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Abstract: Although parental and peer support can influence adolescents’ physical activity (PA),
these associations have not been fully examined through a global assessment. This study examined the
associations of parental and peer support with PA among adolescents from 74 countries. The Global
School-based Student Health Survey data from 250,317 adolescents aged 11–17 years (48.8% girls),
collected between 2007 and 2016, were analysed. Adolescents were asked how many days/week
they were physically active and about their parental and peer support. Meta-analysis showed that
adolescents who had high parental or peer support had higher odds of attaining sufficient PA (odds
ratio (OR): 1.40, 95% confidence interval (CI): 1.34–1.46; OR: 1.57, 95% CI: 1.49–1.65, respectively).
Pooled estimates of association were significant across all World Health Organization (WHO) regions
and country-income categories with the highest estimate from the low-income countries. The Western
Pacific region showed the highest association between parental support and adolescents’ PA (OR: 1.49,
95% CI: 1.41–1.59), while South-East Asia exhibited the highest association between peer support and
adolescents’ PA (OR: 1.80, 95% CI: 1.59–2.04). Country-level estimates of associations are presented.
Future studies should use robust assessment of PA and PA-specific parental and peer support with
emphasis on qualitative investigation to understand the complexity of the relationships.

Keywords: parent support; peer support; physical activity; adolescent; children; global health;
school health

1. Introduction

Physical activity (PA) is essential for the well-being of adolescents and is associated with physical
fitness, bone health, and cardio-metabolic biomarkers such as cholesterol, blood pressure, insulin and
glucose levels [1]. Nevertheless, the vast majority of adolescents are not sufficiently active to achieve
the health benefits. Globally, more than 80% of adolescents do not meet the recommended guidelines of
the World Health Organization (WHO) to accumulate ≥60 min of moderate to vigorous PA (MVPA) per
day [2,3]. Insufficient PA also can co-occur with other lifestyle risk factors such as sedentary behaviours,
tobacco smoking, alcohol abuse, and poor dietary habits among adolescents [4]. Physically inactive
lifestyles have become a major public health challenge for adolescents worldwide [3], and is one of the
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factors contributing to an epidemic of overweight and obesity among children and adolescents in both
developed and developing countries [5].

Parents have a strong influence on the lives of their children and can positively affect adolescents’
PA levels through encouragement, involvement and facilitation [6]. Of all the individual behaviours
constituting parental support, verbal and non-verbal encouragement has the greatest effect on children’s
PA [7] and has been positively associated with the intensity of PA in adolescents [8]. Parental support
through providing transportation and equipment is also associated with increased PA in children and
adolescents [9,10]. In addition, when parents co-participate in PA, their children and adolescents are
more likely to meet the PA guidelines [9]. Studies examining gender differences in parental support
have yielded mixed results. While a number of studies have reported no significant differences in the
influence of fathers or mothers on their children’s PA [11,12], there is evidence to suggest that parents
may provide greater support for PA to boys compared to girls [13,14]. However, little is known about
the interactions between parental support and environmental factors (e.g., safety, access to PA facilities)
or cultural factors (e.g., ethnicity, social class, gender expectation) which may influence children’s PA.

While previous studies showed some relationships between parental support and adolescents’ PA,
the role of peer support on adolescents’ PA is not well understood yet. A limited number of studies
have reported a positive association between peer influence and adolescents’ PA [8,15,16]. Studies from
the USA reported that adolescents who received peer support showed higher odds of engaging in the
recommended levels of daily PA and lower odds of engaging in two or more hours of screen-time per
day [8,10,14]. A 5-year longitudinal study in Scottish adolescents found that while parental support
decreased with the increase of adolescents’ age, peer support became more important in determining
PA levels [14]. However, whether the level of adolescents’ autonomy in making lifestyle decisions has
any influence on their PA is yet to be understood.

