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Abstract
It is unclear whether there is any association between psychological distress and unhealthy dietary habits among adolescents in low- andmiddle-
income countries.We aimed to estimate the prevalence of these factors in South-East Asia region and investigate their associations.We used data
from the Global School-based Health Survey for nine South-East Asian countries. Psychological distress was defined by presence of≥ 2 factors
from loneliness, anxiety, suicide ideation, suicide planning and suicide attempt. We assessed inadequate fruit intake, inadequate vegetable
intake, daily soft drink andweekly fast-food consumption.We used random-effectsmeta-analysis to estimate pooled prevalence. Logistic regres-
sions were used to estimate OR of unhealthy dietary behaviours for psychological distress. Among 30 013 adolescents (56 % girls) aged
12–15 years, the prevalence of psychological distress was 11·0 %,with girls reporting slightly higher than boys (11·8 % v. 10·1 %). The prevalence
of inadequate fruit intake, inadequate vegetable intake, daily soft drink consumption and weekly fast-food consumption was 42 %, 26 %, 40 %
and 57 %, respectively. Psychological distress was associated with inadequate fruit intake (pooled OR= 1·20, 95 % CI 1·03, 1·40), inadequate
vegetable intake (pooled OR= 1·17, 1·05, 1·31) and daily soft drink consumption (pooled OR= 1·14, 1·03, 1·26); but not with weekly fast-food
consumption (pooled OR= 1·13, 0·96, 1·31). We observed substantial cross-country variations in prevalence and OR estimates. In conclusion,
South-East Asian adolescents have significant burden of psychological distress and unhealthy dietary behaviours, with those having psycho-
logical distress are more likely to have unhealthy dietary behaviours. Our findings will guide preventative interventions and inform relevant
policies around adolescent nutrition in the region.
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Psychological distress refers to a state of impaired mental health,
commonly presented by nonspecific symptoms of stress, anxiety
and depression(1,2). Psychological distress is quite common among
adolescents – nearly 10% to 20% of adolescents globally suffer
from various forms of psychological distress(3). Psychological dis-
tress can often lead to more serious mental health illnesses, includ-
ingmajor depressive disorder and suicide. Suicide is responsible for
an estimated 67 000 deaths among adolescents each year, which
makes it the second leading cause of death among this group(4).
Although psychological distress often starts in childhood and ado-
lescence, its adverse effects continue beyond adolescence.
Psychological distress is strongly related to other forms of mental
illnesses, personality disorders, poorer quality of life and lower aca-
demic performance in adulthood(5,6).

Alongside, worldwide, a significant portion of adolescents are
consuming various unhealthy and suboptimal diets, which is not
only affecting their current health status but also increasing future
risk of developing various noncommunicable diseases(7,8).
Unhealthy dietary habits among adolescents are characterised
by inadequate consumption of fruits and vegetables, higher intake
of sugar-sweetened and carbonated soft drinks and energy-dense
and nutrient-poor fast-foods(9,10). Previous studies have shown
that these dietary habits are associated with increased risk of
obesity, diabetes and CVD(7,8). Since dietary habits are formed
during adolescence and these habits are difficult to change in later
life, dietary habits in adolescents warrant specific attention(11).

