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Abstract

Background: Pregnant adolescent women increasingly seek support during pregnancy and the puerperium through digital
platformsinstead of the traditional support system of family, friends, and the community. However, it isuncertain whether digital,
web-based tools are reliable and effective in providing information to the user on a variety of topics such as fetal development,
pregnancy outcomes, delivery, and breastfeeding to improve maternal and infant outcomes.

Objective: We aimed to identify web-based tools designed to promote knowledge, attitudes, and skills of pregnant adolescents
or adolescent mothers and determine the efficacy of such web-based tools compared with conventional resources in promoting
good pregnancy and infant outcomes.

Methods: A systematic search was conducted using Medline, Scopus, CINAHL, and PsycINFO for articles published from
January 2004 to November 2020 to identify randomized trial s and observational studiesthat eval uated digital, web-based platforms
to deliver resourcesto pregnant adolescents. All articleswritten in the author’ slanguages were included. Two authorsindependently
reviewed abstracts and full-text articles for inclusion and assessed study quality. Risk of biasin each study was assessed using
appropriate tools recommended by PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) and the
Joanna Briggs I nstitute. We adopted a qualitative synthesis and presented the resultsin anarrative format due to the heterogenous
nature of the studies.

Results: Seven articles met the inclusion criteria and were analyzed. The magjority of the studies were graded to be of low to
moderate risk for bias. The research methodol ogies represented were varied, ranging from randomized (n=1) and nonrandomized
controlled trials (n=1) and prospective cohort studies (n=1) to mixed methods studies (n=1) and longitudinal surveys (n=3). Four
studies included active web-based interventions, and 3 described exposure to web-based tools, including the use of socia media
and/or other internet content. Web-based tools positively influenced treatment-seeking intentions (intervention 17.1%, control
11.5%, P=.003) and actual treatment-seeking behavior for depression among postpartum adol escents (intervention 14.1%, control
6.5%, P<.001). In contrast, readily availableinformation on theinternet may |eave adolescentswith increased anxiety. Thecritical
difference liesin information curated by health care professionals specifically to address targeted concerns versus self-acquired
data sourced from various websites.

Conclusions: Despite almost universal web use, few studies have used this platform for health promotion and disease prevention.

Social media interventions or web-based tools have the potential to positively influence both maternal and infant outcomes in
adolescent pregnancy, but there is a need for more well-conducted studies to demonstrate the effectiveness of these support
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programs. The vastness of the information available on theweb limitsthe ability of health care professional sto monitor or control
sources of information sought by patients. Thus, it is important to create professionally curated platforms to prevent or limit
exposure to potentially misleading or harmful information on the internet while imparting useful knowledge to the user.

Trial Registration:

PROSPERO International Prospective Register of Systematic Reviews CRD42020195854;

https://www.crd.york.ac.uk/prospero/display_record.php?RecordlD=195854

(J Med Internet Res 2021;23(8):€26786) doi: 10.2196/26786
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Introduction

Pregnant adolescents are an especially vulnerable population.
Despite the significant decline of adolescent pregnancies in
recent decades [1], the World Health Organization estimates
that 12 million girls aged 15 to 19 years give birth yearly in
developing countries [2]. These adolescents are at increased
risk of prenatal and perinatal complicationsincluding gestational
hypertension, preterm delivery, low infant birth weight, and
other neonatal complications[3-5]. Adolescent pregnanciesare
more prevalent in socioeconomically  disadvantaged
communities, on a background of disrupted family structures
and limited educational opportunities [6]. Poor pregnancy
outcomes are more freguent among socioeconomically
disadvantaged adolescents, largely due to the complex social
and cultural factors that result in lower or delayed maternal
engagement with health care services[7,8].

The transition from child-free adolescence to motherhood is
daunting. Traditionally, those who are pregnant or postpartum
turn to their family, friends, and partners for support [9]. More
recently, community-based and home-visit programs have also
been established to support adolescent mothers. Home-visit
programs may offer better outcomes in adolescents who are
difficult to engage due to close bonds formed [10]. These
programs aim to provide access to information, resources, and
social support in order to maximize coping strategies and
eventual reintegration into society [11,12]. The Teenage
Pregnancy Strategy is an example of a successful,
multicomponent intervention that has reduced adolescent
conceptions and improved outcomes for adol escent mothers by
providing support for mothers targeted at completion of
education and securing appropriate housing [13].

With increasing access to technology, expectant mothers may
seek pregnancy-related information or support from social media
[14,15] or internet-based platforms[16,17] instead of traditional
sources. Due to shifts in contemporary socia structure, many
women find themsel ves geographically and emotionally isolated
from their support system of family and friends [14,15].
Alternative support systems on digital platforms provide
opportunities for like-minded women to exchange experiences
and gain social support. Web-based support systems are
avalable regardless of time and location and alow for
anonymity of use, reducing stigmaand facilitating the discussion
of sensitive topics[18]. Furthermore, the majority of expectant
mothers perceive the internet to be a reliable source of
information and access information on alarge variety of topics

https://www.jmir.org/2021/8/e26786

including fetal development, delivery, and breastfeeding [16].
As such, information found on the internet has the potential to
influence the mother’s decisions surrounding her pregnancy
care[19].

While the definition of social mediais dynamic and constantly
evolving [20], in general, a social media site is an interactive
online platform that facilitates the exchange of user-generated
content [21,22]. In our study, we defined social media as any
online platform that enables users to exchange content (eg,
Facebook or Instagram), while internet content was defined as
any online platform that does not facilitate content exchange
among users (eg, websites or online reading materials) [21,22].
We defined web-based tools broadly as describing all services
and technologies found on online platforms and consider both
social media and internet content to be subsets of web-based
tools[23]. Despitetheir convenience and easy access|[24], these
tools have limitations. Information found online may not be
verified and may provide pregnant women with inaccurate,
unreliable, or unsupported knowledge [25]. A meta-analysis
evaluating the quality of online health information found that
70% of theincluded studies concluded that information sources
on the internet were of low quality [26] and often provided
advice with limited or no scientific evidence [27-29].
Specifically regarding women's health, inaccurate
celebrity-based advice has been highlighted [30]. Low-quality
pregnancy-related information may be harmful or conflicting
[29] and is often not discussed with health care providers to
clarify misconceptions [24,31], all of which have the potential
to negatively influence pregnancy outcomes. The unregulated
online community can also produce negative experiences for
the naive user [32]. As the use of social media or internet
resources during pregnancy is arelatively recent phenomenon,
there is an opportunity to explore the association between its
use among at-risk adolescents and perinatal outcomes.

The aims of this systematic review were to assess the impact
of web-based tools used by pregnant adolescents or adol escent
mothers on maternal and infant outcomes to compare these to
conventional resources and critically appraisethe evidence from
relevant quantitative and qualitative studies. The research
guestions addressed were as follows:

«  What types of available web-based tools are designed to
promote knowledge, attitudes, and skills of pregnant
adolescents or adolescent mothers?
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- How effective are these web-based tool sin promoting good
pregnancy and infant outcomes compared with conventional

resources?
Methods
Search Strategy
The protocol was registered with the International Prospective
Register  of Systematic  Reviews  (PROSPERO)

[CRD42020195854]. We followed the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)
guidelines[33] and conducted a systematic search of PubMed,
Scopus, CINAHL, and PsycINFO electronic databases for
articles published from January 2008 to November 2020. We
restricted publications to the last 12 years to ensure studies
promoted updated practices relating to pregnancy care. The
search was initially conducted on May 15, 2020, and updated
on December 5, 2020. The process of updating the search was
guided by methods described by Bramer et al [34]. We aso
conducted a secondary search to identify studies published
between 2004 and 2007 as the first concept of Web 2.0, which
is defined as a network platform that spans across all devices,
was introduced in 2004 [35]. No further studies met our
inclusion criteria. Two librarians from the National University
of Singapore Medical Library were consulted on thefinalization
of the search strategy. Search terms included “pregnant,”
“adolescents,” “socia media,” and “internet,” and thefull search
strategy can be found in Multimedia Appendix 1.

