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Abstract

Objective: Social media is a potentially engaging way to support adolescents and young adults in
maintaining healthy diets and learning about nutrition. This review identifies interventions that use
social media to promote nutrition, examines their content and features, and evaluates the evidence

for the use of such platforms among these groups.

Material and methods: We conducted a systematic search of 5 databases (PubMed, CINAHL,
EMBASE, PsycINFO, and ACM Digital Library) for studies that included: 1) adolescents and/or
young adults (ages 10-19; ages 18-25); 2) a nutrition education or behavior change intervention

component, or outcomes related to nutrition knowledge or dietary changes; and 3) a social media
component that allowed users to communicate or share information with peers.

Results: 16 articles were identified that included a social media component in a nutrition-related
intervention for adolescents or young adults. Interventions included features in 7 categories: social
media; communication; tracking health; education; tailoring; social support; and gamification. 11
out of the 16 studies had at least one significant nutrition-related clinical or behavioral outcome.

Conclusion: Social media is a promising feature for nutrition interventions for adolescents and
young adults. A limited number of studies were identified that included social media. A majority
of the identified studies had positive outcomes. We found that most studies utilized only basic
social media features, did not evaluate the efficacy of social media components, and did not
differentiate between the efficacy of social media compared to other delivery mechanisms.
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Introduction

Maintaining healthy diets is a challenge for adolescents (ages 10-19) and young adults (ages
18-25) [1]. National health surveys classify over 80 percent of adolescents as not meeting
recommendations for a healthy diet [2]. Dietary behaviors also tend to worsen during early
adulthood, when young individuals transition into independent living [3]. Over time, this can
lead to greater risks for cardiovascular disease, diabetes, and other chronic diseases [4]. This
developmental stage, while historically overlooked in traditional nutrition interventions and
considered a relatively healthy period of individuals’ lives, is receiving increasing attention
as epidemiological evidence emerges showing poor outcomes for weight gain, physical
activity, and dietary intake [5,6]. Interventions targeting adolescents and young adults, often
conducted in high school and university settings, have seen moderate success with behavior-
focused instruction, assessments with feedback, and the involvement of peers [7].

In recent years, nutrition education interventions have increasingly relied on computing and
information technologies, particularly mobile platforms and social media [8,9]. Adolescents
and young adults are particularly amenable to such solutions, as they exhibit high levels of
smartphone and social media usage and, thus, are likely to be receptive to using these
platforms for health [10-12]. Most already rely on smartphones to search for health
information [13]. Novel computing and mobile-based platforms for health and nutrition
leverage the popularity of mabile technologies among youth to deliver nutrition-related
educational content, to facilitate counseling and communication with clinicians, and to
encourage behavior logging and self-assessments [14]. Thus far, many of these efforts have
focused on translating previous expert-developed programmatic content and interactions
with professionals into experiences using technology.

An increasing number of technological interventions for nutrition leverage peer influence in
social networks. Friends and social groups play influential roles during adolescence and
young adulthood [15-17]. Particularly with dietary behaviors, research has found that eating
habits of peers influence young adults’ consumption of snacks and fast foods [18-20].
Unhealthy habits can be modeled after friends’ behaviors and, long-term, peers can exert
more influence than family on risks of obesity [21,22]. Previous nutrition interventions have
leveraged social relationships to encourage healthy behaviors; however, most relied on in-
person, peer group sessions and activities for providing support [23,24]. At the same time,
social media—websites and applications that enable content creation, sharing, and
participation in networking [25] -have been demonstrated to be an effective strategy for
facilitating peer relationships in these target age groups [26].

To reflect a growing number of nutritional interventions with technological components,
recent systematic literature reviews have included such interventions for adolescents and
young adults. However, these previous reviews focused on broader age groups [27-34] and
health conditions [9,30-32,34-37], or on specific behaviors and clinical outcomes such as
vegetable intake or weight loss [38,39]. Others focused on theoretical foundations used to
inform programmatic elements of the interventions [40,41]. In terms of technology, reviews
have examined delivery methods such as computer, web, and mobile devices [42-45]. None,
however, specifically examined the effect of nutrition and diet interventions for adolescents
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and young adults that incorporated social media. Thus far, only two reviews focused more
generally on health and social media among adolescents and young adults. As a result, the
effect of social media interventions on health outcomes remains unclear, with one review
showing no significant outcomes and another describing the purpose of social media
components in interventions (e.g. for recruitment; communication; etc.) but not examining
outcomes [9,37].

The purpose of this review is to fill these gaps and to review the emerging evidence
regarding the efficacy of interventions that utilize social media for improving nutrition
among adolescents and young adults. Our specific goals are: 1) to identify technological
features included in these interventions, 2) to evaluate evidence from randomized and non-
randomized studies for using social media in nutrition interventions for these age groups,
and 3) to identify areas that require further research.

2 Materials and methods

Our methods followed the PRISMA systematic review guidelines [45,46]. We searched five
electronic databases: PubMed, CINAHL, EMBASE, PsycINFO, and ACM Digital Library
between July and September 2016. Keywords included 1) age group (e.g.” adolescent” and
“young adult™), 2) nutrition (e.g. “diet”, “food”, etc,) and 3) social media and technology
(e.g. “social media”, “Facebook”, “Instagram”, “Internet”, “mobile applications”,
“computer”, etc). Full search terms can be found in Supplementary Appendix A. In some
cases, searches were further limited to having a social component (“social” or “peer (s)”) in
the full-text. Papers retrieved were limited to those published in English from 2006 to 2016.
Given the rapidly changing nature of social media technologies, this time period includes the
most recent and still relevant interventions; it also captures the earliest references to “social
media” in the literature. References from relevant articles were manually searched for

citations, which were added for review.

We used the following inclusion criteria to select articles eligible for review: 1) targeted
adolescents (10-19) and/or young adults (18-25) who are healthy, or have a health
challenge, such as being overweight, obese, or have a chronic disease; 2) included a nutrition
education or behavior change component, or outcomes related to improving nutritional
knowledge or dietary changes (e.g. increase fruits/vegetable intake; reduce fast food/sugar-
sweetened beverages intake); and 3) included a social media website, application, or
homegrown technology that allows users to communicate or share information with peers.
Exclusion criteria included interventions targeting eating disorders, families, or parents; or
were not peer reviewed (e.g. dissertation/ thesis). We excluded studies without an evaluation
component due to our interest in the impact of interventions on clinical or behavioral
outcomes.

Two reviewers (MC and MB) conducted all article screenings with conflicts discussed and,
if needed, adjudicated by a third reviewer (LM). An initial review was completed to screen
database results based on title and abstract. Articles that did not fit inclusion criteria and
duplicates were excluded. A full text review of articles was completed and reasons for
exclusion were documented. Once final articles were determined, additional manuscripts
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from the research studies were added. The first author (MC) extracted study design
characteristics, intervention features, measured outcomes, and significant outcomes from the
final articles. Final articles were assessed for bias using the Downs Black Checklist for
Measuring Quality in Health Care Intervention Studies [47] by two reviewers (MC and MB).
The checklist is adaptable for study designs from experimental to non-experimental.

3. Results

3.1. Search results

The initial database searches produced 2082 articles: 1234 from PubMed; 42 from CINAHL,
532 from EMBASE, 201 from PsycINFO; and 73 from ACM (Fig. 1). An additional 117
were included from other sources such as article references and known articles not captured
with searches. After 458 duplicates were removed, 1741 articles were screened for titles and
abstracts and 1571 were excluded. Articles were excluded for the following reasons: not
including social media, including irrelevant age groups, targeting eating disorders, not
including an evaluation component, and not including a nutrition component or outcomes.
We excluded systematic reviews but searched the references. During full text screening, 170
articles were assessed for eligibility; of these 154 were excluded for reasons listed above.
Our final qualitative analysis includes 16 studies.

