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Abstract

Background: Mobilehealth (mHealth) appsareincreasingly being used by community membersto track symptoms and manage
endometriosis. In addition, clinicians use mHealth apps for continued medical education and clinical decision-making and
recommend good-quality apps to patients. However, poor-quality apps can spread misinformation or provide recommendations
that are not evidence-based. Therefore, a critical evaluation is needed to assess and recommend good-quality endometriosis
mHealth apps.

Objective: Thisstudy aimed to evaluate the quality and provide recommendations for good quality endometriosis mHealth apps
for the community and clinicians.

Methods: PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 guidelines informed the
search of mHealth apps on the Google Play Storeand Apple App Store. The search termsincluded “ endometriosis,” “adenomyosis,”
and “pelvic pain.” mHealth apps were eligible if they were (1) related to the search terms, (2) were in the English language, and
(3) were available free of cost. Only the free content of the eligible mHealth apps was assessed. ENLIGHT, avalidated evaluation
tool for mobile and web-based interventions, was used to assess the quality across 7 domains such as usability, visual design,
user engagement, content, therapeutic persuasiveness, therapeutic alliance, and general subjective evaluation. mHealth appswith
atotal score of >3.5 were classified as“good” according to the ENLIGHT scoring system and are recommended as good-quality
mHealth apps for endometriosis care.

Results: In total, 42 mHealth apps were screened, and 19 were included in the quality assessment. A total of 6 good-quality
mHealth apps were identified (QENDO, Bearable, Luna for Hedlth, Matilda Health, Branch Health: Pain Management, and
CHARLI Health). These apps provided symptom-tracking functions and self-management support. A total of 17 apps were
designed for community use, while 2 apps provided a digital endometriosis classification tool to clinicians. Most mHealth apps
scored well (23.5) in the domains of usability (16/19, 84.2%), visual design (14/19, 73.7%), user engagement (11/19, 57.9%),
and content (15/19, 78.9%). Few eHealth websites scored well on therapeutic persuasiveness (6/19, 31.6%), therapeutic aliance
(9/19, 47.4%), and general subjective evaluation (6/19, 31.6%).

Conclusions:  Although time and geographical location can influence the search results, we identified 6 “good-quality”
endometriosis mHealth apps that can be recommended to the endometriosis community. mHealth apps designed for community
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use should evaluate their effectiveness on user’s endometriosis knowledge, self-recommended management strategies, pain
self-efficacy, user satisfaction, and user quality of life. Digital technology should be leveraged to develop mHealth apps for
clinicians that contribute to continued medical education and assist clinical decision-making in endometriosis management.
Factorsthat enhance usability, visual design, therapeutic persuasiveness, and therapeutic alliance should beincorporated to ensure

successful and long-term uptake of mHealth apps.
Trial Registration:

(J Med Internet Res 2025;27:e49654) doi: 10.2196/49654
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Introduction

Endometriosisisachronic condition characterized by the growth
of endometrial-like tissue outside the uterus, causing pain and
fertility problems in 190 million women and those assigned
female at birth globally [1]. Associated with delayed diagnosis
and requiring long-term, individualized care, access to hedlth
resources and services is critical to overcoming the negative
impact of endometriosison quality of lifeand overall well-being
[2]. To address this community need, an increasing number of
endometriosis mobile health (mHealth) apps [3] have been
developed to provide rapid mobile access to symptom
assessment and tracking, education, appoi ntment management,
and support networking [4]. The vaue of these mHealth
resources in endometriosis care became particularly apparent
during COVID-19 lockdowns, when access to doctors and
surgery was limited, and elevated endometriosis-related
symptoms were observed [5].

As patients increasingly seek digital health information and
education [6], medical consultations are progressively more
likely to reference mHealth apps. Joint sharing of digital
information improves communication between patients and
clinicians and enables peopl e to become partnersin their health
care [4,7,8]. Advancements in digital technologies and the
application of machine learning algorithms have led to the
development of mHealth interventions [9] to provide more
personalized health management [10]. Ball et a [11] trialed a
mHealth app intervention to assess the effectiveness of a
mindful ness program on chronic pelvic pain inwomen [11]. In
other chronic conditions, including type 1 and type 2 diabetes
and hypertension, the integration of digital health strategiesled
to demonstrableimprovementsin treatment compliance, disease
outcomes [3,11,12], and self-management [13-15].