Although there is evidence to suggest associations between parental and peer support and
adolescents’ PA levels, such evidence is based on studies conducted in single countries. Only a handful
of multi-country studies conducted on this topic to date [17,18] reported positive associations between
parental involvement and their children’s PA; however, these studies were based on Asian and Pacific
Island countries, and did not explore the role of peer support on adolescents’ PA. More extensive
multi-country examinations of associations of parental and peer support with adolescents’ PA with
wider cultural diversity are particularly important as the approaches, mechanisms and levels of
such support may vary across cultures, regions or countries. While Western countries are often
characterised by a focus on an individual (i.e., individualistic culture), most of the non-Western
developing countries share collectivistic cultures where individuals view themselves as interdependent
within their groups [19]. Thus, adolescents from collectivistic cultures may find themselves more
prone to peer influence than their counterparts from individualistic cultures [20]. The current
understanding of the relationship is lacking the diversity of adolescents’ socio-economic status and
cultural differences in a global scale. More inclusive and multi-country studies are, therefore, essential
to obtain a comprehensive global perspective on the relationship between parental and peer support
and adolescents’ PA levels. Therefore, using nationally representative data from 74 countries across
different regions, this study investigated the associations of parental and peer support with PA levels
of adolescents around the globe.

2. Materials and Methods

This study was based on publicly available data from countries that participated in the
population-based survey of school-going children and adolescents around the world, the Global
School-based Student Health Survey (GSHS) [21]. GSHS is a WHO and US Centers for Disease Control
and Prevention (CDC) initiative, in collaboration with the United Nations Children’s Fund (UNICEF),
the United Nations Educational, Scientific and Cultural Organization (UNESCO), and the Joint United
Nations Program on HIV/AIDS (UNAIDS). As a global health surveillance system for school-going
students, the GSHS provides data on different aspects of adolescent behaviours (e.g., physical activity)
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and protective factors (e.g., parental and peer support) with an aim to help countries develop suitable
school and adolescent health programmes and policies, and to facilitate comparison of these behaviours
and factors across countries [21,22]. The GSHS uses the same standardised sampling technique and
study methodology in all participating countries. Survey participants completed a standardised
self-administered anonymous questionnaire, which included, but was not limited to, questions on
demographics (e.g., age, gender, food insecurity), PA, parental and peer support. The GSHS was
administered in a classroom, and the survey completion took approximately 40–45 min. Students’
responses to each of the questions were recorded on a computer scan-able answer script. Using an
automated optic character recognition system, data entry was completed automatically at the US
CDC [21,22].

From all publicly available GSHS data between 2007 and 2016, we selected the datasets that
included the key variables pertaining to this analysis. For countries with more than one GSHS
dataset, we used the most recent one available. Three countries (Niue, Tokelau, and Montserrat)
were excluded from the analysis due to their small sample size (n ≤ 210). The final analytical sample
consists of 250,317 adolescents aged 11–17 years from 74 countries, including seven low-income,
25 lower-middle-income, 22 upper-middle-income, and 19 high-income countries, based on the World
Bank classification at the time of the survey. Information on Cook Island’s income classification was
not available. Of the participating countries, seven were from Africa, 22 from the Americas, 19 from
the Eastern Mediterranean, one from Europe, eight from South-East Asia, and 17 from the Western
Pacific region. GSHS used a two-stage cluster-sampling design where at the first stage, schools were
drawn with probability proportional to their enrolment size and at the second stage, a random selection
procedure was used to select classes from the schools. All students in those selected classes were
eligible to participate [21,22]. All countries included in this current study, except Ecuador, provided
nationally representative samples.

The GSHS received ethics approval from the Ministry of Education or a relevant Institutional
Ethics Review Committee, or both in each of the participating countries. Only those adolescents
and their parents who provided written or verbal consent participated. As the current study used
retrospective, de-identified, publicly available data, ethics approval was not required for this secondary
analysis. Detailed methods of the GSHS have been described on both the US CDC and the WHO
websites [21,22].

2.1. Outcome Measure—Physical Activity

PA was assessed with one item: ‘During the past 7 days, on how many days were you physically
active for a total of at least 60 min per day?’ The response options were 0 to 7 days. Consistent with
the WHO recommendations [2], we defined participants as ‘sufficiently active’ who reported engaging
in ≥ 60 min/day of PA on 7 days of the week.

2.2. Study Factors—Parental Involvement and Peer Support

Parental support was assessed with one item: “During the past 30 days, how often did your
parents or guardians understand your problems and worries?”, while peer support was assessed with
another item: “During the past 30 days how often were most of the students in your school kind and
helpful?”. Possible response options to each of these items were ‘never’, ‘rarely’, ‘sometimes’, ‘most of
the time’, and ‘always’. For the regression modelling purpose, the response options were dichotomised:
‘sometimes/rarely/never’ as ‘low levels’ and ‘always/most of the times’ as ‘high levels’ [17].

