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Abstract

Background: Neglecting adolescents' sexual and reproductive health (SRH) can affect multiple domains of development.
Promoting healthy adolescent SRH isincreasingly done using mobile phone apps. Providing SRH information viamobile phones
can positively influence SRH outcomes including improving knowledge, reducing sexual risk behavior, and increasing the use
of health services. A systematic approach to establishing and evaluating the quality of adolescent SRH mobile apps is urgently
needed to rigorously evaluate whether they are aviable and effective strategy for reaching adolescents and improving adolescent
SRH knowledge and behaviorsin particular.

Objective: This study aimed to conduct an environmental scan to produce an inventory of adolescent SRH—specific mobile
apps with descriptions of their purpose, structure, operations, and quality of evidence.

Methods: We used a literature review to develop 15 search terms for adolescent SRH—related apps in the Canadian and US
Appleand Google app stores. After generating the search results, inclusion and exclusion criteriawere applied. Using the remaining
apps, we built an evidence table of app information, and app reviewers assessed each included app using the Mobile App Rating
Scale. App assessments were then used to highlight trends between apps and identify gapsin app quality.

Results: In total, 2761 apps were identified by our searches, of which 1515 were duplicates. Of the 1246 remaining apps, 15
met the criteriafor further assessment. Across all subdomains, on ascale of 1-5, the mean app score was 3.4/5. The Functionality
subdomain had the highest mean score of 4.1/5, whereas the Engagement subdomain had the lowest score of 2.9/5. The top 4
apps were Tia: Female Health Advisor (4.7/5), Under the Stethoscope (4.2/5), Condom Credit Card (4.1/5), and Shnet (3.7/5).

Conclusions: This environmental scan aimed to provide a comprehensive overview of the mobile apps devel oped to promote
adolescent SRH knowledge and outcomes. Of the 15 mobile apps available to provide information related to adolescent SRH,
few provided comprehensive, reliable, and evidence-based SRH information. Areas of strength included the apps’ gestural design,
performance, ease of use, and navigation. Areas of weakness included app goals, evidence base, and app customization options.
These results can be used to conduct future studies evaluating the use and efficacy of mobile apps on health knowledge and
behaviors and promote adolescent SRH.

(JMIR Pediatr Parent 2022;5(4):€33826) doi: 10.2196/33826
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Introduction

Adolescenceisacritical period in the transition from childhood
into adulthood, during which young individuals aged 10 to 19
years experience substantial physical, psychological, social,
and emotional changes [1]. Adolescents are a vulnerable
population because of their age-related psychosocial and
biologica changesand the challenges associated with navigating
these changes[2]. As part of their physical, psychological, and
social development, it is common for adolescents to explore
their sexual identities and feelings[3]. Neglecting adolescents
sexual and reproductive health (SRH) needs can affect their
physical and mental health, future employment, economic
well-being, and ability to reach their full potential [4-6].

Interventionsto promote adolescent SRH (ASRH) increasingly
use mobile phones. Mobile app platforms have the potential to
advance SRH. Nearly 90% of young people aged 15to 24 years
in North America use the internet daily or own a smartphone
[7,8]. The use of mabiletechnology for health promotion offers
privacy [9-14], accessto personalized information [9,11,13,15],
and convenience[9,14,16], making it avaluable way to provide
accurate information to adol escents about sexual health [9-15].
Furthermore, young people are responsive to and excited about
using new technologies for SRH promotion [9,12,17,18].
Offering SRH information via mobile technologies has an
emerging evidence base that recommends mobile health
(mHealth) asan acceptable, feasible, and promising intervention
approach [19-22]. Thisevidenceincludes, first, the World Health
Organization-ed High Impact Practices recommendation that
digital technologies be integrated into family planning [19].
This recommendation is supported by a review of SMS text
messaging as a digital tool [20] that demonstrates the high
acceptability of these interventions among beneficiaries, even
though few apps were available with this eval uative component
[20]. Echoing these recommendations, a systematic review of
mHealth added that the outcomes of these interventions were
generally positive but susceptible to threats such as a lack of
stable devel opment funding [21]. Although a second systematic
review also concluded that these interventions were promising,
both reviews end by exhorting the collection of additional
evidence [22]. Previous research suggests that providing SRH
information via mobile phones is highly appealing to young
people and can positively influence SRH outcomes including
improving knowledge, reducing sexual risk behavior, and
increasing the use of health services [23-27]. The appealing
qualities of mHealth interventions (eg, mobile apps) have
translated into growing recognition that maobile apps offer a
promising platform for reaching large numbers of adolescents
across diverse settings with private, essential, high-quality, and
comprehensive SRH information and support.

Given the rapid proliferation of smartphone apps, there are
several mobile appsthat have been devel oped to promote ASRH.
However, to date, no comprehensive attempt has been made to
identify and provide information on the quality of these apps.
It is increasingly difficult for users, health professionals, and
researchersto readily identify and assess high-quality apps[28].
Little information on the quality of these apps is available,
beyond the star ratings published on retailers web pages,
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whereas app reviews are subjective by nature. An updated
systematic approach to establishing and evaluating the quality
of ASRH mobile appsisurgently needed to rigorously evaluate
whether they are a viable and effective strategy for reaching
adolescents and improving ASRH knowledge and behaviorsin
particular. Although recent reviews have examined digital health
solutionsto ASRH [9,29-31], none have updated our knowledge
by using the same evaluative framework to directly compare
the quality of these solutions. The objective of our study was
to conduct an environmental scan to produce an inventory of
A SRH-specific mobile apps with descriptions of their purpose,
structure, operations, and quality of evidence. An understanding
of the available A SRH-specific mobile appsthat currently exist
in North Americawill help inform (1) the quality and usability
of mobile apps to promote ASRH and (2) the potential
development of new mabile apps specific to adolescents living
in North America

