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Social isolation and loneliness are growing public health concerns in adults with obesity and overweight. Social media-based
interventions may be a promising approach. This systematic review aims to (1) evaluate the effectiveness of social media-based
interventions on weight, body mass index, waist circumference, fat, energy intake and physical activity among adults with obesity
and overweight and (2) explore potential covariates on treatment effect. Eight databases, namely, PubMed, Cochrane Library,
Embase, CINAHL, Web of Science, Scopus PsycINFO and ProQuest, were searched from inception until December 31, 2021. The
Cochrane Collaboration Risk of Bias Tool and Grading of Recommendations, Assessment, Development and Evaluation criteria
evaluated the evidence quality. Twenty-eight randomised controlled trials were identified. Meta-analyses found that social media-
based interventions had small-to-medium significant effects on weight, BMI, waist circumference, body fat mass and daily steps.
Subgroup analysis found greater effect in interventions without published protocol or not registered in trial registries than their
counterparts. Meta-regression analysis showed that duration of intervention was a significant covariate. The certainty of evidence
quality of all outcomes was very low or low. Social media-based interventions can be considered an adjunct intervention for weight
management. Future trials with large sample sizes and follow-up assessment are needed.
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INTRODUCTION

Obesity and overweight are serious public health problems
involving more than 1.9 billion and 650 million, respectively, of
global population [1] that attribute to four million global deaths
and disability-adjusted life years [2]. Overweight and obesity can
increase the risk of coronavirus disease 2019 [3, 4]. Both conditions
have a considerable impact on the cardiometabolic comorbidities
[5], medical and post-surgical complications [6], social costs and
health-related quality of life [7]. Notably, weight discrimination is
highly prevalent in adults with obesity and overweight [8, 9].
Weight stigma is likely to drive weight gain and poor metabolic
health by triggering physiological and behavioural changes [10].
Greater weight bias is associated with greater loneliness among
adults with obesity and overweight [11]. They are more likely to
feel social exclusion owing to society’s body standard [10]. They
are also prone to lower emotional trust in close others, lower
disclosure to close others and social withdrawal syndrome, all of
which may lead to social isolation [11]. Thus, social isolation and
loneliness are increasing among adults with overweight and
obesity.

Social support is effective for improving weight management
[12, 13]. A supportive network contributing supportive messages
and positive reinforcement can reduce weigh loss [14]. Social
media are a potential platform for weight management [15]. Social
media are web-based communication channels that facilitate

community-based interaction and content sharing [16], with 3.484
billion users in 2019 worldwide [17]. Majority (88%) of adults spend
three hours daily on social media which is more heavily than older
adults [18]. Social media-based interventions can improve engage-
ment by 82.9%, positively impact health behaviours and outcomes
by 88.8% [19] and provide wide accessibility across income levels,
ages, education and ethnocultural groups [20]. With their high
usability and engagement, positive impact and wide accessibility,
social media-based interventions can potentially control weight.

The possible mechanism of social media-based interventions is
illustrated on the basis of Bandura’s social cognitive theory (SCT)
[21], as shown in Fig. 1. SCT is a behavioural theory of motivation
and action that contains essential concepts of social modelling,
observational learning, verbal persuasion and vicarious reinforce-
ment [22, 23]. Social modelling and verbal persuasion are the
beliefs in capabilities to perform behaviour change [22, 24]. An
individual can observe the performance of a given behaviour,
learn and reproduce it subsequently [25] through step-by-step
instructional videos and models for behaviour demonstration [26].
Verbal persuasion can develop self-efficacy through encourage-
ment or videos that describe the behaviour [22]. Vicarious positive
reinforcement is evident by increased matching behaviour
changes [27].

Social media have five unique features, namely, data sharing,
communication, activity data viewing, peer grouping and online
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Fig. 1 Possible mechanism of social media-based interventions for health outcomes among adults with obesity and overweight.

social networks (OSNs) [28]. Examples of generic OSNs are
Facebook®, Twitter©®, Instagram®©, Pinterest®, YouTube®, Linke-
dIn®©, Google + © and Snapchat®, all of which enable data sharing
of messages, tweets, photos and videos [29]. Many-to-many
communication features include forums and chat rooms [28].
Subsequently, these new messages and activities are viewable as
notifications and newsfeeds on Facebook, Instagram and Twitter
[30], enabling individuals to read, comment or give symbolic
support through thumbs-up or ‘likes’ [31]. Social media-based
interventions incorporate social media features to facilitate
behaviour change using behaviour change techniques [32].
Targeted SCT determinants of behaviour change are self-efficacy,
outcome expectations and social support [25].