Clinicians benefit by being informed of the quality and function
of endometriosis mHealth apps, as they can provide
recommendations to endometriosis community membersin a
time-efficient, evidenced-based way. There is evidence that
mHealth apps can facilitate the diagnosis of endometriosis[16].
The Nezhat Endometriosis Advisor app was trialed to screen
populations for the risk of endometriosis, which can assist in
early diagnosis [16]. mHedlth apps are effective tools that
significantly improve medical knowledge and skills among
health care providers [17]. The magjority of doctors (86%,
170/198) working in pediatric emergency departments across
the United Kingdom and Ireland reported using mHealth apps
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on their phones for clinical decision-making [18]. Ease of use
and rapid accessibility facilitates mHealth app use among
clinicians[18].

However, poor-quality mHeal th apps can spread misinformation
[4] and create mistrust in clinical relationships. Furthermore, it
is difficult to assess the quality of endometriosis mHealth apps
in app stores. There is a need to systematically evaluate
endometriosis mHealth apps to inform the endometriosis
community and clinicians about the advantages and
disadvantages of those currently available using validated and
standardized tools [9,19]. Therefore, the aim of this study was
to conduct a systematic search of mHealth apps that support
endometriosis careto evaluate the quality and recommend those
apps that meet specific quality metrics to the endometriosis
community and clinicians.

Methods

Search Strategy

This systematic search was conducted in accordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analysis) guidelines[20]. (Multimedia Appendix 1).
Before undertaking this study, asystematic search protocol was
developed and registered with the International Prospective
Register of Systematic Reviews (PROSPERO; registration
CRD42020185475). There wasno patient or public invol vement
in this study.

“Endometriosis,” “adenomyosis,” and “pelvic pain” were used
as search terms in the 2 largest app stores (Google Play and
Apple) on July 24, 2020. Only thefirst 30 listed mHealth apps
were screened, as there is evidence that most people do not
investigate beyond this number [21]. Each term was separately
searched in the Apple app and Google Play store. The search
was later updated on July 22, 2024, to include new mHealth
apps and remove redundant ones. Duplicate results were
removed, and the remaining mHealth apps were screened for
eligibility.

Inclusion and Exclusion Criteria

mHealth apps were included if they related to endometriosis,
adenomyosis, or pelvic pain, werein the English language, and
were available free of cost. mHealth apps that did not meet the
inclusion criteria were excluded (Textbox 1). There were no
geographical limitations. For those mHesalth appswith free and
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paid membership sections, only the free components were assessed. In-app purchases were not made.

Textbox 1. Inclusion and exclusion criteria for including mobile health (mHealth) apps for endometriosis care.

Inclusion criteria:
«  Relevance to the subject: mHealth apps that relate to endometriosis, adenomyosis, or pelvic pain in women.

«  Cost: Free mHealth apps (no associated cost) or free components of mHealth apps.

«  Language: mHesalth apps written in the English language.

Exclusion criteria:

« Relevance to the subject: mHealth apps that did not relate to endometriosis, adenomyosis, or pelvic pain in women.

«  Cost: mHealth apps that require a payment or subscription to access them.

«  Language: mHealth apps written in alanguage other than English.

Data Extraction

Descriptive data was manually extracted by 1 researcher (DS)
after reading an explanation of each mHealth app’s purpose.
This data was collated in a Microsoft Excel spreadsheet under
thefollowing categories: (1) mHealth app name, (2) hyperlink,
(3) developer, (4) version, (5) stated purpose, (6) target audience,
(7) category, (8) country of origin, (9) last updated, and (10)
user rating (Multimedia Appendix 2). The target audience was
classified into 2 categories: (1) the endometriosis community
(eg, laypeople in the community who have endometriosis or
pelvic pain) and (2) clinicians. mHealth apps were classified
into 5 types: (1) symptom trackers, which alowed users to
record and analyze their symptoms; (2) endometriosis screening
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tools, which assessed the probability of having endometriosis;
(3) pelvic pain symptom assessment tools, which analyzed users
pelvic pain symptoms to suggest self-management strategies,
(4) a fertility coaching program for those affected with
endometriosis; and (5) endometriosis classification tools, which
assisted clinicians with endometriosis classification based on
radiological and/or surgical findings.