2.3. Covariates

Age and gender of the participants were included in the survey. The participants were also asked:
“During the past 30 days, how often did you go hungry because there was not enough food in your
home?” with response options being ‘never’, ‘rarely’, ‘sometimes’, ‘most of the time’, and ‘always’.
This food insecurity variable was used as a proxy of socioeconomic status [23,24] as the GSHS did
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not include any direct measure of socioeconomic status. Trained survey staff measured participants’
height and weight [23]. Body mass index (BMI) was categorised as underweight (BMI <−2 Standard
Deviation [SD]), overweight (BMI > +1SD), and obese (BMI > +2SD), relative to median BMI, by age
and gender based on the WHO Child Growth Standards [21].

2.4. Statistical Analyses

Country-specific estimates of prevalence of PA, and parental and peer support were computed
by taking into account the weighting factor that was applied to each student record to adjust for
non-response and the varying probability of selection. Within the GSHS protocol, weighting accounted
for the probability of selection of schools and classrooms, non-responding schools and students,
and distribution of the population by gender and grade. In examining the association of parental
and peer support with PA, a set of covariates was considered including age, gender, BMI, and food
insecurity. Possible interactions between gender and parental support, and gender and peer support
were tested to see whether gender based analysis was warranted. As the interactions for the overall
sample were not statistically significant, the regression modelling was implemented on the overall
sample without any stratification by gender, as done elsewhere [25]. A linear trend test was conducted
across ordered groups of parental and peer support and adolescents’ PA.

Given the dichotomous nature of the outcome (PA), binary logistic regression analysis with robust
standard errors was used to examine the associations at the country level, by taking into account
the sampling weight. This GSHS weighting factor was applied in an identical way to estimate the
associations in each of the participating countries. To generate pooled estimates of the association,
random effects meta-analysis with the DerSimonian and Laird inverse-variance method were used.
Pooled estimates were also derived by country income category, using the World Bank country income
classification, collected at the time of the survey for the respective countries, and by WHO regions.
metan, a Stata meta-analysis routine, was used to estimate the pooled odds ratios with 95% CI for the
estimates. All adjusted estimates of the association parameters are presented in the form of odds ratio
(OR) and 95% confidence interval (CI). All statistical analyses were performed using Stata 14.0 SE.

3. Results

The mean age of participating adolescents (n = 250,317) was 14.3 (SD = 1.43; range 11–17) years
and 48.8% were girls. The vast majority of the participants were from the lower-middle income
countries (68.7%), while upper-middle income countries represented 14.7% and low income countries
represented 13.5% of the participating adolescents. Over a third (38.2%) of participants were from
South-East Asia, followed by 24.3% from Western Pacific and 22.0% from the Eastern Mediterranean
region. About 6.1% of adolescents went hungry most of the time or always because there was not
enough food in their home, and 44.0% went hungry occasionally. About 15% of adolescents were
overweight or obese, while 9.3% were underweight.

The prevalence of sufficient PA among adolescents was 15.6% (95% CI: 15.3–15.9). More than
one-third of adolescents reported high levels (‘always or most of the time’) of parental support (37.5%;
95% CI: 37.1–37.9), while high levels of peer support was reported by 43% of adolescents (95% CI:
42.8%; 42.4–43.3). Overall, compared to boys, slightly higher proportion of girls reported high levels of
parental and peer support (38.6% vs. 36.6%, and 45.6% vs. 40.1%, respectively). High levels of parental
and peer support were more prevalent among girls than boys in 69% and 89%, respectively, of the
participating countries. The prevalence of sufficient PA among adolescents increased linearly with
the increase of levels of parental support (ptrend < 0.001) and peer support (ptrend < 0.001) (Figure 1).
About one-fifth of adolescents (~19%) with high levels of parental or peer support reported sufficient
PA compared to 12% of their counterparts who reported low levels of parental or peer support.
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(66%) demonstrated significant and positive association between high levels of parental support and 
adolescents’ sufficient PA. Twenty-eight countries (38%) showed that their adolescents had at least 
50% higher odds (OR ≥ 1.50) of being sufficiently active when high levels of parental support were 
present. For example, Jordanian adolescents who had high levels of parental support had double the 
odds of reporting sufficient PA compared to their counterparts who reported low levels of parental 
support (OR: 2.05, 95% CI: 1.50–2.82). High levels of peer support was positively and significantly 
associated with adolescents’ sufficient PA in 57 out of 74 countries studied (77%). Forty-three 
countries (58%) demonstrated that their adolescents had at least 50% higher odds (OR ≥ 1.50) of being 
sufficiently active when high levels of peer support were present. For example, Bangladeshi 
adolescents with high levels of peer support had 2.5 times higher odds of reporting sufficient PA 
compared to their counterparts who reported low levels of peer support (OR: 2.46, 95% CI: 1.93–3.14). 
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Figure 1. Prevalence of adolescents’ sufficient physical activity by levels of parental and peer support
using the Global School-based Student Health Survey, 2007–2016.

