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ABSTRACT

Background: Adolescents are highly vulnerable to depressive symptoms worldwide partially because of limited
social supports. However, it still remains largely unknown regarding the associations between social support(s)
and depressive symptoms among adolescents living in low- and middle-income countries (LMICs). The aim
of this study aimed to explore the associations between different types of social support and depressive symptoms
in adolescents from LMICs. Methods: Data were retrieved from the Global School-based Health Survey (GSHS)
in which 92,551 adolescents (50.6% females) were included with mean of 15.6 years. Depressive symptoms in the
past one month as the dependent variable were measured in combination with social support (was measured by
“During the past 30 days, how often were most of the students in your school kind and helpful?”). Multivariable
logistic regression and meta-analysis of country-wise estimates were performed to investigate the associations
between social support and depressive symptoms, and the heterogeneity of the associations across the countries,
respectively. Results: The prevalence of depressive symptoms was 30.9% of adolescents from LMICs. Peer support
and parental connectedness were two major factors that were significantly associated with depression symptoms
in adolescents. However, the associations of peer support and parental connectedness with depressive symptoms
were significant in males and females, respectively. The country-wise analysis indicated that varied inconsistency
(small to large) across the associations of peer support and parental connectedness with depressive symptoms in
adolescents. Conclusion: Results in this study provides multi-national evidence of the protective roles of social
support against depressive symptoms among adolescents. However, the association between social support and
depression symptoms may be moderated by sex and types of social support. Although we found that social sup-
port may be an important protective factor against depressive symptoms in adolescents from LMICs, specifically
designed interventions should be implemented based on sex difference and country difference.
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1 Background

Depressive symptoms are widely prevalent mental health issues that affect roughly 270 million people
across different age groups worldwide [1]. Depressive symptoms are mainly characterized by constant
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sadness, lacking of interest or pleasure in previously meaningful or enjoyable activities, feelings of tiredness
and guilty, reduced activities, insufficiency of energy, and poor concentration [2], which have become the
fourth major disease globally [3]. According to the World Health Organization (WHO), depressive
symptoms will become the second primary disease by 2030 [1]. Data shows that approximately 20% of
population would undergo depressive symptoms at least one time in their lifetime, and the recurrence rate
exceeds 80 percent [4]. Nearly two thirds of people with depressive symptoms are more likely have a
higher suicidal tendency [5]. Studies found that the incidence of depressive symptoms surged in
adolescence [6,7], especially in low-and-middle income countries (LMICs), and the prevalence rates was
surprisingly reported as 28% [8]. Depressive symptoms were associated with multiple adverse outcomes,
including cognitive impairment, functional impairment, suicide, decreased academic performance,
deteriorating social relationships with family and friends and inability to participate in various activities
[9,10]. Depressive symptoms in adolescence can be a strong predictor of the risk of depression in
adulthood [7,11,12]. According to a meta-analysis including 17 studies depressive symptoms in
adolescents increased the risk of depression in adults, and adolescents with depressive symptoms were
2.78 (1.97, 3.93) times more likely to suffer depression during adulthood [12]. Owing to adverse effects
of depressive symptoms on physical and mental health in adolescents, preventing and controlling
depressive symptoms during adolescence is a key across the world.