It has been hypothesised that individuals suffering
from psychological distress might be more likely to consume
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unhealthy diets. The underlying biological mechanisms for the
association between psychological stress and unhealthy dietary
behaviours may include alterations in the hypothalamic–pitui-
tary–adrenal axis, gut microbiome, glucose metabolism, insulin
sensitivity and other appetite-related hormones and hypotha-
lamic neuropeptides, which, in turn, potentiate reward sensitiv-
ity for hyperpalatable foods and consumption of higher energy
foods(12). However, disentangling relationships between mental
health and unhealthy dietary behaviour is complex particularly
due to their potential bidirectional nature. Although the causal
roles of unhealthy dietary habits in mental health have not yet
been established, inflammatory pathways associated with
diets with high energies, trans fat and refined carbohydrates
have been proposed as mechanisms through which unhealthy
diets may increase the risk of mental health problems(13).
Previous studies have shown some evidence on the associa-
tions between mental health problems and unhealthy dietary
practices in adults(14) as well as in young people(15,16). Most of
the evidence on such association among adolescents came
from the developed countries, and there is a paucity in evi-
dence coming from developing countries(15,16). Previous stud-
ies have also showed that adolescent girls are more likely to
suffer from mental health problems but adhere to healthier
dietary behaviours than boys(17,18). Therefore, it is important
to quantify potential sex differences in the burdens of psycho-
logical distress and unhealthy dietary behaviours. While some
previous studies investigated the prevalence of mental health
problems(19–21) and unhealthy dietary habits(22–25) in adoles-
cents residing in South-East Asian countries, they were limited
by nonrepresentative and smaller samples, and differences in
variable definitions and analytic approaches made cross-
country comparisons difficult. Moreover, to the best of our
knowledge, no study examined the potential association
between psychological distress and unhealthy dietary practi-
ces among adolescents from South-East Asian region.
Understanding such relationship would be helpful for
researchers and policy makers to design and implement inter-
ventions to improve mental health as well as dietary behav-
iours of adolescents.

Using country-representative samples from the Global
School-based Student Health Survey (GSHS)(26) from nine
South-East Asian countries, we aimed to (i) quantify the coun-
try-level prevalence of psychological distress and various
unhealthy dietary habits among adolescents and then combine
those estimates to get region-specific prevalence; (ii) investigate
the associations between psychological distress and unhealthy
dietary habits and (iii) assess any possible differences in the
prevalence or association estimates by sex.

Methods

Data sources

We used the GSHS data collected between 2014 and 2016 from
nine South-East Asian countries, namely Bangladesh, Bhutan,
Indonesia, Maldives, Myanmar, Nepal, Sri Lanka, Thailand and
Timor-Leste. Latest GSHS data from these countries had informa-
tion on psychological distress variables and unhealthy dietary

behaviours among school-going adolescents. In each participat-
ing country, the ethics approval for GSHS was taken from a
national government administrative body or an institutional
ethics review committee, or both. Informed written or verbal
consent for participation in the survey was obtained from stu-
dents and their parents or guardians. We used publicly available
data fromGSHS, so no separate ethics approval was required for
this study.

The details about GSHS data have been described previously
elsewhere(27) and summarised here. GSHS is a population-based
survey for school-going adolescents conducted in many coun-
tries around the world with the support of WHO and the US
Centers for Disease Control and Prevention and in collaboration
with other international development partners. The main objec-
tive of these surveys is to help countries develop appropriate
interventions and policies for promoting adolescent health
and to facilitate cross-country comparisons for various adoles-
cents’ behaviours and protective factors.

The GSHS uses the same methodology for sampling in each
country. Participants from each country were selected using a
standardised two-stage cluster sampling process. First, schools
were selected using a probability-proportionate-to-size sam-
pling method. Second, classrooms with students of target age
group were randomly selected from these schools, and all stu-
dents in the selected classrooms were asked to participate in
the survey. The age range of participating students varied across
these countries. We, therefore, restricted our analysis to adoles-
cents aged 12–15 years because all countries had available data
for this age range.

The GSHS used a validated questionnaire that was self-
administered during one regular class period. Where necessary,
the questionnaire was translated into an appropriate language
using standard protocols and country-specific examples,
options and phrases were used to incorporate socio-cultural
adaptation(27).

Variable definitions

The definitions, questions and coding methods for the variables
used in this study are shown in Supplementary Table S1.
Following previous studies(28), investigating psychological dis-
tress, we defined ‘psychological distress’ based on five mental
health variables available in the GSHS data – anxiety, loneliness,
suicidal ideation, suicide planning and suicide attempt. The
original responses to the survey questions for these variables
were converted into dichotomous responses where 0= no
and 1= yes. Adolescents with ‘yes’ response in two or more
of these five variables were considered to have psychological
distress.

