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Abstract 

Background Mobile health apps (mHealth apps) play important roles in various aspects of disease manage-
ment, health monitoring, behavioural change, education, and medication adherence. The usability and satisfaction 
of the app indicate whether the app is favoured and used for its optimal potential. Surveys are among the most 
commonly used methods and are simple to conduct, and data analysis is easily quantifiable. We aimed to synthesize 
the evidence from questionnaires available to assess the usability and satisfaction of mHealth apps, both standalone 
and interactive apps, and to evaluate the validation status of the questionnaire.

Methods An extensive search of the literature published from 2000 to June 2023 was conducted via PubMed, 
Scopus and Google Scholar. The keywords, MeSH terms, truncation and text words used for the search included 
“mobile health” or “health” or “mobile app*” or “mhealth” and “patient satisfaction” or “user” or “usability” or “feasibility” 
and “survey” or “questionnaire”. Eligibility was independently assessed by two investigators on the basis of the inclu-
sion and exclusion criteria. Human studies published in English that reported the usability and/or satisfaction 
of patients or users with mHealth apps with published questionnaires were included. Studies that did not include 
questions or assessed the usability and/or satisfaction of healthcare providers or experts were excluded. Studies such 
as questionnaire development and validation, translation studies, qualitative studies, reviews, editorials, brief reports, 
comments, conference proceedings, letters and wrong outcomes were excluded. The first author, year and country 
of publication; sample size; demographics of the study population; name and type of mobile health application; 
assessment tool; validation status; and number of questions, domains and scores were collected from each study. 
The quality assessment was independently performed by two reviewers via the Joanna Briggs Institute (JBI) critical 
appraisal checklist for cross-sectional studies.

Results Electronic database searches identified 5703 potentially relevant studies, and 40 studies with a total of 1552 
respondents were included. The majority of the studies assessed the usability of standalone apps (62.5%). Half 
of the studies (50.0%) utilized researcher-developed questionnaires, whereas only 25% of the researcher-developed 
questionnaires were validated. Nine studies used the System Usability Survey (SUS). The majority of the studies 
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(70.0%) used questionnaires that were not validated. When the JBI critical appraisal checklist was used to assess qual-
ity, 14 (35.0%) studies were assessed to be poor quality.

Conclusion Researchers have developed questionnaires, and the SUS is the most commonly used method to assess 
the usability and satisfaction of mobile health applications. Although most questionnaires have not been validated, 
ensuring the optimal use of mHealth apps via adapted and customized questionnaires is crucial.

Keywords mHealth, Mobile health application, Usability, Satisfaction, Questionnaire

Background
In today’s digital era, the use of mobile phones has 
evolved quickly from being a gadget for communica-
tion to being a significant part of daily activities, offer-
ing a wide range of accessibilities, especially through the 
use of mobile applications. Among its various defini-
tions, mobile health (mHealth) can be used to describe 
the integration of mobile device applications and next-
generation technologies in the healthcare sector [1]. 
MHealth apps have been shown to play important roles 
in various aspects of disease management, health moni-
toring, behavioural change, education, and medication 
adherence [2]. While its uses can range from basic mobile 
device functions such as voice calls and short message 
services, it is also capable of more complex functions 
designed for medical, physical health, and public health 
purposes [2].

MHealth apps are often designed on the basis of two 
classifications: type of users and type of mobile apps [3]. 
The type of user for the app is divided into patients and 
healthcare providers, and it is determined by their pur-
pose for using the app. When users are patients, they 
may use the app to maintain, improve, or manage their 
health, whereas when users are healthcare providers, 
they may be delivering healthcare services through the 
app [3]. The next domain, which is the type of mobile 
app, refers to the nature of the app, whether it is interac-
tive or standalone. Interactive mHealth apps have func-
tions for users to send and receive information from their 
healthcare providers or communicate with other people, 
whereas standalone mHealth apps only store, collect and 
save health information entered by users and do not send 
data to healthcare providers [3].