Depressive symptoms are influenced by a variety of variables. It has been increasingly accepted that
depressive symptoms are a result of deficient social support that refers to the concern and support that
people feel from others [13,14]. Social support mainly consisted of peer support and parental support, as
well as some other kinds of support from teachers and communities [15,16]. Consistently compelling
evidence showed an inverse link between social support and depressive symptoms [17–21]. For example,
a study from South Asia showed that social support is a determinant factor of adolescents’ mental health.
This study emphasized the importance of parental support and close friends in establishing adolescents’
mental health research and intervention [19]. Gao et al. [22] conducted a questionnaire survey on
521 boarding school students (51.1% female) in 2015 and found that more peer support was associated
with fewer depressive symptoms. A meta-analysis compared peer support intervention to traditional
behavioral therapy for depressive symptoms by pooling seven studies and the results showed that peer
support help reduce the risk of depressive symptoms. Moreover, the levels of parental involvement play
an important role in preventing depressive symptoms during adolescence. Cong et al. [23] used data from
a large longitudinal research and found that positive parental involvement in early life were related to the
reduced risk of depressive in young adults [24]. A cross-sectional study covering 1306 adolescents from
China found that high level of parental support was associated with better well-being and lower level of
depressive symptoms [25]. Tazvin et al. [26] investigated the relationship between styles of parental
involvement and presence of depression, and found that the degree of parental connectedness was
correlated with depressive symptoms and anxiety in adolescence. Macalli et al. [27] conducted a
longitudinal large-scale study (N = 4,463 students aged between 18 to 24 years) and found that lower
levels of parental support were associated with higher suicidal behaviors and major depressive symptoms.
Adults with depressive symptoms also described their parents giving more rejection, less connectedness
and over-supervision, and feeling less warmth during their adolescence [28].

Previous studies have stressed the importance of various kinds of social support in reducing the risk of
depressive symptoms. However, there remains some gaps in the previous research. First, most of the relevant
studies were limited to the samples from Western or developed countries and paid insufficient attention to
adolescents in LMICs. Differences in economic status among countries could lead to changes in mental
health of adolescents, with adolescents from low-income countries more likely to suffer from depressive
symptoms [7]. On this regard, focusing on the association between social support and depressive symptoms
in adolescents from LMICs is urgently required for better understanding on depression preventions. Second,
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previous studies did not include enough control variables, which may result in null findings. To better
understand the associations between social support and depressive symptoms, addressing this issue, like
controlling some significant variables, is needed. Specifically, previous studies omitted the variables of
physical activity [29–31] and sedentary behavior [31] that have been considered as essential factors
related with depressive symptoms. Finally, to date, most of the previous research on the associations
between social support and depression in adolescents was conducted in single country. There are no
integrated studies based on multiple countries, limiting our understanding of the relationship between
social support and depressive symptoms in a wider range of populations. The role of social support in
relieving depressive symptoms may vary because of different countries’ cultures, social circumstance,
parenting styles. Consequently, a multinational study would enable researchers to gain insights into the
relationship between social support and depressive symptoms, thereby promoting adolescent mental
health at a global perspective.

In order to address the mentioned-above gaps in the literature, the study aimed to explore the
associations between social support and depressive symptoms covering a total sample size of 92,
551 adolescents in 24 LMICs while taking into account some control variables such as eating behaviors,
loneliness, anxiety.

2 Methods

2.1 Data Source
The Global School-based Student Health Survey (GSHS) is a publicly available dataset in which

researchers can perform data analysis to determine risk and protective factors of major non-infectious
illnesses (details can be found from https://extranet.who.int/ncdsmicrodata/index.php/catalog/GSHS and
http://www.cdc.gov/gshs). Likewise, procedures of data collection were clearly described in previous
studies [32–34]. Of note, data were weighted for non-response and probability selection. Country survey
including the main variables (active school travel and depressive symptoms) were finally selected. Given
that the data were collected every 4 or 5 years, the latest dataset was used for data analysis of this study
(years: 2003–2012).

2.2 Measures

Social support (exposure variables)

We used peer support and parental involvement as indicators of social support. Peer support was
measured by a single-item question: “During the past 30 days, how often were most of the students in
your school kind and helpful?” The answers had five categorizations: (1) always, (2) most of the time, (3)
sometimes, (4) rarely, and (5) never. The categorizations of ‘Always’ and ‘most of time’ indicated having
peer support, in line with previous studies [35].

