  Stoyanov SR, Hides L, Kavanagh DJ, Wilson H. Development and validation of the user version of the maobile application
rating scale (UMARS). IMIR Mhealth Uhealth. Jun 10, 2016;4(2):e72. [FREE Full text] [doi: 10.2196/mhealth.5849)]
[Medline: 27287964]

9.  Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mobile app rating scale: a new tool for
assessing the quality of health mobile apps. IMIR Mhealth Uhealth. Mar 11, 2015;3(1):€27. [FREE Full text] [doi:
10.2196/mhealth.3422] [Medline: 25760773]

10. Azad-Khaneghah P, Neubauer N, Miguel Cruz A, Liu L. Mobile health app usability and quality rating scales: asystematic
review. Disabil Rehabil Assist Technol. Oct 2021;16(7):712-721. [doi: 10.1080/17483107.2019.1701103] [Medline:
31910687]

11. O'RourkeT, PryssR, Schlee W, Probst T. Development of amultidimensional app-quality assessment tool for health-related
apps (AQUA). Digit Psych. Oct 27, 2020;1(2):13-23. [doi: 10.24989/dp.v1i2.1816]

12. Zhou L, Bao J, Setiawan IM, Saptono A, Parmanto B. The mHealth app usability questionnaire (MAUQ): development
and validation study. IMIR Mhealth Uhealth. Apr 11, 2019;7(4):€11500. [ FREE Full text] [doi: 10.2196/11500] [Medline:
30973342]

13. MustafaN, Safii NS, Jaffar A, Sani NS, Mohamad M1, Abd Rahman AH, et al. Malay version of the mHealth app usability
guestionnaire (M-MAUQ): trandl ation, adaptation, and validation study. IMIR Mhealth Uhealth. Feb 04, 2021;9(2):e24457.
[FREE Full text] [doi: 10.2196/24457] [Medline: 33538704]

14. Dunckley M, Hughes R, Addington-Hall JM, Higginson IJ. Translating clinical toolsin nursing practice. JAdv Nurs. Nov
2003;44(4):420-426. [doi: 10.1046/].0309-2402.2003.02821.x] [Medline: 14651714]

15. Levesgue RJ. Cultural biasesin research. In: Levesgue RJ, editor. Encyclopedia of Adolescence. New York, NY. Springer;
2011;583-584.

https:/formative.jmir.org/2024/1/€50839 JMIR Form Res 2024 | vol. 8| €50839 | p. 9
(page number not for citation purposes)


https://www.who.int/publications/i/item/9789241550505
https://www.who.int/publications/i/item/9789241550505
https://www.iqvia.com/insights/the-iqvia-institute/reports/digital-health-trends-2021
https://www.annualreviews.org/doi/abs/10.1146/annurev-publhealth-052020-103738?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1146/annurev-publhealth-052020-103738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34910582&dopt=Abstract
https://doi.org/10.1038/s41746-022-00573-1
http://dx.doi.org/10.1038/s41746-022-00573-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35304561&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2016.0578
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27920321&dopt=Abstract
https://www.researchprotocols.org/2017/8/e151/
http://dx.doi.org/10.2196/resprot.7826
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28765101&dopt=Abstract
https://europepmc.org/abstract/MED/29788283
http://dx.doi.org/10.1093/jamia/ocy050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29788283&dopt=Abstract
https://mhealth.jmir.org/2016/2/e72/
http://dx.doi.org/10.2196/mhealth.5849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27287964&dopt=Abstract
https://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
http://dx.doi.org/10.1080/17483107.2019.1701103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31910687&dopt=Abstract
http://dx.doi.org/10.24989/dp.v1i2.1816
https://mhealth.jmir.org/2019/4/e11500/
http://dx.doi.org/10.2196/11500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30973342&dopt=Abstract
https://mhealth.jmir.org/2021/2/e24457/
http://dx.doi.org/10.2196/24457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33538704&dopt=Abstract
http://dx.doi.org/10.1046/j.0309-2402.2003.02821.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14651714&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Gagnon et &

16. Bracken BA, Barona A. State of the art procedures for translating, validating and using psychoeducational testsin
cross-cultural assessment. Sch Psychol Int. Apr 1991;12(1-2):119-132. [doi: 10.1177/0143034391121010]

17. SousaVD, Rojjanasrirat W. Trand ation, adaptation and validation of instruments or scales for use in cross-cultural health
care research: aclear and user-friendly guideline. JEval Clin Pract. Apr 2011;17(2):268-274. [doi:
10.1111/j.1365-2753.2010.01434.x] [Medline: 20874835]

18. Combien de francophones dans e monde? Organisation internationale de la franocophonie. URL: https://observatoire.
francophonie.org/qui-parle-francais-dans-le-monde/ [accessed 2023-06-05]