The GSHS data had information on frequency of consump-
tion of fruits, vegetables, soft drink and fast-food, andwe defined
four unhealthy dietary behaviours based these food items. For
fruits and vegetables, we defined inadequate consumption if
adolescents’ reported consumption was less than once per
day. We also defined daily soft drink consumption and weekly
fast-food consumption(9). However, there are no clear cut-offs
for defining unhealthy dietary behaviours based on frequency
of consumption of these foods. Therefore, we defined unhealthy
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dietary behaviours based on a previous global study on adoles-
cents’ dietary habits(9).

We used several covariables in our study: age, sex, hunger (as a
proxy for below average socio-economic status), having close
friends, peer support, parental support, being bullied, smoking,
physical activity and overweight. Detailed description of these var-
iables and their coding are also presented in Supplementary
Table S1.

Statistical analysis

We conducted data analysis following the instructions provided
by the US Centers for Disease Control and Prevention(27). Using
country-specific sampling weights, we computed weighted
prevalence estimates for psychological distress and unhealthy
dietary behaviours, overall and according to sex. The sampling
weights accounted for non-response and the varying probability
of selection of schools, classrooms and students in each survey.
We used the exact method to compute 95 % CI for prevalence
estimates. We then conducted random-effect meta-analysis
using the ‘metaprop’ programme in Stata 16·0 to calculate pooled
regional estimates of psychological distress and unhealthy
dietary behaviours(18). Random-effect meta-analysis was used
because of substantial heterogeneity in prevalence estimates
among countries, as indicated by I2> 95 %.

To investigate the association between psychological distress
and unhealthy dietary behaviours, we got country-specific OR
with 95 %CI by conducting separatemultivariable logistic regres-
sions for each country and then we pooled the OR by using ran-
dom-effect meta-analysis in ‘meta’ programme in Stata 16.0.
Multivariable logistic regressions were adjusted for age, sex, hun-
ger, close friends, peer support, parental support, being bullied,
smoking, physical activity and overweight. We looked at the asso-
ciations separately among boys and girls to explore whether there
were any sex-specific differences in those associations. We exam-
ined the associations of individual psychological variable with
unhealthy dietary behaviours. Furthermore, we divided the adoles-
cents into six groups (0 to 5) based on the number of psychological
distress variable present and then examined at the associations by
using those with no presence of psychological distress factor as the
reference category.

We also explored any further potential for effect modification
by various factors for the associations between psychological
distress and unhealthy dietary behaviours by comparing OR
across sub-groups of those factors and tested for heterogeneity
by likelihood ratio tests comparing models with and without
cross-product interaction term.

Participants who had valid information on the variables
denoting psychological distress were included in the analysis.
Missing or non-applicable values for covariables were treated
as a separate category. We did sensitivity analysis restricting to
participants who had valid information for all variables and
found no substantial differences (data not shown). Statistical sig-
nificance was set at a two tailed P< 0·05.

Results

We included GSHS data sets from nine South-East Asian coun-
tries, with 30 013 adolescents (56 % girls) aged 12–15 years in this

analysis. Table 1 shows the characteristics of included surveys.
The sample size ranged between 1509 from Timor-Leste and
8523 in Indonesia. The mean age of all participants across nine
countries was 13·8 (SD 1·0) years, and there was no substantial
between-country difference in adolescents’ mean age.

Figure 1 shows the correlation matrices for psychological dis-
tress and unhealthy dietary behaviours variables. We observed
weak tomoderate positive correlations for the five psychological
distress variables, suggesting that each of them represents a
slightly different aspect of psychological distress. For dietary
behaviours, we found both positive and negative correlations,
but those correlations were very weak.