Self-efficacy is a major concept of SCT which can affect the
person’s behaviour and cognition relating to their activity choice,
goal-setting, effort, learning and achievement [33]. High self-
efficacy individuals can develop positive outcome expectations to
believe in perceived benefits from behaviour change [34]. Social
support encompasses emotional, instrumental, informational or
appraisal support [24] that may be associated with increased
physical activity, healthy eating and successful weight manage-
ment [35]. Blogs can be used as social-mediated support to help
lonely morbidly obese participants with their weight loss goals,
who found online social support more beneficial, consistent and
reliable than the little support they received from family and in
real-life [36]. This showed how social media could provide online
social support to individuals who felt alone in their weight loss
journey and could not receive the help they needed. Individuals
would have better health and weight loss outcomes if they were
supported socially [37], or else, loneliness would arise when there
is no companionship [38].

A growing number of systematic reviews use social media-
based interventions among adolescents [39, 40], young adults
[16, 40], adults [41] and individuals of any ages [42, 43]. Few of
them focus on adults with obesity and overweight. However,
these reviews are limited to few databases [43], mixed research
design [16, 41], only narrative synthesis [39, 40, 42] and high
heterogeneity [40]. Some reviews [16, 40, 42, 43] do not report
certainty of evidence quality. None of them investigate the
potential impact of covariates on effect size of trials. In addition,
few reviews adopt the Hedges's g statistic for measuring the effect
size, although they select trials with small sample sizes. To address
the above-mentioned gaps in the literature, this systematic review
aims to (1) evaluate the effectiveness of social media-based
interventions on weight, BMI, waist circumference, fat, energy
intake and physical activity among adults with obesity and

SPRINGER NATURE

overweight and (2) explore potential covariates on treatment
effect.

METHODS

This systematic review followed the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) 2020 checklist
(Table S1) [44] and was registered in the International Prospective
Register of Systematic Reviews database (PROSPERO Number:
CRD42022299587).

Eligibility criteria

The eligibility criteria are presented in Table S2. This review
included studies on adults with obesity (BMI=30) [45] and
overweight (BMI: 25-29) [45] aged =18 years. Social media-based
interventions involved at least one social media feature including
OSNs, data sharing, activity data viewing, communication and
peer grouping providing social support. Purpose-designed OSNs
were included together with generic OSNs, such as Facebook,
Instagram and Twitter [46]. Comparators included standard care,
waitlist or placebo control. Outcomes included weight (kg), BMI
(kg/m?), weight percentage (%), waist circumference (cm), body
fat mass (kg), body fat percentage (%), energy intake (kcal/day),
daily steps (steps/day) and moderate-to-vigorous physical activity
change (MVPA, minutes/day). All types of randomised controlled
trials (RCTs) were included because of the gold standard for
studying causal relationships [47]. All searches were maximised by
including published and unpublished articles in the English
language without time restriction.

Information sources and searching strategies

Cochrane Databases of Systematic Review and PubMed Clinical
Queries were searched to prevent duplication. A three-step
comprehensive search strategy was created, with senior librarians
following the Cochrane handbook for systematic review of
interventions [48]. Firstly, we searched published and unpublished
studies in databases from inception until December 31, 2021,
using index terms and keywords documented (Table S3). We
searched published studies in eight databases, namely, PubMed,
Cochrane library, Excerpta Medica database, Cumulated Index to
Nursing and Allied Health Literature, Web of Science, Scopus,
PsycINFO and ProQuest Dissertations and Theses. Secondly,
ongoing clinical trial registries, grey literature and targeted
journals databases were also searched (Table S4). Ongoing trials
were searched in six clinical trial registries, namely, ClinicalTrials.-
gov, Cochrane Controlled Register of Trials, Australian New
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Zealand Clinical Trials Registry, CenterWatch, EU Clinical Trials
Register and Singapore Clinical Trials Register. Additionally, we
searched grey literature (GreyResource and Google Scholar) and
targeted journals (Obesity Reviews, Obesity Facts and International
Journal of Obesity). Thirdly, we manually searched the reference
lists of RCTs and reviews to maximise potential trials.

Study selection

Study selection followed the identification, screening and inclu-
sion of PRISMA flow diagram [44]. Duplicates were removed using
EndNote 20 [49]. Two reviewers (YLL and QPY) independently
screened the articles’ titles and abstracts for assessment against
the inclusion criteria. Cohen’s kappa (k) was used to measure inter-
rater agreement between two independent reviewers for study
selection, data extraction and quality assessment. A kappa statistic
of k>0.6 showed an acceptable inter-rater agreement [50].
Disagreements were resolved with a third reviewer (YL).

Data items and collection

Two reviewers independently performed data extraction following
the Cochrane Handbook for Systematic Reviews of Interventions
[48]. Data extracted included RCT characteristics encompassing
author, year, country, setting, design, population, BMI criteria, age,
gender, intervention (name), comparator, sample size, outcome,
measure, attrition rate, intention-to-treat (ITT), missing data
management (MDM), protocol publication, registration in clinical
registries and grant support. Description of intervention included
social media features, content, regime (numbers of sessions,
frequency, length and duration), provider or peer support, theory
based and follow-up. The authors of trials were contacted to
request additional data in case of insufficient and unclear
information.