Methods

Summary

We developed search terms designed to work with Apple and
Googl€e's app store search algorithms, and then, using software
built for searching both stores, we created an app database based
on this search strategy. Subsequently, 2 reviewers applied the
inclusion and exclusion criteriato the database and filtered apps
based on 9 criteria. Using thislist of apps, we built an evidence
table of app information, and the app reviewers assessed each
included app using avaidated health app assessment framework,
the Mobile App Rating Scale (MARS) [32,33]. Discrepancies
between ratings were addressed through discussion between the
app reviewers. Results were then analyzed for trends in
SRH-related apps for adolescents, and gaps in app quality that
could be used to improve apps in the future were identified.

Search Terms

As we were interested in SRH apps for adolescents in North
America, we limited searches to the US and Canadian versions
of the Google Play and Apple App stores. There is little
formalized knowledge available to researchers about the
specifics of how these stores' searcheswork [34], and our results
will be presented in the context that we lack specificity about
how these algorithms work. Based on outreach to Google and
Apple, as well as available documentation for app developers,
results from the Google app store are drawn from app title,
publisher, and app description, whereas results from the Apple
app store are based on app title, keywords, and primary category
(eg, education or lifestyle).

When searching Apple and Googl€'s app stores using amobile
device, wefound that apps unavailable in Canadaor the United
States and apps not compatible with a particular device were
not included in search results. In addition, results were
personalized, which could have biased the apps examined based
on the researchers’ search profiles. We addressed this by using
custom software built to search the Google Play and Apple App
storesthat has been previoudly tested to ensure that personalized
results and device compatibility were not influencing search
results[35].
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We carried out a short literature scan on ASRH using 4
electronic databases (Ovid MEDLINE, PubMed, Cochrane
Library, and CINAHL) to identify 15 key terms related to
ASRH: sex, sexuality, sexual health, sexual education, sexual
health education, reproductive, reproductive health,
contraceptive, birth control, pregnancy, safe sex, sex and
relationships, sexually transmitted disease (STD), sexually
transmitted Infection (ST1), and HIV.

Search and Screening

We searched the Apple and Google app stores in Canada and
the United States on December 19, 2020, using the 15 terms
above. The search returned amaximum of 50 results per search
term per country, for each store, for amaximum of 1500 results
per app store (750 apps each from the Canadian and US stores).
We used custom Python software (Python Software Foundation)
that is not susceptible to changes in results from search

Textbox 1. Inclusion and exclusion criteria.
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personalization and device limitations, as confirmed by testing
on different computers. Results were automatically organized
inaCSV database, which was exported to an Excel spreadsheset
(Microsoft Corporation), and paired with an Excel-ready version
of theMARSto allow it to beintegrated easily into our evidence
table.

In total, 6 inclusion criteria and 3 exclusion criteria were used
to screen the apps (Textbox 1).

The 2 app reviewers (SLP and SK) independently assessed app
tittes and metadata (eg, description and paid/free status).
Reviewers discussed apps where disagreement on inclusion
occurred and used additional information (eg, photos of the app
from the Google or Apple store) to reach a consensus. In
addition, the 2 app reviewers recorded the reasons why any app
was unusable, unavailable, or could otherwise not be assessed
using the MARS.

Inclusion criteria

«  Contains content related to sexual health education

o Addressed any component of sexual health or sexuality

« App'sintended audience includes adolescents (aged 10-19 years)

« App still existsin the Google Play or Apple App store while being assessed

«  Targeted to North American adolescents (app specifically mentions adolescents as users)

« Avalablein English

Exclusion criteria

«  Paid (purchased; these apps, which only account for 5% of all apps [36], are unlikely to be useful to adolescents who cannot access, or are

unwilling to access, a credit card)
«  Developed for specific event such as a conference

«  Targeted to anon—North American context

App Quality Assessment

We used the MARS, avalidated tool used for assessing health
apps. The MARS was chosen for its high internal consistency
and interrater reliability. The MARS contains items related to
both the characteristics of an app (eg, rating and time since last
update) and app quality assessment. This assessment isdivided
into 5 subscales: Engagement (eg, how interesting or fun the
app is to use); Functionality (eg, how easy the app is to use);
Aesthetics (eg, the visual apped of the app); Information Quality
(eg, information quality and relevance); and Subjective Quality
(eg, how often the app would be used). Subscales are further
divided into items (directed questions). All MARS items are
scored on a 5-point, Likert-type scale, with a high score
indicating favorability for that item.

The 2 reviewers (SLP and SK) trained on the MARS by
reviewing previously rated apps, practiced rating 5 health apps
asagroup with all authors, and then discussed discrepanciesin
ratings before carrying out the MARS assessment for all
included apps. Differences on item scores were compared and
discussed, and a final item score was agreed on by both
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reviewers. All differencesin item scoreswereresolved following
discussion.

To assess each app, reviewers installed the app on an Android
or Apple device. If an app was available on both devices, the
Appleversion was assessed. Onceinstalled, reviewerslaunched
each app and interacted with it for 10 minutes. Reviewers
created a log-in or account for apps that required this process
to access app content. After interacting with the app, reviewers
assessed it with the MARS scale and reaccessed portions of the
app ad hoc to determine item scores. To determine whether an
app had an evidence base present in scientific literature,
reviewers searched Google Scholar and PubMed using theapp’s
name, and the first 50 results were examined for relevance. If
amatching paper was found, reviewers examined the nature of
that study to determine how to score the MARS item.