Prevalence of psychological distress

Overall, 11·0% (95% CI: 8·1, 13·9) adolescents had psychological
distress, with girls reporting slightly higher than boys (11·8% v.
10·1%) (Table 2). The prevalence of psychological distress was
higher among girls than boys in all countries except Timor-Leste.
Adolescents in Indonesia reported the lowest prevalence (5·1%)
of psychological distress,while those inMaldives reported the high-
est prevalence (20·2%). When we looked at the prevalence sepa-
rately for boys and girls, Indonesia and Maldives, respectively, had
the lowest and highest sex-specific prevalence (Table 2). We also
presented the prevalence of individual items in psychological dis-
tress in Supplementary Table S2. The pooled prevalence for lone-
liness, anxiety, suicide ideation, suicide planning and suicide
attempt was 9·1%, 5·8%, 9·0%, 10·1% and 7·8%, respectively.
Compared with boys, girls were more likely to have loneliness
(9·8% v. 8·0%), anxiety (6·4% v. 4·9%), suicide ideation (9·5%
v. 8·4%), suicide planning (10·4% v. 9·7%) and suicide attempt
(7·9% v. 7·7%).

Prevalence of unhealthy dietary behaviours

The pooled prevalence of inadequate fruit intake among South-
East Asian adolescents was 41·6 % (Table 3). However, the
pooled prevalence of inadequate vegetable intake was much
lower (25·7 %) than inadequate fruit intake. Adolescents in
Maldives had the highest prevalence of both inadequate fruit
intake (59·1 %) and inadequate vegetable intake (59·8 %). The
prevalence of inadequate fruit and inadequate vegetable intake
was the lowest in Thailand (23·9 %) and Sri Lanka (10·1 %),
respectively. Nearly 40 % adolescents in these countries con-
sumed soft drink daily, with those in Thailand (56·4 %) con-
sumed the most and those in Sri Lanka consumed the least
(26·3 %). For weekly fast-food consumption, Thailand had the
highest prevalence (79·3 %) and Maldives had the lowest preva-
lence (33·7 %). Bhutan and Myanmar did not have information
on fast-food consumption, and the pooled prevalence for rest
of the countries was 57·4 %. We did not observe significant
differences between boys and girls for these unhealthy dietary
behaviours (Table 3).

Associations between psychological distress and
unhealthy dietary behaviours

Figure 2 shows the overall and country-specific associations
between psychological distress and unhealthy dietary
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behaviours. Overall, psychological distress was associated with
inadequate fruit intake (pooled OR= 1·20, 95 % CI 1·03, 1·40),
inadequate vegetable intake (pooled OR= 1·17, 95 % CI 1·05,
1·31) and daily soft drink consumption (pooled OR= 1·14,

95 % CI 1·03, 1·26); but not with weekly fast-food consump-
tion (pooled OR = 1·13, 95 % CI 0·96, 1·31). We observed
significant heterogeneity for country-specific OR for the asso-
ciations between psychological distress and unhealthy dietary

Table 1. Characteristics of included surveys

Country Survey year Sample size Boys % Girls % Mean age in years SD

Bangladesh 2014 2682 1020 38·0 1659 61·9 14·1 0·8
Bhutan 2016 3181 1325 41·7 1839 57·8 14·0 1·0
Indonesia 2015 8523 3885 45·6 4632 54·3 13·5 1·0
Maldives 2014 1590 622 39·1 952 59·9 14·3 0·7
Myanmar 2016 2185 988 45·2 1185 54·2 13·8 1·0
Nepal 2015 4404 1964 44·6 2396 54·4 13·8 1·0
Sri Lanka 2016 2165 937 43·3 1216 56·2 14·0 0·8
Thailand 2015 3774 1679 44·5 2086 55·3 13·6 1·0
Timor-Leste 2015 1509 603 40·0 854 56·6 14·0 1·0
Total 30 013 13 023 43·4 16 819 56·0 13·8 1·0

Fig. 1. Correlation matrices for psychological distress and unhealthy dietary behaviours variables. The colour gradient goes from blue to red, with smaller correlation
coefficients represented as blue and larger correlation coefficients represented as red.

