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Abstract: Adolescent girls have been targeted as a priority group for promoting physical activity levels however it
is unclear how this can be achieved. There is some evidence to suggest that social support could impact the
physical activity levels of adolescent girls, although the relationship is complex and not well understood. We aimed
to systematically review and meta-analyse the relationship between social support and physical activity in
adolescent girls, exploring how different types and providers of social support might influence the relationship.
Articles were identified through a systematic search of the literature using 14 electronic databases, personal
resources, grey literature, and reference lists of included studies and previous reviews. Search terms representing
social support, physical activity and adolescent girls were identified and used in various combinations to form a
search strategy which was adapted for different databases. Cross-sectional or longitudinal articles published in
English that reported an association between social support and physical activity in adolescent girls between the
ages of 10 to 19 years were included. Studies that focused only on clinical or overweight populations were
excluded. Data extraction was carried out by one reviewer using an electronic extraction form. A random 25 % of
included articles were selected for data extraction by a second reviewer to check fidelity. Risk of bias was assessed
using a custom tool informed by the Critical Appraisal Skills Programme Cohort Study Checklist in conjunction with
data extraction. Cross-sectional results were meta-analysed and longitudinal results were presented narratively.
Small but significant associations between all available providers of total social support (except teachers) and
physical activity were found (r=.14-24). Small but significant associations were also identified for emotional,
instrumental and modelling support for some providers of support (r=.10-21). Longitudinal research supported the
cross-sectional analyses. Many of the meta-analysis results suggested high heterogeneity and there was some
evidence of publication bias, therefore, the meta-analysis results should be interpreted with caution. In conclusion,
the meta-analysis results suggest that social support is not a strong predictor of physical activity in adolescent girls
though parents and friends may have a role in enhancing PA.

Trial registration: PROSPERO 2014:CRD42014006738
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Background

The health benefits of regular physical activity (PA) are
well documented [1], yet there are concerns about the
low levels of PA in adolescents. It has been estimated
that 80 % of adolescents worldwide fail to achieve PA
guidelines [2], with adolescent girls consistently identi-
fied as less active than boys [2—4]. There is also evidence
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to suggest that activity levels during adolescence may
track into adulthood [5]. As a result, interventions have
been developed that aim to promote PA in adolescent
girls, although these have had limited effect (6-8).
Recent evidence also suggests that there are gender dif-
ferences in correlates of physical activity in adolescents
[9]. Therefore, understanding the correlates and deter-
minants of PA specifically in adolescent girls is essential
to inform the development of current and future inter-
ventions for this population [10].
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A growing body of evidence focusing on correlates
and determinants of PA in adolescent girls exists, and
subsequently, research has been summarised by system-
atic reviews [11-14]. Consistent with a socio-ecological
approach [15], these reviews have identified categories of
PA correlates including personal, psychological, environ-
mental and social correlates. Social support in particular
has consistently emerged as positively related to PA in
adolescent girls. Social support describes resources pro-
vided from interactions with significant others that can
influence behaviour [16, 17]. These resources can be
emotional (e.g. encouragement, praise), instrumental
(e.g. equipment, financial), or informational support (e.g.
advice, instruction) and they can be provided by various
individuals (providers) within one’s social network (e.g.
friends, family, teachers) [18, 19]. Within the PA litera-
ture, modelling (e.g. associations between activity levels of
provider and child) and co-participation (e.g. performing
physical activities together) have also been considered
forms of social support [20, 21]. Table 1 outlines these
different types of support. In social support measurement
studies, social support typically refers to a composite score
of one or more of these types of sub-types of support.

Numerous studies have focused on social support for
PA in children and adolescents and these have also been
systematically reviewed [14, 20, 22—28]. Most of these re-
views have focused on parental influences with results
suggesting positive significant associations between parent
support and child and adolescent PA [20, 22-24, 26, 27].
Despite the lower prevalence of PA in adolescent girls,
none of these reviews focused specifically on this group.
Only two reviews considered gender and they found no
significant differences between boys and girls, however,
analyses only considered overall support [20, 27] and
modelling [20] and were presented for both children and
adolescents. There is some evidence to suggest the rela-
tionship between social support and PA might vary by age
[23] and gender [29], therefore, considering these variables
separately may better inform PA intervention develop-
ment for adolescent girls.

Table 1 Types of social support for physical activity
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Pugliese and Tinsley [27] and, later, Yao and Rhodes
[20] conducted the two meta-analyses in the area. They
both identified small to medium significant associations
between parent support and youth PA (r=.17 and r=.38
respectively) and small but significant associations be-
tween parent modelling and youth PA (r=.13 and r=.16
respectively). Yao and Rhodes [20] also found that parental
encouragement and co-participation were most strongly
related to youth PA compared with praise, watching and
logistic support, perhaps suggesting that different types of
social support may influence PA differently. Neither meta-
analysis considered all providers of social support. This
limits our understanding about the relative importance of
different types and providers of social support for adolescent
girls’ PA.