Analysis

Once we built an evidence table for all included apps, we
calculated subscale scores for each app by averaging items
within each subscale and then calculated the MARS score by
averaging the MARS itemsfor that app. We converted subscale
and MARS scores to ascore out of 5 to match the MARS item
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score range. The mean score of each item was also calculated
to create an item-wise mean score. We rank-ordered apps by
MARS score to allow for comparisons of app quality.

Wethen analyzed apps by comparing scores between each app’s
MARS score, subscale scores, and item scores. The subscale
and item scores of the top 4 apps (with the number of apps
arbitrarily chosen post hoc) were compared to the mean app
score. Apps were also compared based on duration since the
last update (dividing apps into less than or more than 6 months
since the last update). To identify gaps in app quality, we
compared mean item scores. We also identified areas for quality
improvement in the top 4 apps by comparing each app’s item
scores to the mean app item scores.

Results

Study Char acteristics

The search strategy (summarized in Figure 1) [37] identified a
total of 2761 mobile apps across 4 searches. After removing
1515 duplicate apps from the results, a total of 1246 mobile
apps from the Apple App store (n=751) and Google Play store
(n=495) were screened against the inclusion and exclusion
criteria. Based on the fina inclusion criteria, 15 mobile apps
were included in our environment scan. Of the 15 mobile apps
included, 5 were only available from the Apple platform

Benoit et al

(Condom Credit Card; Teenagerswith Experience; Tia: Female
Health Advisor; TMI Georgia; and Under the Stethoscope), 3
were only available from the Google platform (Adolescent
Health Issues; Class 12 Bio Notes; and Sexual Reproductive
Health Counsellor), and 7 were available from both Apple and
Google platforms (b(MOREsdfe; It Matters; My Sex Doctor
Lite; NeedTayKnow; Shnet; SAUTIplus, and The Sex Talk).
Of the 15 mobile appsincluded, 4 were updated within the last
6 months at the time of analysis (bM OREsafe; NeedTayK now;
Shnet; and Tia: Female Health Advisor), whereas 8 were last
updated more than 6 months ago (Adolescent Health Issues,
Class 12 Bio Notes; Condom Credit Card; It Matters; My Sex
Doctor Lite; SAUTIplus; Sexua Reproductive Health
Counsellor; and TMI Georgia). The remaining 3 mobile apps
did not provide information on the date of the last update
(Teenagers with Experience; The Sex Talk; and Under the
Stethoscope). Additionally, 4 mobile apps were targeted
specifically for adolescents (Adolescent Health Issues; Class
12 Bio Notes; Teenagers with Experience; and Under the
Stethoscope), 8 were targeted for adolescents and young adults
(Condom Credit Card; It Matters, NeedTayKnow; SAUTIplus,
Sexua Reproductive Health Counsellor; Shnet; The Sex Talk;
and TMI Georgia), and 3 were targeted for adolescents, young
adults, and adults (bMOREsafe; My Sex Doctor Lite; and Tia:
Female Health Advisor). This information is summarized in
Table 1.

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram of the app search and screening process. NA:

North America
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Table 1. Assessed app characteristics.
App name Availability Time since update Target(s)
Apple  Google Both <6 >6 No info Adoles- Adolescents Adolescents,
months  months cents and young young adults,
adults and adults
Sexual Reproductive Health g O O
Counsellor
Adolescent Health Issues O O
Class 12 Bio Notes
My Sex Doctor Lite O O O
NeedTayKnow ad ad
SAUTIplus O O
bMOREsafe g ad g
Teenagers with Experience O O
The Sex Talk g g
It Matters a g
TMI Georgia O ad
Shnet g d 0
Condom Credit Card O 0
Under the Stethoscope O d
Tia: Female Health Advisor O O

Study Findings
The included mobile apps had a mean score of 3.4/5 on the

MARS. The included mobile apps scored the highest on the
subdomain of Functionality, with amean score of 4.1/5, whereas

the subdomain of Engagement received the lowest mean score
of 2.9/5. The overall mobile app mean score was 2.5/5 for the
Subjective Quality subdomain, 3.3/5 for the Aesthetics
subdomain, and 3.3/5 for the Information subdomain. The scores
are summarized in Table 2.

Table 2. Scores by Mobile App Rating Scale (MARS) subdomain and overall luality.

Mean score?

Subdomain

A: Engagement 29

B: Functionality 41

C: Aesthetics 33

D: Information 33

E: Subjective Quality 25
App quality

Overall mean (subdomains A to D) 34

3Mean scores are out of atotal of 5.

MARS Subdomains

Theindividual mobile app MARS scores varied between 2.3/5
and 4.7/5 on the MARS tool (Figure 2). Tia: Female Health
Advisor wasthe highest-scoring mobile app, followed by Under
the Stethoscope, Condom Credit Card, and Shnet.

For the Engagement subdomain, Tia: Female Health Advisor
received the highest mean score of 5/5, whereas Under the
Stethoscope received amean score of 4.2/5. Shnet and Condom
Credit Card had lower mean scores of 3.2/5 and 3/5,
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respectively. For the Functionality subdomain, Tiaz Female
Health Advisor and Condom Credit Card both received the
highest mean score of 4.5/5. Under The Stethoscope followed
with a mean score of 4.3/5, whereas Shnet received a
Functionality mean score of 4/5. In the Aesthetics subdomain,
Tia. Female Health Advisor again received the highest mean
score of 5/5. Under the Stethoscope, Condom Credit Card, and
Shnet each received a mean score of 4.3/5 in the Aesthetics
subdomain. The mean scores in the Information subdomain
were 4.6/5 for Condom Credit Card, 4.4/5 for Tia: Female
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Health Advisor, 4.2/5 for Under the Stethoscope, and lastly,
3.6/5 for Shnet. For the Subjective Quality mean scores, Tia:
Female Health Advisor wasrated the highest with amean score

Benoit et al

of 4.5/5. Under the Stethoscope and Shnet both received a
Subjective Quality mean score of 3.8/5, whereas Condom Credit
Card received thelowest Subjective Quality mean score of 3.5/5.