Three single-items questions were used to measure parental involvement as follow: (1) ‘During the past
30 days, how often did your parents or guardians check to see if your homework was done?’ reflects parental
supervision; (2) ‘During the past 30 days, how often did your parents or guardians understand your problems
and worries?’ represents parental connections; (3) ‘During the past 30 days, how often did your parents or
guardians really know what you were doing with your free time?’ indicates parental bonding. All the three
questions had same responses, including (1) always, most of the time, sometimes, rarely, and never. For each
question response, ‘Always’ and ‘most of time’ indicated having parental involvement(s), in accordance with
previous studies [35].

Depression symptoms (outcome variable)

Likewise, a single-item question was used to measure depressive symptoms: “During the past
12 months, did you ever feel so sad or hopeless almost every day for two weeks or more in a row that
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you stopped doing your usual activities?” Participants were provided with Yes (reflecting depressive
symptoms) and No (has no depressive symptoms), which is in line with previous studies [6,32].

Control variables

Based on previous studies, some factors associated with social support and depressive symptoms, such
as eating behavior [36], loneliness, anxiety [37], physical activity [38,39], sedentary behavior [6], which
were considered as control variables in the statistical analysis. We also controlled for demographic
variables such as socioeconomic status, sex, age. For socioeconomic status, a single-item question was
used to measure food security during the past one month: How often did you go hungry because there
was not enough food in your home?” [6,40,41]. The answers consisted of always, most of the time,
sometimes, rarely, and never.

2.3 Statistical Analysis
All the statistical analyses were conducted with STATA 16.1 (Stata Corp, College Station, Texas). The

prevalence of social support and depressive symptoms by gender and country was also calculated.
Multivariable logistic regression analysis (SPSS) was carried out to determine the association between
social support and depressive symptoms (overall, by sex and country). The variables of social support
and depressive symptoms were binary. The regression was adjusted for sex, age, eating behavior,
loneliness, anxiety, sedentary behavior, physical activity and food insecurity, as well as country, with the
exception of the sex-stratified and country-wise analyses which were not adjusted for sex and country,
respectively.

The value of Higgin’s I2 statistic based on country-wise estimates (R) was used to measure the level of
between-country heterogeneity: (1) <40% = negligible; (2) 40%–60% = moderate heterogeneity). A pooled
estimate was computed with the random-effects model. All variables were included in the regression analyses
as categorical variables with the exception of age and physical activity (both as continuous variables). Less
than 4.5% of the data were missing for all the variables used in the analysis. Complete case analysis was
performed. Taylor linearization methods were used in all analyses to explain the sample weighting and
complex study design. Results from the logistic regression analyses are presented as odds ratios with 95%
confidence intervals (CIs), with the statistical significance level of p < 0.05.

3 Results

A total of 92,551 adolescents aged 11–16 years old from 24 countries and 5 regions were enrolled in this
study. The mean age was 15.6 years (standard deviation: 1.3) and girls accounted for 50.6%. The overall
prevalence of peer support (reporting ‘always’ or ‘most of time’) was 40.5%. The prevalence of peer
support varied across the included countries (range 11.5% [Uruguay] to 65.1% [Sri Lanka]). The overall
prevalence of parental supervision, parental connectedness and parental bonding were 38.9% (country
differences: from 21.0% [Uruguay] to 63.6% [Sri Lanka]), 38.8% (country differences: from 7.9%
[Uruguay] to 62.1% [India]), 46.2% (country differences: from 30.2% [Philippines] to 69.0%
[Myanmar]), respectively. The overall prevalence of depressive symptom was 30.9% (country differences:
from 11.6% [Uruguay] to 53.3% [Zambia]). More details can be seen in Table 1.