Table 2. Prevalence of psychological distress among adolescents aged 12–15 years, pooled and by country*
(Prevalence and 95 % confidence intervals)

Country Boys Girls Total

Prevalence 95% CI Prevalence 95% CI Prevalence 95% CI

Bangladesh 5·6 4·3, 7·2 7·5 6·3, 8·8 6·3 5·4, 7·3
Bhutan 12·2 10·5, 14·1 15·3 13·7, 17·0 13·9 12·7, 15·2
Indonesia 4·3 3·7, 5·0 5·9 5·2, 6·6 5·1 4·6, 5·6
Maldives 16·6 13·7, 19·7 23·5 20·9, 26·4 20·2 18·2, 22·3
Myanmar 6·6 5·1, 8·3 10·6 8·9, 12·5 8·8 7·6, 10·1
Nepal 12·5 11·1, 14·1 11·8 10·5, 13·1 12·1 11·2, 13·1
Sri Lanka 7·3 5·7, 9·1 7·9 6·4, 9·6 7·6 6·5, 8·8
Thailand 13·6 12·0, 15·4 14·7 13·2, 16·3 14·2 13·1, 15·3
Timor-Leste 12·9 10·4, 15·9 9·8 7·9, 12·0 11·3 9·7, 13·0
Pooled estimate 10·1 7·2, 13·0 11·8 8·8, 14·8 11·0 8·1, 13·9

* Country-specific sampling weights were used to yield country representative estimates.Random-effect meta-analysis was used to calculate the pooled prevalence estimates.
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behaviours. When we looked at the associations separately
among boys and girls, we found that psychological distress
was significantly associated with inadequate vegetable intake
and daily soft drink consumption among boys (online
Supplementary Fig. S1), whereas psychological distress was
only associated with inadequate fruit intake among girls
(online Supplementary Fig. S2). Supplementary Figures S3–
S7 show that loneliness was associated with inadequate fruit
intake; anxiety was associated with inadequate fruit intake
and daily soft drink consumption; suicide ideation was asso-
ciated with inadequate vegetable intake; suicide planning was
associated with inadequate fruit intake, inadequate vegetable
intake and daily soft drink consumption and suicide attempt
was associated with inadequate vegetable intake, daily soft

drink consumption and weekly fast-food consumption. In
sub-group analysis, we found that the observed associations
were consistent in each level of various factors, and there
was no significant heterogeneity (Fig. 3).

To understand whether the odds of unhealthy dietary habits
increased with having increasing number of psychological
distress variables, we divided the adolescents into six groups
(0 to 5) and looked at the associations by using those with no
presence of psychological distress factor as the reference cat-
egory (Fig. 4). We found that although not all associations
reached significance level, there were increasing odds of con-
suming inadequate fruit, inadequate vegetable and daily soft
drink with presence of higher number of psychological dis-
tress factors.

Table 3. Prevalence of unhealthy dietary behaviours among adolescents aged 12–15 years, pooled and by country*
(Prevalence and 95 % confidence intervals)

Country Boys Girls Total

Prevalence 95% CI Prevalence 95% CI Prevalence 95% CI

Inadequate fruit intake
Bangladesh 48·8 45·7, 51·9 48·5 46·0, 50·9 48·7 46·8, 50·6
Bhutan 42·4 39·7, 45·1 39·2 37·0, 41·5 40·6 38·9, 42·3
Indonesia 33·9 32·4, 35·4 32·5 31·2, 33·9 33·2 32·2, 34·2
Maldives 52·9 48·9, 56·9 64·7 61·6, 67·7 59·1 56·6, 61·5
Myanmar 39·4 36·3, 42·5 37·2 34·5, 40·0 38·2 36·1, 40·3
Nepal 50·7 48·5, 52·9 48·5 46·4, 50·5 49·5 48·0, 51·0
Sri Lanka 34·0 31·0, 37·2 30·2 27·6, 32·8 32·1 30·2, 34·2
Thailand 25·9 23·8, 28·1 22·1 20·4, 24·0 23·9 22·5, 25·3
Timor-Leste 49·6 45·5, 53·7 48·7 45·3, 52·1 49·1 46·5, 51·7
Pooled estimate 41·9 35·6, 48·2 41·3 33·4, 49·1 41·6 34·6, 48·6