Risk of bias assessment in individual studies

Two reviewers (YLL and QPY) independently used the Cochrane
risk of bias tool version 1 to assess the following six domains:
allocation concealment, random sequence generation, outcome
data completeness, selective outcome reporting, blinding of
participant and personnel and blinding of outcome assessment
to detect selection, performance, detection, attrition and reporting
biases [51]. Each domain’s risk of bias was graded as high, low or
unclear. Attrition rate, MDM, ITT, protocol publication and
registration in clinical registries were used to assess the evidence
quality. Missing data occurs when a participant misses a data point
such as a participant failing to complete a pedometer record [52]
or failing to complete a 14-week follow-up [53]. These missing
data could be managed through the baseline observation carried
forward [54], or multiple imputation method to impute missing
values for ITT analyses [55, 56]. ITT remains the gold standard to
address missing data with the principle of analysing data of all
participants regardless of treatment level received [57]. To prevent
overly optimistic estimates of the effectiveness of the intervention,
reporting of the ITT results are required to protect estimates of the
intervention against a predictive equivalence produced from the
original random participant allocation [58].

Data synthesis

The Comprehensive Meta-analysis software version 3 [59] was
used to performed meta-analyses and meta-regression. Inverse-
variance (IV) method was used to calculate the mean difference
with 95% confidence interval (Cl) of continuous data [60]. Z-
statistics at a significant level of P < 0.05 was used to evaluate the
overall effect following the Cochrane Handbook for Systematic
Review [48]. Given the small sample size in selected RCTs,
Hedges's g was adopted because it provides an accurate
estimation of the corrected effect size [61]. Effect sizes’ magnitude
were interpreted as small (0.20), medium (0.5), large (0.8) and very
large (1.2) [61]. Heterogeneity was determined by /?and Cochran’s
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Q (Chi-square, x? test) statistics. * is the proportion of total
variation across trials that is due to heterogeneity between trials
rather than by chance [I’=100% x (Q - degree of freedom, df)/
Q.[48] I value was used to quantify the consistencies across trials
and interpreted as unimportant (0-40%), moderate (30-60%),
substantial (50-90%) or considerable (75-100%) heterogeneity
[48]. A statistical significance for heterogeneity was found with a
threshold P value of < 0.10 in Q test. A narrative synthesis
presented findings when statistical pooling was impossible.

Additional analyses

Subgroup and meta-regression analyses were conducted to
explore the observed heterogeneity [48]. Subgroup analysis was
conducted to identify intervention essential features of interven-
tion and determine if its effectiveness is influenced by the
different geographical regions, participant’s gender, theoretical
basis, protocol or register, use of ITT or MDM and type of social
media platform [62, 63]. A series of univariate meta-regression
analyses was conducted to explore whether covariates account for
the treatment effect [64]. Potential covariates included year of
publication, mean age, sample size, duration of intervention and
attrition rate. Regression coefficients (8) were the estimated
decreases in the effect size units of the covariates on weight
change, and a P < 0.05 indicated a significant effect [65]. A bubble
plot was adopted to present the results of the meta-regression.

Certainty of evidence and publication bias

GRADEpro GDT software was used to assess certainty of evidence
through the Grading of Recommendations, Assessment, Develop-
ment and Evaluation (GRADE) criteria [66]. Overall evidence quality
was rated between very low and high according to methodological
limitations, indirectness, inconsistency, imprecision and publication
bias [67]. Publications bias was assessed for an outcome with >10
RCTs via visual inspection of funnel plot and Egger’s regression test
[68]. Asymmetry of funnel plots [69] and P value > 0.05 of Egger’s
test [70] indicated no evidence of publication bias.

RESULTS

Study selection

Study selection is illustrated in Fig. 2, with 29,191 articles from
eight databases and 1210 trials from seven registries. From the
articles, 14,385 duplicates were removed via EndNote software.
Two reviewers independently screened 15,894 articles’ titles and
abstracts, excluded 15,814, selected 80 for full-text retrieval,
selected 51 for full-text eligibility and excluded 23 with reasons
(Table S5). From the trials, 122 unpublished trials were excluded
with reasons (Table S6). Twenty-eight RCTs were selected, that is,
25 published studies [37, 52-55, 71-91] and 3 trial reports [92-94].
Kappa statistics measured interrater reliability for study selection
(k=0.90), data extraction (k=0.96), risk of bias (k=0.86) and
evidence certainty (k= 0.81) between two independent reviewers.

Study characteristics

Table 1 summarises the characteristics of the 28 RCTs in 29 articles
[37, 52-55, 71-94] among 13,195 individuals across Australia
(N=15) [37, 52, 55, 75, 90], the United States of America (N =21)
[53, 54, 72-74, 77-80, 82-84, 86-89, 91-95], Malaysia (N=1) [71]
and the United Kingdom (N =1) [85]. The RCTs were published
between 2011 [88] and 2021 [94]. BMI criteria ranged between
25 kg/m? [53] and 55 kg/m? [80]. The mean age ranged between
20 years [87] and 50.3 years [84]. Sample sizes ranged between 18
[53] and 8112 [55] participants. Majority of them (N =26) had
grant support.