Although mHealth apps have many benefits, accept-
ance among users is still related to ease of use, per-
ceived usefulness, accuracy and quality of content, and 
consumer attitudes [2]. Studies have shown that well-
designed mHealth apps have the ability to empower 
patients, improve medication adherence, and decrease 
healthcare costs [4–6]. However, a previous study 
revealed a decrease in usage among mHealth users for 
several reasons, such as unseen costs, tedious data entry 
loads and disinterest [7]. An apparent factor to ques-
tion when such issues surface would be the usability and 

satisfaction of the app design, as this indicates whether 
the app is favoured and used to its optimal potential. 
Therefore, in efforts to enhance mHealth services, there 
is an increasing demand for research to assess the usabil-
ity and satisfaction of mHealth apps. This further leads 
to the need to systematically review the methods used to 
evaluate these factors.

Surveys are among the methods most commonly used 
to evaluate usability, as they are simple to conduct and 
data analysis is easily quantifiable [3]. Validated usabil-
ity surveys that are readily available and widely used are 
fundamentally designed for computerized systems and 
may not cover aspects that are exclusive to mobile apps 
[3]. On the other hand, while investigator-derived sur-
veys can be tailored specifically for mobile apps, they 
are often not validated or have insufficient data for reli-
able psychometric analysis. For example, a review on the 
usability of a disease-specific management app revealed 
that the available apps were incomprehensible and unable 
to cater to specific target populations [8]. The ideal step 
forward in ensuring optimal use of the app would be a 
validated usability and satisfaction questionnaire that is 
designed specifically for mHealth apps and considers the 
four aspects of its design. This study aimed to synthesize 
the current evidence on the types of usability and satis-
faction questionnaires available, their use for standalone 
and interactive mHealth apps, and the validation of the 
questionnaire.

Methods
This systematic review was conducted in accordance with 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines [9] and was 
registered with the National Medical Research Register 
of Malaysia (NMRR ID-22–02846-I21). This study was 
exempt from ethical approval, as the data were extracted 
from previously published studies.

Search strategy
An extensive search of the literature was conducted 
via electronic databases, namely, PubMed, Scopus, 
and Google Scholar. The keywords used for the search 
included (“mobile health (MeSH Terms)”) or (“health 
(MeSH Terms)”) or (“mobile app* (MeSH Terms)”) and 
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(“patient satisfaction (MeSH Terms)”) or (“user (MeSH 
Terms)”) or (“usability (MeSH Terms)”) or (“feasibility 
(MeSH Terms)”) and (“survey (MeSH Terms)”). Further 
title and abstract keyword searches included “mhealth” 
or “mobile application” and “questionnaire” and “satis-
faction” or “usability”. In addition, the references of each 
retrieved study were screened for relevant titles.

Inclusion and exclusion criteria
Only studies published in the English language and con-
ducted with human subjects between 2000 and June 2023 
were included in the literature review. Studies report-
ing the usability and/or satisfaction of patients or users 
with mHealth apps with published questionnaires were 
included.

Studies that did not include questions to assess usa-
bility and/or satisfaction were excluded. Studies that 
assessed the usability and/or satisfaction of health care 
providers or experts were excluded. Studies such as ques-
tionnaire development and validation, translation stud-
ies, qualitative studies, reviews, editorials, brief reports, 
comments, conference proceedings, letters and wrong 
outcomes were excluded.

These criteria were established to filter out non-rele-
vant studies and ensure that the review focused on types 
of usability and/or satisfaction questionnaires available to 
assess interactive or standalone mHealth apps.

Study selection and data collection
Initially, potential eligible studies were selected by 
screening the title and abstract relevance by two investi-
gators (LPC and RR) independently. After the removal of 
duplications, the full texts were retrieved. Eligibility was 
independently assessed by two investigators (LPC and 
LYL) on the basis of the inclusion and exclusion criteria. 
Decisions to include or exclude the study were compared 
between the two investigators. When disagreements 
arose, the other investigators were consulted if the pri-
mary reviewers could not reach a consensus.

A data collection sheet was used to extract the data. 
The following information was collected from each study: 
first author, year and country of publication, sample size, 
demographics of the study population, name and type of 
mobile health application, assessment tool and validation 
status, number of questions, domains and scoring. The 
findings were synthesized narratively as heterogeneity 
in the study methodologies, which included population, 
assessment tools and mobile health applications.

Quality assessment
The quality of the eligible studies was independently 
assessed by two reviewers (RR and LPC) via the Joanna 
Briggs Institute (JBI) critical appraisal checklist for 

cross-sectional studies [10]. JBI provided permissions 
to use and publish the JBI critical appraisal checklist for 
cross sectional studies. The tool consists of eight ques-
tions and one overall appraisal to assess the quality of the 
study methods and determine the possibility of bias in 
terms of study design, conduct, and analysis. The answers 
for every question were yes (Y), no (N), unclear (UC), or 
not applicable (NA).