The prevalence of depressive symptoms by different levels of various kinds of social support is shown in
Figs. 1–4. Overall, the prevalence of depressive symptoms by parental supervision, parental connectedness
and parental bonding decreased (regardless of sex). However, the prevalence of depression symptoms by
peer support did not show such a generally downward trend. There was a turning point of the prevalence
of depressive symptoms between peer support with most of time and that with always (see Figs. 1–4).
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Table 1: The prevalence of social support and depressive symptoms by country

Country N Year Response
rate
(%)

Peer
support
(%)

Parental
supervision
(%)

Parental
connectedness
(%)

Parental
bonding
(%)

Depressive
symptoms
(%)

Argentina 1980 2007 77 54.4 (48.9, 59.8) 37.4 (33.1, 42.0) 53.6 (49.6, 57.7) 56.4 (51.8, 60.9) 31.0 (27.3, 35.0)

Botswana 2197 2005 95 31.6 (29.8, 33.4) 42.0 (39.4, 44.7) 34.6 (32.3, 37.1) 36.3 (33.9, 38.8) 42.3 (40.3, 44.4)

Chile (Metro) 2111 2004 85 42.0 (37.7, 46.3) 43.5 (39.5, 47.6) 45.4 (42.3, 48.4) 56.7 (52.9, 60.5) 31.2 (27.9, 34.8)

China (Beijing) 2348 2003 99 57.5 (53.2, 61.7) 41.7 (36.0, 47.7) 42.5 (38.4, 46.6) 49.2 (44.6, 53.9) 19.0 (17.4, 20.8)

Djibouti 1777 2007 83 48.6 (45.7, 51.6) 45.7 (42.6, 48.9) 32.2 (29.4, 35.3) 36.0 (33.3, 38.9) 40.6 (38.5, 42.8)

Ecuador (Quito) 2215 2007 86 46.4 (41.3, 51.5) 53.2 (48.8, 57.6) 47.7 (44.0, 51.3) 49.3 (45.4, 53.2) 27.1 (23.1, 31.5)

Egypt 5249 2006 87 45.2 (38.8, 51.8) 44.4 (38.7, 50.3) 29.3 (23.8, 35.5) 46.4 (40.1, 52.9) 34.9 (30.7, 39.3)

Grenada 1542 2008 78 21.7 (19.5, 24.0) 28.9 (25.1, 33.0) 31.6 (28.0, 35.4) 36.7 (33.6, 39.9) 26.1 (23.4, 28.9)

Guyana 1212 2004 80 36.6 (31.0, 42.6) 47.8 (41.8, 53.9) 38.5 (33.7, 43.5) 47.1 (43.1, 51.2) 32.9 (28.5, 37.5)

India 8130 2007 83 41.0 (37.7, 44.4) 47.3 (44.0, 50.7) 62.1 (59.9, 64.2) 56.6 (54.3, 58.9) 25.5 (23.2, 28.0)

Indonesia 3116 2007 93 39.5 (34.9, 44.3) 32.2 (28.8, 35.8) 35.0 (32.0, 38.3) 44.6 (41.1, 48.1) 21.3 (18.7, 24.0)

Jordan 2457 2004 95 45.4 (42.0, 48.8) 46.2 (42.8, 49.5) 40.9 (38.3, 43.7) 43.9 (41.0, 46.8) 66.8 (64.4, 69.1)

Kenya 3691 2003 84 41.2 (37.8, 44.7) 47.7 (44.6, 50.8) 45.2 (42.9, 47.5) 41.4 (39.0, 43.9) 48.9 (46.6, 51.2)

Morocco 2670 2006 84 23.2 (21.3, 25.2) 30.6 (28.3, 32.9) 27.3 (25.1, 29.7) 40.7 (38.0, 43.3) 39.2 (36.2, 42.2)

Myanmar 2806 2007 95 42.6 (36.8, 48.7) 58.4 (53.2, 63.3) 61.0 (57.6, 64.2) 69.0 (65.1, 72.7) 15.9 (12.9, 19.4)

Philippines 5657 2007 81 29.9 (26.9, 33.0) 21.1 (19.3, 23.1) 25.2 (23.3, 27.2) 30.2 (28.0, 32.5) 39.7 (38.0, 41.4)