3.2. Quality appraisal

Although the majority of studies were randomized control trials, study quality varied. Eleven
studies met at least 60 percent of the Downs Black criteria indicating good quality
[24,48-57]. Four studies were of fair quality meeting 50 percent of the checklist [58-61]. The
remaining study did not sufficiently report key study characteristics to assess quality [62].
Full quality appraisal results are presented in Supplementary Appendix B.

3.3. Theoretical frameworks used to design interventions

Nearly all studies utilized theoretical frameworks to inform the design of application
features and intervention content. This included individual behavior models like the
transtheoretical model [48,56,63], theory of reasoned action [49], self-determination theory
[24,49], transcontextual model of motivation [24], and theory of planned behavior [49,51].
One used the Attitude-Social Influence-Self-efficacy model based on the theory of planned
behavior specific to fruit and vegetable consumption [63]. Seven studies used interpersonal
beha-viors models such as control [48], social cognitive [24,49,55-57,64], and social
network theories [64]. One accounted for broader influences using ecological models of
health behavior [64]. Three studies described using general cognitive behavioral strategies
[50,52,58] or behavioral change techniques [51] to design interventions. Technology use
theories, such as the theory of interactive technology, were also used [57]. Three studies did
not report using theoretical frameworks. One used a formative study with focus groups to
solicit design ideas from participants [62]. The others did not describe the design process
[60,61],
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Intervention features

The analysis identified broad families of features included in the reviewed interventions:
social media; communication mechanisms; health tracking; tailoring; education; social
support; and gamification (Table 1).

3.4.1 Social media—Social media features were categorized based on the function,
purpose or activity for which it was used and by specific platforms. The three main functions
of social media in the interventions were 1) to facilitate communications and relationships
among peers; 2) to support self-tracking and gamification; and 3) to share content among
research staff and participants. We expand on these below.

One of the more commaon uses of social media was to facilitate communication, relationship
building, and social support among peers. Blogs were used to disseminate information and
allow commentary by community members [48,49]. More extensive interactions including
support seeking, relationship building, problem solving, and behavior sharing were
supported through online discussion forums [50,58,59,63,64]. Smaller group interactions
were offered through private groups, messaging, and chats using Facebook, WhatsApp,
Twitter and homegrown apps [52,60,65]. In some cases, interactions were open-ended to
allow participants to organically discuss topics of interest [48,50,58,64]which in one case
was monitored by a professional [58]. However, three interventions supplied topics [62] and
structured activities with assigned partners [52,56] for discussion.

Social media was also used to support sharing of tracking activities and gamification. Public
and selective sharing of goal setting, diet logging, and physical activities were included in
five interventions [50,58,59,63,64] Two included assessments [24] or coaching [49] from
peers. Diet and exercise related games and challenges were included [24,51,56] with one
application enabling public results posting [24]. Homegrown applications or existing social
media platforms such as Twitter [62] and Fitbit [62] were used for these activities.

Lastly, social media was used to share content among study staff and participants. This
included educational information, messages [65], reminders [62], polls [60], and health-
related event information [60]. Three studies supported multimedia content sharing
including podcasts [60], photograph diary testimonials from peers [49], health-related
images selected by study staff from Pinterest sent through Twitter [62], and video messages
from peer coaches [49].

3.4.2. Other communication mechanisms—Communications outside of social
media between study participants and research staff, professionals, and off-line with peers
was another prominent feature. Technology-mediated private messaging [62,65], emails
[48], and requests for online advice [63] with dietitians and research staff were available in
three studies. Other studies relied on traditional communication methods such as phone calls
[49,64] including coaching calls with dietitians [48].

3.4.3. Features for tracking health behaviors—Outside of social media, websites
and apps were used to track health activities with goal setting, monitoring, and feedback for
personal use and for review by experts. Monitored activities included diet, physical activity,
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screen time, and triggers of body dissatisfaction [50]. Private online journaling, self-
monitoring, and reporting of behaviors was featured in nine studies [24,48-51,56,58,59,62].
In most cases, these required manual logging, particularly for diet. However one study
autotweeted physical activities via FitBit [62]. Real-time location-based prompts were
included in one study to encourage tracking [51]. Other interventions used paper diaries
[65,66] and food recall surveys [63] submitted to study staff to assess diets. Goal review and
feedback were provided in the form of phone calls [48], messaging [49], reports [60] from
avatars [49], automated feedback [59], and research and clinical personnel
[48,50,51,58,60,66]. One study offered online tracking bars for self review [49].

3.4.4. Tailoring—Ten studies utilized tailored or personalized content to provide
specific, relevant information for study participants to change behaviors
[24,48-51,56,58,60,62,64]. Interventions were customized for demographic characteristics
like gender [48,50] or based on stages of change [48]. One application allowed users to set
their own goals [51]. Tailored content most commonly included types of messages received
[49], feedback [50,51,56,58,62], and educational materials [50]. In one case, personalized
feedback reports with text and visuals were generated for participants [60].

3.4.5. Education—The most common educational component was diet and nutrition
information for users. This included nutrition of foods [48], recommended daily servings
and sizes [48,50,52,62], infographics and photos of healthy foods [62] and recipes [64].
Building skills associated with healthy eating such as meal planning [48,60], goal setting
[52,60], monitoring diet [52,60], and contextualizing target behaviors [48] was included.
Several included features for teaching how to understand situations that lead to unhealthy
behaviors such as nutritional triggers [60], stress [60], and special occasions [60]. One
extended this to teach cognitive approaches (problem solving, cognitive restructuring) to
manage such issues [52]. Along with nutrition, interventions integrated educational content
on physical activity such as daily recommendations and explanations of energy balance
[24,48,50,52,58,62].

Most educational content was delivered using technology. App and website libraries of
articles, links, videos were available to view [48,63,64]. One study used Facebook to house
content [60]. In other cases, content was sent to users through text messages [55,58],
messages from avatars [49], email [58], and Twitter [62]. Other interventions relied on non-
technical modes of delivery such as in-person workshops [55], classes [55] and sessions
[24,52] led by professionals or through printed materials [48,55].

3.4.6. Social support—Interventions included features to facilitate social support
outside of the use of social media with peers. Parents were given information on children’s
progress and how to support healthier lifestyles through periodic newsletters and meetings
[24,50,55,59,66]. Peer support was leveraged through in-person and technology-mediated
methods. These included mentoring [24], teaching support skills [66] and peer coaching
with review tracking [49], and personalized video feedback, motivational messaging [55,56],
and phone calls [49]. In some cases, participants were asked to seek support within existing
social networks by sharing goals and results [51] or having non-study buddies [60].
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3.4.7. Gamiflcation—Gamification, the use of game design elements in non-gaming
contexts to engage participants [67], was used to encourage learning health information and
practicing health behaviors. Quizzes were used to assess nutrition knowledge [59,63,64].
Behavioral dietary challenges were used to increase engagement and add competition to
healthy eating [51]. Personal and group challenges promoted increases in physical activity
[62]. Reward systems were popular for incentivizing intervention activities such as
completing quizzes [58], viewing and reading content [63], playing games [63], and
providing comments and feedback to other users [64]. In only one case, points were able to
be redeemed for tangible prizes and gift cards [64].

3.5. Study characteristics

3.6.