Risk of bias in studies

Attrition rates ranged between 0% [77] and 94.2% [90]. Less than
half (N = 13) conducted ITT, and 17 RCTs adopted MDM. The risk
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Identification of studies via databases and registers
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Fig. 2 Selection of trials for inclusion of the systematic review and meta-analysis.
of bias summary is illustrated in Fig. 3. The majority (91.07%) had Weight loss

low risks across six domains. All trials used random sequence
generation. Allocation concealment was unclear in seven studies.
Given that outcomes were measured objectively, all trials had low
risk of performance and detection biases. Seventeen RCTs
published protocols, and 20 RCTs registered in various clinical
trial registries. Hence, majority (N = 27) of them rated low risk of
selective reporting.

Social media-based intervention

The social media-based interventions are detailed in Table S7.
Main RCTs (N = 26) used OSNs, 13 RCTs were theory based and 26
RCTs used multi-component interventions encompassing PA
(100%), healthy diet (78.6%), weight management (75%) and SS
(82.1%). Frequencies of social media features ranged between
twice daily [88] and bimonthly [83]. More than half (N=21)
involved peer support, and 26 RCTs involved provider support
through feedback, emails, short message service, text messages or
in person. Intervention duration ranged between eight weeks
[77,82] and 24 months [72, 78]. Seven RCTs [71, 79, 80, 84-86, 94]
conducted follow-up, ranging between two months [71] and one
year [80].

SPRINGER NATURE

In total, 21 RCTs [52-54, 71, 72, 74-76, 78-80, 82, 83, 85-89, 91, 93]
with 22 arms relating using weight or weight change (kg) among
2120 participants. The pooled meta-analysis revealed a significant
weight reduction of —1.45kg (95% CI: —2.15 to —0.75) in social
media-based interventions compared with that of the comparator
group (Z= —4.05, P < 0.001) by using the inverse-variance method
and random-effects model with small-to-medium effect size
(g=-0.29, 95% CI: —0.43, —0.14). As substantial heterogeneity
(P =50.30—56.45%, P < 0.10) was detected, subgroup and meta-
regression analyses were conducted to explore reasons of
heterogeneity (Fig. 4).

Subgroup analyses on weight loss

A series of subgroup analyses was performed on the basis of
categorial covariates such as geographical regions, participant’s
gender, theoretical basis, protocol publication or registration in
clinical registry, use of ITT or MDM and type of social media
platform (Table 2, Figs. S1-S6). Significant subgroup differences
were observed for publication or registration status (Q = 10.223,
P =10.001). Social media-based intervention had a greater effect
size for trial without protocol publication or not registered in
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clinical registries (g = —0.80, 95% Cl: —1.17, —0.44) than trial with
published or registered protocol (g=-0.17, 95% Cl: —0.29,
—0.05). Non-significant subgroup differences were found in other
subgroup comparisons. However, heterogeneity remained
unexplained.

Meta-regression on weight loss

Random-effect univariate meta-regression analyses were con-
ducted to examine whether the mean differences in weight were
related to continuous covariates (i.e. publication year, mean age,
sample size, duration of intervention and attrition rate). Meta-
regression revealed duration of intervention (8 =0.03, P=0.024)
was a significant covariate on weight change as shown in Table 3.
This result indicated greater weight change in intervention groups
than comparator groups for every one-unit decrease in weeks of
intervention. A bubble plot of regression of difference in means of
weight change on duration of intervention is presented in Fig. S7.
The findings showed that publication year (8 =0.14, P=0.233),
mean age (B8=-0.02, P=0.664), sample size (8<0.001,
P=0.0.54) and attrition rate (8=0.02, P=0.551) did not have
any impact on weight change (Table 3).

Body mass index

Thirteen RCTs [37, 52,71, 72, 74,75, 77, 78, 85, 87, 89-91] assessed
the effectiveness of social media-based interventions among 1659
participants using BMI or BMI change. The pooled meta-analysis
revealed a significant BMI change (Z= —3.60, P<0.001) with a
mean difference of —0.65 kg/m?> (95% Cl: —1.00 to —0.30), with
medium effect size (g =—0.61, 95% Cl: —1.15 to —0.08) favouring
social media-based interventions (Fig. 5). High heterogeneity
(P =72.45-95.85%, P < 0.10) was revealed.