St Vincent 1333 2007 84 19.7 (16.6, 23.1) 41.0 (37.4, 44.7) 35.0 (31.3, 38.9) 41.6 (38.5, 44.8) 29.4 (26.4, 32.5)

Seychelles 1385 2007 82 25.6 (25.0, 26.1) 39.2 (38.6, 39.8) 34.9 (34.3, 35.5) 38.7 (38.1, 39.3) 31.2 (30.6, 31.7)

Sri Lanka 2611 2008 89 65.1 (61.8, 68.3) 63.6 (59.3, 67.7) 49.7 (46.0, 53.4) 60.2 (54.9, 65.2) 32.5 (29.4, 35.9)

St. Lucia 1276 2007 82 26.5 (23.7, 29.5) 32.6 (28.3, 37.3) 34.1 (30.6, 37.8) 45.6 (42.6, 48.5) 24.4 (21.7, 27.2)

Tanzania 2176 2006 87 28.1 (24.1, 32.4) 54.8 (51.1, 58.5) 34.7 (30.7, 38.9) 38.9 (34.3, 43.6) 23.6 (21.5, 26.0)

Thailand 2767 2008 93 41.7 (38.1, 45.4) 35.8 (32.5, 39.2) 34.1 (30.7, 37.8) 45.4 (41.3, 49.5) 16.6 (14.5, 18.9)

Trinidad and
Tobago

2969 2007 78 21.6 (18.3, 25.4) 37.0 (33.9, 40.1) 33.4 (30.6, 36.3) 45.7 (42.2, 49.2) 21.5 (18.8, 24.5)

Tunisia
(Dar Es Salaam)

2870 2008 83 35.2 (32.7, 37.8) 57.3 (54.1, 60.3) 38.6 (36.3, 40.9) 50.4 (47.5, 53.3) 37.4 (34.7, 40.2)

Uganda 3215 2003 69 41.9 (38.3, 45.7) 41.2 (37.7, 44.8) 40.9 (38.1, 43.7) 43.1 (40.1, 46.1) 41.9 (39.3, 44.6)

United Arab
Emirates

15790 2005 89 63.4 (61.6, 65.1) 51.3 (49.7, 52.9) 50.6 (49.4, 51.8) 55.6 (54.0, 57.2) 35.2 (33.7, 36.8)

Uruguay 2495 2012 71 11.5 (9.1, 14.3) 21.0(18.9, 23.1) 7.9 (6.5, 9.6) 67.4 (64.9, 69.9) 11.6 (10.0, 13.5)

Venezuela (Lara) 2249 2003 86 31.5 (29.1, 33.9) 49.1 (45.5, 52.8) 45.8 (42.3, 49.5) 47.8 (43.6, 52.0) 28.8 (27.2, 30.4)

Zambia 2257 2004 70 27.9 (25.0, 31.1) 33.2 (29.9, 36.8) 31.7 (28.2, 35.4) 35.2 (31.4, 39.3) 53.3 (49.9, 56.7)

Overall 92551 / / 40.5 (39.1, 41.9) 38.9 (37.4, 40.3) 38.8 (37.5, 40.1) 46.2 (44.9, 47.6) 30.9 (29.8, 32.0)