Quality Assessment

The ENLIGHT quality assessment tool was used to evaluate
all included mHesalth apps[22]. The ENLIGHT tool assesses 7
criteria: (1) usability, (2) visual design, (3) user engagement,
(4) content, (5) therapeutic persuasiveness, (6) therapeutic
aliance, and (7) genera subjective evaluation (Table 1).

JMed Internet Res 2025 | vol. 27 | e49654 | p. 3
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Sirohi et al

Table 1. Description of the ENLIGHT quality assessment criteria[22], objectives, and factors assessed.

Domains of quality assessment  Objective Criteria assessed
Usability Assesses the ease of learning how touseamHealthapp .  Navigation
and the ease of using it appropriately. o  Learnability
« Easeof use
Visual design Assesses the look and feel of the mHealthappandthe o  Aesthetics
visual quality of the Graphical User Interface (GUI). « Layout
« Size

User engagement
tracts usersto useiit.

Content
mHealth app.

Therapeutic persuasiveness

Therapeutic alliance

Generd subjective evaluation of
program'’s potential
evaluation

Assesses the extent to which the mHealth app design at-

Assesses the content provided or learned while using the

Assessesthe extent to which the mHealth app isdesigned
to encourage users to make positive behavior changes or
to maintain positive aspects of their lives.

Assesses the ability of the mHealth appto createanal-  «
liance with the user to effect a beneficia change. .

Examines the mHealth app’s general potential to benefit
its target audience based on the rater’s subjective

Content presentation

Interactive

Not irritating

Targeted/tail ored/personalized reports
Captivating

Evidence-based content

Quiality of information provided
Complete and concise

Clarity about the program’s purpose

Call to action

Load reduction of activities
Therapeutic rationale and pathway
Rewards

Real data-driven/adaptive content
On-going feedback

Expectations and relevance

Basic acceptance and support
Positive therapeutic expectations
« Relatahility

Appropriate features to meet the clinical aim
Right mix of ability and motivation
o | likethe program

The mHealth apps were reviewed in 2 stages. Initialy, one
researcher (DS) reviewed all included mHealth apps. Then, the
mHealth apps were divided and reviewed by a team of six
independent researchers (RO, MLH, NB, HS, MP, and CHMN).
Hence, each app was reviewed by 2 researchers (DS and 1 of
the 6 researchers).

All reviewers were required to download the mHealth app to
their smartphone devices (mobile phone or tablet). The
ENLIGHT scores of each mHealth app were collated in an Excel
spreadsheet. Each ENLIGHT quality assessment criteria was
scored using a rating scale of 1-5 (Very Poor to Very Good)
using the ENLIGHT checklist [22]

Discrepancies in ratings (any deviation greater than 1 rating
unit) were resolved by discussion between the two reviewers.
If evaluation differences were not resolved, athird independent
assessor was consulted. After adetailed assessment, the average
of the 2 reviewer’sratingswas used to calculate ascorefor each
of the 7 domains.

Good-Quality mHealth Apps

A total score for each mHealth app was calculated according
to the ENLIGHT formula (Multimedia Appendix 3). mHealth

https://www.jmir.org/2025/1/e49654

apps with a total score of =3.5 were classified as “good”
according to the ENLIGHT scoring system [23] and were
recommended as good-quality mHealth apps for endometriosis
care.

Ethical Considerations

An ethics approval was not required for this study, because this
was a systematic search of mHealth apps and did not involve
the recruitment of participants.

Results

The mHealth app search identified 42 apps, 23 from the Apple
App Store and 19 from the Google Play store. A total of 7
mHealth apps were duplicates, leaving 35 apps, of which 13
were excluded asthey did not meet theinclusion criteria (Figure
1). A further 3 mHealth apps were excluded; of these, 2 were
excluded due to technical difficulties with the app (eg, it kept
crashing), and one was excluded as it was specifically for
participants enrolled in aresearch study. A total of 19 mHealth
appswereincluded in thefinal analysis (Multimedia Appendix
2). There were discrepancies between the first and second
reviewersin 6% of theratings. All discrepancies were resolved
without needing athird reviewer through consensus meetings.
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Figurel. Flow chart showing the sel ection of mobile health (mHealth) appsfrom Apple App and Google Play stores. Adapted from PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) 2020 flow diagram.