Yao and Rhodes [20] also considered how other variables
moderated the effect sizes of the relationship. Specifically,
they found that PA measure (e.g. objective/subjective) mod-
erated one of the effect sizes, with subjective tools showing
larger effects. Study quality, geographical location and age
were also assessed but did not significantly moderate effect
sizes. It is also possible that other factors not investigated
could have influenced reported effect sizes. For example,
there is some evidence to suggest that associations may
vary according to type of PA (e.g. sports, active travel) [24].
Measurement of social support may also moderate effect
sizes, as inconsistent methods of measuring social support
and the use of non-validated scales has previously been
highlighted as problematic in the literature [30]. Similarly, it
is possible that effect sizes differ based on whether social
support is reported by the child (perceived support) or
reported by the provider (received support) For example,
parents may believe that they are supporting their child to
be active (received support) but if the child does not feel
supported (perceived support) then the association with PA
is likely to differ between perceived and received support.

To date, the only available evidence that has considered
all providers and all types of social support on PA in
young people adopted a semi-quantitative and narrative
approach [22]. Whilst the findings from this review

Type of support Sub-types of support/description

Emotional support

Providing child with encouragement for physical activities; encouraging child to be active; talking to child about physical

activities; praise; watching child perform physical activities

Instrumental support

(logistic support) (e.g. bicycle)

Informational
support

Co-participation
Modelling

Total social support

Financial support; providing transport to physical activities; providing equipment for child to be physically active
Feedback on physical activities; providing instruction or advice to be physically active

Performing activities with child (e.g. going for walks together)
Provider ‘'models’ PA and child modifies their behaviour/associations between activity levels of provider and child

A composite score of social support, typically refers to one or more of the above sub-types of support
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suggested that support from both parents and friends is
positively associated with PA in adolescents, no compari-
son in effects sizes between providers and types of support
was possible. Performing meta-analysis would allow us to
compare effect sizes and establish if some types and pro-
viders of support are more strongly associated with PA in
adolescent girls than others. Understanding these relation-
ships more comprehensively could inform PA intervention
design for adolescent girls. In particular, this analysis could
inform the providers and types of social support that
should be targeted in PA interventions for adolescent
girls.

Therefore, the first aim of this study was to compre-
hensively map the literature to demonstrate the numbers
of associations reported for different combinations of
types and providers of social support. Secondly, where
there was enough available evidence, we aimed to per-
form meta-analyses on effect size data for different pro-
viders and types of social support for adolescent girls’
PA. Finally, we aimed to carry out moderator analyses
on effect sizes for age, geographical location, social sup-
port measurement bias (e.g. high risk, low risk), who re-
ported the social support (e.g. perceived or received
support), PA measure (objective or subjective) and type
of PA (e.g. active travel, sports).

Methods

This study followed the procedures for systematic re-
views and meta-analysis outlined in the PRISMA state-
ment [31]. A protocol for this review was prepared and
registered with PROSPERO [32].

Search strategy

Literature published until January 2015 were synthesised
and reviewed. The following electronic databases were
searched to identify studies for inclusion: MEDLINE,
PsychINFO, EMBASE, CABabstracts, Global Health, Al-
lied and Complementary Medicine, SPORTDiscus, ERIC,
CinAHL, Science Citation Index, Social Science Citation
Index, the Cochrane library, Dissertations and Theses
A&I and the International Bibliography of the Social

Table 2 Systematic review search terms
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Sciences. Additional articles were located using the ref-
erence lists of included articles and previously published
reviews. Personal resources including the authors’ own
EndNote libraries and book chapters were consulted.
Search terms included a combination of free text terms
and subject headings relating to the target population,
social support, and PA (see Table 2). The search strategy
was adapted for each database and searches were logged
and recorded. Pilot searches were conducted to improve
the sensitivity and specificity of the final search
strategies.

Eligibility criteria

Peer reviewed publications or doctoral theses published
until January 2015 were included. No limitation was
placed on start date. Studies were eligible for inclusion
if: (1) data for adolescent girls between the ages of 10 to
19 years, or a mean age within this range, were reported
(based on the World Health Organizations [33] defin-
ition of adolescence) (2) they included a measure of so-
cial support as an independent variable, (3) they
included a measure of adolescent’s PA as a dependent
variable, and (4) they reported an association between
PA and social support (e.g. quantitative studies reporting
cross-sectional or longitudinal associations). Studies
were excluded if (1) they focused only on clinical or
overweight populations, (2) only a health related fitness
measure was reported, or (3) they were not published in
English.

Screening

Two reviewers independently screened search results
against the inclusion and exclusion criteria. This was
carried out in two stages. The initial stage involved
screening titles and abstracts only, and full articles were
located where titles and abstracts were identified as
meeting the inclusion criteria. Any disagreements were
discussed and resolved during a meeting with a third
reviewer.