3.5.1. Target population—Participants included adolescents and young adults with
individual studies focused on one of these subgroups (Table 2). Four studies targeted one
gender—three for females and one for males [24,58,65,66]. Eight studies recruited students
from secondary schools, colleges, and universities [24,54,57,59-62,65]. Minorities
represented 27 to over 70% of the study populations in twelve studies
[48-52,54,56,57,59,60,62,68]. Income levels were reported in six studies
[24,48,54,57,58,65]; two studies [24,65] explicitly served lowincome populations and the
remainder served broader income levels [48,54,57,58]. Typical inclusion criteria included:
normal to obese body mass index (BMI); general good health; suboptimal diet or physical
activity behaviors; and access to the internet and computer or mobile phone. Typical
exclusion criteria were being pregnant; taking specific medications; in a weight loss
program; and having medical conditions precluding them from intervention activities. One
study included nutrition outcomes focused on participants who were quitting smoking [49].

3.5.2. Study designs—The majority of studies, thirteen out of sixteen, used a
randomized controlled trial design(Table 2) [24,48-52,54,56,57,60,61,63,65]. Two studies
used non-experimental, pre/post design [58,62]. One used a parallel, non-experimental
design [59].

3.5.3. Outcomes—Eleven studies had significant nutrition results (Table 2). Six studies
showed improvements in clinical outcomes including weight [48,58,60], BMI [50,53,58],
and waist circumference [58,65]. Dietary outcomes improved in eight studies including
improvements in healthy eating behaviors [57] and fruit and vegetable intake
[48,53,57,62,65] and reductions in unhealthy consumption of alcohol [49], sugar-sweetened
beverages (SSBs) [24,48,62], sugary foods [57], junk food [57], and fast food [54].
Interventions improved physical activity with increases in exercise [49,57] and fitness and
training skills [24]. Reductions were seen in screen time [24,65] and sedentary activities
[57,65]. Lastly, in one study, users perceived enhanced peer support for healthy eating and
exercise [66].

Feasibility and engagement

Limited measures of feasibility such as acceptability and demand are included in thirteen
studies [24,48-51,55,56,58-60,62,66]. These included app and website usage, frequencies of
feature interactions, reading/viewing content, participation in peer communication activities,
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and reported satisfaction. Limited and different sets of features were reported across studies.
Five studies reported declines in interactions over time [48,51,56,58,69]. Among social
media features, a community blog [48] and discussion board [58] reported low participation.
Participants were happy with a different discussion board but wanted more interaction [50].
Peer communications’ participation was mixed, with some studies reporting low [66]
participation [65], while others reporting high participation [48,70]. Fitbit had high
adherence with 78-99% consistently wearing the device and food logging [62]. Facebook
had high event invitations responses, moderate to high post commenting [60] but low
response to recommended peer chats [66]. Among general features, high usage was reported
with in-person sessions [65,66], text messaging [48], and online educational sessions
[49,66]. Use of websites and apps was mixed [69] to low [24,48,50], often with declines
over time [69,71] However, studies reported high satisfaction with content [24,50,59].

4. Discussion

The primary goal of our review was to evaluate available evidence regarding the use of
social media in interventions designed to improve dietary behaviors and nutritional literacy
among adolescents and young adults. This study fills an important gap in the existing
knowledge regarding the efficacy of social media interventions in nutrition. Despite the
growing recognition of social media’s potential to help young individuals improve health,
few systematic reviews specifically examined this question. Previous reviews provide a
partial account including descriptions of social media use without evaluation of outcomes
[9,72] and featuring few interventions with no sustained outcomes [37]. While others have
reviewed the use of social media for health [9], to the best of our knowledge, this review is
the first to focus exclusively on use of social media for improving nutrition among
adolescents and young adults.

The results show that use of social media in public health interventions for improving
nutrition among adolescents and young adults is limited but promising. Of sixteen studies
reviewed, eleven had significant nutrition outcomes suggesting social media may be valuable
for delivering interventions for adolescents and young adults. The majority used high-quality
study designs and showed clinical outcomes improvements, increases in healthy dietary
behaviors, or reductions in unhealthy habits. Many studies were conducted in racially and
ethnically diverse populations. Studies serving low income [24,65] populations and broader
income levels [48,57,58,69] showed significant nutrition outcomes. All this suggests that
interventions that incorporate digital technologies and, in particular, social media have a
high potential of reaching diverse groups of adolescents and young adults.

However, together with these encouraging results, this review highlighted a number of
limitations in the current research. First, while this review focused specifically on
interventions that incorporate social media, it is important to note that the majority of
reviewed interventions were complex, and included multiple features together with and often
primary to social media. Many interventions included nutrition and behavior change features
to help individuals better understand their dietary habits, make informed choices, and learn
healthy eating skills. These included diet and activity tracking and feedback and educational
content delivered using automated messages or online media. Several incorporated practical
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nutritional content, such as recipes and meal planning, helping to translate education into
practical changes in diets. Finally, several included tailoring, such as personalized guidance
on interpreting and modifying nutritional choices. Because these interventions were
evaluated holistically, separating the impact of social media from the impact of other
features remains a challenge. Further research is needed to compare the impact of social
media with the impact of other interventions for healthy nutrition among adolescents and
young adults, and to examine the relative contribution of social media to the impact of
complex interventions.

Second, social media use in the included studies was conservative and engagement with
social media was limited. Many interventions relied on traditional discussion boards and
blogs to facilitate communication and disseminate information [73]. Others developed
homegrown websites but incorporated similarly traditional discussion boards. While
feasibility and usage of features were not uniformly reported, those studies that included
data on user engagement showed mixed to low usage and decline in use overtime for these
simpler forms of social media. These findings suggest that future interventions for healthy
nutrition should consider leveraging newer and more innovative social media platforms that
have new affordances and can inspire new health behaviors. These findings are further
supported by studies that were screened, but did not qualify for the review. Many were not
evaluated for clinical effectiveness but included innovative social media. For example,
studies within this group found adolescents [74,76] and the general public [77-79] are using
social media platforms to document and share meal photos, learn recipes, and showcase food
preparation [78]. Though subject to reporting bias, taking photographs is perceived as faster
and simpler than keeping standard food diaries [79,80]. In other such studies, researchers are
using social media posts to learn about food choice influences [75], to incorporate
photosharing of meals [81,82], and to allow users to collectively reflect on the food
environment [83]. Though not targeted towards young people, others have explored social
collaborative learning for collectively identifying healthy diet through food image tagging
[84,85] and improving nutritional knowledge through crowdsourcing [86,87]. Another area
that has received considerable attention outside the clinical domain is gamification. Studies
in this review using online games saw limited long-term engagement [53,54,58]. However,
behavioral challenges and reminders led to sustained engagement and diet logging in one
study [62]. Others have used games to introduce heuristics for healthy eating [88,89].
Although these technologies are innovative in design, evaluation is needed to determine the
effectiveness in improving nutrition.

Third, while some studies in this review did examine the efficacy of social media as a novel
mechanism for delivery of behavioral interventions, many used social media to add social
support component to a more traditional behavioral intervention. In many cases, the
interventions required that the participants socialize with other users of the same
intervention, rather than leverage their existing social connections and networks. Our review
shows that while both of these approaches appear to have a positive impact on behaviors,
adding social components to behavioral interventions does not always lead to high user
engagement. This is consistent with findings of previous studies of social media usage
patterns that suggest that individuals are more likely to use social media sites to maintain
existing social networks, rather than to develop new relationships [90]. Consequently,
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leveraging existing social media platforms and existing social connections may help to
increase low adoption and engagement barriers and help to more fully leverage the positive
impact of social media on individuals’ health.