Country-wise estimates of association of parental and peer support with sufficient levels of
adolescents’ PA are shown in Table 1. The country-level analysis showed that 49 out of 74 countries
(66%) demonstrated significant and positive association between high levels of parental support and
adolescents’ sufficient PA. Twenty-eight countries (38%) showed that their adolescents had at least 50%
higher odds (OR ≥ 1.50) of being sufficiently active when high levels of parental support were present.
For example, Jordanian adolescents who had high levels of parental support had double the odds of
reporting sufficient PA compared to their counterparts who reported low levels of parental support
(OR: 2.05, 95% CI: 1.50–2.82). High levels of peer support was positively and significantly associated
with adolescents’ sufficient PA in 57 out of 74 countries studied (77%). Forty-three countries (58%)
demonstrated that their adolescents had at least 50% higher odds (OR ≥ 1.50) of being sufficiently
active when high levels of peer support were present. For example, Bangladeshi adolescents with
high levels of peer support had 2.5 times higher odds of reporting sufficient PA compared to their
counterparts who reported low levels of peer support (OR: 2.46, 95% CI: 1.93–3.14).

Overall, there was no gender difference in the estimates of associations between parent and
peer support and adolescents’ PA, as supported by the insignificant parent-support*gender and
peer-support*gender interactions. For parental support, the overall association estimate (OR) was
1.35 (95% CI: 1.26–1.44) for boys and 1.43 (95% CI: 1.33–1.53) for girls. For peer support, the overall
association estimate (OR) was 1.53 (95% CI: 1.43–1.63) for boys and 1.60 (95% CI: 1.49–1.72) for girls.

The pooled estimates of associations from random effect meta-analyses are presented in Figure 2.
Adolescents with high levels of parental support had 40% higher odds of reporting sufficient PA
compared to their counterparts with low levels of parental support (OR: 1.40, 95% CI: 1.34–1.46).
Similarly, odds of reporting sufficient PA was 57% higher among adolescents who reported high
levels of peer support compared to those who reported low levels of peer support (OR: 1.57, 95% CI:
1.49–1.65). Analyses by country income showed significant associations in all country income groups,
with no significant differences across the groups. Low-income countries showed the highest pooled
estimate of association for both parental (OR: 1.60, 95% CI: 1.39–1.85) and peer support (OR: 1.74,
95% CI: 1.54–1.97). High-income countries showed the lowest pooled estimate of association for both
parental (OR: 1.33, 95% CI: 1.23–1.45) and peer support (OR: 1.50, 95% CI: 1.36–1.67). In all WHO
regions, high levels of parental and peer support were significantly and positively associated with
reporting sufficient PA. The differences in association estimates were marginally significant between
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the Americas and Western Pacific region for parental support and adolescents’ PA, and between the
Americas and South-East Asia region for peer support and adolescents’ PA.

Table 1. Country-level adjusted odds ratios (ORs) of parental and peer support with sufficient
levels of physical activity among adolescents aged 11–17 years, Global School-based Student Health
Survey, 2007–2016.