Figure 2. Cumulative score of each app’s Mobile App Rating Scale (MARS) subdomains.
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Areasof Strength

In acomparison of thetop 4 mobile apps against the mean score
of all included mobile apps (Figure 3), our study found common
areas of strength onthe MARS items. Overall, the mobile apps
included in our study scored high on the MARS items of
gestural design, performance, ease of use, and navigation
(Figure 3). Although visual information wasrated highly (4.5/5),

8.0 10.0 12.0 14.0 18.0 20.0

m Aesthetics mean Information mean

only 8 (53%) out of 15 apps contained it, and therefore, this
item was not considered a strength. These results suggest that
future mobile apps in the area of SRH should continue to
consider gestural design, performance, ease of use, and
navigation in the development and dissemination of mobile
apps. However, our study identified important gapsinthe MARS
itemsfor current mobile apps being offered in the area of SRH.

Figure 3. Scores of top 4 apps and the mean of al apps by Mobile App Rating Scale (MARS) items.
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Areas of Weakness

Primary Areas of Weakness

In acomparison of thetop 4 mobile apps against the mean score
of al included mobile apps (Figure 3), our study identified
primary and secondary areas of weakness on the MARS items
for mobile apps currently being offered.

Our study identified 2 major gaps in the MARS items across
the included mobile apps. First, the MARS item goals—“Does
app have specific, measurable and achievable goals (specified
in app store description or within the app itself)?’ [32]—was
absent across mobile apps. Second, the MARS item evidence
base—"Has the app been trialled/tested; must be verified by
evidence (in published scientific literature)?’ [32]—was
additionally lacking across mobile apps. Thesefindings suggest
that researchers should strongly consider incorporating specific
goals in the development of SRH mobile apps, in addition to
developing a strong evidence base for future mobile apps on
SRH. Integrating these MARS items—goals and evidence
base—into future SRH mobile apps may fill the current gap in
end-user needs.

Secondary Areas of Weakness

Furthermore, our study identified 2 secondary areas of weakness
in acomparison of thetop 4 mobile apps against the mean score
of al included mobile apps. First, the MARS item
customisation—'Does it provide/retain all necessary
settings/preferences for apps features (e.g. sound, content,
notifications, etc.)?’ [32]—was lacking. Future development
of mobile apps on SRH topics should consider the importance
of app customization to comprehensively reach the needs of
potential end users. The MARS item Wobuld you pay for this
app? additionally scored low across the top 4 mobile apps
assessed. By addressing the aforementioned gaps of goals,
evidence base, and customisation, future SRH mobile apps may
increase end-user satisfaction, and thus, increase end users
willingness to pay for the app.

Discussion

Principal Findings

This environmental scan aimed to provide a comprehensive
overview of the mobile apps developed to promote ASRH
knowledge and outcomes. Research into smartphone apps for
ASRH is sparse. Despite the plethora of mobile apps on the
market, our literature search identified only 15 apps pertaining
to this subject. To our knowledge, our study is one of the first
to perform a comprehensive assessment of mobile apps being
developed for ASRH that are used during the COVID-19
pandemic. Smartphone apps have immense potentia to improve
health knowledge, behaviors, and outcomes for young people.
Weidentified 15 mobile appsthat we scored acrossthe MARS.
These apps differed interms of their engagement, functionality,
aesthetics, information quality, and overall purpose. Most of
the apps acquired the highest scorein Functionality (mean score
of 4.1). Thisfinding showsthat most apps prioritize functionality
(including concepts such as app performance, the ease of
learning the app, and easy navigation between screens) over
other features.

https://pediatrics.,jmir.org/2022/4/e33826
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The majority of the mobile appsincluded in this environmental
scan are lacking in the MARS items goals and evidence base.
This finding is unsurprising as the mHealth field has been
criticized for producing limited evidence about the efficacy and
effectiveness of evidence base information [38-40]. Researchers
of previous studies that examined youths' perspectives on the
use of digital technologies in sexual health education reported
that adolescents prefer sexual health education resources that
are accessible (ie, amobile app is a preferred resource because
they receiveimmediate answersto their questions), trustworthy
(ie, resources must be credible and have an evidence base), and
confidential and private (ie, resources should offer information
in a nonthreatening way that will not cause embarrassment)
[41,42]. The credibility, quality, and accuracy of information
areimportant factorsthat encourage young peopleto usedigital
platforms for SRH information, and adolescents do not act on
digital information if they do not trust its credibility [9,43].
Digital technologies or social media platforms with improved
resourcesthat provide evidence-based information on SRH and
rights are useful for accessing reliable and confidential
information [44], but the availability of thisinformationin some
domains (eg, HIV-related apps) has been criticized [45].

Another area of weakness identified is the lack of app
customization to comprehensively reach the needs of all
potential end users. Consultation with usersis essentia in the
development of mobile apps targeted at young people, as this
group can be particularly influenced by the look and feel of an
app. Previous research suggests that listening to and meeting
young people’s desires in terms of mobile app and content is
essential in engaging them [46-48].