Inadequate vegetable intake
Bangladesh 23·5 21·0, 26·3 23·6 21·5, 25·7 23·5 21·9, 25·2
Bhutan 18·0 15·9, 20·1 19·6 17·8, 21·5 18·9 17·5, 20·3
Indonesia 18·3 17·1, 19·6 15·2 14·2, 16·3 16·7 15·9, 17·5
Maldives 56·9 52·9, 60·8 62·5 59·3, 65·6 59·8 57·4, 62·3
Myanmar 14·4 12·2, 16·7 10·6 8·9, 12·5 12·3 11·0, 13·8
Nepal 36·7 34·6, 38·9 35·6 33·7, 37·6 36·1 34·7, 37·6
Sri Lanka 13·3 11·2, 15·7 6·9 5·5, 8·5 10·1 8·9, 11·5
Thailand 16·1 14·4, 18·0 11·6 10·2, 13·0 13·7 12·6, 14·9
Timor-Leste 37·6 33·8, 41·6 42·6 39·3, 46·0 40·3 37·8, 42·9
Pooled estimate 26·0 19·1, 32·8 25·3 16·8, 33·8 25·7 18·0, 33·3

Daily soft drink consumption
Bangladesh 47·0 43·9, 50·1 46·5 44·1, 48·9 46·8 44·9, 48·7
Bhutan 43·3 40·6, 46·0 43·4 41·2, 45·7 43·4 41·7, 45·1
Indonesia 31·6 30·1, 33·0 26·1 24·8, 27·3 28·7 27·8, 29·7
Maldives 35·5 31·8, 39·4 29·3 26·4, 32·3 32·3 30·0, 34·6
Myanmar 45·0 41·9, 48·2 46·6 43·7, 49·5 45·9 43·8, 48·0
Nepal 31·3 29·2, 33·4 34·6 32·7, 36·5 33·0 31·6, 34·4
Sri Lanka 28·0 25·1, 31·0 24·8 22·3, 27·3 26·3 24·5, 28·3
Thailand 57·2 54·8, 59·6 55·6 53·4, 57·8 56·4 54·8, 58·0
Timor-Leste 43·1 39·1, 47·2 43·7 40·3, 47·1 43·4 40·9, 46·0
Pooled estimate 40·2 33·5, 46·9 38·9 31·4, 46·5 39·6 32·6, 46·6

Weekly fast-food consumption
Bangladesh 55·6 52·5, 58·7 47·1 44·7, 49·6 52·5 50·6, 54·4
Bhutan
Indonesia 52·4 50·8, 54·0 55·8 54·3, 57·2 54·2 53·1, 55·2
Maldives 33·9 30·2, 37·8 33·4 30·4, 36·5 33·7 31·3, 36·1
Myanmar
Nepal 72·3 70·2, 74·2 76·3 74·5, 77·9 74·4 73·0, 75·6
Sri Lanka 38·6 35·5, 41·8 45·6 42·7, 48·4 42·2 40·1, 44·3
Thailand 76·7 74·6, 78·7 81·6 79·9, 83·3 79·3 78·0, 80·6
Timor-Leste 61·4 57·3, 65·3 68·5 65·3, 71·6 65·3 62·8, 67·7
Pooled estimate 55·9 44·7, 67·1 58·3 45·8, 70·9 57·4 45·7, 69·1

* Country-specific sampling weights were used to yield country representative estimates.Random-effect meta-analysis was used to calculate the pooled prevalence estimates.
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Fig. 2. Associations between psychological distress and various unhealthy dietary behaviours among adolescents. We used multivariable logistic
regression models to estimate country-specific OR and then conducted a random-effect meta-analysis to pool the OR. Regression models were adjusted for
age, sex, proxy for low socio-economic status, peer support, parental support, bullying, having close friends, smoking, physical activity and overweight.