mHealth apps identified from:

Google Play Store (n=19)
Apple App Store (n=23)

¥

mHealth apps sought for retrieval

mHealth apps not retneved (n=7)
Reason: Duplicates

{n=42)

Reports assessed for eligibility
(n=35)

—»

Total mHealth apps included in
review (n =19)

Out of the 19 included mHealth apps, the majority (n=16) were
designed for use by laypeople in the community. In addition, 2
mHealth apps were designed for health care providers. The
majority of apps mainly provided symptom tracking functions
(73.7%, n=14), 2 apps provided digita endometriosis
classification tools (10.5%), 1 app offered an endometriosis
fertility-related coaching program (5.3%), 1 app provided an

mHealth apps excluded (n=16)

Reasons

Not free (n=6)

Mot related to endometnosis,
adenomyosis and pelvic pain (n=7)
Kept crashing confinuously (n=2)
Only for participants of a research tnal
(n=1)

endometriosis screening tool (5.3%), and 1 app offered apelvic
pain assessment tool (5.3%).

Quality of mHealth Apps

A tota of 6 mHedth apps met the cutoff criteria for
classification as “good” (ie, final score >3.5 to 5) according to
the ENLIGHT quality assessment criteria. (Table 2). These
mHealth apps are recommended as “good quality” apps for
endometriosis care for community use.

Table 2. “Good” scoring (3.5 to 5) mHealth apps using the ENLIGHT Quality Assessment criteria (based on the final score).

Name Usability Visual design  User engagement  Content TP? TAP GSE® Final score
QENDO [24] 4.67 4.50 4.80 4.38 4.21 4.33 4.00 4.36
Bearable [25] 4.50 4.50 4.40 4.00 4.29 4.00 4.50 4.23
Lunafor Health [26] 4.17 4.67 4.10 3.88 4.14 3.50 3.50 4.03
Matilda Health [27] 5.00 4.83 4.60 4.00 3.64 4.50 4.17 3.96
Branch Headlth: PainManage-  4.00 4.17 3.70 3.50 371 3.67 2.83 3.67

ment [28]

CHARLI Health [29] 4.00 3.33 3.40 4.13 3.36 3.50 2.83 3.52

TP therapeutic persuasiveness.
bTA: therapeutic alliance.
CGSE: general subjective evaluation.
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Usability

Approximately 84.2% (16/19) of the mHealth apps scored
“good” (=3.5) on usability (Multimedia Appendix 3). The
highest-ranking mHealth apps were characterized by smooth,
nearly frictionless, and easy navigation. These appsalso had an
intuitive interface that facilitated ease of learning and
straightforward use of the app. Their structure was
sdlf-explanatory, and the user required minimum effort to obtain
the desired output. Some exampl es of mHealth appsthat scored
“good" under thisdomaininclude QENDO [24], Bearable[25],
Matilda Health [26], #Enzian [30], and the American
Association of Gynecologic Laparoscopists (AAGL) Endo
Classification app (MediciniaAtividades de Internet Ltda) [31].
Whilethefirst 3 mHealth apps are designed for community use,
the last 2 can be used as resourcesiin clinical practice.

Visual Design

The mgjority of mHealth apps (73.7%, 14/19) scored “good”
(>3.5) on visual design. These mHealth apps (1) had an overall
attractive visual design and an appealing color scheme (eg,
QENDO[24]), (2) werewel| structured with aconsistent layout
(eg, Branch Health Pain Management (Upside Health) [28]),
(3) clearly presented content that was easy to read (eg, Lunafor
Health; HDSI) [26]), and (4) displayed appropriately sized fonts,
buttons, and menus (eg, Frendo [32]).

User Engagement

More than half of the mHealth apps scored =3.5 on user
engagement (57.9%, 11/19). These were characterized by a
good mix of text, images, and videos. The content was presented
in an interactive and engaging manner. User engagement was
further enhanced by avoiding features like pop-up ads,
notifications, alerts, and sounds. Some mHealth apps in this
domain provided tailored, targeted, and personalized
user-specific health reports (eg, QENDO [24] and Matilda
Health [27]) and/or charts (eg, Bearable [25]) that users could
taketo their health appointments. Users of the Lunafor Health
app [26], in addition to symptom tracking, could also undertake
amenstrual well-being test that suggested the need for further
medical evaluation.