Notes: Overall response rate (school response rate multiplied by student response rate). Peer support was defined as ‘always/most of the times’ for the
responses; Parental supervision was defined as ‘always/most of the times’ for the responses; Parental connectedness was defined as ‘always/most of
the times’ for the responses; Parental bonding was defined ‘always/most of the times’ for the responses; Depressive symptoms was defined as
reporting answer yes of the question.
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Figure 1: The prevalence of depressive symptoms by parental supervision
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Figure 2: The prevalence of depressive symptoms by parents understand
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Figure 3: The prevalence of depressive symptoms by parent know
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Multivariate logistic regression results show the associations between various kinds of social support
and depressive symptoms (Table 2). Specifically, compared with adolescent who reported no peer
support, having more peer support was less likely to report depressive symptoms (OR for
sometimes = 0.85, 95% CI: 0.78–0.94; OR for most of the time = 0.76, 95% CI: 0.68–0.86; OR for
always = 0.86, 95% CI: 0.78–0.96). The similar trend was also observed in male adolescents instead of
their counterparts. Regarding parental supervision, there were no significant trend in association between
more parental supervisions and lower odds for depressive symptoms regardless of sex. Relative to
adolescents who report no parental connectedness, those who report rarely, sometimes, most of the time
and always had lower likelihood for depressive symptoms (OR for rarely = 0.89, 95% CI: 0.79–0.98; OR
for sometimes = 0.88, 95% CI: 0.81–0.96; OR for most of the time = 0.88, 95% CI: 0.79–0.98; OR for
always = 0.87, 95% CI: 0.79–0.97). This significant trend was also found in female adolescents rather
than males. For parental bonding, except for male adolescents, those who report ‘always’ had lower odds
for depressive symptoms (OR for overall sample = 0.82, 95% CI: 0.73–0.92; OR for female
adolescents = 0.84, 95% CI: 0.79, 95% CI: 0.68–0.91).

36.90% 35.60%
30.60%

26.20% 27.70%

35.50% 33.50%

28.60%
25.10% 26.90%

39.00%
37.90%

32.40%

27.10%
28.40%

Never Rarely Sometimes Most of the time Always

Over Male Female

Figure 4: The prevalence of depressive symptoms by peer support

Table 2: Association between social support and depressive symptoms estimated by multivariable logistic
regression (overall and by sex)

Overall Male Female

OR 95% CI OR 95% CI OR 95% CI

Peer support

Never Ref Ref Ref

Rarely 1.01 0.90, 1.10 0.98 0.86, 1.11 1.03 0.87, 1.23

Sometimes 0.85** 0.78, 0.94 0.82** 0.73, 0.93 0.89 0.77, 1.03

Most of the time 0.76** 0.68, 0.86 0.76** 0.64, 0.92 0.78** 0.65, 0.93

Always 0.86** 0.78, 0.96 0.86** 0.74, 1.00 0.88 0.73, 1.05

Parental supervision

Never Ref Ref Ref

Rarely 0.99 0.80, 1.08 0.95 0.84, 1.08 1.03 0.89, 1.18

Sometimes 0.95 0.86, 1.05 0.82** 0.72, 0.95 1.09 0.94, 1.25

Most of the time 0.97 0.87, 1.08 0.92 0.80, 1.07 1.02 0.88, 1.18

Always 0.98 0.87, 1.10 0.93 0.79, 1.08 1.03 0.89, 1.20
(Continued)
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Table 3 shows country-wise and pooled estimates of the associations between peer support and
depressive symptoms in adolescents (overall and by sex) examined separately for different kinds of social
support (except for parental supervision because of non-significant from regression). Compared to
adolescents who reported no peer support, high levels of peer support (OR = 0.86; 95% CI = 0.82–0.91)
was associated with a lower risk of depressive symptoms. These results were found among males and
females. For overall (I2 = 52%, p < 0.01) and male (I2 = 38%, p < 0.01), a low level of between-country
heterogeneity was observed, but the level was high for female (I2 = 70%, p < 0.01). Similar to parental
bonding, parental connectedness for high level (OR = 0.88, 95% CI = 0.84–0.92, p < 0.01), compared to
no parental connectedness, was associated with a lower risk of depressive symptoms. A low level of
between-country heterogeneity was observed for overall (I2 = 34%, p < 0.01), a moderate level
of heterogeneity among male (I2 = 57%, p < 0.01) and female (I2 = 59%, p < 0.01). Parental bonding of
high level (OR = 0.81, 95% CI = 0.76–0.86, p < 0.01), compared to no parents bonding, was associated
with a lower risk of depression symptoms. A low level of between-country heterogeneity was found
among male (I2 = 33%), but not among the overall (I2 = 77%) and female (I2 = 80%, p < 0.01).