Further, there remain aspects of social media within the adolescent and young adult
population not explored within studies included in this review. One notable trend is the
popularity of platforms that support transient communication channels that leave no
permanent traces like SnapChat and Whisper. Though young people increasingly seek an
anonymous component in social media, reliance on anonymity in communication around
nutrition may inadvertently reinforce unhealthy eating behaviors and facilitate the spread of
misinformation [91]. Anonymity may remove barriers to sharing nutritional experience but,
future research should examine dangerous unintended effects. Another area that has not
received sufficient attention is tailoring of individuals’ access to social media about
nutrition. Studies in this review tailored content to individuals’ characteristics [48,49] but,
none tailored social media content. Such tailoring can further promote observational learning
among individuals.

Finally, future research can address methodological issues in the current studies. Although
most studies used randomized controlled trials, few included long-term follow up to examine
sustainability. Feasibility and engagement of technical features also need to be consistently
included and operationalized to understand their roles in affecting outcomes. Most included
only clinical and behavioral outcomes. However, the influence of these interventions on
social support and the possible effect of social support on intervention outcomes is unclear.
Three studies examined social support but only one found adolescents to have greater
feelings of healthy eating support [66]. Lastly, more evidence is needed to understand which
features contribute to improved outcomes. Using study designs such as cross-over or
factorial design could provide such insight.

Limitations to our study include potential exclusion of relevant articles. Our search strategy
may have been missing useful keywords. For example, terms describing adolescents and
young adults are not standardized across disciplines and some synonymous terms may have
been missed.

5. Conclusion

This systematic literature review included studies that analyzed the impact of informatics
interventions incorporating social media on nutritional literacy and eating behaviors among
adolescents and young adults. Social media plays an integral role in the lives of adolescents
and young adults [92,93] and this review suggests that it is a promising feature to include in
nutrition interventions. We identified 11 out of 16 interventions for adolescents and young
adults that included social media with short-term positive nutrition-related clinical or
behavioral outcomes. The studies included in the review utilized a traditional, limited set of
social media features. However, the functionality of social media is more comprehensive and
expanding. More research should be conducted with innovative features and existing popular
platforms to fully explore the potential of social media with adolescents and young adults.
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Summary table
What was already known on the topic:

. A general scope of how social media is being used in health interventions and
research with adolescents and young adults (e.g. for recruitment, information
dissemination, etc).

. The effect of social media on health outcomes among adolescents and young
adults was unclear—one review found no significant outcomes within such
interventions.

What this study added to our knowledge:

. A general overview of how social media is being used in nutrition
interventions with adolescents and young adults.

. There is a growing body of nutrition interventions featuring social media that
show positive clinical and behavioral outcomes within this age group.

. The use of social media for nutrition interventions with adolescents and
young adults is limited. Current social media interventions utilize only basic
social media features, did not evaluate the efficacy of social media
components, and did not differentiate between the efficacy of social media
com-pared to other delivery mechanisms.
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Fig. 1.

PRISMA flow diagram of search strategy

Int J Med Inform. Author manuscript; available in PMC 2020 January 27.



Page 19

Chau et al.

)

11

[So IR IR T -

3oen
01 sy dwoud

$80IN0S8I U1jesy
pue uonLINN

1oddns
/SIUBLUSSaSSe
JEEN]

sIeyene
/sejyoud 1asn

Buibessan
suonsanb 1sod

sbojq % swnioy
SuoISSNasIp
auluo

sa|npow

9 UOITRUIWSSSIP
uonewloyu|

uonoun4

9)ISgaM
umo.BawoH

dde sj1qow
umoliBawioH

ddwsieym
Jammy
1s8J8)uId
000a2e

FSEWIEY]
30 POYIBIN

eIpaW 81208

a4nyesy
yoes
J0
|e1oL

€T0¢ GT0C
I0WANIUM  AoX1ans

¥10¢
yuuws

5102
IMeN

¥102
oueyljodeN

9T10¢
awa]

9T0C
Bse]

¥10¢  ST0C
eueT Ny

¥10¢
sauor

910¢
uossayoInH

910z
ouIpo9

s s s ’r

9102
isuLIeq
-Uew| |

800C
ElT ]

910C¢ €10¢
Bunyd uy

Saw091N0
uonInu
eayubis

sainjesH

(1eak uonesignd ‘awreu i1se7) Apnis

Author Manuscript

T algel

Author Manuscript

Author Manuscript

"SaJn]ea) UoNUSAISIU|

Author Manuscript

Int J Med Inform. Author manuscript; available in PMC 2020 January 27.



Page 20

sabessawl

8 [ J [ J | [} [ J [ J [ 0e [ J pajewoiny
sasse|d

4 O Om Om Om /sdoys>iom
Kianijap
J0 poy1sIN
uoneonp3

€ [ ) ° [ ) Bumss [e09
suoIjepuUsWIWO0Dal

6 ([ ] [ [ (] | | ([ [ ) [ | 10 Xoeqpsa4

v o e Oe [ ] safessa|
Buriojrel
yoen

€ L [ J [ ] 03 sydwoud
Buiyoeod

0T [} ] o] J [ oe ([ ([ J ] [ [ | Pioegpasy

6 ° ) o) ¢) ° oe [ ) [ ) () Bumss [e09
Bursoen

¥ @) @) O O Joineysq JByio
Areip Alanoe

45 O O @) O @) O O O O O O @) 1ea1sAud

49 [} [ [ | [ [} [ ) [ ] ([ ([ [ [} Arelp poo4

Uaresy Bupoea

IS YoJeasal
/SUBIOIUIID LA

S [ J [ [ [ ] @) BuiBessaln
Buibessaw
¥ [ J [ J [ J [ ) PIIENEL)

uonediunwwo)d

SI0IABYSQ pue

Chau et al.

9 (] [ [ [ ® ) sjeoB 1s0d/607]
SAWO02IN0
uonuINu

A s A a ’r ’r ’r s s s A
ainjes)
yoes 9T0¢
10 €70¢ ST0¢ ¥10¢  S10¢ ¥10¢ 970¢ 9T0¢  ¥T0C ST0¢ ¥10¢ 910¢ 970¢ 800¢ 9T0¢ €T0C  llsuled
[e10L  aJOWRNIUM  ASM1aAS  ynwsS IMeN ouelijodeN  ewieT  BXSET BUBT  MINY  SeUOf  UOSsaydINH  oulpos  slkog  Bunyd uy  -uew|vy sainyea

(4eak uonesignd ‘swreu 1se7) Apnis

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Med Inform. Author manuscript; available in PMC 2020 January 27.



Page 21

Chau et al.

Om

Om Om

Om

Om

Om

Splemay

(sazzinb)
sabuajeyod
abpajmouyy

sabua|eyo
u [eJoineyag

uonesyiwes

sabessawl
|euoneAlloN

Y Y s188d

Juswabebus
[ | Ajureq

(eipaw [e100s
wouy} jou) oddns e190S

uoneoiipow
3119411 JaUpo

SIS
Buirdooyssans
[enpiAipul

SIS
1oddns Jsad

sdn
yyreay/Butuueld
Jeawy/sad1oay

30D

siseapod
10 SO3pPIA
ne [ 10 S3|NPON
S1aN9|SMaN
b0e [ [ ] / sjrew3

syl
10 uoIeWIOLUI

[m[ J (] [ ) au1uo d1relIS

a4nyeay
yoes
10
e10L

€70¢ ST0¢ ¥10¢  S10¢ ¥10¢ 970¢ 9T0¢
2I0WANIUM  ASMI9AS  yuwS  ImeN  oueMjodeN  awlT  eyseT

¥10¢ ST10¢ 710¢
eueT Ny ssuof

S3WO09IN0
uonLINU

A A A ’ jueoubIS

910¢
9T10¢  800¢ 9T10¢ €T0¢  lduley

oupoo  slko@  Bunyd uy  -uew)y saanyead

(4eak uonesignd ‘swreu 1se7) Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Med Inform. Author manuscript; available in PMC 2020 January 27.