Content

Themajority of mHealth apps scored >3.5 under content (78.9%,
15/19). These mHealth apps contained appropriate, complete,
and concise information with good clarity about the app’s
purpose. Some examples include QENDO [24], #Enzian [30],
and Flutter [33]. Amongst the 15 apps that scored well in this
domain, only 1 app was designed to assist clinicians (#Enzian
[30]) inthe classification of endometriosis based on radiol ogical
and/or surgical findings.

Therapeutic Per suasiveness

A low number of mHealth apps (31.6%, 6/19) scored =3.5 under
the therapeutic persuasiveness. These apps had a clear call to
action and engaged the user by developing health plansor health
reports with an actionable outcome. For example, the Bearable
app [25] alowed users to set goals like exercising, limiting
caffeineintake, or avoiding screen time 1 hour before bedtime.
Straightforward and easy-to-complete activities in these apps
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included completing a health assessment questionnaire, data
entry for symptom tracking, and documenting daily challenges.
For example, QENDO [24] provided userswith areport to take
to (or email) their doctor. Matilda Health [27] alowed usersto
schedule webinars of interest or ask questionsto clinicians. The
aim of these activities was clear to users. The “good” scoring
apps also provided ongoing feedback about the user’s health or
recommendations regarding testing and likely diagnosis based
on symptoms.

Therapeutic Alliance

Less than half (47.4%, 9/19) of the mHealth apps scored
“good” (=3.5) under the therapeutic alliance. These mHealth
apps demonstrated basic acceptance, support, and relatability
in creative ways. Features included (1) the use of supportive
language (for example, the Luna for Heath app [26] used
phrases like “you are not alone in this journey”), (2) positive
therapeutic support (eg, CHARLI Health; Lucid Labs Pty Ltd)
[29] provided an option to chat with doctors and endometriosis
specialists) and (3) an online community that fosters a sense of
connectedness (eg, Flutter [33]).

General Evaluation of the mHealth Apps

This criterion evaluates the reviewers' subjective global score.
A low number of mHealth apps (31.6%, 6/19) scored “good”
(=3.5) in this domain. The reviewers felt that they displayed
features appropriate to their aims, had the elementsto motivate
the use of the app, and were generaly likable. Some examples
include QENDO [24] and Matilda Health [27].

Discussion

Principal Findings

We conducted a comprehensive, multidimensional quality
assessment of endometriosis mHealth appsusingthe ENLIGHT
tool [22]. Thistool captures quality constructs like therapeutic
persuasive design and therapeutic aliance, which are considered
central to the successful uptake of mHealth apps among end
users. Our study identified six “good” quality endometriosis
mHealth apps that can be recommended for consideration in
supporting the community in endometriosis care. Additionally,
two mHealth apps can be recommended for consideration in
assisting healthcare providers in the classification of
endometriosis. To our knowledge, this is the first systematic
search and assessment to use the ENLIGHT tool to
comprehensively assess endometriosisand pelvic pain mHealth
apps.

Comparison With Previous Wor k

mHealth Apps for the Endometriosis Community

In total, 17 out of the 19 mHealth apps in this study could be
used by people in the community. mHealth apps are widely
used for symptom tracking and self-management of menstrual
pain [9]. We found that most mHealth apps were designed for
community use, facilitated symptom tracking, and provided
userswith symptoms and/or activity reportsthat could be shared
with health care providers. Such tracking and activity reporting
appear to be desirable features of mHealth apps [34]. A study
reported that 77.7% of people affected with endometriosiswere
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comfortable sharing data tracked on mHealth apps with
clinicians, indicating the acceptability of datasharing for health
care management [34]. The Bearable app [25] provides users
with a correlations grid, demonstrating the impact of certain
activitieslike meditation, exercise, or diet on symptoms, mood,
sleep, and/or energy levels. Similarly, the Phendo app (Citizen
Endo) [35] provided tailored insights on self-management
strategies. In addition, Phendo [35] isaresearch app, which has
used direct self-reported data to study the heterogeneity of
endometriosis symptoms[36]. This can help analyze symptom
variability among people with endometriosis [36,37],
demonstrating the usefulness of digitally generated data in
endometriosis research. Self-tracked data from mHealth apps
can be used to analyze the association between symptoms and
periodicity as potential health indicators for endometriosis
assessment [37]. Furthermore, such data can be used as an
additional data sourcethat complements patient electronic health
records to accurately and comprehensively evaluate patient
health history [36].