Selection of Studies

The study selection was conducted in two phases. During level
1 screening, two authors (JW, NA) independently screened all
studies retrieved by electronic database searches based on key
terms and resolved discrepancies by discussion with a third
author until alist of studies for level 2 screening was agreed
upon. During level 2 screening, the full texts of studies selected
in level 1 were retrieved and independently reviewed by the
same 2 authors to determine the eligibility of each study;
discrepancies were again resolved by discussion with the third
author until afinal list of studies was agreed on. The reasons
for exclusion were coded and recorded systematically.
Eligibility Criteria

All inclusion and exclusion criteria were defined a priori. We
included both quantitative and qualitative studies that explored
the association between the use of web-based tools by pregnant
adolescents or adolescent mothers and maternal and neonatal
outcomes. Studies that defined their population as adol escents
or studied women aged 21 years and younger were included.
Socia mediawas defined as online platforms providing avenues
to exchange content with other users (eg, Facebook, | nstagram,
Twitter, blogs, vlogs, forums, chatrooms) whileinternet content
was defined as online platforms that did not provide direct
opportunities to interact with other users (eg, websites, online
reading materials, internet programs). Conventiona tools
developed to support adolescent mothers such as brochures,
school-based counseling, community-based counseling, and
group and personal counseling werethe comparison of interest.
Maternal outcomes measured were physical (nutrition, physical
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activity, breastfeeding practices, birth complications, and risky
behaviors such as smoking and acohol consumption) and
psychosocia (mental health, depression, anxiety, lonelinessand
stress, self-esteem, birth preparedness, and parenting outcomes)
factors. Infant or child outcomes included preterm birth, low
birth weight, sudden infant death syndrome, and obesity. All
outcomes collected met the inclusion criteria. We included
studies with or without a comparison group that were relevant
to answering our research questions and excluded reviews,
abstracts, conference proceedings, letters, editorials, comments,
opinions, and book chapters. We excluded studiesthat were not
in English, Chinese, Malay, or French, the languages of the
authors. Studies that only examined the use of social media or
internet content with no quantitative or qualitative outcomes
were also excluded.

Data Extraction

We extracted relevant evidence using a standard proforma
including study design, settings, observational period, sample
size, participant characteristics, description of intervention and
comparison tools, maternal outcomes, infant or child outcomes,
adjusted factors, findings, and limitations.

Risk of Bias Assessment

We conducted a mixed methods systematic review to assessthe
relevant studies using various critical appraisal tools that are
validated and widely used. Qualitative studies [36] and
nonrandomized controlled trials [37] were evaluated using the
Joanna Briggs I nstitute instrument, which appraises articles as
“included,” “excluded,” or “ seek further info” based on 10- and
9-question checklists, respectively. Cohort or case-control
studies were evaluated using the Newcastle-Ottawa Quality
Assessment Scale [38], which rates articles according to
selection, comparability, and exposure categories using a star
system. Randomized controlled trials (RCT) were evaluated
using the Cochrane Risk of Bias 2 describing a “fixed set of
domains of bias, focusing on different aspects of trial design,
conduct, and reporting” [39]. It appraises articles aslow risk of
bias, some concerns, and high risk of bias. Studies using mixed
methodologies were evaluated using the Mixed Methods
Appraisal Tool [40] based on a qualitative and quantitative
scoring system. Four authors (JW, NA, SL, CM) independently
and critically appraised each study for quality and potential bias.
We resolved discrepancies by discussion until a consensus was
reached.

Synthesis of Results

We categorized included studies into 2 groups to answer our
research questions. To explore the variety and effectiveness of
web-based tools in promoting knowledge, we analyzed and
compared al 7 studies[41-47]. To determinetheir influence on
preghancy outcomes compared to conventional resources, we
assessed 2 studies [41,42]. The studies analyzed were too
heterogeneousto enableaformal meta-analysis, thuswe adopted
a qualitative synthesis and presented the results in a narrative
format.
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Results

Search Results

The search in the various medical databases (Medline [using
PubMed platform], Scopus, CINAHL [using EbscoHost
platform], and PsycINFO) for articles published from January
2008 to November 2020 yielded atotal of 6157 records. After

Figurel. PRISMA flow diagram.
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removing the duplicates, 4722 records were eligible for further
screening. After 2 reviewers screened all titles and abstracts,
135 records met the inclusion criteria and were eligible for
further full-text screening. Following the full text review, we
excluded 128 articles based on the predefined exclusion criteria,
and 7 articleswerefinally included in the systematic review for
analysis (Figure 1).
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Study Char acteristics

Characteristics of the 7 studies are summarized in Table 1. Six
were conducted in the United States[41-44,46,47], and onewas
conducted in Western Australia [45]. The research
methodologies represented were varied—the most common
study design was qualitative (n=3) [43,45,46], while the
remaining studies were an RCT [41], a non-RCT [47], a
prospective cohort study [42], and a mixed methods study [44].
Study sizes ranged from 7 [43,45] to 292 participants [42].
Despite limiting our inclusion criteria to adolescents, the
participant age range was large, from age 13 years [42] to a
participant aged 22 years, who was included as she was
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considered an adolescent by the authors [42,46]. Most
participants were defined as adolescents in 6 studies
[41,42,44-47], while 1 study defined participants as first-time
mothers [43]. Participants were currently pregnant (n=1) [44],
already mothers (n=5) [41-43,45,47], or both (n=1) [46]. Various
methods were used to encourage participation: 5 studies
recruited participants from established institutions such as
prenatal clinicsor organizations offering servicesfor adolescents
[41,42,44,46,47], while the remaining 2 studies recruited
participants by posting public advertisements or through
personal and professional contacts[43,45]. Two studiesincluded
acontrol group, which received conventional care [41,42].
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Author, Study design  Participants Intervention/expo-  Control group (if Outcomes evaluated Key findings
country sure any)
Hudson  Quantitative; Adolescents: 16-21 n=15: NMNPweb-  N=19; usual care:  Maternal: The NMN website iswell
eta [41], RcT? years(mean 18.3[SD  gite: internet-based _hospltal'parentl g , Menta hedth p0|_sed for nursi ng-drlv_en
us 17] years); 1-week education resource, INSITUCions, par- | parenting outcomes  S0cial Support intervention.
postpartum; s ng_l e discussion forum, ent’s own re- . Birthcomplications The soma! suppqrt compo-
low-income, African  gjirect email contact  SOUrces nent was identified asa
Americans with nurses (6 Infant: key _strgngth with positive
months) .  Hedth care use qualitative comments.
o  Breastfeeding
Logsdon Quantitative; Adolescents: 13-21 n=154 (mean 17.9  n=138 (mean Maternal: The internet intervention
etd [42], matched_ years; up to 1year [SD 2._1] years)_; in-  18.2[SD 1.9] ~«  Mentd hedth wa_ssuccesful i_n changing
us prospective  postpartum; livingin  ternet intervention  years); homevisi- attitudes, perceived con-
cohort study  urban, suburbanandru- website: internet- tation program trol, intention to seek
ral counties, mixture of based education re- treatment, and actually
White (8.6%), Black sources (2 weeks) seeking treatment. Thein-
(88.0%) and others tervention effect was equal
(3.4%) in adolescents regardless
of where they lived, but
theimpact on changing at-
titudes may be dose depen-
dent.
Fleming Qualitative  First-time mothers; n=7; persona elec- _c¢ Maternal: This study demonstrated
etd [43], mean 18-21 [SD 19.5] tronit_: mec_iiause: .  Birth preparedness adolescents' desire and
us years); 6-_8 weeks post-  websi t_es, internet . Menta hedth need fqr clear, a(_:curgte,
partum; single (85.7%), blogs, internet chat and easily accessibleinfor-
low-income rooms, online shows mation about birthing.
(duration not speci- Providing credible electron-
fied) ic sources will educate the
mothers and increase their
confidence and birthing
preparedness levels.
Vander Mixed meth- Adolescents: 14-18 n=10 (median 17.0 n=12 (median Maternal Poor diet quality persists
Wystet  ods; non- years; 12-28 w_eeks [IQRd 16.4, 17.7] 20.2[IQrR237, Physical anthropo-  @MoNg bot_h adolescent and
a [44], RCT prggnant; low-income, years): 33.8] years); metric data adult low-income preg_nant
us mixture qf Blapk . social mediainter- adult partici- . Nutrition knowl- women. Although s_oaal
(70%), Hispanic White vention: private pants® edge media-based education
(20%), and non-Hispan- F aceboolf group . Nutrition behavior ~Waswell received by the
ic White (10%) o . . . Physica activit participants, this did not
with interactive activ- Yy Yy L
ities and dissemina- . Attitudes and be- resultin Sgnlflcant
tion of health infor- liefs on prenatal changesin dietary intake
- and knowledge.
mation (18 weeks) health
o  Social support
Infant
«  Birthweight
« Gestationa age
»  Breastfeeding
Nolanet  Qualitative  Adolescents; 16-19 n=7; persond social — Maternal: The use of socia network
a [45], years; 3-17 m'onths . netwgrk site use: . Socid support sites affords adolaacer_lt
waf postpartum; single, liv-  website that enables . Mental hedth mothers accessto tangible,
ing with parents users to create pub- informational, and emotion-