Country Analytical Sample Size

High Parental Support and
Sufficient Physical Activity

High Peer Support and
Sufficient Physical Activity

OR 1 (95% Confidence
Interval (CI)) OR 1 (95% CI)

Afghanistan 1855 1.59 (1.09–2.34) 2.01 (1.32–3.06)
Antigua and Barbuda 1097 1.25 (0.91–1.73) 1.51 (1.04–2.17)

Argentina 25,667 1.29 (1.11–1.49) 1.05 (0.91–1.22)
Bahamas 1228 1.34 (0.91–1.97) 1.96 (1.31–2.92)
Bahrain 6896 1.19 (1.03–1.37) 1.48 (1.27–1.73)

Bangladesh 2698 1.34 (1.06–1.69) 2.46 (1.93–3.14)
Barbados 1490 1.23 (0.89–1.71) 1.38 (0.96–1.99)

Belize 1949 1.13 (0.90–1.43) 1.35 (1.07–1.70)
Benin 1552 1.12 (0.86–1.46) 1.86 (1.40–2.48)

Bolivia 3357 1.66 (1.32–2.09) 1.63 (1.30–2.04)
British Virgin Island 1576 1.33 (1.00–1.77) 1.73 (1.27–2.35)

Brunei 2442 1.94 (1.48–2.55) 1.32 (1.00–1.74)
Cayman Island 1148 1.32 (0.92–1.90) 1.29 (0.90–1.86)

Cook Island 641 1.26 (0.76–2.06) 1.54 (0.97–2.45)
Costa Rica 2579 1.35 (1.09–1.67) 1.36 (1.10–1.70)
Curacao 1971 1.37 (1.01–1.85) 1.41 (1.05–1.90)
Djibouti 1661 1.18 (0.87–1.59) 1.67 (1.25–2.24)
Ecuador 4978 1.19 (0.90–1.56) 1.83 (1.38–2.43)

Egypt 2285 0.90 (0.68–1.19) 0.97 (0.74–1.26)
El Salvador 1802 1.04 (0.76–1.42) 1.19 (0.88–1.62)

Fiji 2813 1.58 (1.30–1.92) 1.47 (1.21–1.79)
French Polynesia 2667 1.18 (0.95–1.47) 1.26 (0.99–1.58)

Ghana 2316 1.60 (1.22–2.08) 1.77 (1.35–2.32)
Grenada 1341 1.71 (1.23–2.37) 1.61 (1.12–2.33)
Guyana 2245 1.01 (0.79–1.30) 1.33 (1.03–1.71)

Honduras 1646 1.12 (0.84–1.49) 1.61 (1.19–2.16)
India 7241 1.51 (1.32–1.74) 1.85 (1.62–2.10)

Indonesia 10,553 1.27 (1.11–1.46) 1.43 (1.25–1.63)
Iraq 1876 1.74 (1.32–2.30) 1.64 (1.24–2.17)

Jordan 2066 2.05 (1.50–2.82) 2.22 (1.61–3.05)
Kiribati 1520 1.45 (1.00–2.11) 1.71 (1.26–2.32)
Kuwait 2937 1.44 (1.15–1.80) 1.59 (1.27–1.97)

Laos 3546 1.34 (1.03–1.74) 1.06 (0.81–1.38)
Lebanon 2088 1.39 (1.04–1.86) 1.79 (1.29–2.49)

Libya 2015 1.45 (1.10–1.91) 2.00 (1.53–2.63)
Macedonia 1887 1.65 (1.20–2.28) 1.36 (1.01–1.83)
Malaysia 24,930 1.61 (1.47–1.76) 1.72 (1.57–1.88)

Mauritania 1839 1.48 (1.01–2.16) 2.04 (1.40–2.96)
Mongolia 5026 1.50 (1.30–1.73) 1.56 (1.34–1.80)
Morocco 2613 1.24 (0.96–1.61) 1.49 (1.17–1.91)

Mozambique 1242 1.58 (1.04–2.41) 1.00 (0.66–1.52)
Myanmar 2732 1.45 (1.13–1.85) 2.11 (1.66–2.68)
Namibia 3158 1.30 (1.05–1.61) 1.55 (1.24–1.93)
Nauru 460 1.10 (0.54–2.24) 1.47 (0.79–2.77)
Nepal 5948 1.64 (1.37–1.97) 1.83 (1.52–2.19)
Oman 2961 1.56 (1.23–1.99) 2.17 (1.66–2.85)

Pakistan 4926 0.85 (0.70–1.02) 0.93 (0.76–1.14)
Palestine 13,369 1.55 (1.37–1.75) 1.65 (1.45–1.87)

Peru 2809 1.61 (1.29–2.01) 1.84 (1.47–2.31)
Philippines, The 8201 1.39 (1.13–1.70) 1.43 (1.18–1.75)

Qatar 1559 2.34 (1.67–3.30) 2.52 (1.79–3.56)
Saint Kitts and Nevis 1625 1.28 (0.93–1.76) 1.46 (1.00–2.12)
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Table 1. Cont.