Results
The study screening and selection process are shown 
in Fig.  1. Electronic database searches identified 5703 
potentially relevant studies, of which 1964 studies were 
removed because of duplication. The titles and abstracts 
were screened, and 3200 studies were found to be irrel-
evant. The remaining 539 studies underwent full-text 
review, and 40 studies [11–50] met the inclusion criteria.

The study screening and selection process are shown in 
Fig. 1.

The studies included originated from the United States 
of America (n = 13), Asia (n = 12), Europe (n = 7), Aus-
tralia (n = 4), Canada (n = 2) and Brazil (n = 2). A total 
of 1552 patients or users, the majority of whom were 
females (38 studies, 63.2%), were assessed for the usability 
and satisfaction of mHealth apps through cross-sectional 
studies. Eight studies were conducted among adolescents 
[18, 19, 27, 42, 45, 47, 48, 50]. Moreover, three studies 
assessed the usability and satisfaction of females only, as 
the mHealth apps were designed for pregnancy [13, 15] 
and breast cancer [16]. A total of 633 Likert scale ques-
tions, 10 open-ended questions and 23 interview ques-
tions were identified. The studies are summarized in 
Table 1. The majority of the mHealth apps (62.5%) were 
standalone applications.

Usability and satisfaction assessment tools and scoring
Assessment tools
The usability assessment tools are shown in Table 2. Half 
of the studies (50%) utilized researcher-developed ques-
tionnaires, and only 25% of the researcher-developed 
questionnaires were validated.

The most commonly used existing questionnaire was 
the System Usability Scale (SUS) [53], with 9 studies [15, 
16, 19, 27, 32, 33, 35, 37, 41] using this questionnaire to 
assess the usability of mHealth apps. Additionally, four 
studies [14, 23, 29, 34] used a researcher-developed ques-
tionnaire that was developed on the basis of the SUS [53]. 
Few studies [39, 48] have adapted questions from the 
Post-Study System Usability Questionnaire (PSSUQ) [54] 
and a study [24] from the Technology Acceptance Model 
(TAM) [56]. Several researchers have developed ques-
tionnaires [25, 29, 34, 42] on the basis of the TAM [56]. 
Other questionnaires [13, 30, 32, 47] utilized for usability 
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assessment include the mHealth App Usability Question-
naire (MAUQ) [3] and the Usefulness, Satisfaction and 
Ease of Use (USE) questionnaire [55].

Fifteen studies [11–25] used interactive mHealth apps, 
eight studies assessed usability via a researcher-devel-
oped questionnaire, and three studies used the SUS [53] 
(Table  2). Nevertheless, only eight studies that utilized 
interactive apps had questions related to the connection 
between patients or users and healthcare providers [11–
13, 17, 21–23] or the same community [18]. Although the 
other seven studies used interactive apps, the usability 
questionnaire focused on usefulness, ease of use, inter-
face and satisfaction.

Only 30% of the studies validated the questionnaire. 
The validation status of the questionnaire is summarized 
in Fig. 2.

Scoring
Among the questionnaires, only the SUS [53], Smart-
phone Usability Questionnaire (SURE) [59] and 
Health Information Technology Usability Survey 

(Health-ITUES) [58] elaborated on the scoring. In the 
SUS [53], odd questions are positive, whereas even ques-
tions are negative. A new number was formed by sub-
tracting one from the response for odd questions and 
five for even questions. The total number of new num-
bers was added and multiplied by 2.5 to convert to a 
total ranging from 0 to 100. Good usability was consid-
ered when the score was above 68 [27]. On the other 
hand, the total score for SURE was 124 points. If the total 
score was 80 or above, the respondents agreed with the 
usability of the scale [36]. Moreover, the total score for 
Health-ITUES ranges from 20 to 100, with a higher score 
indicating better usability [28].

Quality assessment
When the JBI critical appraisal checklist was used to 
assess quality, 14 (35%) studies were assessed as poor 
quality (Table  3). However, all studies were included. 
Only studies conducted by Jaffar et al. [13], Chen et al. 
[28], and Everett et al. [41] received yes for every ques-
tion for the quality assessment. A total of 95% of the 

Fig. 1 Flow chart for study screening and selection according to PRISMA guidelines
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studies used nonprobability sampling methods, with 
the majority using convenient sampling methods. The 
studies by Ji et  al. [35] and Zhou et  al. [39] reported 
random sampling. The majority of the studies did not 
validate the questionnaire.