19. Mother tongue by geography, 2021 census. Statistics Canada. URL: https://www12.statcan.gc.cal/census-recensement/2021/
dp-pd/dv-vd/language-langue/index-en.html [accessed 2023-06-05]

20. St-OngeS, ForguesE, Lariviére V, Riddles A, Volkanova V. Portrait et défis de la recherche en frangais en contexte
minoritaire au Canada. Acfas. 2021. URL: https.//www.acfas.ca/sites/defaul t/files’”documents_utiles/
rapport_francophonie final_0.pdf [accessed 2023-06-05]

21. Sauvageau MM. Larecherche en santé et en services sociaux auprés des populations francophones en situation minoritaire
au Canada : revue de littérature et analyse des thémes de recherche (2014-2016). Consortium National de Formation en
Santé. URL : https://acufc.calwp-content/upl 0ads/2018/12/Revue-L itterature-Recherche-en-sante-v2018-12-05.pdf [accessed
2023-06-05]

22. Sdlias |, Martinon P, Darlington E, Smentek C, Tardivo D, Bourgeois D, et al. Promoting health via mHealth applications
using a French version of the mobile app rating scale: adaptation and validation study. IMIR Mhealth Uhealth. Aug 31,
2021;9(8):€30480. [FREE Full text] [doi: 10.2196/30480] [Medline: 34463623]

23.  Venkatesh V, Thong JY, Xu X. Consumer acceptance and use of information technology: extending the unified theory of
acceptance and use of technology. MIS Q. 2012;36(1):157-178. [FREE Full text] [doi: 10.2307/41410412]

24. Hayotte M, Thérouanne P, Gray L, Corrion K, d'Arripe-Longueville F. The French eHealth acceptability scale using the
unified theory of acceptance and use of technology 2 model: instrument validation study. J Med Internet Res. Apr 15,
2020;22(4):e16520. [FREE Full text] [doi: 10.2196/16520] [Medline: 32293569]

25. PITT usability questionnaire. Health and Rehabilitation Informatics Lab. URL : https://ux.hari.pitt.edu/v2/portal /#/ [accessed
2022-10-18]

26. Brislin RW. Back-tranglation for cross-cultural research. J Cross Cult Psychol. Sep 1970;1(3):185-216. [doi:
10.1177/135910457000100301]

27. JonesEG, Kay M. Instrumentation in cross-cultural research. Nurs Res. 1992;41(3):186-188. [Medline: 1584664]

28. Flaherty JA, Gaviria FM, Pathak D, Mitchell T, Wintrob R, Richman JA, et a. Developing instruments for cross-cultural
psychiatric research. JNerv Ment Dis. May 1988;176(5):257-263. [Medline: 3367140]

29. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process of cross-cultural adaptation of self-report
measures. Spine (PhilaPa 1976). Dec 15, 2000;25(24):3186-3191. [doi: 10.1097/00007632-200012150-00014] [Medline:
11124735]

30. Lynn MR. Determination and quantification of content validity. Nurs Res. 1986;35(6):382-385. [Medline: 3640358]

31. Waltz CF, Bausell RB. Nursing Research: Design, Statistics and Computer Analysis. Philadelphia, PA. F. A. Davis; 1981.

32. Waltz CF, Strickland OL, Lenz ER. Measurement in Nursing and Health Research. 4th edition. New York, NY. Springer;
2010.

33. Poalit DF, Beck CT. The content validity index: are you sure you know what's being reported? Critique and recommendations.
Res Nurs Health. Oct 2006;29(5):489-497. [doi: 10.1002/nur.20147] [Medline: 16977646]

34. FleissJL. Measuring nominal scale agreement among many raters. Psychol Bull. Nov 1971;76(5):378-382. [doi:
10.1037/h0031619]

35. Wynd CA, Schmidt B, Schaefer MA. Two quantitative approaches for estimating content validity. West J Nurs Res. Aug
01, 2003;25(5):508-518. [doi: 10.1177/0193945903252998] [Medline: 12955968]

36. Polit DF, Beck CT. Nursing Research: Generating and Assessing Evidencefor Nursing Practice. 11th edition. Philadelphia,
PA. Wolters Kluwer; 2021.

37. Varricchio CG. Measurement issues concerning linguistic trandations. In: Frank-Stromborg M, Olsen SJ, editors. Instruments
for Clinical Health-Care Research. 3rd edition. Boston, MA. Jones and Barlett; 2004;56-64.