Country Analytical Sample Size

High Parental Support and
Sufficient Physical Activity

High Peer Support and
Sufficient Physical Activity

OR 1 (95% Confidence
Interval (CI)) OR 1 (95% CI)

Saint Lucia 1189 1.56 (1.10–2.19) 1.25 (0.87–1.82)
Saint Vincent and the Grenadines 1159 2.06 (1.45–2.95) 1.73 (1.15–2.60)

Samoa 1776 1.46 (1.03–2.06) 1.93 (1.37–2.71)
Seychelles 2284 1.29 (1.01–1.66) 1.37 (1.05–1.79)

Solomon Island 1231 1.60 (1.07–2.41) 1.32 (0.89–1.95)
Sri Lanka 2480 1.35 (1.04–1.75) 1.79 (1.34–2.41)

Sudan 1972 1.51 (1.05–2.18) 1.51 (1.04–2.19)
Suriname 1565 1.18 (0.91–1.53) 1.36 (1.04–1.76)

Syria 2983 1.50 (1.15–1.97) 1.57 (1.21–2.04)
Tanzania 3455 1.81 (1.51–2.18) 1.88 (1.57–2.25)
Thailand 5432 1.47 (1.14–1.89) 1.56 (1.22–1.98)

Timor-Leste 2796 2.03 (1.35–3.07) 1.70 (1.24–2.32)
Tonga 2103 1.56 (1.18–2.07) 2.45 (1.88–3.20)

Trinidad and Tobago 2535 1.17 (0.91–1.51) 1.83 (1.41–2.38)
Tunisia 2728 1.49 (1.22–1.82) 1.42 (1.16–1.74)
Tuvalu 834 1.09 (0.55–2.14) 1.50 (0.85–2.63)

United Arab Emirates, The 2394 1.45 (1.14–1.83) 1.55 (1.19–2.01)
Uruguay 3303 0.97 (0.77–1.21) 1.26 (0.99–1.59)
Vanuatu 1058 2.15 (1.19–3.87) 1.48 (0.85–2.58)
Vietnam 3012 1.38 (1.09–1.75) 1.44 (1.13–1.82)
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Figure 2. Pooled odds ratios (ORs) of association of high levels of (a) parental support and (b)
peer support with sufficient physical activity among adolescents aged 11–17 years, by World Bank
country income classification, and WHO region, Global School-based Student Health Survey, 2007–2016.
[I-squared represents variation in effect size (OR) attributable to heterogeneity].
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4. Discussion

To the authors’ knowledge, this is the largest multi-country study examining the associations of
parental and peer support with PA of adolescents representing 74 countries across all WHO regions
and with various country income levels. After adjusting for age, gender, BMI and food insecurity (as a
proxy of socio-economic status), the modelling showed that adolescents with high levels of parental
and/or peer support had significantly higher odds of attaining the daily recommended levels of PA.
The pooled estimates of association were significant across all WHO regions and country-income
groups. The highest pooled estimates of association for both parental and peer support were found in
the low-income countries, while South-East Asia region exhibited the highest estimates of association
between peer support and adolescents’ PA.

In the present study, the prevalence of sufficient PA among adolescents increased linearly with
the increase of levels of parental support, as demonstrated by the significant ptrend value. The highest
pooled associations between parental support and adolescents’ PA were found in the Western Pacific
region and in low-income countries. Parental support has been consistently reported as a positive
correlate of adolescents’ PA in previous studies [6,8–10]. Parents and children may engage in PA
together; parents may act as a role model by setting examples for their children, and facilitate home
environments that foster PA and discourage sedentary lifestyle (e.g., watching TV viewing) [6]. Parents
can also facilitate or discourage activity behaviours such as active transport to/from school, which
represent a daily opportunity for adolescents’ PA. For example, parental perceptions of different modes
of transport to school, including walking and cycling, are associated with adolescents’ mode choice for
school travel [26,27]. A recent study from New Zealand shows that two thirds of parents expected to
participate in decision-making regarding walking and/or cycling to school for their adolescents [28],
further reinforcing that parents play a critical role in decision-making regarding behaviours that may
influence PA levels of their adolescents. The results of the present study show that parental support
is critical for achieving sufficient PA in adolescents across diverse cultures and WHO regions and
particularly important in low-income countries.