Weight percentage, waist circumference, fat, energy intake
and physical activity

Meta-analyses of other outcomes are summarised in Table 4, and
their forest plots are shown in Figs. S1-S14. Social media-based
interventions showed significant differences for waist circumfer-
ence (—1.96cm, 95% Cl: —3.22, —0.70, Z= —3.06, P<0.001) in
eight trials [37, 52, 71, 72, 75, 78, 87, 91] involving 1139
participants; body fat mass (—3.11kg, 95% Cl: —5.23, —1.00,
Z =288, P<0.001) in four trials [37, 52, 71, 75] involving 266
participants and daily steps (1510 steps/day, 95% Cl: 259, 2761,
Z=237, P=0.02) in four trials [52, 71, 85, 91] involving 274
participants. No significant differences were observed in weight
percentage in 10 trials [37, 52, 53, 79, 80, 85, 88, 91, 92, 94], body
fat percentage in 4 trials [37, 71, 75, 78], energy intake in 8 trials
[37, 52, 74, 75, 87, 88, 92, 93] and MVPA in 5 trials
[52, 75, 77, 85, 89]. Moderate to considerable heterogeneities
were found for weight percentage (° = 63%), waist circumference
(P =52.80%), body fat mass (¥ =85.03%), body fat percentage
(P = 84%), and daily steps (I’ = 77.27%).

Narrative synthesis

Four RCTs [55, 73, 81, 84] had insufficient data for meta-analysis.
Several emails were sent to request supplementary data from the
authors of trials but to no avail. Hence, we conducted a narrative
synthesis for these trials. The pattern of results was similar to the
findings of meta-analyses in weight percentage; no statistically
significances were observed in the weight percentage between
intervention and comparator in one trial [55]. The social media-
based intervention group significantly lost more weight [73] and
increased daily steps [81] than the comparator groups. Similar MVPA
[73, 84], BMI [84] and waist circumferences [84] were revealed
between social media-based intervention and comparator groups.

Certainty of evidence

The certainty of evidence was graded in accordance with the
GRADE criteria (Table S8). Domains of inconsistency, indirectness

SPRINGER NATURE
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Fig. 3 Risk of bias summary.

and imprecision were downgraded due to considerable hetero-
geneity, variations in regime of intervention and comparators,
small sample size and wide confidence interval. The P-value of
Egger’s regression tests were 0.09, 0.07 and 0.39 for weight (kg),
BMI and weight change (%), respectively, and the funnel plots
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Weight, kg (Difference in means)

Study name Statistics for each study
Difference Lower Upper
in means limit limit Z-Value p-Value
Ashton et al., 2017 -1.60 -2.84 -0.36 -2.53 0.01
Carson et al., 2013 -2.70 -5.32 -0.08 -2.02 0.04
Chee etal., 2014 -11.01 -15.82 -6.20 -4.49 0.00
Godino et al. 2016 -1.40 -4.14 1.34 -1.00 0.32
Hales et al., 2016 -3.10 -5.83 -0.37 -222 0.03
Herring et al., 2014 -3.80 -6.64 -0.96 -2.63 0.01
Hutchesson et al., 2018 -2.59 -5.19 0.01 -1.95 0.05
Jane et al., 2018 -6.40 -19.23 6.43 -0.98 033
Lytle et al. 2017 -0.40 -2.72 1.92 -0.34 0.74
Marquez et al., 2013 0.40 -2.84 3.64 0.24 0.81
Monroe et al., 2019 -0.70 -375 235 -0.45 0.65
Napolitano et al., 2013 -1.98 -3.07 -0.89 -3.55 0.00
Napolitano et al., 2021.1 0.20 -1.15 1.55 0.29 0.77
Napolitano et al., 2021.2 -0.20 -1.56 1.16 -0.29 0.77
Simpson et al., 2020 -0.80 -4.22 262 -0.46 0.65
Spring et al., 2017 -2.30 -4.45 -0.15 -2.10 0.04
Stephens et al., 2017 2.80 -3.93 9.53 0.82 0.42
Thonpson., 2020 -1.70 -3.74 0.34 -1.63 0.10
Turner-McGrievy & Tate, 2011 -0.10 -1.44 1.24 -0.15 0.88
Valle et al., 2013 -1.90 -4.29 0.49 -1.56 0.12
Willis et al., 2017 0.10 -3.19 3.39 0.06 0.95
-1.45 -2.15 -0.75 -4.05 0.00
Effect size, Hedges’ g
Study name Statistics for each study
Hedges's Lower Upper
g limit limit Z-Value p-Value
Ashton et al., 2017 -0.70 -1.27 -0.14 -2.45 0.01
Carson etal., 2013 -0.48 -0.94 -0.01 -1.99 0.05
Cheeetal, 2014 -0.90 -1.30 -0.49 -4.31 0.00
Godino et al. 2016 -0.10 -0.29 0.10 -1.00 0.32
Hales et al., 2016 -0.67 -1.28 -0.06 -2.16 0.03
Herring et al., 2014 -1.21 -2.20 -0.22 -2.39 0.02
Hutchesson et al., 2018 -0.51 -1.03 0.01 -1.92 0.05
Jane et al., 2018 -0.31 -0.93 0.31 -0.97 0.33
Lytle et al. 2017 -0.03 -0.23 0.16 -0.34 0.74
Marquez et al., 2013 0.09 -0.64 0.82 0.24 0.81
Monroe et al., 2019 -0.15 -0.82 0.51 -0.45 0.65
Napolitano et al., 2013 -1.17 -1.88 -047 -3.27 0.00
Napolitano et al., 2021.1 0.05 -0.26 0.36 0.29 0.77
Napolitano et al., 2021.2 -0.04 -0.35 0.26 -0.29 0.77
Simpson et al., 2020 -0.10 -0.54 0.34 -0.46 0.65
Spring et al., 2017 -0.52 -1.01 -0.03 -2.06 0.04
Stephens et al., 2017 0.21 -0.30 0.71 0.81 0.42
Thonpson., 2020 -0.53 -1.19 0.12 -1.60 0.11
Turner-McGrievy & Tate, 2011 -0.03 -043 0.37 -0.15 0.88
Valle et al., 2013 -0.38 -0.86 0.10 -1.54 0.12
Wilis et al., 2017 0.02 -0.49 0.52 0.06 0.95
-0.29 -0.43 -0.14 -3.84 0.00
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Fig. 4 Forest plot of difference in means and effect size in weight for social media-based intervention and comparator.