Page 22

Chau et al.

“UONIINU 10U ‘UosIad-Ul=[] ‘UonLINU ‘uosiad-Ul = I “UOILINU JOU ‘PajeIpaW-yoai=0 ‘UONLINU ‘PaleIpaw-yds) = @AM

Apnis
J1ad saanyesy
6 LT €T 4 qT T 144 8 0T 6 4% qT 0T T 9T [4% 40 sadAy eroL
SAWO02IN0
uonuINu
A s A a ’r ’r ’r s s s A
ainjes)
yoes 9T0¢
10 €70¢ ST0¢ ¥10¢  S10¢ ¥10¢ 970¢ 9T0¢  ¥T0C ST0¢ ¥10¢ 910¢ 970¢ 800¢ 9T0¢ €T0C  llsuled
[e10L  aJOWRNIUM  ASM1aAS  ynwsS IMeN ouelijodeN  ewieT  BXSET BUBT  MINY  SeUOf  UOSsaydINH  oulpos  slkog  Bunyd uy  -uew|vy sainyea

(4eak uonesignd ‘swreu 1se7) Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Med Inform. Author manuscript; available in PMC 2020 January 27.



Page 23

Chau et al.

MO 1o} sAep |e 31908l ‘dde a|qelabion pauiodai-y|as dn (sere18
J0 %8/ pUBE MO QM4 O} JBHIM| 1 (%z6) ‘abejusoiad ey ubisep wuoyur  -Mmoj|o} pue ale oym payun)
0566 SeM Jeam BIA 8XRIUI  1INJJ Pasealoul Apog aybiapn 01 sdnoub snooy Buisn  uonuaAIBIUI Ssyuapnls yiesH 9102
301A3P U4 Aseyaip 6o pauoday s BULIETH] Apnis aAlfew o) pasn Juow g ZI=u 150d-a.1d aba)j0D 0} Bunsam ‘BunyD
(80'g=exL
‘16 p=¢x1
‘YL T=TX1)
as19J9xa pue
(L8 T-=gxL
‘9T'T- =¢XL
‘T-=TX1)
Burjurip abuiq
‘(vee-=ex1L
‘6 T-=gXL
"SMBIA ‘6L-=TX1)
u1 pajjnsal Bupjuup Aue 9519J9X3 pue
sbunsod (89°2=€x1 ‘uondwnsuod
30 %8y 's||ed Jo syedioned ‘16'9=2X1 loyoaye
209 pae|dwod 3y 10} 03PIA ‘¥9'2=TX1) ‘1sepealq Joddns Jaad
Sayoe0d Jaad e Buipiodal pue 1sep{RaIq Bunes 09pIA BUIUO
‘dnouf yoddns ‘sreob ‘Buiyoen Buiyes :skep 1i0daJ sAep + sabessaw sAep 0g
Jaad aurjuo Buimainal Jo Jaquinu 0€ 1se] u1 sAep Yeay palojie} 1sB| 3U} Ul
+ abessaw 4oeod Jsad ul abueyd J0 JaquinN AKioayy ‘sobessawl 30U0 15B3|
palojiel papnjoul Yeys {(%TE=EX1 :Alepuodas UoIRUILLIRIP oS Y)jeay palojie e Bupjows
U| 'SuoISsas 9 Jo auijuo yoddns ‘0pEq=—2X1 sAep 0g ulyIm pue ‘A10ay} aAIubod dn-moj|oy ‘sabessaw pauodal
0 ¢ pargjdwod  1aad + safessawl ‘0TT=TXL) Bunjows wouy [e120s ‘Joineyaq 3aam g1 1581811 oym 0g-8T (sare1s
%08~ pasojiey  Bupjows wouy 20UBUNSOY pauue|d pue uonoe  ‘UoRUBAAIBIUL ledouab ;10  pabe synpe panun)
‘sdnouf [fe uj UM 3)ISQaAN 20UBUNSqY s :Arewid pauoseal Jo A1oay | Noam 9  869T=U dno.b aaiyL BunoA zZnieay €702 ‘Uv
ENRIENE]
|eaisAyd J0IARY3(Q
Jo sanuiw yeay
‘dde pue Aouanbaly £ 198W 0]
auoyd ajiqow ‘sjeawl 1no Buijiey os|y
3y} $S3298 J0U -ave} Apjeam 6'TE-GC
pIp %S v, "Bolq ‘el (gss) J01Ng
Aunwwod abeianaq 10 ‘syluow
3y} pasn %9 eIl paualeams 27 1sed ul
Auo swn dSS/p0o} 1IN0 Jebns ureb ybram
J9A0 saulj9aQ -ayey/Banninly APjeam ‘axeiul By z< yum
‘safessawl sjuedionued Bunssw a|qelabian 6'72-€2
%31 8y Buisn pue SJayoseasal  Jo spooyl|axi| Jnuy Ajrep IING M
pauiodal %6°06 UIIM |1 0} Jarealb pey :A1epuooas (o)  wybremuano
‘IIe palgdwos  Bojg Anunwwio) ‘syuow 6 1e ureb ybram dn-moj|oy |eLs] pajjoJuod MSu (e1jensny)
%¥'Z8 ‘Buionuow ss9] paybram pauodal-j[as  [9powW [eanaioayisuel | uow 6 paziwopuel e Ge-8T 9102
‘s|ea Buiyoeod -]8s 10} :dnoib pue painseajp 108y j01U0D  ‘UORUBAAIBIUL |1ojjesed  pabe synpe ‘IljpuLteq
pasn 95007  dde suoyduews uofuaAIBU| 2 :Arewnd ‘afueyd Jo ssa201d SyPaM ZT 05z=Uu we-om| Bunox n49z1X1 -Uew||v
(sburpuyy S)nsaJ payejad (A1unoD)
Pa123]3s) ainyesy synsas uonINu painseaw sjapow azIS uonejndod aweu uo Jeak
Ajqisead eIpaW [e190S ueayiubis uesy1ubis SaW09INO |eanaloay | uoneing  sdwes ubisap Apms 106ue] 1UaAJIaIU| Joyiny
"(9T=N)sonsusIoeRyd Apmis
¢ 9lqel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2020 January 27.

1

Int J Med Inform. Author manuscript



Page 24

Chau et al.