(71.4%), extended rela-
tives (14.3%), or part-
ner/friend (14.3%)

lic profilesand form
relationships with
other users (duration
not specified)

«  Parenting outcomes

a support. Thereisapoten-
tia role for midwives to
use such platforms to pro-
vide additional social sup-
port.
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Aduthor,
country

Study design  Participants Intervention/expo-

sure

Control group (if Outcomes evaluated
any)

Key findings

Ruedaet Qualitative  Adolescents; 14-22 n=13; personal elec-

a [46], years; currently preg-  tronic mediause: so-

us nant or mothers; single, cial mediawebsites,
livinginresidentia fos- phoneappsthat facil-
ter care home, mixture itate communication
of ethnic minorities: between individuals
Hispanic (43.5%), (duration not speci-
Black (30.4%), Mixed fied)
race (10.9%)

Logsdon Quantitative; Adolescents, mean16.8 n=138; internetinter-

etad [47], non-RCT years; mothers; single,  vention website: in-

us students of a public ternet-based educa-

school—based program
for adolescent parents;
mixture of African
American (48.6%),
White (34.1%), and
others (17.3%)

tion resources (sin-
gleclass period)

— Maternal:

« Relationship with
intimate partners
o Mental health

The use of technology
among adol escent mothers
living in foster homesis
associated with multiple
social issues. Technology
should beincludedin vari-
ous models of caretoin-
crease understanding be-
tween professionals and
adolescents.

Infant:
«  Child protection

— Maternal
«  Mental heath

The testing of a prototype
website for adolescent
mothers with postpartum
depression showed
promising results. Atti-
tudesrelated to depression
and seeking treatment im-
proved after viewing the
website.

8RCT: randomized controlled trial.
BNMN: New Mothers Network.
®Not applicable.

dIQR: interquartile range.

€Control group (adult participants) is not relevant to answering the research question.

fWA: Western Australia.

Risk of Bias Within Studies

Table 2 illustrates an overview of the studies' risk of bias. A
detail ed assessment of the relevant studiesusing variouscritical
appraisd toolsisfound in MultimediaAppendix 2, asthecriteria
for each study differed by study design. All 7 studies were
included, and 6 were judged to have alow risk of bias[41-46].
Of note, 2 out of 7 studies [42,47] were conducted by L ogsdon

Table 2. Overview of the studies' risk of bias.

et a [47]. The earlier study in 2013 was conducted as apilot to
test the prototype of a web-based intervention. Although
included, it was rated as a poor-quality study due to the lack of
a control group, the one-off nature of outcome sampling, lack
of meaningful clinical outcome, and an inadequate description
of statistical analysis used. Thiswas subsequently followed by
amore robust prospective cohort study in 2018 [42].

Author Study design

Quality assessment instrument

Rating

Hudson et al [41] Quantitative; RCT?

Logsdon et a [42]
cohort study

Vander Wyst et al [44]

Logsdon et a [47]

Fleming et a [43] Qualitative
Nolan et a [45] Qualitative
Rueda et al [46] Qualitative

Quantitative; matched prospective

Mixed methods; non-RCT

Quantitative; non-RCT

Cochrane Risk of Bias 2

Scale (Cohort studies)

MMATP

JBI (qualitative research)
JBI (qualitative research)
JBI (qualitative research)

Newcastle-Ottawa Quality Assessment

JBI® (quasi-experimental studies)

Include; risk of bias: low

Include; selection: ***; comparability:
**- outcome: **; risk of bias: low

Include; risk of bias: low
Include; risk of bias: moderate-high

Include; risk of bias: low
Include; risk of bias: low

Include; risk of bias: low

8RCT: randomized controlled trial.
BMMAT: Mixed Methods Appraisal Tool.
CIBI: Joanna Briggs Institute.

Synthesis of Results

The study results are summarized in Tables 3 and 4. Adol escents
in 4 studies [41,42,44,47] received an active intervention. Of
these studies, 1 included adolescent—health care professional
interactions [41], 2 described adol escent-adol escent interactions

https://www.jmir.org/2021/8/e26786

[41,44], and the remaining 2 studies described purely internet
content [42,47]. The adolescents in the remaining 3 studies
[43,45,46] were exposed to various web-based tools. Of these
studies, the duration of exposure to the web-based tools was
not known for al [43,45,46], and resources accessed by the
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adolescentsinclude informative [43] and social mediawebsites
[43,45,46]. Various outcomes were collected during and after
the intervention, measured via self-reports, postintervention
surveys, corroboration with medical records, validated tools (if

Table 3. Synthesis of quantitative results.

Wuetd

available), and general anthropometric data. The outcomes are
discussed as maternal and infant outcomes. We further
categorized maternal outcomesinto physical, mental well-being,
parenting outcomes, and others.

Author, country  Statistically significant outcomes with intervention (P<.05, unless stated otherwise) Non-statistically significant trends

following intervention

Hudson et al Assuming a=.10, P<.10;
[41], US

Increasing:

* Intervention group had lower self-esteem than control group at 6 months; scale: RSE2 *  Social support

+  Intervention group had higher levels of perceived competence after 6 months; scale:  Nq gifferencesin:

PPs?

« Intervention group had higher parenting satisfaction
WPBL-R®

Depression symptoms
Loneliness
o  Perceived stress

levels after 6 months; scale:

*  ERY usereduced >50% in intervention group compared to control group (35.7%vs +  Birth complications

70.6%); data collection: questionnaire

« Intervention group waslesslikely to exclusively breastfeed compared to control group;

data collection: questionnaire

Logsdon et al « Intervention group had more positive attitudes toward seeking psychological help No differencesin:

[42], US than the control group after 2 weeks; scale: ATSPH® «  Depression symptoms
« Intervention group had more positive perceived behavior control than the control «  Stigmafor receiving psychologi-

group after 2 weeks; scale: HsDIf

cal help

« Intervention group had greater intention to seek treatment for depression than the

control group after 2 weeks; scale: MHI9
« Intervention group had higher treatment seeking beh

avior for depression than the

control group after 2 weeks; data collection: questionnaire

Vander Wystet «  Therewas higher sugar intake in both groups after 18 weeks compared to baseling;  No differencesin:
a [44], US data collection: 24-hour diet recall calculated via FPP” o Participant anthropometric data
o  Therewasalower likelihood of adolescents cooking at home at baseline compared «  Mean caloric consumption
to adults; data collection: questionnaire «  Macronutrient distribution of food
«  Therewasalower likelihood of adolescents buying their own groceries at baseline  «  Infant birth weight
and after 18 weeks compared to adults; data collection: questionnaire « Infant gestational age
«  Adolescents were less knowledgeable in nutrition (eg, identifying fiber rich food,
recommended whole grain consumption, fruit, vegetable and fat intake) compared to
adults at baseline and/or after 18 weeks; data collection method: questionnaire
Logsdoneta «  Adolescentshad more positive attitudes toward seeking psychological help postinter- No differencesin:
[47], US vention compared to baseline; scale: ATSPH «  Mental hedlth acceptability

.  Stigmafor receiving psychologi-
cal help

8RSE: Rosenberg Self-Esteem.

bPPS: How | Deal With Problems Regarding Care of My Baby.
“WPBL-R: What Being the Parent of aBaby is Like-Revised.
9ER: emergency room.

EATSPH: Attitude Toward Seeking Psychological Help.
"HSDI: Health Self Determination Index.

9MHI: Mental Health Intention.

PEPP: Food Processor Program.
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Table 4. Synthesisof qualitative results.

Study, country

Outcomes

Fleming et a .
[43], US .