indicate symmetrical distribution of included RCTs (Figs. S15-17).
Hence, no evidence of publication biases was detected. Overall,
the level of certainty of evidence was rated low or very low.

DISCUSSION

This systematic review included 28 RCTs enrolling 13,195
individuals across four countries. Meta-analyses supported using
social media-based interventions in significantly reducing weight,
BMI, waist circumference and body fat mass (kg) and improving
daily steps. Subgroup analyses showed a greater effect size of
weight change in interventions without published protocol or
registration in clinical trial registries than their counterparts.
Univariate random-effect meta-regression analysis detected that

International Journal of Obesity

duration of intervention was a significant covariate on weight
change. No publication bias was detected in this review. The
certainty of evidence for all outcomes ranged from very low
to low.

Our meta-analyses revealed that weight and BMI had statisti-
cally significant reduction with small-to-medium effect sizes after
social media-based interventions. This finding is consistent with
previous meta-analyses [40, 43, 96]. It can be possibly explained by
the similar intervention components and delivery methods used.
The effectiveness of weight and BMI loss can be related to the
combined effect of social media features and behaviour change
techniques (Fig. 1). Adults with obesity and overweight learned to
adopt healthy behaviours through educational posts, including
didactic videos, peer-led videos for behaviour modelling [83],

SPRINGER NATURE
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Table 3. Random-effects univariate

Covariates (Unit) Univariate meta-regression

B SE
Year of publication (years) 0.14 0.11
Mean age (years) —0.02 0.04
Sample size (Number) <0.001 <0.001
Duration of intervention (weeks) 0.03 0.01
Attrition rate (%) 0.02 0.04

meta-regression analyses of covariates on weight loss (kg) in 20 randomised controlled trials with 21 arms.

B Regression coefficient, C/ Confidence interval, SE Standard error; Z Z statistic.

*P < 0.05.

Body mass index, kg/m? (Difference in means)

Study name Statistics for each study
Difference Lower Upper
in means limit limit Z-Value p-Value
Ashton et al., 2017 -0.50 -0.87 -0.13 -2.66 0.01
Cheeetal, 2014 -471 -6.45 -2.97 -5.30 0.00
Godino et al. 2016 -0.50 -1.28 0.28 -1.26 0.21
Hales et al., 2016 -1.01 -1.81 -0.21 -2.47 0.01
Hutchesson et al., 2018 -0.68 -2.05 0.69 -0.97 0.33
Jane et al,, 2017 -0.50 -1.23 0.23 -1.34 0.18
Lytle et al. 2017 -0.10 -0.86 0.66 -0.26 0.80
Joseph etal., 2015 -0.38 -1.39 0.63 -0.74 0.46
Simpson et al., 2020 -0.30 -1.54 0.94 -0.48 0.63
Stephens et al., 2017 120 -0.68 3.08 125 0.21
Valle et al., 2013 -0.63 -1.32 0.06 -1.79 0.07
Vandelanotte et al., 2017 -1.00 -1.07 -0.93 -29.83 0.00
Willis et al., 2017 -0.10 -1.29 1.09 -0.16 0.87
-0.65 -1.00 -0.30 -3.60 0.00
Effect size, Hedges' g
Study name Statistics for each study
Hedges's Lower Upper
g limit limit Z-Value p-Value
Ashton et al., 2017 -0.74 -1.31 -0.18 -2.57 0.01
Chee et al., 2014 -1.06 -1.47 -0.65 -5.02 0.00
Godino et al. 2016 -0.13 -0.32 0.07 -1.26 0.21
Hales et al., 2016 -0.75 -1.36 -0.13 -2.39 0.02
Hutchesson et al., 2018 -0.25 -0.77 0.26 -0.97 0.33
Jane et al., 2017 -042 -1.04 0.20 -1.33 0.18
Lytle et al. 2017 -0.03 -0.22 0.17 -0.26 0.80
Joseph et al., 2015 -0.27 -0.98 0.45 -0.73 0.46
Sinpson et al., 2020 -0.11 -0.55 0.33 -0.48 0.63
Stephens et al., 2017 0.32 -0.18 0.83 1.25 0.21
Valle et al., 2013 -0.38 -0.81 0.04 -1.77 0.08
Vandelanotte et al., 2017 -4.15 -4.62 -3.67 -17.26 0.00
Willis et al., 2017 -0.04 -0.54 0.46 -0.16 0.87
-0.61 -1.15 -0.08 -2.25 0.02