9 1e suonoRIBII ‘uonredioied  gg-T-) syuow we
(592 abus|eyd 2T pue (6 ‘90UBJBJWLINDIID
-6) 86 :aWn ‘sjeob aleys 01 £¢-T-) Syow 1S1EM J101ABYSq
JaN0 pauldag sainyea) Bulreys 91eSs0| ‘(gw /Bx) pauueyd yo A10ay) pue Ge-8T pabe
"uonuaAIdUI auoydurews  ybram Jereslb TR IEWN Buiddew uonuania| dn UE DY (sa138
ay1 yum ‘syuedionted paousLiadxa :Alepuodas 'sanbiuyoa) abueyd  -moj|o} pue aba)j00 panun)
suonoeIBUI 198UU0D dnoif b1 10IABYSQ XIS-AJUBM]  UOIIUBAIBIUI 3530 1o 1¥VINS 9102
se paulad 01 %0098 HUENNENT]] ‘Alewld  Jo Awouoxe) s, a1ydlN Luow g y0v=u 104 wbremiano 10901d ‘ouIpoo
uonaeIauI
ybnoua
10U SeM 318y} ‘uonoeIUIl
ey} panallaq alow Juem
syuedionued ayy ng dnoib
10 9462z ‘dnoib uoIssnasIp
UoISSNISIP 8y} UM palsiies
YNM palysies Hoday
3laM 94Z'€9 ‘(pauiodal e1ep
‘palysIyessip 0u) [0J3U02
%€E’S pue 01 paJedwod
‘palysiyessip Jou SIES
palsIIes Jayyau paiejal AuAL
2%8'GT ‘welboid [eaisAyd
ayl yum pue s|js
paysies alem AJejaIp Jo asn
056/ 'SUBIIS 1910316 dnoib
3y} JO %07 > UonuaAIBU| sI01ARYaq
pPamaIA (yT=u) “(Jonu0D-96'T palejal AlAnde
syuedionued X1-/T°2) 1eaisAyd
3yl 40 %GE ulaouod adeys pue Alelaiq (95G8<)
pue ‘(%.°06-0 sfeusnol Ul asealnag :Alepuodas 1yb1amiano
‘abuel) [eriarew auI|uo aleAld ‘dn-moj o} SI0IARY3q 10
18Ul91U| 8L} ‘sa[youd yum ybnoayy pue sapne YR Bramiano
j0(g/z‘as) dnosb uoissnasip paureisns jou Japlosip ozedn 10 3sU
%662 peal aurjuo UOIU3AIBIUI Burres ‘ybiay -MO| [0} pue 1e aJe oym (sare1s
siuedionued pajelapowl -1s0d |ING RITIENTY salfielesls  UONUBAIBIUI 8T-ZT pabe Z salpog panun)
zgas SNOUOIYIUASY ITEREIET g 2 :Arewnd Jeso1neyaq aAnubo) S¥99Mm 9T £8=u 10Y  Sjuadss|opy Wwepnls 800z ‘alkoa
(sAep
10 MH%EL
IMO%Z8)
Buibboj
‘syuedionued Areiaip
MH pue (sAep sabueyo
10} 9%€/ SNSIBA 10 MH%EL alA1say1| Aue
sKep 40 %28 INMO%66) uodau ‘wesy
uo AJeip pooj 158J81U1d Jeam 1q4 Apnis Jo dnoib
I ERTEN ] wouy soyoyd Alrep yum Aq pauoddns
Arela1p awos Auifeay Jo pasy aoueljdwo) 119} ‘sabessawl
1589 1R pabbo) Na4 SI8ylo (%.9) JaNIM] 1
syuedionsed 89S gH4 sabesanaq pax 00| ‘sgSsS
MO Jeam ‘sabessaw 19aMs Jefins /s8]qe1aban
‘A1aAnoadsal Buneanow pasealdaq /Sunuy 1yb1amiano
MH pue JBML  1(%8G) el 4O ey 10 Ayyeay
(sBurpuiy S1|nsaJ palejal (Anuno))
Pa193]9s) aunyesy s}nsas uonLINu paunsesw sjapow 9zIS uonejndod aweu uo Jeak
Ajqisead eIpaW [e190S ueayiubis uesy1ubIs S3WO09IN0 [eanaloay L uoneing  adwes ubisap Apms RELILTR 1uUaAJIau| Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2020 January 27.

1

Int J Med Inform. Author manuscript



Page 25

Chau et al.

ui sabueyd
weayubls
‘ybram
Ayyesy
10} €pPOS JO
uondwnsuod
‘sa|qe1aban ‘adeys
‘uonejuawa|dwi ‘unJy Buires pue 1ybIap
pue JUBUOD "uonoeal 10} u1 sabueyd :Alepuodss ubisep
wesboud yum  parsod suonsanb JuediubIS ybram paziwopueiuou (sa1|1S
uonoeyses Yum pleoq “abueyo pue ybiaH ‘paiy1oads ‘|a|1esed sjuapnis pauun)
paloday uoissnasig 10U pIp IING s :Arewid ‘paiyI0ads suoN 3UON 9ge=u Anjigisesq4  apesb YuIN n4buifels 10z ‘ssuor
‘Apnis
noybnouy} Jood
Juswabebus
wnioy
uolissnasig
‘Juswabebua
Jood pey
sanyesy Jay10 "90UBIaJWINIIID 0€-8T
9w} JOn0 1Slem pue pabe synpe
pauijoap Inq ‘INg ‘ybiam BunoA (erensny)
sainyea) awos  dnoib uoissnasip u1 suononpal *90U8IaWINIIID salfiarens Adesayy afewsay JyesH og 9102
1oy ybiy abesn auIuo ueayIubIS 151eM 1yBIap leloineyaq annubo) syuow € gT=u 150d-31d  WBIIMIBAQ ‘BAISOd 8 ‘UOSSBYIINH
‘Joddns [e100s
pue S3WO021N0
le100soyaAsd
QIERICERTEN
‘uoissaidap
‘a1l 4o Aupenb
‘awoy woly
‘syuowl /g 1e Aeme Burres
ainssaid poojq ‘uondwnsuod
21]01SAS pue gass
‘sypuow 9 Je ‘siolneyaq
89UBIBHLINIIID Bunes
1s1eM ‘siolneyaq
‘sypuow 9 Alejuapas
1e yBramApoqg ‘aelul Areialp
11843 Jo ‘Aanoe
%3 150] OyMm [eaisAud
uorodoud 'sjusuodwod
u1 sdnoif UonUaAJIBIL
usamiaq i
ERIVEIETTTS) Juswabebus
‘syuow wedubIS JOREVE]]
¥z 18 (191-0) '$50] JyBram ay pue ‘ajel
2T pue ‘sypuow ‘6o|q u1 2udJBYIp Jeay ‘ainssaid
8T 18 (86T UM 8)Isqem juedyiubis poojq d1joiselp
-0) T ‘syuow 30008984 OU Sem aJay} ‘ainssaid
21 (2ee 0] SI0IARY3q ‘sypuow g Je poojq 21]03sAs
—0) 9/ ‘syuow Yijeay pue  ‘JanamoH (B ‘90UBIaJWINIIID
(sBurpuiy S1|nsaJ palejal (Anuno))
Pa193]9s) aunyesy s}nsas uonLINu paunsesw sjapow 9zIS uonejndod aweu uo Jeak
Ajqisead eIpaW [e190S ueayiubis uesy1ubIs S3WO09IN0 [eanaloay L uoneing  adwes ubisap Apms RELILTR 1uUaAJIau| Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2020 January 27.

1

Int J Med Inform. Author manuscript



Page 26

Chau et al.