Vander Wyst et «
al [44], USs

Nolanetal [45],
WA?2

Rueda et al .
[46], US

Increased anxiety due to graphic media, birthing process, potential complications, and neonatal care

Birth preparedness. suboptimal birth preparedness due to fragmented, inconsistent, weakly linked, and poorly referenced in-
formation although a small subset of women developed improved or enhanced understanding

Social support: platform allowed connection with others and peer support

Nutrition behavior: adolescents had improved attitudes toward nutrition with dietary changes (eg, limiting high fat fast food,
increasing vegetable and fruit intake), motivated by time, convenience, and food preferences

Physical activity: adolescents had an increased tendency to exercise during pregnancy as they believed it to help with labor
Breastfeeding: adolescents tended to be less likely to breastfeed compared to adults

Social support: both adolescents and adults had both good and poor sources of social support

Increased social support and connectedness; participants had unlimited accessto relationships, minimizing feelings of exclusion,
and social isolation. They could maintain both old and new friendships. Social network sites provide valuable tangible, emo-
tional, and informational support for adolescent mothers, contributing to mothers’ socia capital

Parental stress and anxiety: social network sites served as a medium for problem sharing and hel ped to reduce parental stress
and anxiety. Drawbacks were the absence of adequate privacy controls and negative comments that could potentially threaten
emotional well-being

Increased parenting confidence: peer support and positive affirmations significantly increased adolescents’ confidence levels

Social mediatools provided positive experiencesin:
« Interacting with a potentially intimate partner
. Maintaining contact and fostering feelings of closeness with their child’s father

Social mediatools provided negative experiencesin:

«  Unwanted sexua solicitations

«  Child protection, as meetings with strangers in offline spaces place both the adolescent and their children at risk
«  Cyber abuse (eg, cyber bullying, stalking) of which adolescents were both victims and perpetuators
o Adverse emotional side effects fueled by jealousy and mistrust

ANA: Western Australia.

M aternal Outcomes

Materna mental well-being was explored in 5 studies
[41-43,45,47]. Hudson et al [41] conducted an RCT comparing
participants who were exposed to the New Mothers Network
website with those who received typical parenting instructions
provided by the hospita. The New Mothers Network
intervention provided parenting information through their
electronic library and via communications with other mothers
and nurses. The authors found that self-esteem levels measured
via the Rosenberg Self-Esteem scale were significantly lower
in the intervention group over the 6-month period (P=.04),
although the authors found no clear explanation for this trend.
In the 2 studies conducted by Logsdon et al [42,47], the earlier
prospective pilot study [47] explored the efficacy of awebsite
showcasing pictures and stories of other adolescent mothers
experiences, county and national mental health resources, and
a frequently asked questions segment. The evidence from this
study suggeststhat attitudes toward seeking psychological help,
measured viathe Attitude Toward Seeking Psychological Help
scale, were significantly higher postintervention (P=.02). A
similar result was observed in their prospective cohort study
[42] of participants who received exposure to the website and
home visits by volunteers as part of ahome visitation program.
Compared to the earlier pilot study [47], the intervention was
adapted dlightly to showcase video vignettesinstead of pictures
and stories based on user feedback. Mental health community
resources and the frequently asked questions segment remained.
The earlier results of improved attitudes toward seeking

https://www.jmir.org/2021/8/e26786

psychological help (P=.04) were successfully replicated, with
additional data demonstrating that perceived behavior control
(P=.007), intention to seek treatment for depression (P=.003),
and seeking treatment for depression (P<.001) were significantly
higher after 2 weeksin the intervention group compared to the
controls. Datawas measured using the Attitude Toward Seeking
Psychological Help scale, Health Self Determination Index
scale, Mental Health Intention scale, and aquestionnaire on the
outcomes of seeking treatment, respectively. Fleming et al [43]
conducted qualitative interviews of participants who had
prepared for childbirth through a variety of web-based tools
including websites, blogs, chatrooms, and mass media. The
findings suggested that access to electronic media did not
necessarily prepare adolescents for pregnancy and childbirth
but instead increased anxiety levels. Nolan et a [45] aso
conducted qualitative interviews on partici pants who used social
media and reported that communicating with other adol escent
mothers via social network sites helped reduce loneliness,
parental stress, and anxiety.

Only one study by Vander Wyst et a [44] explored maternal
physical outcomes. In this 18-week longitudinal study,
participants were added into a private Facebook group where
health information (pregnancy fitness, healthy recipes, nutrition,
pregnancy fun facts, and stress management) were disseminated
and interactive group activities were conducted. The authors
compared adol escent and adult mothers and found dietary sugar
distribution among both groups to be significantly increased
after 18 weeks, with a greater increase in the adolescent group
(7.4[SD 0.2] vs6.3[SD 0.1] g/d, P=.005). Adolescent mothers
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were less likely to shop for groceries (postintervention; 14.0%
vs 89.0%, P=.002) or cook at home (postintervention; 14.0%
vs 67.0%, P=.054) compared to adult mothers and had
significantly less knowledge regarding nutrition (identifying
fiber rich foods, recommended daily consumption of
wholegrains, fruit and vegetable varieties, and fat) before and
after the intervention. There were no significant differences
concerning anthropometric data, mean cal oric consumption, or
macronutrient distribution of food.

Parenting outcomes were explored in 3 studies [41,43,45].
Hudson et a [41] found that both intervention and control
groups had significantly higher perceived competence (P<.01)
and parenting satisfaction (P<.01) measured by the How | Deal
With Problems Regarding Care of My Baby and evaluation
subscale of the What Being the Parent of a Baby is
Like—Revised, respectively. Fleming et a [43] concluded that
although many young mothers had acquired knowledge on what
to expect during childbirth, much of this was fragmented,
inconsistent, weakly linked, poorly referenced, not always
beneficial, and potentially a greater source of confusion. In
contrast, Nolan et a [45] found that using social network sites
increased young mothers' confidence levelsin parenting roles
and with parenting strategies through positive affirmations,
reassurance by other parents, and the collective sharing of
experiences. Regarding social support to adolescent mothers,
Hudson et al [41] observed a positive trend in social support
levels following intervention supported by the qualitative
comments submitted by participants. Nolan et al [45] described
valuable tangible, emotional, and information support from
socia networks. Additionally, Rueda et al [46] explored the
role of technology and social network sites on intimate
relationships among adolescents living in residential foster
homes. They determined these tools to be critical to the
adolescent mothers’ ability to maintain or initiate intimate
relationships with the fathers of their children or with new
partners, facilitating both communication and in person
meetings.

Infant Outcomes

Infant outcomes were studied less. None of the studies
investigated putative associations between the use of web-based
tools and premature birth, low birth weight, infant obesity, or
sudden infant death syndrome. Hudson et a [41] found that
emergency services use for postpartum problems in the first 6
months decreased significantly following intervention compared
to no intervention, as 70.6% of mothers who did not receive
intervention brought their child to the emergency room at least
once compared to 35.7% of mothers who received the
intervention (P=.052). In each group, there was one visit to the
emergency room that was appropriate, with one infant
hospitalized and a mother-infant pair treated for smoke
inhalation. Vander Wyst et al [44] described adolescents asless
likely to breastfeed compared to adults. Hudson et al [41]
observed that adolescents in the intervention group were less
likely to exclusively breastfeed compared to those who received
usua care (P=.06 [assuming a=.10, P<.10]). Rueda et al [46]
reported that residential foster home staff were concerned about
adol escent mothers bringing their children to meetings arranged
over social media with unknown partners, potentially placing
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their children at risk. While this topic was not discussed with
the adolescent mothers, their dialogue suggests that they are
aware of such risks. This belies an important knowledge and
perception gap of program staff on how adolescent mothers use
technology and socia networks, as meeting strangers offline
was either not as common as program staff believed or was
regarded as shameful and not openly discussed by the
adolescents.

Discussion

Principal Findings

Based on current available literature, there is much that needs
to be explored concerning the potential benefits and harms of
social media for pregnant and postnatal adolescents. This is
despite most adolescent participants having grown up in the
presence of advanced technology and with extensive social
media use. We have systematically studied the impact of
web-based tools used by adolescents on various maternal and
infant outcomes to address our research questions. We found
that available web-based tools include professionally curated
programs (via websites or social media), readily available
information on the internet, and personal use of various social
media platforms.

While the limited evidence shows mixed and conflicting
findings, we observe that web-based tools may be useful in
improving mental health outcomes, positively influencing
treatment-seeking intentions, and actual treatment-seeking
behavior for depression among postpartum adolescents[42,47].
Conversely, readily available information on the internet may
increase anxiety among adolescent recipients [43]. The
difference appears to lie in the source of information, whether
curated by health care professionals specifically to address
common concerns of the target group and presented in a
controlled setting or self-acquired data sourced from various
websitesinitiated by the adolescent recipientsthemselves. RCTs
using similar platforms, not limited to adolescent mothers, yield
similar results, with postpartum mothers with depressive
symptoms describing significantly improved parenting
competence and decreased depression severity following social
media interventions compared to unexposed mothers [48-51].
The presence of a professionally moderated program may be a
key differentiating factor in mental health outcomes. Web-based
tools may aso be more influential on mental health outcomes
due to the users' relative anonymity compared to conventional
care. A systematic review found that although online services
did not significantly facilitate mental help-seeking behavior in
youths, many youths regularly use online services and
recommend them to peers as they are easily accessible,
anonymous, and less stigmatizing [52].