Discussion
This review highlighted multiple questionnaires that 
were utilized to assess the usability of mHealth apps. It is 
vital to assess the usability of an mHealth app to ensure 
that it meets users’ preferences and expectations as well 

Table 2 Types of questionnaires for interactive and standalone mHealth apps

Questionnaire Interactive apps Standalone apps

System Usability Scale (SUS) [53] Lee et al. [15], Rezaee et al. [16], Rudolf et al. [19] Akmal Muhammad et al. [27], Tonga et al. [32], 
Valente et al. [33], Ji et al. [35], Sung et al. [37], 
Everett et al. [41]

mHealth App Usability Questionnaire (MAUQ) [3] Jaffar et al. [13] Chumkasian et al. [30]

Post-Study System Usability Questionnaire 
(PSSUQ) [54]

- Zhou et al. [39], Shellmer et al. [48]

Usefulness, Satisfaction and Ease of Use (USE) 
[55]

- Tonga et al. [32], Stoll et al. [47]

Technology Acceptance Model (TAM) [56] - Chen et al. [24]

Questionnaire for User Interaction Satisfaction 
(QUIS) [57]

Chiang et al. [11] -

Health Information Technology Usability Survey 
(Health-iTUES) [58]

Chen et al. [28] -

Cai et al. [51] & Wood et al. [52] Francis et al. [18] -

Smartphone Usability Questionnaire (SURE) [59] - Marques et al. [36]

User Satisfaction Questionnaire [20] Støme et al. [20] -

Usability survey [60] - Wilson et al. [49]

Reactions to Program Scale (RPS) [61] - Stoll et al. [47]

Researcher developed questionnaire Bosse et al. [12], Jiang et al. [14], Kooij et al. [17], 
Rudolf et al. [19], Bauer et al. [21], Casida et al. 
[22], Liu et al. [23], Al Ayubi et al. [25]

Alali et al. [26], Chulasai et al. [29], Hsia et al. [31], 
Adu et al. [34], Ji et al. [35], Battineni et al. [38], 
Ambrosini et al. [40], Wu et al. [42], Boisseau et al. 
[43], Boushey et al. [44], Prada et al. [46], Kenny 
et al. [50]

Fig. 2 Validation status of the questionnaire for interactive and standalone mHealth apps
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Table 3 Quality assessment via the Joanna Briggs Institute (JBI) critical appraisal checklist [10]

Y Yes, N No, UC Unclear, NA Not applicable

Q1: Were the criteria for inclusion in the sample clearly defined?

Q2: Were the study subjects and the setting described in detail?

Q3: Was the exposure measured in a valid and reliable way?

Q4: Were objective, standard criteria used for measurement of the condition?

Q5: Were confounding factors identified?

Q6: Were strategies to deal with confounding factors stated?

Q7: Were the outcomes measured in a valid and reliable way?

Q8: Was appropriate statistical analysis used?

Authors Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Overall

Chiang et al. [11] 2023 Y Y Y N N N N Y Include (Poor)

Bosse et al. [12] 2022 Y Y N N UC N N N Include (Poor)

Jaffar et al. [13] 2022 Y Y Y Y Y Y Y Y Include

Jiang et al. [14] 2022 N N N Y Y Y N Y Include (Poor)

Lee et al. [15] 2022 Y Y Y Y Y Y UC Y Include

Rezaee et al. [16] 2022 Y Y Y Y Y N N Y Include

Kooij et al. [17] 2021 Y Y Y Y Y N UC Y Include

Francis et al. [18] 2020 Y Y N Y Y Y Y Y Inlcude

Rudolf et al. [19] 2019 Y Y Y Y Y Y UC Y Include

StØme et al. [20] 2019 Y Y Y Y Y Y N Y Include

Bauer et al. [21] 2018 Y Y UC Y Y Y N Y Include

Casida et al. [22] 2018 Y Y UC Y Y N N Y Include

Liu et al. [23] 2018 N Y Y Y N N Y Y Include

Chen et al. [24] 2017 Y Y N Y Y N N N Include (Poor)