Table 3: Pooled estimated associations between social support(s) and depressive symptoms (overall and
by sex)

Peer support and depressive
symptoms

Parental connectedness and
depressive symptoms

Parental bonding and
depressive symptoms

OR 95% CI I2 OR 95% CI I2 OR 95% CI I2

Overall 0.86 0.82 0.91 52% 0.88 0.84 0.92 34% 0.81 0.76 0.86 77%

Male 0.87 0.81 0.93 38% 0.87 0.87 0.95 57% 0.79 0.75 0.84 33%

Female 0.83 0.76 0.93 70% 0.85 0.78 0.92 59% 0.77 0.70 0.85 80%
Notes: OR: odd ratio; CI: confidence interval; Peer support was assessed by the question. Parental connectedness was assessed question. Parental
bonding was assessed by question.

Table 2 (continued)

Overall Male Female

OR 95% CI OR 95% CI OR 95% CI

Parental connectedness

Never Ref Ref Ref

Rarely 0.89** 0.79, 0.98 0.94 0.82, 1.08 0.83** 0.72, 0.96

Sometimes 0.88** 0.81, 0.96 0.90 0.79, 1.02 0.85** 0.75, 0.98

Most of the time 0.88** 0.79, 0.98 0.97 0.84, 1.12 0.80** 0.69, 0.94

Always 0.87** 0.79, 0.97 0.92 0.79, 1.06 0.84** 0.73, 0.98

Parental bonding

Never Ref Ref Ref

Rarely 1.05 0.92, 1.20 1.10 0.94, 1.29 1.02 0.83, 1.24

Sometimes 1.00 0.89, 1.11 1.01 0.86, 1.17 1.01 0.85, 1.18

Most of the time 0.84** 0.76, 0.94 0.83** 0.73, 0.96 0.85 0.71, 1.03

Always 0.82** 0.73, 0.92 0.86 0.73, 1.01 0.79** 0.68, 0.91
Notes: ** = p < 0.01. Ref: reference group. OR: odds ratio. CI: confidence interval. Bold fonts: statistical significance. All the models controlled for all
the control variables (see method section).
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4 Discussion

To the authors’ knowledge, the current study is the largest epidemiological study investigating
the associations between social support(s) and depressive symptoms among 92, 551 adolescents aged
11–16 years from 24 LMICs covered by 5 WHO regions. After adjusting sex, age, food insecurity, eating
behavior, loneliness, anxiety, physical activity, sedentary behavior, this cross-sectional study found that
higher levels of peer support were negatively associated with depressive symptoms, especially in male
adolescents. There was no significant association between parental supervision and depressive symptoms.
higher levels of parental connectedness were negatively associated with depressive symptoms,
particularly in female adolescents. Parental bonding was negatively and significantly associated with
depressive symptoms. As for the associations between social support and depressive symptoms,
differentiated country-wise relations varied by sex and social supports was also observed. The current
study has essential and practical meaningfulness in depression prevention for adolescents from LMICs,
through which stresses the importance of social support.