Asidefrom mental health outcomes, there may be other benefits
for adol escent mothers, including fewer emergency room visits
(with increased knowledge and confidence in postpartum care)
[41] and positive, albeit limited, dietary and behavioral changes
[44]. Vulnerable populations like low-income adolescent
mothers do not have ready access to health care professionals
or services, but frequently have questions regarding childcare.
These require rapid attention and resolution, resulting in
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unnecessary emergency roomvisits. Despite alack of theoretical
knowledge, structured interventions can motivate both
adolescents and adultsto seek healthier lifestyles. Furthermore,
professional support via web-based tools has demonstrated
positive impact on both infants [53,54] and older mothers
[55-57] in the general prenatal population.

Preexisting social mediaplatforms and internet-based tool s play
an integral role in an adolescent’s life and are associated with
positive and negative outcomes, particularly with maintaining
beneficial friendships and fostering precarious and potentially
dangerous relationships, respectively [45,46]. Despite some
negative consequences, Sherman et a [32] found online
adolescent pregnancy communities such as online support
groups and discussion forums to be largely supportive and to
serve an important role for those who use them. The authors
noted that adolescents should choose their online community
carefully to reduce additional psychological distress. Social
media platforms may thus fill an unmet need to engage
adolescent pregnant women, given the substantial use of social
media globally [58].

Only 2 studies compared the efficacy of web-based tools and
conventional methods in influencing maternal and neonatal
outcomes in the adolescent population [41,42]. Menta health
was the only common outcome that both studies evaluated, in
which Logsdon et a [42] had a greater focus on depression
compared to Hudson et a [41]. As such, no meaningful
conclusions can be drawn to address our second research
question.

A Singaporean study described increased risks of perinatal
complications like anemia and preterm births and reduced
likelihood of regular clinic attendance and sexually transmitted
infection screening in a group of younger, vulnerable,
predominantly Malay parturientswith poorer accessto prenatal
care [59]. This highlights the importance of increasing
accessibility to prenatal care and making a concerted effort to
improve outreach [59]. Such young women are vulnerable to
poor health literacy [60], closely related to eHealth literacy,
which involves the use of digital technology [61], and are less
likely to gain positive outcomes from internet searches [62].
eHealth interventions have proven effective in reaching out to
populations with low levels of literacy [63], enabling health
care professionals to facilitate behavioral change, personalize
management, and improve education surrounding their health
[64]. Aside from designing interventions to reach out to
adolescents, it is aso important to educate them and fill in the
skill gap in eHedlth literacy so they can access and evaluate
health information accurately [65]. The use of professionally
curated web-based tools incorporating online resources,
communication services with health care professionals and
peers, and social support may hold the key to reduce this
important health inequality gap. However, larger age and
culturally appropriate RCTs are necessary to validate the
efficacy of these nontraditional methods.

Overall, our findings demonstrate a paucity of studies in this
important aspect of managing adolescent pregnancies and
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highlight the effectiveness of web-based toolsto reach pregnant
and postpartum adolescents who may be more comfortable
seeking help on online platforms. These tools allow health care
professionals and policy makers to spread valuable
pregnancy-related information to this vulnerable population in
an age and peer acceptableway. Local or regional governments
can potentially harness internet platforms and social mediato
drive public health policies. It may prove to be amore efficient
allocation of resources, improving compliance to prenatal
follow-ups and reducing pregnancy-related complications. Aside
from antenatal care, governments can broaden their focus and
cover topics pertaining to general women's heath and,
importantly, contraception use.

Strengthsand Limitations

Our systematic review is timely as advanced technology and
social mediause are pervasivein modern societies, particularly
among youth. Including both quantitative and qualitative studies
in the review alowed for a broader interpretation of both
statistical outcomes and adolescents’ qualitative feedback.

Key limitations of this systematic review are the weaknesses
inherent in the included studies and the lack of research in this
important area, particularly in Asian societies, despite being the
most connected globally. Notwithstanding the extensiveinternet
and social mediause among adol escents, few studies have been
conducted to directly establish the relationship between
technology use in pregnant adolescents or adolescent mothers
and pregnancy outcomes. Across the 7 studies there was great
variability in measurement scales and reported outcomes,
contributing to the heterogeneity of our results, and making it
challenging to draw well-grounded conclusions. For thisreason,
wewere not ableto conduct ameta-analysisand wereonly able
to provide a descriptive narrative of the studies. These studies
were based in the United States and Western Australia, and
findings may not be directly applicable to more ethnically
diverse populations given the cultura differences in family
traditions, community infrastructure, and child-raising practices
[66]. Babes Pregnancy, a charity based in Singapore [67], has
used social mediato support these vulnerable youth, although
the impact of this program is not known.

Conclusion

The vastness of the information available on the web limits the
ability of health care professional sto monitor or control sources
of information sought by patients. It is important to create
professionally curated platforms that patients can be directed
toin order to prevent or limit exposure to potentially misleading
or inaccurate information. Although our study islimited by the
scope of theincluded studies, it is evident that web-based tools
have the potential to improve outcomes in adolescent
pregnancies. Thisreview highlightsthe potential for web-based
tools to target this vulnerable population, which is usually
excluded from public health policies. The data presented can
be highly informativeto local health care policy makers. Overall,
community-specific research is urgently needed to explore the
potential of social media to guide novel interventions for this
important vulnerable group.

JMed Internet Res 2021 | vol. 23 | iss. 8 | €26786 | p. 10
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

Acknowledgments

Wewould liketo thank the medical librarians MsWong Suei Nee and MsWong Huey Lih Winnifred from the National University
of Singapore for their valuable feedback in the search strategy.

Authors Contributions

JIY' W conceptualized the research, conducted the database search, screened records, performed data extraction, critically appraised
studies, analyzed the data, wrote the first draft of the paper, and reviewed the paper. NA conceptualized the research, screened
articles, critically appraised studies, analyzed the data, and wrote and reviewed the paper. MS wrote and reviewed the paper. SL
and CNZM conceptualized the research, critically appraised studies, and wrote and reviewed the paper.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Search strategy.
[DOC File, 27 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Risk of bias.
[DOC File, 79 KB-Multimedia Appendix 2]

References

1.  SedghG, Finer LB, Bankole A, EilersMA, Singh S. Adolescent pregnancy, birth, and abortion rates across countries: levels
and recent trends. J Adolesc Health 2015 Feb;56(2):223-230. [doi: 10.1016/j.jadohealth.2014.09.007] [Medline: 25620306]

2. Adolescent pregnancy. Geneva: World Health Organization; 2020 Jan 31. URL : https.//www.who.int/news-room/fact-sheets/
detail/adol escent-pregnancy [accessed 2021-07-26]

3. Cunnington AJ. What's so bad about teenage pregnancy? J Fam Plann Reprod Health Care 2001 Jan;27(1):36-41 [FREE
Full text] [doi: 10.1783/147118901101194877] [Medline: 12457546]

4.  Azevedo WFD, Diniz MB, Fonseca ESVB, Azevedo LMRD, Evangelista CB. Complications in adolescent pregnancy:
systematic review of the literature. Einstein (Sao Paulo) 2015;13(4):618-626 [FREE Full text] [doi:
10.1590/S1679-45082015RW3127] [Medline: 26061075]

5. Chen X, Wen SW, Fleming N, Demissie K, Rhoads GG, Walker M. Teenage pregnancy and adverse birth outcomes: a
large popul ation based retrospective cohort study. Int J Epidemiol 2007 Apr;36(2):368-373. [doi: 10.1093/ije/dy|284]
[Medline: 17213208]

6. ImamuraM, Tucker J, Hannaford P, da SilvaMO, Astin M, Wyness L, REPROSTAT 2 group. Factors associated with
teenage pregnancy in the European Union countries; a systematic review. Eur J Public Health 2007 Dec;17(6):630-636.
[doi: 10.1093/eurpub/ckm014] [Medline: 17387106]

7. Amjad S, MacDonald I, Chambers T, Osornio-Vargas A, Chandra S, Voaklander D, et al. Social determinants of health
and adverse maternal and birth outcomesin adolescent pregnancies: asystematic review and meta-analysis. Paediatr Perinat
Epidemiol 2019 Jan;33(1):88-99. [doi: 10.1111/ppe.12529] [Medline: 30516287]