Target population Social support

Physical activity

Adolescen* Social support

Young people

Youth
Girl*
Female*
Teen*

School age*

(Family or peer or friend* or school) adj2 (support or encourage* or help or assist*)

(emotion* or instruction® or information® or psychosocial) adj2 (support or encourage* or help or assist*)

Sport*
Physical activit*
Physical fitness

Exercis*

* Search term truncated
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Data extraction and risk of bias assessment

Data from the included articles were extracted onto an
electronic form, which was designed and piloted for this
review. The extracted data included: general study infor-
mation; participant characteristics; outcome characteris-
tics for PA and social support; methods of analysis; and
results. In conjunction with data extraction, included
studies were assessed for risk of bias. The Critical Ap-
praisal Skills Programme for cohort studies tool (CASP;
www.casp-uk.net), a checklist based on a tool used pre-
viously in the PA literature [34], was used to guide risk
of bias assessment. Four categories relating to study
sampling and instrument validation were identified that
might pose a risk of bias to the type of studies likely to
be included in the review, including: selection bias, PA
measurement bias, social support measurement bias,
and confounding variables. Each category within each
study was then assigned as having a ‘low] ‘high’ or ‘un-
clear’ risk of bias using an 8-item checklist of pre-
determined assessment thresholds (see Additional file 1).
The risk of bias assessment was not used to exclude or
weight studies within the review. Data extraction and
risk of bias assessment was completed by one author. To
estimate accuracy, a second reviewer carried out data ex-
traction and risk of bias assessment on a random 25 %
of the included studies. Following this, any disagree-
ments were resolved during a meeting with a third re-
viewer. The inter-rater reliability for the two reviewers
was found to be Kappa = 0.62, suggesting a good level of
agreement between the two reviewers [35]. Therefore,
the data extraction and risk of bias accuracy of one
reviewer was deemed to be acceptable.

Effect size calculation

Random effects meta-analyses were performed using
Comprehensive Meta-Analysis Software Version 3.0 [36]
to estimate pooled associations between provider and
types of social support and PA in adolescent girls. Ad-
justed (where available) and non-adjusted (if adjusted
not reported) standardised effect size metrics or odds ra-
tios were entered into Comprehensive Meta-Analysis
(e.g. bivariate correlations, standardised regression coef-
ficients). In cases where standardised effect sizes were
not available, if available, p-values and sample sizes were
entered into Comprehensive Meta-Analysis and the ef-
fect size was back computed. If only non-standardised
effect sizes were available, studies were not meta-
analysed. Where a study reported more than one effect
size for one association (e.g. parent support on PA) an
overall effect size was included in the meta-analysis. If
this was not available (for example, effect sizes were sep-
arated by ages and not reported overall) then more than
one effect size for a study was entered into the meta-
analysis and highlighted in the results table. In cases
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where multiple forms of PA were reported then
moderate-to-vigorous PA (MVPA), or the closest form
of activity to MVPA, was included in the meta-analysis.
Effect sizes were converted to the Fisher’s z scale, and all
analyses were performed using the transformed values
before being converted back to correlations to present
the results. Pearson’s r was selected as the effect size
metric to report the results and interpretation of the re-
sults were based on Cohen’s criteria for small (>0.10),
moderate (>0.30) and large (>0.50) effect sizes [37].
Meta-analyses were performed for different types and
providers of social support, providing at least 3 studies
reported results on the combination of provider and
type of support. Previous reviews informed the selection
of six possible moderators of effect sizes (see Additional
file 2) [20, 24]. Effect sizes were assessed for these
proposed moderators by meta-regression including age,
geographical location, social support measurement bias,
who reported the social support (e.g. perceived or re-
ceived support), PA measure (e.g. subjective or objective)
and PA type (e.g. MVPA, sport) when at least six studies
were included in the meta-analysis. Who reported social
support was not assessed as a moderator for modelling.
This was because modelling was measured by three
mechanisms: self-report by provider, child reported
modelling, and using objective measures. Use of object-
ive measures is assessed as a separate moderator, and it
was not possible to complete the analyses only for the
subjective measures.

Longitudinal studies

Longitudinal studies were not included in the meta-
analysis and were presented narratively. This was
deemed the most appropriate way to represent the
longitudinal data due to the varied analyses
performed. For example, the predictive effect of base-
line social support on future PA is not directly com-
parable to change in social support and PA over time.
It was, therefore, deemed inappropriate to statistically
pool these findings.