Strengthsand Limitations

The psychometric properties of the MARS tool have been
proven to be reliable and valid [32], and the use of this tool
lends strength to our study’s conclusions. Further, our study
provides a comprehensive assessment of all mobile apps
available in North America for adolescents SRH. However,
apps in languages other than English could not be assessed,
which limits the generalizability of our results and the storesin
which we could search for apps. Likewise, paid apps were not
included in the search. In addition, the features of the apps
examined by us may be different from the updated versions of
the app, and these features might have been addressed in apps
developed after this review. This possibility is inevitable
considering the rapidity with which apps are developed and
reformed. Despite the high interrater reliability of this scale
[32], the reviewers subjectivity might have influenced the
ratings awarded, and caution must be exercised when
interpreting the results portrayed in this study. Finaly, only 2
reviewers carried out the MARS assessment of each app,
limiting information quality in our analysis.

Conclusions

Digital health tools, such as smartphone-based apps, play an
important rolein preserving the continuity of SRH servicesfor
adolescents and youths. There are numerous mobile apps
available to provide information related to ASRH. However,
very few mobile apps provide comprehensive, reliable, and
evidence-based SRH information to promote ASRH. Thisreview
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providesan overview of mobileappsavailablein North America  used to conduct future studies to evaluate the use and efficacy
related to ASRH, summarizes their strengths and limitations  of mobile apps on health knowledge and behaviors and promote
through a qualitative assessment, and delineates key functions ASRH.

and features needed for future apps. This information can be

Acknowledgments

JRAB isfunded by a Women and Children’s Health Research Institute (WCHRI) postdoctoral fellowship award, which has been
funded through the generous support of the Stollery Children’s Hospital Foundation through the WCHRI.

Conflictsof Interest
None declared.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Kuzma EK, Peters RM. Adolescent vulnerability, sexual health, and the NP'srole in health advocacy. J Am Assoc Nurse
Pract 2016 Jul;28(7):353-361. [doi: 10.1002/2327-6924.12331] [Medline: 26688465]

Making health services adolescent friendly: devel oping national quality standards for adolescent friendly health services.
World Health Organization. 2012. URL: https://apps.who.int/iris/bitstream/handle/10665/75217/9789241503594_eng.pdf
[accessed 2022-09-26]

Adolescent development. National Library of Medicine. 2018. URL : https.//medlineplus.gov/ency/article/002003.htm
[accessed 2022-09-26]

Herbenick D, Reece M, Schick V, Sanders SA, Dodge B, Fortenberry JD. Sexual behaviors, relationships, and perceived
health status among adult women in the United States: results from a national probability sample. J Sex Med 2010 Oct;7
Suppl 5:277-290. [doi: 10.1111/].1743-6109.2010.02010.x] [Medline: 21029385]

Hensel DJ, Nance J, Fortenberry JD. The association between sexua health and physical, mental, and socia health in
adolescent women. J Adolesc Health 2016 Oct;59(4):416-421 [FREE Full text] [doi: 10.1016/].jadohealth.2016.06.003]
[Medline: 27491340]

Defining sexual health: report of atechnical consultation on sexua health, 28-31 January 2002, Geneva. World Health
Organization. 2006. URL : http://mwww.who.int/reproductive-heal th/publications/sexual heal th/index.html [accessed 2022-09-26]
Global mobile consumer trends, 2nd edition: mobile continuesits global reach into all aspects of consumers lives. Deloitte.
URL: https://www?2.del oitte.com/us/en/pages/technol ogy-media-and-tel ecommuni cations/articles/
global-mobile-consumer-trends.html [accessed 2022-09-26]

Anderson M, Jiang J. Teens, social media and technology 2018. Pew Research Center. 2018 May 31. URL: https.//www.
pewresearch.org/internet/2018/05/31/teens-social -media-technol ogy-2018/ [accessed 2022-09-26]

L'Engle KL, Mangone ER, Parcesepe AM, Agarwal S, Ippoliti NB. Maobile phone interventions for adolescent sexual and
reproductive health: a systematic review. Pediatrics 2016 Sep 01;138(3):€20160884. [doi: 10.1542/peds.2016-0884]
[Medline: 27553221]

Guse K, Levine D, Martins S, Lira A, Gaarde J, Westmorland W, et al. Interventions using new digital media to improve
adolescent sexual health: a systematic review. J Adolesc Health 2012 Dec;51(6):535-543. [doi:
10.1016/j.jadohealth.2012.03.014] [Medline: 23174462]

Boyar R, Levine D, Zensius N. TECHsex USA: youth sexuality and reproductive health in the digital age. SIS Inc. 2011.
URL.: https://www.yth.org/wp-content/uploads/Y TH-youth-heal th-digital -age.pdf [accessed 2022-09-26]

Cornelius JB, St Lawrence JS. Receptivity of African American adolescents to an HIV-prevention curriculum enhanced
by text messaging. J Spec Pediatr Nurs 2009 Apr;14(2):123-131 [FREE Full text] [doi: 10.1111/j.1744-6155.2009.00185.x]
[Medline: 19356206]

Cornelius JB, St Lawrence JS, Howard JC, Shah D, Poka A, McDonald D, et a. Adolescents' perceptions of amobile cell
phone text messaging-enhanced intervention and development of a mobile cell phone-based HIV prevention intervention.
J Spec Pediatr Nurs 2012 Jan;17(1):61-69 [ FREE Full text] [doi: 10.1111/j.1744-6155.2011.00308.x] [Medline: 22188273]
Crutzen R, Peters GY, Portugal SD, Fisser EM, Grolleman JJ. An artificially intelligent chat agent that answers adolescents
guestions related to sex, drugs, and alcohol: an exploratory study. J Adolesc Health 2011 May;48(5):514-519. [doi:
10.1016/j.jadoheal th.2010.09.002] [Medline: 21501812]