Apps like Luna for Health [26], Matilda Health [27], and
CHARLI Health [29] offer virtual consultationswith clinicians
specialized in endometriosis and with allied health professionals
like physiotherapists and dietitians providing the community
with comprehensive aternate pathways for endometriosis care
through digital technology. These digital advancements build
capacity to meet the gap in the health workforce and improve
accessibility for endometriosis management. Data tracking,
real-time visual representation of symptoms, the effectiveness
of treatments, and self-management strategies can assist
clinicians in planning more personalized endometriosis
treatments in the future [34].

The effectiveness of mHealth apps for other chronic diseases
has previously been evaluated. For example, a Canadian
mHealth app, “bant” (University Health Network, Toronto,
Ontario), developed for adolescents to manage type 1 diabetes,
increased the daily average monitoring of blood glucose levels
and demonstrated high user satisfaction [38]. Kollmann et al
[39] found asignificant decreasein hemoglobin A4 levelsusing
the Diab-Memory App in patientswith type 1 diabetes. A mobile
phone-based technology called NICHE [12] achieved similar
results in patients with type 2 diabetes. There appears to be
limited evidence on the evaluation of endometriosis mHealth
apps. The Endo-App (Endo Health GmBH) [40] evaluated the
impact of the app on disease-related quality of life and
symptoms of endometriosis in 122 participants using a
randomized controlled pilot trial [41]. Participants in the
intervention group reported clinically relevant and statistically
significant improvementsin pain-specific self-efficacy, fatigue,
depression, and quality of life after 12 weeks of use ascompared
with controls[41], demonstrating the scope of mHealth appsto
improve the well-being of those affected by endometriosis.
Given thispotential, mHealth apps should ideally evaluate their
effectiveness on users’ quality of life, impact on endometriosis
knowledge, the effectiveness of recommended self-management
strategies, and user satisfaction or outcomes of virtual
consultations (such as reduced delay in diagnosis or impact on
consultation wait times).
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Endometriosis mHealth Apps asa Resourcein Clinical
Practice

This study found only 2 mHealth apps designed specifically for
health care providers, both of which offered digital tools to
classify endometriosis based on radiological and/or surgical
findings. We did not find any mHealth app that provided
education to clinicians, yet the need to improve endometriosis
awareness among cliniciansis expressed by both, the community
[2,42] and clinicians [43]. A Dutch study reported that 87%
(76/87) of general practitioners (GPs) reported the need to
improve endometriosis education with the same study reporting
that GPs scored 40% on endometriosis factual knowledge (ie,
questions regarding pathophysiology) and 49.4% on clinical
knowledge (ie, questions regarding endometriosis symptoms
and treatment) [43].

Furthermore, mHealth apps are increasingly being used by
clinicians for medica education, training, and clinical
decision-making [44]. A study showed that 98.4% of doctors
own asmartphone and 92% agree that mHealth apps positively
impact clinical practice [45]. In this context, a meta-analysis
reported that the pooled effect of 15 studieswith 962 participants
showed significant improvement in knowledge scores among
health care providers who used mHealth apps compared with
those who did not use them [17]. Previously, the Endo App by
the European Society for Human Reproduction and Embryology
(ESHRE) [46] provided a clinical decision-making tool to
clinicians in busy clinical settings. Through the decision tool,
clinicians could also conveniently access the ESHRE
endometriosis clinical practice guidelines [47], which were
time-saving in their daily practice. However, this app is no
longer available through the app store and appearsto have been
discontinued. Given therising popularity and uptake of mHealth
apps among clinicians and the need for endometriosis education,
digita technology can be leveraged to provide
endometriosis-rel ated continuing medical education and clinical
decision-making tools for clinicians.