9% Ul abueyd 'Sp0oy Ysi
aniebau 01 Bunoaroid
e pey ,SINS J9oued
+auljuo,, 30 jusnonb
paoueyua ‘Aep Jad spooy
ayl (5T.- 184 € Z Bunes
SA9'Z9- ‘sa|qeyaban Jo
SA 8'99-) 1In44 Jo sadaid
sdnoub |re G > bBuiyes
10} pasealoap ‘AlreinBias SINIS + auljuo
159} sunJy ybnous Bursows) ‘uonuaAIduI
-150d paje)dwod Burres jou SII J9JuRd Jopow auljuo (021xa N
%89 aurjuo dnoJb 9% :S3W0JN0 [eJ0INRYRg  [BD1}8J0BYISURI ] {|SPOIN l0AU0d 1Dy GT-2T pabe pue ureds)
‘pauiodal 10N uolssnasig Luow 6 A |0l Arewid EN syuow 6 TOOZ=U dnoif @21yl SIUSJSSlOPY  |OpeURdUSASId  ¥TOZ ‘eueT
*SJOBIU0D
aurjuo ajqissod
10 210w 10 %G/
15B9] Je U3pes)
dnoub ayl yum (072 10848
palesIunwwod AUETINEEYY
(67 /9) 's1dgT LT
%2E "Siaquiawl ]0J3U02
dnoub Jayro SAY/°G2
UM SuIY93yd paoueyus)
a|qissod ayy Jo ENRIECHI
Jey paje|dwod yoddns puaiiy
(%T12) pue (8°G 108143
6T/v pue Appng Juswieasy ‘sid
Apmis s1aup ¥2'6 10300
YUMSTYd 8yl JO  'suolssas Jaad SAGO'ST
ey paja|dwod 00034+ pasueyua)
(%z€) 6T/9 saniAnoe Bunes
'SUOILIIUNWWIOD dnoJb jfews Auyeay Joy Aanoe
paquosaid + (Josu02)  juswsbeinodus 1eaisAyd
ajqissod sbunasw puauy ‘el Aselaip
auy} Jley ueyy uosiadul —oddns ‘SU0ISSNISIP
alow paigdwod g papnjoul eyl [e100s Jajealh Teyo pue
syuedionued 1ioddns Jsad paouaadxa  sul-49ayd JaLiq
¥ AlUO "9T IM + weiboud dnoif 10 Jaquinu
Je alreuuonsanb pJepuels pasueyug Se painseaw
pue ybram ‘paoueyul “(sa1 29— doualaype
peY pue SuoISsas ‘sBunesw  [043U03 SA 1'9— ‘aeas
¥ 1sea| 1 uosiad-ul 8 paoueyus)  yoddns [e1o0s
pa1e|dwod %68 yum weiboid sdnosb  juadsajope pue
'MO| Jusuodwod ss0] ybBram ussmiaq pIIyo ‘a[eas
yoddns aurjuo |eJolneyaq ERIEVETTT]) 3512J9X3 pue
(O ERIVENETTo)7 aAubod jueayiubisou  poddns |e1o0s uonuaAIauI
"SUOISS8S prepuels  Ing ssoj Jybram ‘aJeas s)qey 10J3u02 IT-€T (sere1S
uosltad-ui Jo ' 9pnjoul paoualiadxa Bures pue saifarens paziwopuel pabe sjnb ‘pay10ads panun)
aouepuane ybiH J013u0D sdnoib ypog  Woddns [e1oos leJoineyaq anniuboD SY99M 9T Ty=u 101ld  Wbiamiano UON  GTOZ YN
‘yBramiano
10} 111y Buryea
(sBurpuiy S1|nsaJ palejal (Anuno))
Pa193]9s) aunyesy s}nsas uonLINu paunsesw sjapow 9zIS uonejndod aweu uo Jeak
Ajqisead eIpaW [e190S ueayiubis uesy1ubIs S3WO09IN0 [eanaloay L uoneing  adwes ubisap Apms RELILTR 1uUaAJIau| Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2020 January 27.

1

Int J Med Inform. Author manuscript



Page 27

Chau et al.

juas sabessaw

9T'T)BoA pue

ddwsieym "Joyesspow  ‘Aep/iy z6°0-) Buisn pue
‘safessaw pue syuedionted SAINAIOR A Buiyoyem)
KoY wd 10} payeasd AJejuspas slolneyaq
pue uonnu  Jeyd dnoub siasn ‘(Kep Arejuapas
Ap1oam 10} 9408 0} sefessaw /1Yy €9°0-) ‘Alnoe Jo1ABYSq
pue ‘S3SSe|d  [euOlleAlIOW pue 3w} UdaIdS 1eaisAyd pauueyd yo A10ay) pue SanIUNWWOod wesboud
3d 10} %ES Jeuoryewolul ‘(8z'z-) aw aInsia| Buiddew uonuaniau] awooul lizeig
'SUOISSaS Wd ddysieymy  9oualapLINIIID {90UBIaJWINJIIY 'sanbiuyda) abueyd MO] UI S|00YdS (9T 8be  -spI9 AyyesH
10} %09 Ajapy Apraam 1stem :dnoif 1SIem ‘xapul J0InBY3( XIS-Ajuamy olignd T ueaw) sIb ‘sugqeH (nzeug)
UONUaAIBM| 301M1 SapN|aU| HUENNET]] 2 ssew Apog 10 Awouoxey sa1ydIN ur 10y 18Ny 1Us2sa|opy AgesH 910z ‘awa
Yoam
Jad sybiu
/-€ das|se
1} 03 SeInuIW
0€ saxel ‘sAep
2 Uey} aiowl
Keme Buifers
Anoiyip ‘1sal
ybnouas Buimab
J0u sAep ‘Ajiep
1e101 :das|s
‘asn Jaindwod
‘UoISINg|}
‘A1Anoe
"uonuaAIRUI |eaisAyd
8y} JO syuow awi aInsia)
£z Buimoyjoy ‘aw aInsia)
ay) Buunp 9,01 "aeme Buikers ainpuadxa
-Gz 01 Buiuiosp Anoip ABJaua
uayl Ing ‘yuow U1 Sasealoul ;8w UsaIds
15114 3y1 Burinp pue (jonuod pue AuAnoe sabia)|00
811Sgam ay} ury'T sA 1eaisAyd 1ea1uyda)}
oo Buibbol Yoam Jad €'T) ‘awoy pue
siuedionued uondwnsuod 1e patedaid Aunwwod (S32I0HD)
uonuUaAJIBIL JO pooy 1se} s|eaw Jeak-omy sbumas pue
1]ey uey) alow u1 uofonpal ‘Isepealq UIGE-8T  SIUBWUOJIAUB
YUM paxiw osfe 'slolneyaq paouaiiadxa 'sgss pabe synpe aba) |09
SeM SBIJIAIOR  aJeys 0} dUSaM dnoib ‘pooy 158} JO K108y} 3JoMmIBU |B190S BunoA u1 suondo (serers
BN EIETN Bujiomiau |eluswIIadxa uondwnsuod  ‘A108y3 aAIuboI [e1d0S 1yBramiano Auyeay panun)
u1 Juswabebug [e190S  ‘syiow g 1 2 Apfea 1810 ‘sa110ay} 221601003 104 0} [eWION Buisooyd  9T0Z ‘®yse]
(usalosuns
oYM
uns ui Buiaq
oam Jad
ulw o9g ueyl
ssa| AlAnoe
(96T- [earsAyd
SA 8'E€Z SA WETNISSERNG]
2'9) 95370 pue Burjuup
wBramiano ‘yBramiano
aJe Oym 10 95300
(sBurpuiy S1|nsaJ palejal (Anuno))
Pa193]9s) aunyesy s}nsas uonLINu paunsesw sjapow uonejndod aweu uo Jeak
Ajqisead eIpaW [e190S ueayiubis uesy1ubIs S3WO09IN0 [eanaloay L ubisap Apms RELILTR 1uUaAJIau| Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2020 January 27.

1

Int J Med Inform. Author manuscript



Page 28

Chau et al.