Results

A total of 6647 records were identified from electronic
and manual searches, of which 84 met the inclusion cri-
teria (see Fig. 1). Of these, data from 73 studies were in-
cluded in the meta-analysis and data from 16
longitudinal studies were included in the narrative syn-
thesis. Six cross-sectional studies were not included in
the meta-analysis because there were not enough data to
perform a meta-analysis [38—41] or because data could
not be meta-analysed [42, 43]. Included studies were
published between 1986 and 2014. The majority of stud-
ies were conducted in the USA (55 %). Other studies
were conducted in Europe (15 %), Australia (12 %), Asia
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(8 %), Canada (7 %), and South America (2 %). Most
studies were cross-sectional in design (81 %), measured
PA subjectively (71 %), and included participants aged
between 13 and 15 years (52 %) (see Additional file 3).
Included studies were assessed for risk of bias (see
Fig. 2). As shown in the figure, most studies were of high
risk of selection bias or did not report the relevant infor-
mation on study selection. The majority of studies
(75 %) did not control for all the proposed confounding
variables in the risk of bias assessment and just over half
of the included studies used a validated tool to measure
social support (see Fig. 2).

seeciongios [ [N

Physical Activity Measurament Bias _-
Social Support Measurament Bias _:-
Confounding Variables _

0% 25% 50% 75%
[Junclear [l Mo thigh risk) ‘

Fig. 2 Risk of bias of included studies
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Table 3 provides an overview of the associations reported
by the included studies, representing the combinations of
associations available for 21 different providers and 14 types
of social support for adolescent girls. Associations were
predominantly reported for total social support by all
providers, parents, family and friends on adolescent girls’
PA. Total social support refers to an overall measure of
social support for PA, this could include various sub-types
of social support. Similarly, ‘all providers™ refers to studies
that have not specified a provider of social support or have
combined providers (e.g. parents, friends) using a compos-
ite score for social support. Associations were also com-
monly reported for modelling, particularly for parents,
mothers, fathers and friends. Associations for other types of
support such as emotional, instrumental or informational
support were rarely reported and some providers of support
were not investigated by many researchers (such as
teachers, coaches and siblings) (see Table 3).

Total social support

The relationships between different providers of total
social support and PA in adolescent girls were esti-
mated by random effects meta-analysis (see Table 4).
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Table 3 Number of social support associations with adolescent girls’ physical activity reported by provider and type

Provider Total Emotional support®

Instrumental support®

Modelling  Co-participation  Guiding  Informational

support

Em En Pr Ta W In

Tr

F L

12
14
33 1 1 1 1
5
5
35 1

All providers
Parents
Family
Mother
Father
Friend
Teacher
Sibling
Brother
Sister

Best friend
Boy peers
Female peers 1 1
Adult

Coach 1

Classmate

Boy/girlfriend

Primary caregiver

First nominated friend

Second nominated friend

Third nominated friend

2Em Emotional, En Encouragement, Pr Praise, Ta Talking, W Watching
PIn Instrumental, Tr Transport, F Financial, L Logistic

Small but significant associations were identified for
every available provider of social support except
teachers on adolescent girls PA (r=0.14-0.24). How-
ever, there was considerable heterogeneity for most of
the associations suggested by the significant Q-values
and the high I statistics.

Moderator analyses did not find any of the
proposed moderators to be significant for total sup-
port from all providers, parents or friends (p>0.05).
For family support, PA type was a significant moder-
ator of the association between family support and
PA. Associations for sports participation (r=0.44,

Table 4 Associations from meta-analysis of all providers and sub domains of providers of total social support with physical activity

outcomes

Reference numbers of included studies Effect size statistics Heterogeneity statistics Publication bias

k or SE S 95 % Cl 7 Q v P Fail safe N

All providers  [40, 49, 57, 58, 65, 70-76] 120237 0012 0000 0.150,0.321 5217 76062"" 0017 8554 555
Parents [48, 77-89] 140192 0012 0000 0.108,0.273 450" 11643 0020 8883 513
Family (50, 52, 73, 76, 90-106]° 32 0136 0009 0000 0081,0.191 479" 42096 0023 9240 1815
Mother (59, 70, 107] 30223 0004 0000 0.163,0.280 720" 1974 0.000 0000 31
Father (59, 70, 107] 30161 0003 0000 0.101,0219 5257 1119 0.000 0000 17
Friend (52, 55, 59, 73, 78, 79, 86, 88, 33 0.135 0004 0000 0096, 0.173 675" 18023 0009 8224 1738

90, 93-95, 97, 98, 100, 102-112]°
Teacher (52, 104, 110)° 6 0062 0015 0000 —0051,0174 108 10255 0019 9512 3

*P <0.05, ***P < 0.001

k =number of studies; r = effect size; SE = standard error; S2 = variance; 95 % Cl = 95 % confidence interval; Z = test of null hypothesis; Q = total Q-value used to

assess heterogeneity; T° = between study variance; I° = the percentage of total variance across studies not attributed to sampling error; Fail safe N = the number of
additional studies (in which the effect was zero) that would be needed to increase the meta-analysis P value to above 0.5. ® = More than one effect size included
in the meta-analyses from the following studies [50, 91, 93, 99, 100]
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95 % CI 0.19-0.69) were significantly higher (p <0.01)
than MVPA (r=0.04, 95 % CI -0.06-0.14), total PA
(r=0.10, 95 % CI -0.01-0.21), after school PA (r=
0.03, 95 % CI -0.16-0.22), and active travel (r=-0.14,
95 % CI -0.40-0.12). There were not enough studies
included in the mother, father or teacher support
meta-analyses to perform moderator analysis.