The ENLIGHT Quality Assessment

The ENLIGHT criteria evaluated factors that are central to the
long-term and successful uptake of the mHealth apps. The
majority of the mHealth apps scored “good” (=3.5) on usability
(84.2%) and visual design (73.7%). However, only 31.6% and
47.4% of mHealth apps scored “good” on user therapeutic
persuasiveness and therapeutic alliance respectively. Usability
and visual design are important features that determine the
success and user uptake of mHealth apps [48,49]. mHealth apps
that provide personalized and taillored feedback have
demonstrated better user engagement [50,51]. A mental health,
microrandomized, clinical trial reported that using push
notifications to send atailored health message was an effective
strategy to increase user engagement [50]. Therapeutic
persuasiveness is positively correlated with real-world usage
of mHealth appsand isanimportant predictor of user adherence
[52]. The ENLIGHT criteria assess the use of rewards to
increase therapeutic persuasiveness[21]. Rewards are effective
at motivating people [53]. One mHeath app intervention
successfully used tangible rewards such as redeeming reward
points for purchasing iTunes in an adolescent population [38].
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Another study found that participants preferred tangible rewards
such as gift cards or monetary incentives as compared with
intangible rewards like points or badges [15]. We found a few
mHealth appsthat provided rewardsto users. Users of the Luna
for Health app [26] earned “Luna Coins’ by participating in
quizzes,; however, it was unclear how these coins could be used.
The therapeutic alliance enhances positive user engagement by
fostering relatability [21,52]. It may be that future apps can
incorporate conversational agents such as smartphone-based
chatbots portraying human involvement [52,54,55] or
conversational agents such as Alexa (Amazon), which mimic
human conversations [54]. Although mHealth apps are not
human, the extent to which they build an alliance isintegral to
their quality [21].

Strengths

Our systematic search and assessment of the quality of mHealth
apps for endometriosis has severa strengths. First, it presents
novel findings on “good” quality mHealth apps developed for
endometriosis care and rel evant to the community. Weidentified
mHealth apps that could be considered as a potentially useful
resource for use in clinical practice. Clinicians may use the
findings of thisstudy to consider recommendations on mHealth
app use to support people and families affected by
endometriosis. Finaly, our study highlights features of
therapeutic persuasiveness and therapeutic alliance and
additional quality metrics that can be incorporated into future
developments of mHealth apps for endometriosis.

Limitations

The ENLIGHT criteria [20] were challenging to uniformly
apply. The evaluation of evidence-based content was challenging
as most mHealth apps were symptom trackers and presented
limited evidence-related content. The quality of content was
assessed based on material available in the free version of the
app. However, most apps contained endometriosis content and
learning modules as part of their paid version. For example,
with both, Luna for Health [26] and Matilda Health [27], we
were unable to evaluate content completely as we were only
able to assess freely available content. In the #Enzian [30] and
AAGL Endo Classification app [31], “rewards’ and “ongoing
feedback,” which form part of therapeutic persuasiveness were
not features offered to users. Hence, therapeutic persuasiveness

Sirohi et al

was difficult to evaluate, with limited formal guidance on how
to navigate such scenarios. Furthermore, this study did not
include non-English mHealth apps, dueto limitationsin funding
for trandation services. In addition, dueto the search algorithm
on both app stores that used geographical location, that is,
Australia, which is predominantly an English-speaking country,
we did not come across any app that was not developed in the
English language.

Conclusions

Our systematic search presents novel findings on the quality
assessment of mHealth appsthat can be used for endometriosis
care. Based on the use of avalidated tool for rating app quality
metrics, our findings are suggestive of “good quality” mHealth
appsfor community use. These quality ratings can be considered
by clinicians as potential recommendationsto patientsto support
their care. Clinicians can use 2 mHealth appsfor endometriosis
classification in clinical practice. To further strengthen app
development for the endometri osis community, we recommend
that (1) endometriosis-related mHealth apps incorporate the
standardized experience and outcome measures to assess the
effectiveness of programs offered. For example, user
satisfaction, effectiveness of recommended self-management
strategies, impact on user's endometriosis knowledge, pain
self-efficacy, and overall quality of life, (2) digital technology
is leveraged to develop clinical resources for
endometriosis-related continued medical education and to
support clinical decision-making, and (3) good design features
are considered more carefully including therapeutic
persuasiveness and therapeutic alliance for the successful uptake
of endometriosis mHealth apps.
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