8. KapayaH, Mercer E, Boffey F, Jones G, Mitchell C, Anumba D. Deprivation and poor psychosocia support are key
determinants of late antenatal presentation and poor fetal outcomes: a combined retrospective and prospective study. BMC
Pregnancy Childbirth 2015 Nov 25;15:309 [FREE Full text] [doi: 10.1186/s12884-015-0753-3] [Medline: 26608259]

9. Bunting L, McAuley C. Research Review: teenage pregnancy and motherhood: the contribution of support. Child Fam Soc
Work 2004 May;9(2):207-215. [doi: 10.1111/j.1365-2206.2004.00328.X]

10. Gomby DS, Culross PL, Behrman RE. Home visiting: recent program eval uations—analysis and recommendations. Future
Child 1999;9(1):4-26. [Medline: 10414008]

11. Smithbattle L. Helping teen mothers succeed. J Sch Nurs 2006 Jun;22(3):130-135. [doi: 10.1177/10598405060220030201]
[Medline: 16704281]

12.  CulpAM, Culp RE, Blankemeyer M, Passmark L. Parent education home visitation program: adolescent and nonadol escent
mother comparison after six months of intervention. Infant Ment Health J 1998;19(2):111-123. [doi:
10.1002/(SICI1)1097-0355(199822)19:2<111::AID-IMHJ3>3.0.CO;2-R] [Medline: 12294463]

13.  Skinner SR, Marino JL. England'steenage pregnancy strategy: ahard-won success. Lancet 2016 Aug 06;388(10044):538-540
[FREE Full text] [doi: 10.1016/S0140-6736(16)30589-X] [Medline: 27229191]

14. Holtz B, Smock A, Reyes-Gastelum D. Connected motherhood: social support for moms and moms-to-be on Facebook.
Telemed J E Health 2015 May;21(5):415-421. [doi: 10.1089/tmj.2014.0118] [Medline: 25665177]

https://www.jmir.org/2021/8/e26786 JMed Internet Res 2021 | vol. 23 | iss. 8 | €26786 | p. 11
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v23i8e26786_app1.doc&filename=9e395ed0e3e7866835c409e604ad0ec3.doc
https://jmir.org/api/download?alt_name=jmir_v23i8e26786_app1.doc&filename=9e395ed0e3e7866835c409e604ad0ec3.doc
https://jmir.org/api/download?alt_name=jmir_v23i8e26786_app2.doc&filename=eace7d62316f98811c599119250b77c0.doc
https://jmir.org/api/download?alt_name=jmir_v23i8e26786_app2.doc&filename=eace7d62316f98811c599119250b77c0.doc
http://dx.doi.org/10.1016/j.jadohealth.2014.09.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25620306&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/adolescent-pregnancy
https://www.who.int/news-room/fact-sheets/detail/adolescent-pregnancy
https://jfprhc.bmj.com/lookup/pmidlookup?view=long&pmid=12457546
https://jfprhc.bmj.com/lookup/pmidlookup?view=long&pmid=12457546
http://dx.doi.org/10.1783/147118901101194877
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12457546&dopt=Abstract
http://paperpile.com/b/oYGg56/Ce1U
http://dx.doi.org/10.1590/S1679-45082015RW3127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26061075&dopt=Abstract
http://dx.doi.org/10.1093/ije/dyl284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17213208&dopt=Abstract
http://dx.doi.org/10.1093/eurpub/ckm014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17387106&dopt=Abstract
http://dx.doi.org/10.1111/ppe.12529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30516287&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-015-0753-3
http://dx.doi.org/10.1186/s12884-015-0753-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26608259&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2206.2004.00328.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10414008&dopt=Abstract
http://dx.doi.org/10.1177/10598405060220030201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16704281&dopt=Abstract
http://dx.doi.org/10.1002/(SICI)1097-0355(199822)19:2<111::AID-IMHJ3>3.0.CO;2-R
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12294463&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(16)30589-X
http://dx.doi.org/10.1016/S0140-6736(16)30589-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27229191&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2014.0118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25665177&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

Baker B, Yang |. Social mediaas social support in pregnancy and the postpartum. Sex Reprod Healthc 2018 Oct;17:31-34.
[doi: 10.1016/j.srhc.2018.05.003] [Medline: 30193717]

Bjelke M, Martinsson A, Lendahls L, Oscarsson M. Using the Internet as a source of information during pregnancy: a
descriptive cross-sectional study in Sweden. Midwifery 2016 Sep;40:187-191. [doi: 10.1016/j.midw.2016.06.020] [Medline:
27450590]

Lupton D, Pedersen S, Thomas GM. Parenting and digital media: from the early web to contemporary digital society. Sociol
Compass 2016 Aug 02;10(8):730-743. [doi: 10.1111/s0c4.12398]

Herman J, Mock K, Blackwell D, Hulsey T. Use of apregnancy support web site by low-income African American women.
J Obstet Gynecol Neonatal Nurs 2005;34(6):713-720. [doi: 10.1177/0884217505282019] [Medline: 16282229

Lagan BM, Sinclair M, Kernohan WG. Internet use in pregnancy informs women's decision making: a web-based survey.
Birth 2010 Jun;37(2):106-115. [doi: 10.1111/j.1523-536X.2010.00390.x] [Medline: 20557533]

Aichner T, Grunfelder M, Maurer O, Jegeni D. Twenty-five years of social media: areview of social media applications
and definitions from 1994 to 2019. Cyberpsychol Behav Soc Netw 2021 Apr;24(4):215-222 [FREE Full text] [doi:
10.1089/cyber.2020.0134] [Medline: 33847527]

Aichner T, Jacob F. Measuring the degree of corporate social mediause. Int JMarket Res 2015 Mar;57(2):257-276. [doi:
10.2501/ijmr-2015-018]

Kaplan AM, Haenlein M. Users of the world, unite! The challenges and opportunities of social media. Bus Horizons 2010
Jan;53(1):59-68. [doi: 10.1016/j.bushor.2009.09.003]

Boulos MNK, Maramba |, Wheeler S. Wikis, blogs and podcasts: a new generation of Web-based tools for virtual
collaborative clinical practice and education. BMC Med Educ 2006;6:41 [FREE Full text] [doi: 10.1186/1472-6920-6-41]
[Medline: 16911779]

Sayakhot P, Carolan-Olah M. Internet use by pregnant women seeking pregnancy-related information: asystematic review.
BMC Pregnancy Childbirth 2016 Mar 28;16:65 [FREE Full text] [doi: 10.1186/s12884-016-0856-5] [Medline: 27021727]
Narasimhulu DM, Karakash S, Weedon J, Minkoff H. Patterns of internet use by pregnant women, and reliability of
pregnancy-related searches. Matern Child Health J 2016 Dec;20(12):2502-2509. [doi: 10.1007/s10995-016-2075-0] [Medline:
27456311]

Eysenbach G, Powell J, Kuss O, Sa E. Empirical studies assessing the quality of health information for consumers on the
world wide web: a systematic review. JAMA 2002;287(20):2691-2700. [doi: 10.1001/jama.287.20.2691] [Medline:
12020305]

Chang T, VermaBA, Shull T, Moniz MH, Kohatsu L, Plegue MA, et a. Crowdsourcing and the accuracy of online
information regarding weight gain in pregnancy: a descriptive study. JMed Internet Res 2016 Apr 07;18(4):e81 [FREE
Full text] [doi: 10.2196/jmir.5138] [Medline: 27056465]

Kavlak O, Atan, Gilleg D, Oztiirk R, Atay N. Pregnant women's use of the internet in relation to their pregnancy in Izmir,
Turkey. Inform Health Soc Care 2012 Dec;37(4):253-263. [doi: 10.3109/17538157.2012.710686] [Medline: 22958087]
Jesper E. Poor quality online information for pregnant women is a global problem: what can we do about it? BJOG 2015
Apr;122(5):740. [doi: 10.1111/1471-0528.13091] [Medline: 25315320]

Wiseman E. Jennifer Gunter: "Women are being told lies about their bodies'. The Guardian. 2019 Sep 08. URL: https:/
Iwww.theguardian.com/lifeandstyle/2019/sep/08/j ennifer-gunter-gynaecol ogi st-womens-heal th-bodies-myths-and-medicine
[accessed 2021-07-26]