Fig. 3. Associations of psychological distress with unhealthy dietary behaviours among South-East Asian adolescents, in various subgroups. Models were adjusted for
age, sex, low socio-economic status, survey year, region, bullying, close friend, parental support, peer support, smoking, physical activity and overweight, as appropriate.
Heterogeneity between groups was tested by likelihood ratio tests comparing models with and without cross-product interaction term.
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Discussion

To the best of our knowledge, this is one of the first studies exam-
ining the association between psychological distress and unheal-
thy dietary behaviours among adolescents in the South-East
Asian region. Our study revealed that (i) nearly one in ten ado-
lescents had psychological distress, and the prevalence of inad-
equate fruit intake, inadequate vegetable intake, daily
consumption of soft drink, and weekly consumption of fast-food
was 42 %, 26 %, 40 %, and 57 %, respectively; (ii) although girls
had slightly higher prevalence of psychological distress than
boys, no substantial sex differences were observed for various
dietary behaviours and (iii) psychological distress was signifi-
cantly associated with inadequate fruit intake, inadequate veg-
etable intake and daily soft drink consumption, and the
associations were consistent across various socio-demographic,
psychosocial and lifestyle factors.

We provided a comprehensive assessment of adolescents’
psychological distress by looking at different aspects, such as lone-
liness, anxiety, suicide ideation, suicide planning and suicide
attempt. Our study confirms that there is a substantial burden of
psychological distress among adolescents living in South-East
Asia, and the burden varies widely across countries. Previous

studies also reported high burden of common mental problems
among children and adolescents in South-East Asia(19–21).
However, results from those studies are not directly comparable
to our findings, particularly because they used different definitions
for such measures. The variations in the prevalence of psychologi-
cal distress across countriesmay be due to varying levels of psycho-
logical, cultural, economic, religious and political stressors(20). We
found that girlsweremore likely to have psychological distress than
boys, and this is in line with previous research exploring sex
differences for mental health problems among adolescents(18).
Previously, we showed that the prevalence of any suicidal behav-
iour among adolescent boys and girls in this region was 16·1% and
16·9%, respectively(18). A study basedon adolescents from seventy-
three OECD countries showed that adolescent girls had worse
psychological distress than boys(29). The observed gender differ-
ence in psychological distressmight be due to higher levels of inter-
nalising problems, domestic and sexual abuse(29,30). Furthermore,
balancing between multiple gender norms (participation in aca-
demic and economic activities v. maintaining female identity and
appearances) can induce more anxiety among girls than boys(31).

We looked at different aspects of unhealthy dietary behav-
iours among adolescents. Our results showed that adolescents

Fig. 4. OR for various unhealthy dietary behaviours according to number of psychological distress variable present in adolescents.We usedmultivariable logistic regres-
sion models with adjustment for age, sex, proxy for low socio-economic status, peer support, parental support, bullying, having close friends, smoking, physical activity
and overweight. Those with no psychological distress variable were considered the reference group.
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in South-East Asia regionwere less likely to eat inadequate quan-
tity of fruits and vegetables, with no substantial sex differences.
Although we could not measure the actual quantity of fruits and
vegetable consumption, we looked at the frequency of con-
sumption and used cut-offs from a previous global study on
dietary behaviours(9). However, since the overall frequencies
of fruit and vegetable consumption were low, consumption in
all countries was likely below the minimum recommended
amount (at least 400 g) by the WHO. Previous studies from this
region have reported that a significant proportion of adolescents
do not consume adequate quantities of fruits and vegetable, but
the results are not directly comparable because of different def-
initions and measures(22–25). A previous global study reported
that compared with other WHO regions, the mean daily con-
sumption of fruit among adolescents from South and East Asia
was higher, whereas the mean daily consumption of fruits was
lower(9). Our findings also highlighted that the percentages of
adolescents consuming inadequate fruits was much higher than
the percentages of adolescents consuming inadequate vegeta-
bles in all countries. The reasons for inadequate fruits and veg-
etable consumption include but not limited to – supply issues,
financial concerns, urbanisation-induced price inflation and
changes in food shopping patterns(32). Many previous studies
examining adolescents’ dietary behaviours did not include esti-
mates for carbonated soft drinks and fast-food consumption. It
was evident from our results that a large portion of adolescents
in this region were consuming soft drinks and fast-food. We
found that adolescents residing in Thailand and Nepal had par-
ticularly high prevalence of consuming fast-food at least once
weekly. This might be due to wide availability of street foods
and fast-food restaurants in those countries. Due to the impacts
of globalisation and McDonaldization (i.e. adopting the cultures
of fast-food restaurant) in the digital age, food environments in
South-East Asian countries are shifting rapidly(33).