In the current study, peer support as a correlate of depressive symptoms in adolescents from LMICs was
unfavorably associated with depressive symptoms. Put another word, sufficient peer supports would be a
beneficial approach to lower the odds for depressive symptoms in adolescents from LMICs. During
adolescence, peers can provide emotional and other kinds of supports, like oral encouragements and
comfort, which in turn helps reduce adolescents’ negative moods including depressive symptoms [42].
Our study finding on the association between peer support and depressive symptoms is consistent with
many studies [18,19,22,43]. Recently, a meta-analysis including trials using peer support as depressive
symptoms interventional strategies has suggested that peer support interventions help reduce depressive
symptoms [44]. The results of the present study again stress the importance of peer support in preventing
or reducing depressive symptoms, especially in LMICs, because those who are living LMICs are more
likely to suffer to depressive symptoms [45,46]. Of note, it should be mentioned that there was a
somewhat noticeable sex-differentiation in the associations between peer support and depressive
symptoms. Possible reasons may concern the sex-specific trajectories of depressive symptoms during
adolescence and females’ reactions to peer support [42–44]. However, more studies are encouraged to
explore the sex-differentiation in the associations between peer support and depressive symptoms in
adolescents. As for the pooled estimated associations across countries, the study found that country-
differentiation in the association between peer support and depressive symptoms varied greatly sex.
Specifically, there was a small difference in males but a large difference in females across countries. This
implies that the association between peer support and depressive symptoms in females should be
considered cautiously based on different countries’ contextual factors.

Parental connectedness was also negatively associated with depressive symptoms in our multiple-nation
study, which implies that stronger parental connectedness may result in decreased depressive symptoms in
adolescents from LMICs. This research finding is consistent with many previously published research
[47,48]. However, the significant association between parental connectedness and depressive symptoms
was not observed in boys. This research finding, to our knowledge, is not supported by other previous
research because of paucity of data based on adolescents from LIMCs. Possible reasons for this research
finding may include that boys were more independent from parents during their adolescents compared
with their counterparts. However, for girls, they need more parental supports from multidimensional
aspects, which suggests that parental connectedness would play an important role in reduce depressive
symptoms [47,49]. Noticeably, the current study found that moderate inconsistency on the association
between parental connectedness and depressive symptoms in adolescents regardless of sex. This research
finding implies that it is necessary to focus national and contextual differences when designing and
implementing relevant interventions aiming at reducing depressive symptoms through peer support and
parental connectedness.
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Practical implications

Based on the mentioned-above research findings, the current study, building on the evidence from
multiple nations, stresses the potential roles of social support on reducing depressive symptoms,
especially by peer support and parental connectedness. Of note, it should be mentioned that when
designing interventions or policies aiming for depression prevention, sex difference must be taken into
consideration. For male adolescents, fulfilling the roles of peer support might be a more effective
approach; while for female adolescents, making full of use of parental connectedness could be a better
way. Another implication involves country difference, which implies that using peer support and parental
connectedness for depression prevention in adolescents should be based on country specific culture,
social norms and other imperative considerations. So, the effectiveness of peer support and parental
connectedness on depression prevention in adolescents must be varied across the different countries, and
the specific adaptations of intervention in different countries are encouraged strongly.

Study strengths and limitations

Although the study includes a large number of sample sizes from over 20 countries, and took into
account multiple confounding factors (e.g., eating behavior, sedentary behavior, physical activity), it
should be explained in light of some limitations. First, since the GSHS study is a cross-sectional data
base, this study could not predict causality between social support and depressive symptoms.
Longitudinal studies are strongly recommended to better understand the observed associations for
causality inferences. Second, self-reported measures were used in this study, which are prone to result in
recall bias and measurement errors owing to social desirability or other personal considerations. In
addition, the current data included only adolescents in schools, and information from adolescents who
were unable to attend school or who had dropped out was not included. Finally, this study did not find
reasons for the differences in the relationship between social support and depression across countries, it
may be a direction of future research.

5 Conclusions

The current offer evidence that social supports could be regard as correlate of depressive symptoms in
adolescents based on multiple LMICs across the world. Of note, some specific types of social support, like
peer support and parental connectedness, were two mainly significant correlates of depressive symptoms,
which may be essential to depression prevention and interventions of adolescents from LMICs. Future
longitudinal research is required to further explore the causal association between social support and
depressive symptoms and outline potential mechanisms as well as exploring culturally specific variations.
The findings of our study can also help to inform depression prevention but should be operationalized
with cautions in different LMICs owing to the varied and noticeable country-wise inconsistency.
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