Larsson M. A descriptive study of the use of the Internet by women seeking pregnancy-related information. Midwifery
2009 Feb;25(1):14-20. [doi: 10.1016/j.midw.2007.01.010] [Medline: 17408822]

Sherman LE, Greenfield PM. Forging friendship, soliciting support: a mixed-method examination of message boards for
pregnant teens and teen mothers. Comput Human Behav 2013 Jan;29(1):75-85. [doi: 10.1016/j.chb.2012.07.018]

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement. PLoS Med 2009 Jul 21;6(7):€1000097 [EREE Full text] [doi: 10.1371/journal.pmed.1000097] [Medline:
19621072]

Bramer W, Bain P. Updating search strategies for systematic reviews using EndNote. JMed Libr Assoc 2017
Jul;105(3):285-289 [FREE Full text] [doi: 10.5195/jmla.2017.183] [Medline: 28670219]

O'Rellly T. What is Web 2.0: design patterns and business models for the next generation of software. 2005 Sep 03. URL:
https://www.oreilly.com/pub/a/web2/archive/what-is-web-20.html [accessed 2021-07-26]

Lockwood C, Munn Z, Porritt K. Qualitative research synthesis: methodological guidancefor systematic reviewersutilizing
meta-aggregation. Int J Evid Based Healthc 2015 Sep;13(3):179-187. [doi: 10.1097/X EB.0000000000000062] [Medline:
26262565]

Tufanaru C, Munn Z, Aromataris E, Campbell J, Hopp L. Chapter 3: Systematic reviews of effectiveness. In: Aromataris
E, Munn Z, editors. JBI Manual for Evidence Synthesis. Adelaide: Joanna Briggs Institute; 2020.

WEellsGA, SheaB, O'Connel D, Peterson J. The Newcastle-Ottawa Scale (NOS) for ng the quality of nonrandomised
studiesin meta-analyses. 2009. URL : http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp [accessed 2021-07-26]
Sterne JAC, Savovi¢ J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et a. RoB 2: arevised tool for assessing risk of bias
in randomised trials. BMJ 2019 Aug 28;366:14898. [doi: 10.1136/bmj.14898] [Medline: 31462531]

https://www.jmir.org/2021/8/e26786 JMed Internet Res 2021 | vol. 23 | iss. 8 | €26786 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.srhc.2018.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30193717&dopt=Abstract
http://dx.doi.org/10.1016/j.midw.2016.06.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27450590&dopt=Abstract
http://dx.doi.org/10.1111/soc4.12398
http://dx.doi.org/10.1177/0884217505282019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16282229&dopt=Abstract
http://dx.doi.org/10.1111/j.1523-536X.2010.00390.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20557533&dopt=Abstract
http://europepmc.org/abstract/MED/33847527
http://dx.doi.org/10.1089/cyber.2020.0134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33847527&dopt=Abstract
http://dx.doi.org/10.2501/ijmr-2015-018
http://dx.doi.org/10.1016/j.bushor.2009.09.003
http://www.biomedcentral.com/1472-6920/6/41
http://dx.doi.org/10.1186/1472-6920-6-41
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16911779&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-016-0856-5
http://dx.doi.org/10.1186/s12884-016-0856-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27021727&dopt=Abstract
http://dx.doi.org/10.1007/s10995-016-2075-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27456311&dopt=Abstract
http://dx.doi.org/10.1001/jama.287.20.2691
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12020305&dopt=Abstract
http://www.jmir.org/2016/4/e81/
http://www.jmir.org/2016/4/e81/
http://dx.doi.org/10.2196/jmir.5138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27056465&dopt=Abstract
http://dx.doi.org/10.3109/17538157.2012.710686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22958087&dopt=Abstract
http://dx.doi.org/10.1111/1471-0528.13091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25315320&dopt=Abstract
https://www.theguardian.com/lifeandstyle/2019/sep/08/jennifer-gunter-gynaecologist-womens-health-bodies-myths-and-medicine
https://www.theguardian.com/lifeandstyle/2019/sep/08/jennifer-gunter-gynaecologist-womens-health-bodies-myths-and-medicine
http://dx.doi.org/10.1016/j.midw.2007.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17408822&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2012.07.018
http://dx.plos.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
http://europepmc.org/abstract/MED/28670219
http://dx.doi.org/10.5195/jmla.2017.183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28670219&dopt=Abstract
https://www.oreilly.com/pub/a/web2/archive/what-is-web-20.html
http://dx.doi.org/10.1097/XEB.0000000000000062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26262565&dopt=Abstract
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://dx.doi.org/10.1136/bmj.l4898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31462531&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

Pluye P, Robert E, Cargo M, Bartlett G, O'Cathain A, Griffiths F. Proposal: a mixed methods appraisal tool for systematic
mixed studies reviews. 2018. URL : http://mixedmethodsapprai saltool public.pbworks.com/w/file/fetch/127916259/
MMAT_2018 criteriamanua_2018-08-01 ENG.pdf [accessed 2020-11-09]

Hudson DB, Campbell-Grossman C, Hertzog M. Effects of an internet intervention on mothers' psychological, parenting,
and health care utilization outcomes. 1ssues Compr Pediatr Nurs 2012;35(3-4):176-193. [doi: 10.3109/01460862.2012.734211]
[Medline: 23140413]

CynthialL ogsdon M, Myers J, Rushton J, Gregg JL, Josephson AM, Davis DW, et al. Efficacy of an Internet-based depression
intervention to improve rates of treatment in adolescent mothers. Arch Womens Ment Health 2018 Jun;21(3):273-285
[FREE Full text] [doi: 10.1007/s00737-017-0804-z] [Medline: 29260321]

Fleming SE, Vandermause R, Shaw M. First-time mothers preparing for birthing in an electronic world: internet and mobile
phone technology. J Reprod Infant Psychol 2014 Mar 19;32(3):240-253. [doi: 10.1080/02646838.2014.886104]

Vander Wyst KB, Vercelli ME, O'Brien KO, Cooper EM, Pressman EK, Whisner CM. A social mediaintervention to
improve nutrition knowledge and behaviors of low income, pregnant adolescents and adult women. PLoS One
2019;14(10):e0223120 [EFREE Full text] [doi: 10.1371/journal.pone.0223120] [Medline: 31647852]

Nolan S, Hendricks J, Towell A. Social networking sites (SNS): exploring their uses and associated value for adolescent
mothersin Western Australiain terms of social support provision and building socia capital. Midwifery 2015
Sep;31(9):912-919. [doi: 10.1016/j.midw.2015.05.002] [Medline: 26026197]

RuedaHA, Brown ML, Geiger JM. Technology and dating among pregnant and parenting youth in residential foster care:
amixed qualitative approach comparing staff and adolescent perspectives. J Adolesc Res 2019 Jul 17;35(4):521-545. [doi:
10.1177/0743558419861087]

Logsdon MC, Barone M, Lynch T, Robertson A, Myers J, Morrison D, et al. Testing of a prototype Web based intervention
for adol escent mothers on postpartum depression. Appl Nurs Res 2013 Aug; 26(3):143-145. [doi: 10.1016/j.apnr.2013.01.005]
[Medline: 23473677]

Boyd RC, Price J, Mogul M, Yates T, Guevara JP. Pilot RCT of asocia media parenting intervention for postpartum
motherswith depression symptoms. JReprod Infant Psychol 2019 Jul;37(3):290-301. [doi: 10.1080/02646838.2018.1556788]
[Medline: 30556428]

Forsell E, Bendix M, Holl&dndare F, Szymanska von Schultz B, Nasiell J, Blomdahl-Wetterholm M, et a. Internet delivered
cognitive behavior therapy for antenatal depression: arandomised controlled trial. J Affect Disord 2017 Oct 15;221:56-64
[FREE Full text] [doi: 10.1016/j.jad.2017.06.013] [Medline: 28628768]

Haga SM, Drozd F, Lisgy C, Wentzel-Larsen T, Slinning K. MammaMia: arandomized controlled trial of an internet-based
intervention for perinatal depression. Psychol Med 2019 Aug;49(11):1850-1858 [FREE Full text] [doi:
10.1017/S0033291718002544] [Medline: 30191779]

YangM, JiaG, Sun S, YeC, Zhang R, Yu X. Effects of an online mindfulnessintervention focusing on attention monitoring
and acceptance in pregnant women: a randomized controlled trial. J Midwifery Womens Health 2019 Jan 29;64(1):68-77.
[doi: 10.1111/jmwh.12944] [Medline: 30695166]