Sub-domains of social support by provider

Emotional support

The most commonly reported form of emotional social
support was encouragement, with only five other studies
reporting additional types of emotional social support
(talking n =1, watching n =1, praise n =1, overall emo-
tional support n=1). Due to these low numbers for
other forms of emotional support, and because different
forms of emotional support may influence PA in differ-
ent ways, we decided to perform analyses only on associ-
ations between encouragement and PA (see Table 5).
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Small but significant associations were identified for
every provider of encouragement on adolescent girls PA
(r=0.10-0.21). However, there was significant heterogen-
eity for most of the associations except for father
encouragement. Due to the low sample sizes in the
meta-analyses, moderator analysis was only performed
for parent encouragement and no significant moderators
were identified (p > 0.05).

Instrumental support

Studies that provided associations between instrumental
support and PA were less common; with providers
including parents, mothers and fathers (see Table 5). Stud-
ies were included in the instrumental support meta-
analyses if they reported on relationships between general
instrumental support, transport, financial, or logistic sup-
port for PA. These types of instrumental support were
combined to form a composite instrumental support
effect size, due to the low numbers of individual

Table 5 Associations from meta-analysis of providers of sub-domains of support with physical activity outcomes

Reference numbers of included studies Effect size statistics Heterogeneity statistics Publication
bias
koor SE S 95%C Z Q v P Fail safe N

Encouragement

[45, 82, 113-117] 7 0103 0.006 0000 0.032 0173 2.841%  31.29%%* 0.007 80.824 108
Parents

[70, 115, 118-120] 5 0194 0015 0.000 0.111,0.275 4.512%%* 8222 0.004 51.349 53
Mother

[70, 115, 120] 3 0211 0003 0000 0.153,0.266 7.075%** 1.126 0.000 0.000 36
Father
Instrumental support

[45, 105, 115, 121, 1227 6 0169 0002 0.000 0.131,0.206 8.648*** 5545 0.000 9822 107
Parents

(119, 123-125] 4 0214 0022 0000 0.060, 0.359 2703*  13.26* 0019 7737 26
Mother

(119, 124, 125] 3 0234 0050 0002 -0011,0452 1875 12827 0040 8441 13
Father
Modelling

[45, 52, 74, 82, 86, 87, 92, 96, 105, 113, 116, 14 0.130 0011 0.000 0.049, 0.209 3.154*  105.788*** 0.019 87711 214
Parents 117,126, 127]

[49, 53,70, 78, 89, 105, 115, 124, 125, 128, 11 0079 0012 0000 —-0.004,0.160 1874 104.625%** 0014 90442 101
Mother 129]

[70, 78, 89, 105, 115, 124, 125, 128, 129] 9 0144 0011 0000 0.054,0.232 3.128%  54458** 0014 85310 131
Father

[51,52,78,89, 104, 110, 114, 126, 127, 130] 10 0.161 0013 0.000 0.074, 0.245 3.615%** 191.764*** 0017 95307 505
Friends
Co-participation

[45, 105, 122, 126] 4 0033 0017 0000 —0.102,0.168 0483 34.00 0017 9118 0

Parents

*P <0.05, ***P < 0.001

k =number of studies; r = effect size; SE = standard error; S2 = variance; 95 % Cl = 95 % confidence interval; Z = test of null hypothesis; Q = total Q-value used to
assess heterogeneity; T° = between study variance; I° = the percentage of total variance across studies not attributed to sampling error; Fail safe N = the number of
additional studies (in which the effect was zero) that would be needed to increase the meta-analysis P value to above 0.5. ® = More than one effect size included

in the meta-analysis for study: [122]
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instrumental support associations reported. Significant as-
sociations were identified for parents and mother instru-
mental support on adolescent girls’ PA (r=0.17-0.21), but
father instrumental support was not significant (r = 0.23).

Due to the low sample sizes, moderator analysis was
only performed for parent instrumental support. As only
six studies were available, separate models had to be con-
ducted for each proposed moderator. This identified age
and geographical location as significant moderators of par-
ent instrumental support. Studies conducted in the USA
had larger effect sizes (r=0.20, 95 % CI 0.16-0.24) than
those conducted in Australia (r=0.09, 95 % CI
0.01—0.18). Effect sizes were significantly higher (p < 0.05)
for girls aged 13 to 15 years (r=0.20, 95 % CI 0.16-0.25)
compared with younger girls aged 10 to 12 years (r = 0.09,
95 % CI 0.01-0.18).