Ayubi et al. [25] 2014 Y Y N Y N N N N Include (Poor)

Alali et al. [26] 2022 N Y Y Y Y N Y Y Include

Akmal Muhammad et al. [27] 2021 Y Y Y Y N N Y Y Include

Chen et al. [28] 2021 Y Y Y Y Y Y Y Y Include

Chulasai et al. [29] 2021 Y Y Y Y Y N Y Y Include

Chumkasian et al. [30] 2021 Y Y Y Y Y N Y Y Include

Hsia et al. [31] 2021 Y Y N Y Y Y N Y Include

Tonga et al. [32] 2021 N Y N Y Y N N Y Include (Poor)

Valente et al. [33] 2021 Y Y N Y Y N N Y Include (Poor)

Adu et al. [34] 2020 Y Y UC Y Y Y N Y Include

Ji et al. [35] 2020 Y Y Y Y Y Y UC Y Include

Marques et al. [36] 2020 Y Y Y Y Y N UC Y Include

Sung et al. [37] 2020 N Y Y Y N N N Y Include (Poor)

Battineni et al. [38] 2019 N N N N Y N N N Include (Poor)

Zhou et al. [39] 2019 N Y N Y Y Y N Y Include (Poor)

Ambrosini et al. [40] 2018 Y Y UC Y Y Y N Y Include

Everett et al. [41] 2018 Y Y Y Y Y Y Y Y Include

Wu et al. [42] 2018 Y Y UC Y N N Y Y Include

Boisseau et al. [43] 2017 Y Y Y Y Y N N Y Include

Boushey et al. [44] 2017 Y Y N N N N N Y Include (Poor)

Lee et al. [45] 2017 Y Y N Y Y N N Y Include

Prada et al.[46] 2016 Y Y Y Y Y N Y Y Include

Stoll et al. [47] 2017 N Y Y Y N N Y N Include (Poor)

Shellmer et al. [48] 2016 Y Y Y Y Y Y N N Include

Wilson et al. [49] 2016 N Y N Y N N N N Include (Poor)

Kenny et al. [50] 2015 Y Y N Y N N N Y Include (Poor)
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as the optimal use of the app. SUS [53], which was origi-
nally developed to assess the usability of the system, was 
the most commonly used questionnaire for both interac-
tive and standalone mHealth apps. In addition, the SUS 
was translated into multiple languages, such as Malay 
[27], German [19] and Chinese [14]. Moreover, the SUS 
is an easy and quick tool for assessing usability with 
scoring. This enabled the SUS to be the most preferred 
option because it could be used across a wider variety of 
subjects.

Other questionnaires, such as the PSSUQ [54] and 
TAM [56], were originally designed to assess the usabil-
ity of computer systems and to measure the acceptance 
and use of technology, respectively. The SURE question-
naire reported by Marques et  al. [36] was not designed 
for the assessment of mHealth but rather for the usability 
assessment of smartphones. However, there was no state-
ment on the validation, adaptation, or adoption of the 
questionnaire, and a comparison with the original article 
could not be made, as the latter was not in English [59]. 
This review highlights the point that these questionnaires 
were not specific to mHealth apps. However, these ques-
tionnaires have been adopted and adapted in many stud-
ies and have often not been validated. A common reason 
for this could be that the validation process is often very 
time-consuming and can pose a challenge for those inex-
perienced in questionnaire development and validation. 
As a consequence, certain usability aspects of mHealth 
apps may not be reliably measured. Furthermore, these 
questionnaires may not gauge the benefit of mHealth 
apps for end users, as they are unable to provide unique 
information related to mHealth apps.

A few researchers have developed questionnaires con-
sisting of Likert scale questions and open-ended ques-
tions [19, 22, 40, 50] or mixed methods with interview 
questions [12, 18, 32, 48]. The interviews and open-
ended questions were intended to evaluate the recom-
mendations to improve the apps and the satisfaction of 
the respondents with the app as well as the medical care 
service.

On the other hand, Health-ITUES was designed to 
assess the perceptions of nurses toward a web-based 
communication system [58]. To cater to a different tar-
get population, a previous study modified and validated 
the Health-ITUES to assess the usability of mHealth 
apps among HIV patients [62]. Additionally, Chen et al. 
modified and validated the Health-ITUES to assess the 
perceptions of chronic heart disease patients towards 
self-management and risk factors [28].