CollinsRL, Martino S, Shaw R. Influence of new media on adolescent sexual health. RAND Corporation. 2010. URL:
https.//www.rand.org/pubs/working_papersWR761.html [accessed 2022-09-26]

Perry RCW, Kayekjian KC, Braun RA, Cantu M, Sheoran B, Chung PJ. Adolescents' perspectives on the use of atext
messaging service for preventive sexual health promotion. J Adolesc Health 2012 Sep;51(3):220-225. [doi:
10.1016/j.jadohealth.2011.11.012] [Medline: 22921131]

Devine S, Bull S, Dreisbach S, Shlay J. Enhancing a teen preghancy prevention program with text messaging: engaging
minority youth to develop TOP ® Plus Text. J Adolesc Health 2014 Mar;54(3 Suppl):S78-S83 [FREE Full text] [doi:
10.1016/j.jadohealth.2013.12.005] [Medline: 24560081]

https://pediatrics.jmir.org/2022/4/e33826 JMIR Pediatr Parent 2022 | vol. 5 | iss. 4 | 33826 | p. 8

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1002/2327-6924.12331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26688465&dopt=Abstract
https://apps.who.int/iris/bitstream/handle/10665/75217/9789241503594_eng.pdf
https://medlineplus.gov/ency/article/002003.htm
http://dx.doi.org/10.1111/j.1743-6109.2010.02010.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21029385&dopt=Abstract
https://europepmc.org/abstract/MED/27491340
http://dx.doi.org/10.1016/j.jadohealth.2016.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27491340&dopt=Abstract
http://www.who.int/reproductive-health/publications/sexualhealth/index.html
https://www2.deloitte.com/us/en/pages/technology-media-and-telecommunications/articles/global-mobile-consumer-trends.html
https://www2.deloitte.com/us/en/pages/technology-media-and-telecommunications/articles/global-mobile-consumer-trends.html
https://www.pewresearch.org/internet/2018/05/31/teens-social-media-technology-2018/
https://www.pewresearch.org/internet/2018/05/31/teens-social-media-technology-2018/
http://dx.doi.org/10.1542/peds.2016-0884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27553221&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2012.03.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23174462&dopt=Abstract
https://www.yth.org/wp-content/uploads/YTH-youth-health-digital-age.pdf
https://europepmc.org/abstract/MED/19356206
http://dx.doi.org/10.1111/j.1744-6155.2009.00185.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19356206&dopt=Abstract
https://europepmc.org/abstract/MED/22188273
http://dx.doi.org/10.1111/j.1744-6155.2011.00308.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22188273&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2010.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21501812&dopt=Abstract
https://www.rand.org/pubs/working_papers/WR761.html
http://dx.doi.org/10.1016/j.jadohealth.2011.11.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22921131&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1054-139X(13)00799-4
http://dx.doi.org/10.1016/j.jadohealth.2013.12.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24560081&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Benoit et al

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

L'EngleKL, Vahdat HL, Ndakidemi E, Lasway C, Zan T. Evaluating feasibility, reach and potential impact of atext message
family planning information service in Tanzania. Contraception 2013 Feb;87(2):251-256. [doi:
10.1016/j.contraception.2012.07.009] [Medline: 22935322]

Family planning high impact practices list. High Impact Practices in Family Planning (HIPs). 2019. URL : https.//www.
fphighi mpactpracti ces.org/wp-content/upl0oads/2020/11/HIP _List Eng.pdf [accessed 2022-09-26]

Déglise C, SuggsL S, Odermatt P. Short message service (SMS) applicationsfor disease prevention in devel oping countries.
JMed Internet Res 2012 Jan 12;14(1):e3 [FREE Full text] [doi: 10.2196/jmir.1823] [Medline: 22262730]

Aranda-Jan CB, Mohutsiwa-Dibe N, Loukanova S. Systematic review on what works, what does not work and why of
implementation of mobile health (mHealth) projectsin Africa. BMC Public Health 2014 Feb 21;14:188 [FREE Full text]
[doi: 10.1186/1471-2458-14-188] [Medline: 24555733]

Gurman TA, Rubin SE, Roess AA. Effectiveness of mHealth behavior change communication interventionsin developing
countries: asystematic review of the literature. J Health Commun 2012;17 Suppl! 1:82-104. [doi:
10.1080/10810730.2011.649160] [Medline: 22548603]

Hightow-Weidman LB, Muessig KE, Bauermeister J, Zhang C, LeGrand S. Youth, technology, and HIV: recent advances
and future directions. Curr HIV/AIDS Rep 2015 Dec;12(4):500-515 [FREE Full text] [doi: 10.1007/s11904-015-0280-X]
[Medline: 26385582]

Levine D, McCright J, Dobkin L, Woodruff AJ, Klausner JD. SEXINFO: a sexual health text messaging service for San
Francisco youth. Am J Public Health 2008 Mar;98(3):393-395. [doi: 10.2105/AJPH.2007.110767] [Medline: 18235068]
Gold J, Aitken CK, Dixon HG, Lim MSC, Gouillou M, Spelman T, et a. A randomised controlled trial using maobile
advertising to promote safer sex and sun safety to young people. Health Educ Res 2011 Oct;26(5):782-794. [doi:
10.1093/her/cyr020] [Medline; 21447750]

Lim MSC, Hocking JS, Aitken CK, Fairley CK, JordanL, LewisJA, et a. Impact of text and email messaging on the sexual
health of young people: arandomised controlled trial. J Epidemiol Community Health 2012 Jan;66(1):69-74. [doi:
10.1136/jech.2009.100396] [Medline: 21415232]