"ainyeay Aq Buiuresy pue paualeams
Jodal jou pig (uonnadai 670 -lefng
'sdde pioipuy :ueaW) ssaully "awi} Udalos
pue auoyd! Jejnasnuw |euoiyealdny
8y} pasn pey paseaJau] ‘Aouajadwiod
syuedionued jo ‘(Kep/sselb 1131s Buiuren
%ST PUR %61 9'0- :Ueaw) aouelsISay
‘31qefolua sem sabelanaq 'SSaUIY
|[esano weiboud s Bururen paualaams Jejnasnin
SY11V ay1 ey aouesIsal Jebins ‘AR Ausago Joy
paaibe Ajbuons 10 SJUBLUSSasSe ‘(Reppuiw [eaisAud UOIeAIIOW JO [3poW dn moj|oy SaIIUNWIWIOD >SL e are
Jo paasbe  Jaad pue Buibbo) 0€- :ueaw) ‘afeusolad 18} [emixajuodsuely ‘Aioay) yuowl 3WOoUl MO| oym $T-2T
siuedioired  Auanoe jeaisAyd a1} UdaIds Apog "ybram  aAniuboo [e100s ‘Aloay) 8T Yum ul Sjooyas T pabe sAoq (e1jensny)
JO%G6  yum suoyduews paonpay 2 pue ybiaH uoIeUIWIBIBP-}|8S sypuow g T9E=U Ul 1DYJIISN|D  JUsISs|opY SY1lV  #10Z ‘yHws
1} Apog 14
*SAW02IN0 *90U8IaJWNIIID S|ooyss < |INg Yyim
uo 19843 1518/ "1yBlam Asepuodas 9 97T pabe (e1sAejen)
pauodal 10N JuedIIUBIS ON pue ybiaH "pany19ads aUON SY9aM 2T 80T=U Ul 1DYJaIsN|D  SIUsdsajopy j098sago  GTOZ ‘IMeN
'90U0 1SE9)
Te Suole}IAUL
Wans
0) papuodsal
%22/ "80U0
15B3] Je JU3U0D
palejal-Apnis
UOo pajUBIWIO
1o pasod uonoeysires
%8°// "dnoib JawinNsuod
%00089e 8y} ‘goueljdwod
uo sysod pajejal puswabebus
-Apnis ayy ENRIEC]
P, %L pue 131p
:Sn|d %00qa%e4 10} woddns
'90U0 1SE9) |e100s paldepe
Te Suole}IAUL ‘Koealys
IEVE] -J18s WBram
0) papuodsal (vz'0-) ‘Koearya
%¢ 88 :99uo 10J3u09 -}18s Annnoe
1S9 JE JUBU0D sA (£9°0-) 1eaisAyd
palejal Apnis 3000adeH SA ‘Buiuued 1043U0d
UOo pajUBIWIOD (r'z-) speam pue Bumas joeqpasy 05-62
1o pasod 9%z Ty 8 1e SS0| 1eob ‘lo1neyaq + SIX9) 1ING Yyim
‘s1s0d parejal Jusluod auljuo  Jybram Jareslb Aanoe +>0009%e4  62-8T pabe (sa118
-Apnis paxll,, YA UOIUBAIBIUI Apueaiiubis [eaisAud 400gaoe4  AuSsIaAIUN B panun)
%G'€Z :dnoib paJani|ap pey dnoib ‘ybram 1104 wouy synpe ‘pay10ads 102
»00022e4 30003264  Sn|d %00(a%e 2 pue ybiaH "pany19ads auoN SY9am g 25=u pawLe a1y | Bunox auoN  ‘ouenjodeN
(Rep
Jad sbuinias
92°0) el
‘peal alam Aayy unyy/ (Kep ayeul Arelaip
J110U ‘payodal Jad sBuinias ‘(s1eindwos
(sBurpuiy S1|nsaJ palejal (Anuno))
Pa193]9s) aunyesy s}nsas uonLINu paunsesw sjapow 9zIS uonejndod aweu uo Jeak
Ajqisead eIpaW [e190S ueayiubis uesy1ubIs S3WO09IN0 [eanaloay L uoneing  adwes ubisap Apms RELILTR 1uUaAJIau| Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2020 January 27.

1

Int J Med Inform. Author manuscript



Page 29

Chau et al.

‘spooy Arebns
u1 8sealdng
RENRIENE]
Buiyolans (Buturen sys
pue ‘as124axd Buidod) 1SD
snoJoBin + N33L[a]
pue ayesapowl ‘abesn pue H11v3aH
‘aejul ‘uonoeysires 'SA N33L[B]
‘Bujiomiau a|qe1aban ‘Koeaiya H11v3H
|e100s pue un.y -119s ‘Ainnoe sweiboid
pue Buiyoeod ‘s101nBY3q 1eaisAyd uonuanaid
‘paniodal yyeay Joy  Bunes Ayyesy ‘101neYaq A1s800 18UIB)UI (sa1|1S
10U InQ SISAfeur 6ojq v :sdnoib VSR ITENTEN uonunu ‘A103y3 anuboo paseq |0oys panun)
|eansnels [ejuswiiadxa Ul Sasealoul ‘I0IAeYaq  [e190s pue ‘ABojouydsl sjooyds € LT-iT pabe N33L[a] €102
u1 pasn abesn [e u1 papnjoul wedubIS Alejuapas aA110eJIIUI JO AJody | Ul 1Dy 181sn|D  SIUasa|opy HLITV3H  ‘@Jowsiym
A stpuow 9 ¥8e=U
ybram
pue ‘as12axa
121p Jo Bunjoen
pue ‘saweh
abuajleyd 'SSaull}
Jeak [euly ‘sa1youd a1seq |eaisAyd pue
ayy u1 Aep/sawin pue sabessaw ulaned Arelaip yijeaHw
1’0 pue syuow paulwJaiepaid u1 abuey)d ‘auoydyews Sz < INg (sare1s
RSITEIN puas  sdnoib ssoioe SYUOW iz |9poW [ed118I0aysuel) +Buiyoeos  yum Gg-8T pauun)
ur Aep/sawn 9’y 03 wialsAs Appng ss0] ybBram pue ‘g1 ‘91e pue ‘A1oay} leuosiad  pabe s)npe 5102
dde syl pasn  :dde suoyduews  juediiubis oN abueyd ybiapn aniuboo |erdos syuow g Gog=u {1043U09 ;1 DY Bunox ALID ‘Aoxpans
‘salbarens
JeJoineyaq
Ainnoe
[eaisAud
'S9|NJ W}
-U3a19S "awn
-U3819s uwi|
0} UOITeAION
"uonoeysizes
spaau
1ea160j0yaAsd
'splods [00yas
ur uoneAloN
'ssauldas|s
awnAeq
‘uoissalbby
‘Buiwred oapin
[eaifojoyred
‘Buiag-jjam
annaslgns
"1daou0d
-318s [ea1sAyd
‘(shun 2 ‘uondwnsuod
:ueaw) s||s abeianaq
(sBurpuiy S1|nsaJ palejal (Anuno))
Pa193]9s) aunyesy s}nsas uonLINu paunsesw sjapow 9zIS uonejndod aweu uo Jeak
Ajqisead eIpaW [e190S ueayiubis uesy1ubIs S3WO09IN0 [eanaloay L uoneing  adwes ubisap Apms RELILTR 1uUaAJIau| Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2020 January 27.

1

Int J Med Inform. Author manuscript



Page 30

Chau et al.

'sloIneyaq
AJejuapas
pue ‘pooj yunl

(sBurpuiy S1|nsaJ palejal
Pa193]9s) aunyesy s}nsas uonLINu paunsesw
Aunqisead BIpaW [e1d0s uedIublS wedyIubIS S3Wo0oINO

sjapow
[eonaloay L

azls

uoneang  sjdwes ubBisep Apnis

uone|ndod
1964e]

(Anuno))
aweu uo Jeak
1uaAISU| Joyany

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Int J Med Inform. Author manuscript; available in PMC 2020 January 27.



	Abstract
	Introduction
	Materials and methods
	Results
	Search results
	Quality appraisal
	Theoretical frameworks used to design interventions
	Intervention features
	Social media
	Other communication mechanisms
	Features for tracking health behaviors
	Tailoring
	Education
	Social support
	Gamiflcation

	Study characteristics
	Target population
	Study designs
	Outcomes

	Feasibility and engagement

	Discussion
	Conclusion
	References
	Fig. 1.
	Table 1
	Table 2