Modelling and co-participation

Small but significant associations were identified for par-
ents, father, and friend modelling on adolescent girls PA
(r=0.13-0.16) (see Table 5). No significant associations
were found for modelling by mothers or family model-
ling on adolescent girls’ PA. However, there was signifi-
cant heterogeneity in all of the associations. Few studies
investigated associations between co-participation and
adolescent girls PA. There were only enough studies
reporting associations for parents, and parent co-
participation was not found to be significantly related to
adolescent girls PA (r = 0.03).

Moderator analyses was performed for parent, mother,
father, and friend modelling. No significant moderators
were identified for parent, mother, or friend modelling
(p>0.05). The relationship between father and adoles-
cent PA was also moderated by how the girls’ PA was
measured (p <0.05). To demonstrate this, subjective
measures showed higher effect sizes (r=0.25, 95 % CI
0.04-0.46) compared with objective measures (r=-0.03,
95 % CI -0.28-0.22). There were not enough studies
included in the parent co-participation meta-analysis to
perform moderator analysis.

Publication bias

Funnel plots (available from corresponding author) were
inspected for evidence of publication bias, which sug-
gested possible publication bias for friend modelling and
PA. Fail-safe N analysis was subsequently conducted.
This found that 505 additional studies in which the ef-
fect was zero would be needed for the overall effect to
be statistically insignificant. This suggests a possible
skewed effect size. However, subsequent trim and fill
analysis did not suggest it was necessary to trim studies
from the analysis, therefore, the effect size remained the
same. For other analyses, fail-safe N suggested that few
additional studies (<150) were needed for the overall
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effect to be statistically insignificant in many of the
meta-analyses performed. This suggests a possible
skewed effect size although this could be linked to low
sample sizes in the meta-analyses.

Longitudinal findings

Longitudinal associations between social support and PA
in adolescent girls were investigated in 16 studies [44—59].
Different methodological approaches were used to assess
these associations. This included assessments of baseline
social support as a predictor of follow-up PA, repeated
cross-sectional analyses, and assessment of changes in so-
cial support and PA over time. The following section pro-
vides an overview of the results of these analyses.

Total social support

As shown in Table 6, a total of 12 studies examined the
relationship between total social support and adolescent
girls’ PA longitudinally, of which 10 studies reported a
positive association and two reported no association.
Positive associations were identified for general pro-
viders (n=1), parents (n=2), family (n =3) and friends
(n =4), whilst the two studies identifying no associations
were for general providers.

Sub-domains of social support

Two studies investigated the relationship between
encouragement and PA in adolescent girls longitudinally.
One study found a positive association between mother
encouragement and adolescent girls’ PA, whilst the other
found no association between parent encouragement
and adolescent girls PA (see Table 6). One study investi-
gated the relationship between instrumental support and
PA, identifying a positive association between parent in-
strumental support and adolescent girls’ PA. A total of
12 studies investigated the relationship between model-
ling and adolescent girls’ PA. Of these, five studies iden-
tified a positive association, one study found a negative
relationship and six studies identified no association be-
tween modelling and adolescent girls’ PA. Three studies
assessed the relationship between co-participation and
PA in adolescent girls. Two studies assessed associations
between parent co-participation and adolescent girls’
PA, one of which identified a positive association whilst
the other found there to be no association. The last
study identified a positive association between friend co-
participation and adolescent girls’ PA (see Table 6).

Discussion

Social support has been identified as a possible modifi-
able correlate of PA that can be used to inform interven-
tions to enhance PA levels of adolescent girls. This study
provided an overview of current evidence of the rela-
tionship between different providers and types of social
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Table 6 Longitudinal associations between social support and physical activity in adolescent girls

Total support Encouragement Instrumental Modelling Co-participation

+ -0 + - 0 + - 0 + - 0 + - 0
General providers  [58] [53,57] [53]
Parents [47] [48] [45] [45] [52] [45] [46] [45]
Father (44, 46]
Mother [44] [49]  [44]
Family [50, 52, 56] [54]
Friends [52, 55, 56, 59] [51,52] [54, 56] [56]

+ Positive association, — negative association, 0 no association; numbers presented in table represent references of included studies for each association

support and adolescent girls’ PA. This adds to previous
systematic reviews by presenting the current evidence
on all providers and types of support for adolescent girls’
PA, which has not previously been done (see Table 3).
We found 21 different providers and 14 different types
of social support presented in the literature. Whilst this
could mean that there are a substantial number of pos-
sible combinations of providers and types of social sup-
port, the majority of the studies focused on total social
support and modelling from parents, family and friends.
There are a number of areas with limited or no research
including informational support, watching and talking
about PA, and social support from siblings. Whilst this
may highlight areas where further research could be
needed it also raises questions about whether it is feas-
ible and informative to consider all these possible com-
binations of support. There may be a need to
standardise and refine social support as a construct to
improve comparability between types of support and
providers within the literature.