Vahdat HL, L'Engle KL, Plourde KF, MagariaL, Olawo A. There are some questionsyou may not ask in aclinic: providing
contraception information to young peoplein Kenyausing SMS. Int J Gynaecol Obstet 2013 Nov;123 Suppl 1:e2-e6 [FREE
Full text] [doi: 10.1016/].ijgo0.2013.07.009] [Medline: 24012514]

Cummings E, Borycki EM, Roehrer E. Issues and considerations for healthcare consumers using mobile applications. Stud
Health Technol Inform 2013;183:227-231. [Medline: 23388288

Badawy SM, Kuhns LM. Texting and mobile phone app interventions for improving adherence to preventive behavior in
adolescents: asystematic review. IMIR mHealth uHealth 2017 Apr 19;5(4):e50 [FREE Full text] [doi: 10.2196/mhealth.6837)
[Medline: 28428157]

Bond SJ, Parikh N, Maimudar S, Pin S, Wang C, WillisL, et al. A systematic review of the scope of study of mHealth
interventions for wellness and related challenges in pediatric and young adult populations. Adolesc Health Med Ther 2022
Feb 07;2022(13):23-38 [FREE Full text] [doi: 10.2147/AHMT.S342811] [Medline: 35173502]

Saragih ID, Imanuel Tonapa S, PortaCM, Lee B. Effects of tel ehealth interventions for adolescent sexual health: asystematic
review and meta-analysis of randomized controlled studies. J Telemed Telecare 2021 Dec 13:1357633X211047762. [doi:
10.1177/1357633X211047762] [Medline: 34903065]

Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mabile app rating scale: a new tool for
assessing the quality of health mobile apps. IMIR mHealth uHealth 2015 Mar 11;3(1):e27 [FREE Full text] [doi:
10.2196/mhesalth.3422] [Medline: 25760773]

Stoyanov SR, Hides L, Kavanagh DJ, Wilson H. Development and validation of the user version of the Mobile Application
Rating Scale (UMARS). IMIR mHealth uHealth 2016 Jun 10;4(2):e72 [FREE Full text] [doi: 10.2196/mhealth.5849]
[Medline: 27287964]

Salazar A, de SolaH, Failde I, Moral-Munoz JA. Measuring the quality of mobile apps for the management of pain:
systematic search and evaluation using the Maobile App Rating Scale. IMIR mHealth uHealth 2018 Oct 25;6(10):e10718
[FREE Full text] [doi: 10.2196/10718] [Medline: 30361196]

Benoit J, Hartling L, Chan M, Scott S. Characteristics of acute childhood illness apps for parents: environmental scan. J
Med Internet Res 2021 Oct 19;23(10):e29441 [FREE Full text] [doi: 10.2196/29441] [Medline: 34665144]

Han C, Reyes |, Elazari Bar On A, Reardon J, Feal A, Bamberger KA, et al. Do you get what you pay for? comparing the
privacy behaviors of free vs. paid apps. 2019 Apr 14 Presented at: Workshop on Technology and Consumer Protection
(ConPro 2019), in conjunction with the 40th IEEE Symposium on Security and Privacy; May 20-22, 2019; San Francisco,
CA URL: https://www.ieee-security.org/T C/SPW2019/ConPro/papers/han-conprol9. pdf

Page M J, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et a. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021 Mar 29;372:n71 [FREE Full text] [doi: 10.1136/bmj.n71] [Medline:
33782057]

Al-Shorbaji N, Geissbuhler A. Establishing an evidence base for e-health: the proof isin the pudding. Bull World Health
Organ 2012 May 01;90(5):322-322A [FREE Full text] [doi: 10.2471/BLT.12.106146] [Medline: 22589560]

https://pediatrics.jmir.org/2022/4/e33826 JMIR Pediatr Parent 2022 | vol. 5 | iss. 4 | 33826 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.contraception.2012.07.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22935322&dopt=Abstract
https://www.fphighimpactpractices.org/wp-content/uploads/2020/11/HIP_List_Eng.pdf
https://www.fphighimpactpractices.org/wp-content/uploads/2020/11/HIP_List_Eng.pdf
https://www.jmir.org/2012/1/e3/
http://dx.doi.org/10.2196/jmir.1823
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22262730&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-14-188
http://dx.doi.org/10.1186/1471-2458-14-188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24555733&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2011.649160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22548603&dopt=Abstract
https://europepmc.org/abstract/MED/26385582
http://dx.doi.org/10.1007/s11904-015-0280-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26385582&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2007.110767
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18235068&dopt=Abstract
http://dx.doi.org/10.1093/her/cyr020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21447750&dopt=Abstract
http://dx.doi.org/10.1136/jech.2009.100396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21415232&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0020-7292(13)00382-2
https://linkinghub.elsevier.com/retrieve/pii/S0020-7292(13)00382-2
http://dx.doi.org/10.1016/j.ijgo.2013.07.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24012514&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23388288&dopt=Abstract
https://mhealth.jmir.org/2017/4/e50/
http://dx.doi.org/10.2196/mhealth.6837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28428157&dopt=Abstract
https://dx.doi.org/10.2147/AHMT.S342811
http://dx.doi.org/10.2147/AHMT.S342811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35173502&dopt=Abstract
http://dx.doi.org/10.1177/1357633X211047762
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34903065&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
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/2018/10/e10718/
http://dx.doi.org/10.2196/10718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30361196&dopt=Abstract
https://www.jmir.org/2021/10/e29441/
http://dx.doi.org/10.2196/29441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34665144&dopt=Abstract
https://www.ieee-security.org/TC/SPW2019/ConPro/papers/han-conpro19.pdf
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=33782057
http://dx.doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33782057&dopt=Abstract
https://europepmc.org/abstract/MED/22589560
http://dx.doi.org/10.2471/BLT.12.106146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22589560&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Benoit et al

39.