Fig. 5 Forest plot of difference in means and effect size in body mass

cooking videos, PA demonstrations [52] and audio lectures [91].
Participants were given personalised feedback and reinforced
messages on their health behaviour and progress
[53, 80, 83, 88, 89, 91]. The communication and peer grouping
features allow peer interaction through discussion forums and
group chats within the private OSN groups [52-54, 75, 83, 89, 911.
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95% CI Z-value P-value
Lower Upper
—0.08 0.36 1.22 0.233
—0.09 0.06 —043 0.664
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—0.05 0.10 0.60 0.551
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Social media Comparator

index for social media-based intervention and comparator.

Data-sharing features involve poll voting [82, 83], audio blogs of
weight loss individuals [88] and goal and activity data sharing
between participants [74, 85]. Activity data viewing and commu-
nication features involve sending notifications, reminders and text
messages for self-monitoring of diet, PA and weight
[52, 53, 74, 75, 80, 82, 83, 85, 86, 89]. Self-monitoring reminders
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—0.85 (—1.11, —0.59)
—0.42 (—0.92, 0.08)
<—0.001 (—0.15, —0.03)

85.03%

84%
0%

<0.0071%***

—2.88
—-1.70
—0.22

—3.11 (—=5.23, —1.00)

—2.78 (—5.99, 0.42)

—9.95 (—99.45, 0.22)
1510 (259, 2761)

266
613

Body fat mass (kg)

0.09

4
8
4

Body fat percentage (%)

0.83

680
274
240

Energy intake (kcal/day)

0.75 (—0.09, 1.58)
0.06 (—0.24, 0.36)

77.27%
31.65%

0.02*
0.71

237
0.

Physical activity (steps/day)

MVPA (minutes/day)

37

1.45 (—6.27, 9.18)

contributing to frequent real-time data can result in positive
reinforcement and significantly greater weight change [97].

Skills training with weight-related behaviour change techniques
were taught, including problem solving, goal setting
[53, 75, 79, 80, 82, 83, 85, 86, 89, 91], action planning [79, 80],
social comparison [85] and social support [75, 80, 82, 85, 89, 91].
These behaviour change techniques play a key role in modifying
dietary intake and PA [98]. Thus, these promising techniques
delivered by social media should be considered when designing
future interventions. Particularly, self-monitoring and goal setting
are more valued among participants [75]. Subsequently, self-
efficacy is constructed via feedback, advice [74, 89], goal-setting
and self-efficacy messages incorporating informational social
support [80]. The self-efficacy theory points out that participants
who believe in being successful in a behaviour would be more
likely to make behavioural changes to produce desirable effects,
playing an important role in physical health, psychological
adjustment, and behavioural change strategies [99]. Outcome
expectation messages incorporate positive outcomes of healthy
behaviours related to PA, diet and weight [74]. Hence, participants
can reduce their weight and BMI after intervention.

Our subgroup finding suggested greater effect in RCTs without
published protocol or registered trial. This can be a result of
outcome-reporting bias that may be related to a distortion of
presented data from trials without protocol because authors can
add, remove or upgrade outcomes to favour a statistically positive
result [100, 101]. One study shows that 34% of RCTs are not
registered, and 21% are inadequately registered [101]. Indeed,
protocol provides full transparency, and it should be publicly
available to prevent selective outcome-reporting bias [102].
However, a large majority of the authors (77%) stated that it
was not mandatory for them to register their systematic review
protocol by their institutes which would give them the leeway to
manipulate the outcomes to suit their preferences [103].

Our meta-regression showed that longer duration of social media-
based intervention can slow down weight loss outcome. The case
may be linked higher non-compliance with longer period [104].
Adherence behaviour may be dynamic and influenced by beliefs
about the need for intervention and its effectiveness based on the
health belief model [105]. Adults with overweight and obesity may
lose their beliefs for managing weight loss maintenance in a long
period of intervention. Another possibility may be related to social
media fatigue with a longer duration on social media platforms
[106]. Participants may feel overwhelmed and feeling tired of social
media activities. Hence, adults with obesity and overweight who
participated in longer duration of social media-based interventions
may seem to like a slower pace for weight loss.