Total social support

With regards the provision of total support, we identi-
fied small but significant associations that were similar
in magnitude between family and friend total social sup-
port with the largest associations for all providers of
support and adolescent girls’ PA (r=.24). This suggests
that both friends and family influence adolescent girls’
PA, however, the small associations suggest that total
social support explains only a small amount of the
variance in adolescent girls’ PA behaviour.

Our findings both support and contest the findings
from a recent meta-analysis by Yao and Rhodes [19]
who identified positive associations between parent sup-
port and PA in children and adolescents (r=.38). We
identified more modest effect sizes than Yao and Rhodes
[19] for parent support on adolescent girls’ PA (r=.19),
which aligns more closely with a meta-analysis by Pugliese
and Tinsley [27] (r=.17). These differences could be at-
tributed to several factors. Yao and Rhodes [19] and Pugli-
ese and Tinsley [27] considered all children and
adolescents, whereas we only synthesised associations

reported for adolescent girls. It is possible that there are
differences in observed effect sizes between older and
younger children and boys and girls, although these were
not identified as significant moderators in analyses by Yao
and Rhodes [19]. Furthermore, the higher observed effect
sizes identified by Yao and Rhodes [19] could partially be
explained by their analysis procedures, as they corrected
effect sizes for sampling and measurement error. This
highlights that there is a positive association between par-
ent support and adolescent girls’ PA, although the effect
sizes are small.

Our finding that effect sizes were similar in magnitude
between parent and friend support variables on adoles-
cent girls’ PA was suprising because the nature of the re-
lationship between children and their parents transforms
significantly during adolescence [60]. Adolescents spend
less time with their parents and more time with their
friends [61], therefore, we anticipated that friends might
be better positioned to influence adolescent girls’ PA
than parents. Despite the similar effect sizes between
parent and friend social support and adolescent girls’
PA, it is likely that ways in which parents and friends
provide social support and influence activity levels are
different. For example, friends might contribute to posi-
tive experiences in physical education or organised phys-
ical activities whilst parents could create a foundation
for lifelong habits in PA in their children at an early age
and provide support for their ongoing participation in
PA during adolescence. Further research might investi-
gate these possible mechanisms in more detail. No
significant positive associations for teacher support on
adolescent girls’ PA were identified. However, only six
studies were included in the meta-analysis, which limits
our understanding of the relationship between teacher
support and PA in adolescent girls. Similar findings were
reported in a previous semi-quantitative review [22].
Teachers may, however, play a role in PA behaviour
change when given the tools to do so as a recent rando-
mised controlled trial found that teachers mediated the
effectiveness of a PA intervention [62].

We also found that PA type moderated effect sizes for
total family support with significantly larger associations
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identified for sports participation compared with MVPA,
total PA, after school PA and active travel. This suggests
that families may have a greater influence over organised
domains of PA. This is perhaps not surprising given that
transport, equipment and financial support from parents
may be necessary to enable young people to take part in
some organised sports. Previous research has also sug-
gested the relationship between social support and PA
may vary by type of PA [24]. Other influencing factors
(e.g. friends or school infrastructure) may have a stronger
role in predicting school-based PA or total PA. Given that
girls have been found to take approximately 41-47 % of
steps during the school day [63] this is an important con-
sideration for future research.

Sub-domains of social support

In relation to the different types of social support, meta-
analyses showed small but significant associations for en-
couragement, instrumental support and modelling. For
parents, we identified similar effect sizes for encourage-
ment (r=.10) and instrumental support (r=.17) and we
found that co-participation was not significantly related to
PA (r=.03). This does not support findings from Yao and
Rhodes [20] who found that encouragement and co-
participation were most strongly related with PA in sam-
ples of male and female children and adolescents. This
may be explained by differences in sample sizes, number
of studies included in the meta-analyses, or it could be
that the relationships are weaker when investigating only
girls. However, these findings do highlight small but posi-
tive associations for encouragement and instrumental sup-
port and suggest both are important to a similar extent for
adolescent girls’ PA. There were not enough studies to
meta-analyse these types of support for friend support var-
iables although Mendonga and colleagues [22] found that
friend encouragement and co-participation were most
consistently associated with adolescents’ PA. Future re-
search may be needed to quantify the role of different
types of friend support on adolescent girls’ PA.

Longitudinal findings

The results of the longitudinal studies generally reflected
cross-sectional findings. Change in total social support
from families and friends was consistently related to
changes in PA, suggesting that social support is a deter-
minant of PA behaviour in adolescent girls. As previ-
ously noted, several study designs were used to assess
associations between social support and PA longitudin-
ally. These different study designs may reflect some of
the differences in results observed. For example, some
analyses used baseline social support to predict follow
up PA, whilst others compared changes in social support
with changes in PA. We would expect both social sup-
port and PA to change over time, therefore, comparing
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these study designs has limitations. There was less longi-
tudinal evidence for different types of social support (e.g.
emotional support) nonetheless results reflected cross-
sectional findings in that different types of support
seemed to be less consistently associated with PA com-
pared with total support.