Interactive mHealth apps are possibly more favour-
able, as they involve communication between patients 
or users and either healthcare providers or the commu-
nity that has the same disease. This function improved 

access to healthcare and served as a sharing platform 
for the users [63]. Considering that only 53% of the 
studies involving interactive mHealth apps assessed 
the communication between the users and healthcare 
providers or the community, a more in-depth question-
naire would be more beneficial in assessing these vital 
functions of interactive apps.

In 2019, Zhou et  al. developed a 21-item mHealth 
App Usability Questionnaire (MAUQ) with three 
domains, namely, ease of use and satisfaction (8 items), 
system information arrangement (6 items) and use-
fulness (7 items), for interactive mobile applications 
for health from the patient’s perspective. In addition, 
an 18-item questionnaire for standalone mHealth for 
patients was developed with questions on ease of use (5 
items), interface and satisfaction (7 items) and useful-
ness (6 items) [3]. Jaffar et al. utilized the translated and 
validated Malay version of the MAUQ as an interac-
tive app [13]. The MAUQ is more specific for assessing 
the usability of end users towards mHealth apps, as it 
consists of health-related questions such as those con-
cerning access to health, interactions with healthcare 
providers and improvements in self-management.

While the MAUQ questionnaires were more specific 
for assessing the usability of end users for mHealth 
apps, the majority of the studies utilized researcher-
developed questionnaires. This is possibly because each 
mHealth app has its own unique features and func-
tions such that only app-specific questionnaires can be 
used to assess the usability and satisfaction of its end 
users comprehensively. However, the main issue was 
that these questionnaires, although they were designed 
most specifically for the app, were almost always not 
validated. Tsang et  al. concluded that to ensure that a 
questionnaire is psychometrically adequate, it is neces-
sary that it undergoes a validation process [64].

This review synthesized evidence from question-
naires used to assess the usability and satisfaction of 
end users with mHealth apps, which included vigorous 
searches via multiple databases. Every phase involved 
two reviewers, hence reducing bias. Nevertheless, the 
findings of this review should be interpreted in light 
of its limitations. Although extensive search strategies 
were employed to identify relevant articles, some stud-
ies may have been missed because of the terminology 
used. In addition, non-English language articles were 
excluded, which may have reduced the representative-
ness of our findings. This review involved a usability 
assessment of multiple mHealth apps for various health 
and disease types. In addition, the wide variety of ques-
tionnaires used with limited scoring caused the report-
ing of the results to be inconsistent across the studies. 
Several studies were of poor quality but were included 
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because the intention was to review the current evi-
dence from questionnaires.

The overall implication of these results highlights the 
existence of a significant gap in the available tools for 
assessing the usability and satisfaction of mHealth apps. 
The lack of validated, intentionally designed question-
naires specific to mHealth apps compromises the reli-
ability of research outcomes, whereas the adaptation of 
existing tools may fail to fully achieve an optimal user 
experience. Researchers and practitioners in the field 
should direct their aim towards developing, validating 
and implementing more targeted questionnaires that are 
intended to assess not only usability but also user satisfac-
tion and the impact of interactive features, which are key 
to the successful use of these technologies in healthcare 
settings. Addressing these issues would be an effective 
pathway towards sustaining mHealth apps, thus ensuring 
better healthcare services and improved patient outcomes.

Conclusion
Various questionnaires have been used to assess the usa-
bility and satisfaction of mobile health applications, with 
the majority being researcher-developed questionnaires 
followed by the System Usability Scale (SUS) for both 
interactive and standalone mobile health applications. 
The majority of the questionnaires were not validated 
prior to use. In addition, most existing questionnaires 
that are readily available were not designed to assess the 
usability of mHealth apps specifically; however, they were 
adapted or modified to customize to the mHealth app 
without validation. More than half of the studies involving 
interactive apps comprehensively assess features exclu-
sive to interactive apps. It is vital to assess the benefit of 
this function, as it allows healthcare providers to extend 
the reach to patients. Researchers have developed ques-
tionnaires, although the optimal design flexibility is still a 
drawback if it is not validated. The usability and satisfac-
tion of mHealth apps are important measures for ensur-
ing their continuous use. Ideally, all questionnaires should 
be customized and validated for a specific mHealth app 
prior to assessment of its usability and satisfaction.
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