38. Baker TB, Gustafson DH, Shah D. How can research keep up with eHealth? Ten strategies for increasing the timeliness
and usefulness of eHealth research. JMed Internet Res. Feb 19, 2014;16(2):€36. [FREE Full text] [doi: 10.2196/jmir.2925]
[Medline: 24554442]

39. Sperber AD. Tranglation and validation of study instrumentsfor cross-cultural research. Gastroenterology. Jan 2004;126(1
Suppl 1):5124-S128. [doi: 10.1053/j.gastro.2003.10.016] [Medline: 14978648]

40. Esposito N. From meaning to meaning: the influence of translation techniques on non-English focus group research. Qual
Health Res. Jul 2001;11(4):568-579. [doi: 10.1177/104973201129119217] [Medline: 11521612]

41. Beck CT, Bernal H, Froman RD. Methods to document semantic equivalence of atrandated scale. Res Nurs Health. Feb
2003;26(1):64-73. [doi: 10.1002/nur.10066] [Medline: 12532368]

https:/formative.jmir.org/2024/1/€50839 JMIR Form Res 2024 | vol. 8 | €50839 | p. 10

(page number not for citation purposes)


http://dx.doi.org/10.1177/0143034391121010
http://dx.doi.org/10.1111/j.1365-2753.2010.01434.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20874835&dopt=Abstract
https://observatoire.francophonie.org/qui-parle-francais-dans-le-monde/
https://observatoire.francophonie.org/qui-parle-francais-dans-le-monde/
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/dv-vd/language-langue/index-en.html
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/dv-vd/language-langue/index-en.html
https://www.acfas.ca/sites/default/files/documents_utiles/rapport_francophonie_final_0.pdf
https://www.acfas.ca/sites/default/files/documents_utiles/rapport_francophonie_final_0.pdf
https://acufc.ca/wp-content/uploads/2018/12/Revue-Litterature-Recherche-en-sante-v2018-12-05.pdf
https://mhealth.jmir.org/2021/8/e30480/
http://dx.doi.org/10.2196/30480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34463623&dopt=Abstract
https://www.jstor.org/stable/41410412
http://dx.doi.org/10.2307/41410412
https://www.jmir.org/2020/4/e16520/
http://dx.doi.org/10.2196/16520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32293569&dopt=Abstract
https://ux.hari.pitt.edu/v2/portal/#/
http://dx.doi.org/10.1177/135910457000100301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1584664&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3367140&dopt=Abstract
http://dx.doi.org/10.1097/00007632-200012150-00014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11124735&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3640358&dopt=Abstract
http://dx.doi.org/10.1002/nur.20147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16977646&dopt=Abstract
http://dx.doi.org/10.1037/h0031619
http://dx.doi.org/10.1177/0193945903252998
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12955968&dopt=Abstract
https://www.jmir.org/2014/2/e36/
http://dx.doi.org/10.2196/jmir.2925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24554442&dopt=Abstract
http://dx.doi.org/10.1053/j.gastro.2003.10.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14978648&dopt=Abstract
http://dx.doi.org/10.1177/104973201129119217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11521612&dopt=Abstract
http://dx.doi.org/10.1002/nur.10066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12532368&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Gagnon et &

42. Epstein J, Osborne RH, Elsworth GR, Beaton DE, Guillemin F. Cross-cultural adaptation of the health education impact
guestionnaire: experimental study showed expert committee, not back-trandation, added value. J Clin Epidemiol. Apr
2015;68(4):360-369. [doi: 10.1016/j.jclinepi.2013.07.013] [Medline: 24084448]

Abbreviations

CVI: content validity index

[-CVI: content validity index at item level

MARS: Mobile Application Rating Scale

MAUQ: mHealth App Usability Questionnaire

MAUQ-FR: mHealth App Usability Questionnaire en francais
mHealth: mobile health

S-CVI: content validity index at scale level

Edited by A Mavragani; submitted 14.07.23; peer-reviewed by P Nohl-Deryk, N Musrafa; comments to author 11.01.24; revised
version received 17.01.24; accepted 19.01.24; published 13.02.24

Please cite as:

Gagnon J, Probst S Chartrand J, Lalonde M

mHealth App Usability Questionnaire for Sand-Alone mHealth Apps Used by Health Care Providers: Canadian French Translation,
Cross-Cultural Adaptation, and Validation (Part 1)

JMIR Form Res 2024;8:€50839

URL: https://formative.jmir.org/2024/1/€50839

doi: 10.2196/50839

PMID: 38349710

©Jdulie Gagnon, Sebastian Probst, Julie Chartrand, Michelle Lalonde. Originally published in IMIR Formative Research
(https://formativejmir.org), 13.02.2024. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in IMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

https:/formative.jmir.org/2024/1/€50839 JMIR Form Res 2024 | vol. 8 50839 | p. 11
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1016/j.jclinepi.2013.07.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24084448&dopt=Abstract
https://formative.jmir.org/2024/1/e50839
http://dx.doi.org/10.2196/50839
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38349710&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