Limitations

The meta-analysis findings should be interpreted with
caution for two reasons. Firstly, the analysis did not ac-
count for possible indirect effects of social support. The
observed effect sizes suggest that social support only ex-
plains a small amount of variance in adolescent girls’
PA, however, our analysis did not take account of pos-
sible indirect effects of social support on PA. Given that
some research has found that self-efficacy [64—66] and
competence and value [67] mediates the relationship
between social support and PA it is possible that social
support indirectly influences PA through self-efficacy
and other possible mediating constructs (e.g. enjoyment).
Secondly, there was high heterogeneity between studies
and some evidence of publication bias. The high hetero-
geneity statistics may in part be related to sampling error
although it is likely that other variables moderated the size
of the effects. Our moderator analysis showed that type of
PA (e.g. sport, MVPA) predicted the effect size for total
family support on adolescent girls’ PA and the relationship
between father and daughter PA was moderated by type
of PA measures, with subjective measures demonstrating
higher effect sizes than objective measures. There were no
significant moderators identified for other meta-analyses
performed. A previous meta-analysis by Yao and Rhodes
[19] carried out moderator analysis and similarly found
that subjective measures demonstrated higher effect sizes
but they did not test for type of PA.

After performing moderator analysis there was still
high heterogeneity between studies so it is likely that
other factors not investigated also moderated effect sizes.
These high heterogeneity statistics may in part reflect
methodological inconsistencies within the literature on
associations between social support and PA in adoles-
cent girls. For example, whilst we tried to account for
type of PA (e.g. total PA, MVPA, sports participation)
and how PA was measured (e.g. subjective or objective
measures), alongside other potential moderators, we
were not able to account of the vast range of tools used
to measure PA (e.g. different subjective measures, accel-
erometers, see Additional file 4). Whilst these tools all
measure PA they are all inherently different with distinct
purposes, therefore, it is possible this contributed to var-
iances in the effect sizes and the high heterogeneity sta-
tistics. Similarly, social support was measured using
various tools. The most commonly reported validated
tools used included a scale originally developed for the
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Ambherst Health and Activity Study and later validated
[68, 69] and the Activity Support Scale [44]. However, in
many cases, these scales were modified for use or
authors used non-validated, custom scales to measure
social support. This is problematic because this lack of
consistency could lead to imprecise measurement, which
has been previously recognised as a challenge in the lit-
erature [30]. This may also have contributed to variances
in the effect sizes and the high levels of heterogeneity
identified although our analysis did try to account for
this. Furthermore, various analysis techniques were
employed across the included studies (e.g. correlations,
regressions, growth curve models). Some of these ana-
lyses controlled for confounding variables (e.g. ethnicity,
age) whilst others did not. This may also have contrib-
uted to variances in the effect sizes and high heterogen-
eity statistics. It was not possible to account for this
within our analyses, which is a limitation to our findings.

Implications

This review has highlighted several implications for
future research. Firstly, measurement of social support is
inconsistent. With a very high number of possible com-
binations of types and providers of support identified by
this review there is a need to standardise measurement
so that more informative comparisons can be made.
Secondly, although social support explained only a small
amount of variance in adolescent girls’ PA there may be
some merit in exploring and testing intervention strat-
egies aimed at increasing different types of social
support from friends and families and PA alongside
other known determinants of PA in adolescent girls,
consistent with a socio-ecological approach to PA behav-
iour change [15]. In particular, the strongest associations
were evident for total social support (or multiple forms
of support) from multiple providers of support. This
highlights a potential need for interventions to increase
girls’ exposure to multiple types and providers of social
support. As these findings are specific to adolescent
girls, a mirror review should be conducted to under-
stand the relative importance of different types and pro-
viders of social support for physical activity in boys.

Conclusion

Social support from friends, parents and families has a
small but positive relationship with PA in adolescent girls
and associations were generally similar in magnitude for
different providers and types of social support. As the as-
sociations were small, other variables may be more im-
portant for adolescent girls’ PA. However, the results
suggests that overall support from parents and friends, as
well as sub-domains of support such as encouragement,
instrumental support and modelling, are all associated
with adolescent girls’ physical activity. The strongest
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association was identified for overall social support from
all providers of support, which may suggest that being
supported by various people in various ways is important
for adolescent girls PA. There may, therefore, be promise
in including social support components, alongside other
known predictors (e.g. strategies to increase self-efficacy),
in PA behaviour change interventions targeting adolescent
girls. Further research examining the success of such
interventions is therefore warranted.
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