40.

41.

42.

43.

45,

46.

47.

48.

Kumar S, Nilsen WJ, Abernethy A, Atienza A, Patrick K, Pavel M, et a. Mabile health technol ogy evaluation: the mHealth
evidence workshop. Am J Prev Med 2013 Aug;45(2):228-236 [FREE Full text] [doi: 10.1016/j.amepre.2013.03.017]
[Medline: 23867031]

Tomlinson M, Rotheram-Borus MJ, Swartz L, Tsai AC. Scaling up mHealth: where is the evidence? PLoS Med 2013 Mar
12;10(2):€1001382 [FREE Full text] [doi: 10.1371/journal.pmed.1001382] [Medline: 23424286]

Jones RK, Biddlecom AE. Istheinternet filling the sexual health information gap for teens? an exploratory study. JHealth
Commun 2011 Feb;16(2):112-123. [doi: 10.1080/10810730.2010.535112] [Medline: 21207311]

Narushima M, Wong JP, Li AT, Bhagat D, Bisignano A, Fung KP, et al. Youth perspectives on sexual health education:
voices from the Y EP study in Toronto. Can J Hum Sex 2020 Apr 01;29(1):32-44. [doi: 10.3138/cjhs.2019-0049]

Girl Effect, Women Déliver. Going online for sexual and reproductive health: meaningfully engaging adolescent girls and
young women for smarter digital interventions. Women Deliver. 2020. URL : https://womendeliver.org/wp-content/upl oads/
2020/08/Going-Online-for-Sexual -and-Reproductive-Heal th.pdf [accessed 2022-09-26]

Meherali S, Salami B, Okeke-lhejirika P, Vallianatos H, Stevens G. Barriers to and facilitators of South Asian immigrant
adolescents' access to sexua and reproductive health servicesin Canada: a qualitative study. Can J Hum Sex 2021 Dec
01;30(3):329-338. [doi: 10.3138/cjhs.2020-0056]

Muessig KE, Pike EC, Legrand S, Hightow-Weidman LB. Mobile phone applications for the care and prevention of HIV
and other sexually transmitted diseases: areview. JMed Internet Res 2013 Jan 04;15(1):e1 [FREE Full text] [doi:
10.2196/jmir.2301] [Medline: 23291245]

Livingstone S. The challenge of engaging youth online. Eur J Commun 2016 Jul 26;22(2):165-184. [doi:
10.1177/0267323107076768]

Franck LS, Noble G. Here's an idea: ask the users! young peopl€'s views on navigation, design and content of a health
information website. JChild Health Care 2007 Dec;11(4):287-297. [doi: 10.1177/1367493507083941] [Medline: 18039731]
McCarthy O, Carswell K, Murray E, Free C, Stevenson F, Bailey JV. What young people want from a sexual health website:
design and development of Sexunzipped. JMed Internet Res 2012 Oct 12;14(5):e127 [FREE Full text] [doi:
10.2196/jmir.2116] [Medline: 23060424]

Abbreviations

ASRH: adolescent sexual and reproductive health
MARS: Mobile App Rating Scale

mHealth: mobile health

SRH: sexual and reproductive health

Edited by S Badawy; submitted 24.09.21; peer-reviewed by S Gilbert, KM Jackman, L Shrier; comments to author 29.03.22; revised
version received 27.05.22; accepted 02.09.22; published 04.10.22

Please cite as:

Benoit JRA, Louie-Poon S, Kauser S, Meherali S

Promoting Adolescent Sexual and Reproductive Health in North America Using Free Mobile Apps: Environmental Scan
JMIR Pediatr Parent 2022;5(4):€33826

URL: https://pediatrics,jmir.org/2022/4/e33826

doi: 10.2196/33826

PMID:

©James Russell Andrew Benoit, Samantha L ouie-Poon, Samar Kauser, SalimaMeherali. Originally published in IMIR Pediatrics
and Parenting (https://pediatrics.jmir.org), 04.10.2022. Thisis 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 Pediatrics and Parenting, is properly cited. The
complete bibliographic information, alink to the original publication on https.//pediatrics.jmir.org, as well as this copyright and
license information must be included.

https://pediatrics.jmir.org/2022/4/e33826 JMIR Pediatr Parent 2022 | vol. 5 | iss. 4 | €33826 | p. 10

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/23867031
http://dx.doi.org/10.1016/j.amepre.2013.03.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23867031&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1001382
http://dx.doi.org/10.1371/journal.pmed.1001382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23424286&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2010.535112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21207311&dopt=Abstract
http://dx.doi.org/10.3138/cjhs.2019-0049
https://womendeliver.org/wp-content/uploads/2020/08/Going-Online-for-Sexual-and-Reproductive-Health.pdf
https://womendeliver.org/wp-content/uploads/2020/08/Going-Online-for-Sexual-and-Reproductive-Health.pdf
http://dx.doi.org/10.3138/cjhs.2020-0056
https://www.jmir.org/2013/1/e1/
http://dx.doi.org/10.2196/jmir.2301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23291245&dopt=Abstract
http://dx.doi.org/10.1177/0267323107076768
http://dx.doi.org/10.1177/1367493507083941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18039731&dopt=Abstract
https://www.jmir.org/2012/5/e127/
http://dx.doi.org/10.2196/jmir.2116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23060424&dopt=Abstract
https://pediatrics.jmir.org/2022/4/e33826
http://dx.doi.org/10.2196/33826
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