Our meta-analyses revealed significant change of waist
circumference, body fat mass and daily step in social media-
based interventions. This can be possibly explained by social
media’s usefulness to improving weight management through
social support provided by family, partners and friends [107] and
through companionship [74] and encouragement offering emo-
tional support [74, 80, 89, 91]. For instance, participants could
invite a friend or family member to offer support and ensure self-
monitoring compliance [82, 85]. This could highlight the
importance of inviting family members to participate in the family
therapy, who could give feedback or encouragement about the
efficacy of the treatment sessions [108]. The app could advise
participants on how to harness social support from their family
and friends [85]. This can be facilitated by social media features
that enable commenting, ‘likes’ and peer messaging [82, 91]. This
could also show how the intra- and inter-personal factors of the
socio-ecological theory interact, including the home environment
and lifestyles of family members, which could greatly influence
the obesity risk of the participants [109].

Given that four RCTs were included for body fat mass and daily
steps, caution is required in interpretation of results owing to
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overestimated effects within small sample sizes [110]. Notably,
social media-based interventions had no impact on weight
percentage change, body fat percentage, energy intake and
MVPA. This non-significant difference can be possibly explained
by mixture of measurement tools, various comparators and
limited number of included trials. Doing more than speculate is
impossible at this stage. These findings require more
investigations.

Strengths and limitations

This review has several strengths. We followed the PRISMA
checklist strictly and used a comprehensive three-step search
strategy in published and unpublished studies in eight databases,
ongoing trials, grey literature and targeted journals. We included
solely RCT design. We adopted subgroup analyses and random-
effects meta-regression analyses to compare the effect sizes of
groups and explore a covariate of the intervention effect. The
certainty of the evidence was assessed to provide the confidence
of implementation. The use of clinical anthropometry indicators
such as waist circumference, are low-cost and easy-to-use
methods to accurately define visceral obesity and best identify
groups at risk for obesity for earlier intervention [111]. Further-
more, a meta-analysis has supported that a large waist
circumference is predictive of higher mortality among participants
even with normal BMI values, which makes it advantageous in
suggesting the changes in body fat composition for clinical
practice [112].

Nonetheless, this systematic review has several limitations.
Firstly, most RCTs occurred in high-income Western countries and
restricted to the English language articles which could limit the
findings’ generalisation. Secondly, all outcomes with low to very
low certainty of evidence could lower the findings' internal
validity. Thirdly, outcomes had sustainable heterogeneities, which
are possibly due to various comparators and different regimes of
intervention, thereby resulting in the low accuracy of the pooled
estimates [113]. Fourthly, most RCTs had no follow-up data, so
sustainability remains unclear. Fifthly, meta-analysis results could
be subjected to ecological fallacy or Simpson’s paradox [114].
Lastly, there exist several drawbacks to using social media for
weight loss strategies since social media serves as both a platform
for cultivating weight stigma and finding body positivity commu-
nities [115]. This could result in individuals developing weight-
related beliefs and attitudes, reflecting their differential exposure
to weight stigmatisation. In particular, overweight and obese
youth may face adverse effects associated with exposure to
weight stigmatisation which include anxiety, body dissatisfaction,
depression, poor academic performance and avoidance of health
care [116].

Implications for clinical practice and policy

Social media-based interventions can reduce weight, BMI, waist
circumference, fat mass and energy intake and increase daily steps
among adults with obesity and overweight. As the certainty of
evidence is mostly low [67], the effectiveness of implementing
social media-based interventions in the clinical practice for weight
management remains uncertain. We only suggest that social
media-based interventions be considered as an adjunct interven-
tion for weight control. Additionally, we would need to take into
consideration that social media use is heterogenous across the
different age groups where most young adults aged 18 to 24 use
Instagram (76%), TikTok (55%) and Snapchat (75%). On the other
hand, Facebook and YouTube are the most used social media
platforms by the older population [117]. Nonetheless, the meta-
regression analysis highlighted that duration of intervention can
impact weight loss. Further investigation should identify an ideal
duration of social media-based intervention that can maximise the
treatment effect.
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Future research

Future RCTs need a large sample size to accurately estimate the
effects of intervention. More RCTs should be conducted in low
income non-Western countries to improve generalisation of
findings. RCTs with follow-up assessments are few; future studies
can include follow-up durations to ensure sustainability. Consider-
ing that included trials contained variations in regime of social
media-based intervention, the essential features of intervention
are difficult to identify. Future studies should define the optimal
sessions, lengths, frequency and duration of intervention. All trials’
protocol should be registered in clinical registries or published in
peer-reviewed journal, and authors should adhere to protocol to
prevent selective outcome-reporting bias [100-102]. Future
studies could include conducting meta-analyses on children and
adolescents for obesity management.

CONCLUSION

Our systematic review demonstrates that social media-based
interventions are effective to change weight, BMI, waist circum-
ference, fat mass and energy intake and increase daily steps
among adults with obesity and overweight. Subgroup analyses
suggest that future intervention designs should register or publish
trials’ protocol. Meta-regression analyses find significant impact of
duration of intervention on weight change. Given that the
certainty of evidence is rated low or very low, the results must
be interpreted with caution. Social media-based interventions can
be implemented as adjuvant to standard weight management
among adults with obesity and overweight. RCTs with a larger
sample size and follow-up assessment are needed.
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