Kauer SD, Mangan C, Sanci L. Do online mental health services improve help-seeking for young people? A systematic
review. JMed Internet Res 2014;16(3):e66 [ FREE Full text] [doi: 10.2196/jmir.3103] [Medline: 24594922]

Huang MZ, Kuo S, Avery MD, Chen W, Lin K, Gau M. Evaluating effects of aprenatal web-based breastfeeding education
programme in Taiwan. J Clin Nurs 2007 Aug;16(8):1571-1579 [FREE Full text] [doi: 10.1111/j.1365-2702.2006.01843.x]
[Medline: 17655546]

Abuidhail J, Mrayan L, Jaradat D. Evaluating effects of prenatal web-based breastfeeding education for pregnant mothers
in their third trimester of pregnancy: Prospective randomized control trial. Midwifery 2019 Feb;69:143-149. [doi:
10.1016/j.midw.2018.11.015] [Medline: 30513445]

Kuo S, ChenY, LinK, LeeT, Hsu C. Evaluating the effects of an Internet education programme on newborn carein Taiwan.
JClin Nurs 2009 Jun;18(11):1592-1601. [doi: 10.1111/j.1365-2702.2008.02732.x] [Medline: 19490296]

Smith K, Lanningham-Foster L, Welch A, Campbell C. Web-based behavioral intervention increases maternal exercise
but does not prevent excessive gestational weight gain in previously sedentary women. J Phys Act Health 2016
Jun;13(6):587-593. [doi: 10.1123/jpah.2015-0219] [Medline: 26594820]

Bianchi CM, Mariotti F, LIuch A, Journet C, Stehr Y, Beaussier H, et al. Computer-based tailored dietary counselling
improves the nutrient adequacy of the diet of French pregnant women: arandomised controlled trial. Br J Nutr 2019 Dec
18;123(2):220-231. [doi: 10.1017/s0007114519002617]

Twenge JM, Martin GN, Spitzberg BH. Trendsin U.S. adolescents’ media use, 1976-2016: the rise of digital media, the
decline of TV, and the (near) demise of print. Psychol Popular Media Culture 2019 Oct;8(4):329-345. [doi:
10.1037/ppm0000203]

Tung JS, Kwek LK, Nadargjah S, Sulaiman S. Birth outcomes and successive pregnancy rates in adolescents attending a
specialised antenatal clinic. Ann Acad Med Singap 2018 Jan;47(1):44-47 [FREE Full text] [Medline: 29493711]
MacLean L. A literature review of health literacy of adolescents during pregnancy. Nurs Womens Health 2020
Dec;24(6):431-439. [doi: 10.1016/j.nwh.2020.09.004] [Medline: 33157069]

https://www.jmir.org/2021/8/e26786 JMed Internet Res 2021 | vol. 23 | iss. 8 | €26786 | p. 13

(page number not for citation purposes)


http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf
http://dx.doi.org/10.3109/01460862.2012.734211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23140413&dopt=Abstract
http://europepmc.org/abstract/MED/29260321
http://dx.doi.org/10.1007/s00737-017-0804-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29260321&dopt=Abstract
http://dx.doi.org/10.1080/02646838.2014.886104
https://dx.plos.org/10.1371/journal.pone.0223120
http://dx.doi.org/10.1371/journal.pone.0223120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31647852&dopt=Abstract
http://dx.doi.org/10.1016/j.midw.2015.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26026197&dopt=Abstract
http://dx.doi.org/10.1177/0743558419861087
http://dx.doi.org/10.1016/j.apnr.2013.01.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23473677&dopt=Abstract
http://dx.doi.org/10.1080/02646838.2018.1556788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30556428&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0165-0327(17)30129-5
http://dx.doi.org/10.1016/j.jad.2017.06.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28628768&dopt=Abstract
http://europepmc.org/abstract/MED/30191779
http://dx.doi.org/10.1017/S0033291718002544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30191779&dopt=Abstract
http://dx.doi.org/10.1111/jmwh.12944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30695166&dopt=Abstract
http://www.jmir.org/2014/3/e66/
http://dx.doi.org/10.2196/jmir.3103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24594922&dopt=Abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2702.2006.01843.x/epdf
http://dx.doi.org/10.1111/j.1365-2702.2006.01843.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17655546&dopt=Abstract
http://dx.doi.org/10.1016/j.midw.2018.11.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30513445&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2702.2008.02732.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19490296&dopt=Abstract
http://dx.doi.org/10.1123/jpah.2015-0219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26594820&dopt=Abstract
http://dx.doi.org/10.1017/s0007114519002617
http://dx.doi.org/10.1037/ppm0000203
http://www.annals.edu.sg/pdf/47VolNo1Jan2018/V47N1p44.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29493711&dopt=Abstract
http://dx.doi.org/10.1016/j.nwh.2020.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33157069&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

61.

62.

63.

65.

66.

67.

Manganello J, Gerstner G, Pergolino K, Graham Y, Falisi A, Strogatz D. The relationship of health literacy with use of
digital technology for health information: implications for public health practice. J Public Health Manag Pract 2016 Dec
15:380-387. [doi: 10.1097/PHH.0000000000000366] [Medline: 26672402]

Neter E, Brainin E. eHealth literacy: extending the digital divide to the realm of health information. JMed Internet Res
2012 Jan;14(1):e19 [FREE Full text] [doi: 10.2196/jmir.1619] [Medline: 22357448]

JacobsRJ, Lou JQ, Ownby RL, Caballero J. A systematic review of eHealth interventionsto improve health literacy. Health
Informatics J 2014 Jun 10:81-98. [doi: 10.1177/1460458214534092] [Medline: 24916567]

Lotto M, Strieder AP, Ayala Aguirre PE, OliveiraTM, Andrade MoreiraMachado MA, Rios D, et al. Parental-oriented
educational mobile messagesto aid in the control of early childhood caries in low socioeconomic children: arandomized
controlled trial. J Dent 2020 Oct;101:103456 [FREE Full text] [doi: 10.1016/.jdent.2020.103456] [Medline: 32827598]
Skopelja EN, Whipple EC, Richwine P. Reaching and teaching teens: adol escent health literacy and the internet. JConsum
Heal Internet 2008 Jun 17;12(2):105-118. [doi: 10.1080/15398280802121406]

Forehand R, Kotchick BA. Cultural diversity: awake-up call for parent training. Behav Ther 1996;27(2):187-206. [doi:
10.1016/s0005-7894(96)80014-1]

Babes: a helping hand for pregnant teens. URL : https://www.babes.org.sg/ [accessed 2021-07-26]

Abbreviations

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analyses
PROSPERO: International Prospective Register of Systematic Reviews
RCT: randomized controlled trial

Edited by R Kukafka; submitted 27.12.20; peer-reviewed by M Lotto, E Said-Hung; comments to author 19.04.21; revised version
received 12.06.21; accepted 05.07.21; published 26.08.21

Please cite as:

WU JJY, Ahmad N, Samuel M, Logan S, Mattar CNZ

The Influence of WWeb-Based Tools on Maternal and Neonatal Outcomes in Pregnant Adolescents or Adolescent Mothers: Mixed
Methods Systematic Review

J Med Internet Res 2021;23(8):€26786

URL: https://mww.jmir.org/2021/8/€26786

doi: 10.2196/26786

PMID:

©JaniaJY Wu, Nurulhuda Ahmad, Miny Samuel, Susan Logan, CitraN Z Mattar. Originally published in the Journal of Medical
Internet Research (https://www.jmir.org), 26.08.2021. 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 the Journal of Medical Internet Research, is properly
cited. The complete bibliographic information, alink to theoriginal publication on https://www.jmir.org/, aswell asthis copyright
and license information must be included.

https://www.jmir.org/2021/8/e26786 JMed Internet Res 2021 | vol. 23 | iss. 8 | €26786 | p. 14

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1097/PHH.0000000000000366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26672402&dopt=Abstract
http://www.jmir.org/2012/1/e19/
http://dx.doi.org/10.2196/jmir.1619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22357448&dopt=Abstract
http://dx.doi.org/10.1177/1460458214534092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24916567&dopt=Abstract
http://europepmc.org/abstract/MED/32827598
http://dx.doi.org/10.1016/j.jdent.2020.103456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32827598&dopt=Abstract
http://dx.doi.org/10.1080/15398280802121406
http://dx.doi.org/10.1016/s0005-7894(96)80014-1
https://www.babes.org.sg/
https://www.jmir.org/2021/8/e26786
http://dx.doi.org/10.2196/26786
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/