During adolescence, children spend considerable time with their peers and friends, and over
time, they become more independent of their parents [29]. During this time, peers can provide
motivation and help in making for healthy lifestyle choices such as influencing each other’s PA
participation [30]. In the present study, adolescents who had high levels of peer support had higher
odds of attaining sufficient PA, and these findings of significant associations were consistent across
all WHO regions and country-income categories. The highest pooled associations between peer
support and adolescents’ PA were found in the South-East Asia region and in low-income countries.
A cross-cultural comparison study reported competition and improving skills to be the main motivating
factors for US adolescents’ engagement in PA, while Chinese adolescents mainly engaged in PA for
social affiliation and wellness [31]. Another study examining peer support in more detail in Chinese
adolescents found that peer support was not directly associated with PA but rather peer support was
indirectly associated with PA through either self-efficacy or enjoyment of PA [32]. The present study
also found that adolescents received more support from peers than parents, which is consistent with
the previous studies [8,14]. Therefore, in addition to parental support, future initiatives to increase
PA among adolescents should also aim to encourage peer support for PA, particularly in South-East
Asian countries.

In our study, adolescents’ age was not associated with the levels of PA when considered in the
analyses as an adjustment factor. There was no gender difference in the association between parental
and peer support, and PA with girls reporting only slightly higher levels, although not statistically
significant, of both parental and peer support than boys. In contrast, previous studies conducted in the
US, Germany and Scotland reported that compared to boys, girls might receive less peer support for
PA, and they might be engaging in more ‘non-physically active’ activities with their peers [8,10,14].
However, studies conducted in China reported that parents do not differentiate between sons and
daughters when providing support [33,34], suggesting that some cross-cultural differences may exist.
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In certain conservative cultures, however, parental, especially mother’s education has been found
to have an influence on girls’ PA [35]. A study conducted in Denmark found that while adolescent
girls received significantly higher level of encouragement from their mothers, a higher proportion of
boys than girls reported fathers watched them when they were physically active [12]. This suggests
that there may be different dimensions of parental support in adolescents’ PA, which deserve further
investigation particularly in a diverse cultural context.

Strengths of this study include nationally representative samples of school-going adolescents from
74 countries with diverse socio-cultural and economic context. The GSHS used the same standardised
methods such as the type of sample (e.g., school-based), data collection procedures, and a standardised
questionnaire with the same survey items to assess the variables of interest, which facilitated valid
assessments of cross-country or regional differences. The statistical modelling of association estimates
were adjusted for several potential covariates. The results presented were obtained by using weighted
analyses, where the GSHS weighting accounted for the distribution of the population by gender
and age.

While our study has a number of novel insights, the study findings should be interpreted with
several limitations in mind. The GSHS data include only adolescents in schools and, therefore,
information from adolescents who were unable to attend school or who had dropped out was not
available, which compromises the generalisability of the findings. The degree of complexity in the
relationships assessed might be influenced by cultural and/or gendered expectations of sport and
recreation or availability of sport facilities, which were not captured in the GSHS. Sample sizes
considered in the analyses were disproportionate across the participating counties with a quarter of
the data coming from three countries. Parental and peer support were assessed using one item each
that were referring to support in general and not specific to support for PA, and as such the support
assessed may not fully encapsulate the constructs of parental or peer support under study. Data for
this study are self-reported and, therefore, vulnerable to social desirability and recall bias. In addition,
other factors (e.g., parent–child relationship, self-esteem) might have contributed to the self-reported
perception of support of the survey participants; however, the GSHS did not collect information on
these variables. Although GSHS data were collected in countries across all WHO regions, GSHS data
were not available for most European countries and several other high-income countries including
Australia, New Zealand, Canada and the United States. This study is limited by the cross-sectional
design and, as such, causality cannot be established.

5. Conclusions

This study offers global evidence of strong and positive associations between high levels of
parental and peer support and sufficient PA of adolescents across the globe. These findings add to
the growing evidence of the cross-sectional link between parental and peer support and PA levels
of adolescents. Prospective studies with robust assessment of PA and PA-specific parental and peer
support that adolescents receive are required to further understand the associations. This study
also underscores the need for qualitative explorations of the choices young people make about their
engagement in PA.
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