Our study shows that adolescents suffering from psycho-
logical distress are more likely to have unhealthy dietary
behaviours – low consumption of fruits and vegetables and
high consumption of carbonated soft drinks. Some previous
studies examined the associations between mental health
problems and diet among children and adolescents(34–36). A
study conducted among Chinese adolescents found a positive
association between consumption of soft drinks and sweet
food and risks of suicidal behaviours(37). It has also been
found that ‘Westernised’ eating patterns can be linked to an
increased risk of developing psychological distress(34–36).
We found substantial heterogeneity across countries for the
observed associations, which highlights the importance of
avoiding ‘one size fits all’ approach while designing public
health and clinical interventions to tackle these problems.
More research is needed to explore the potential roles of
socio-cultural, political, religious and economic factors on
these associations. Also, further research should assess the
impacts of integrated school and family intervention pro-
grammes to inform policy and related public health actions.

Elucidating the relationships between mental health prob-
lems and diet among is complex(15). Previous studies have
suggested that the relationship is potentially bidirectional
and can be confounded by a wide range of factors, including

age, sex, socio-economic status and other social and cultural
practices(15,16). While it can be hypothesised that psychologi-
cal distress can lead to poorer dietary habits, others can argue
that poorer diet possibly can cause psychological distress.
Recent systematic reviews found that there is an association
between unhealthy dietary pattern and worsening of mental
health in children and adolescents(15,16). Although causality
for such association cannot be ascertained, lowmood can lead
to increased consumption of unhealthy foods like fast food,
chocolates and decreased consumption of healthy foods.
Future research should deal with methodological issues to
delineate the cause from effect.

Our study has several strengths. First, our study is the first
study to include a large number of adolescents from nationally
representative samples from nine South-East Asian countries.
We also presented country-specific prevalence estimates
weighted for probability of selection and age–sex distributions
in each country. These steps will facilitate generalisation of
our prevalence estimates to each country’s population. By
restricting our analysis to surveys conducted between 2014
and 2016, we are confident that our cross-country comparisons
are less likely to be driven by period effect. Second, the GSHS
followed the same standardised methods in each participating
country, while we used the same definitions for exposure and
outcome variables. Therefore, the cross-country comparisons
in our study are more likely to be valid. Third, we used ran-
dom-effects meta-analysis to pool the country-specific preva-
lence estimates and OR to allow for differences in those
estimates from country to country. Fourth, we investigated the
associations between psychological distress and unhealthy
dietary behaviours with adjustment for a wide range of con-
founders as well as explored any further potential for effect
modification by sex.

While these are clear strengths of our study, there are also
several limitations. We defined psychological distress among
adolescents based on self-reported data on five mental health
variables, according to a previously published study(28). We
acknowledge that the conceptualisation of a complex phenome-
non like psychological distress can still be incomplete. We
defined unhealthy dietary behaviours based on the self-reported
frequency of food in the previous 30 d instead of quantities (i.e.
servings) consumed. Previous studies showed that recall of food
frequency was less valid than 24-h recall(9). Additionally, data on
fast food consumption were not available for Bhutan and
Myanmar. However, by looking at the other three dietary behav-
iours, we can assume that fast food consumption in these two
countries should not be widely different. Self-reported measures
can also introduce reporting bias, for example reporting about
mental health problems is considered as taboo in some countries
and cultures(38). These issues might warrant careful comparison
of our findings to other studies’ findings. The GSHS data are
based on responses from school-going adolescents who might
have different attributes than those who do not attend school.
However, majority of the included countries generally have very
high enrolment rate for secondary school. Due to the cross-sec-
tional nature of our data, we could not establish the temporality
of the observed associations between psychological distress and
unhealthy dietary behaviours. Although we adjusted for several
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factors in our analyses, there might be residual confounding in the
observed associations, particularly for socio-economic status. We
used hunger as proxy for low socio-economic status because sev-
eral previous studies based on GSHS used such measure(18,39).
Therefore, our results should be interpreted with cautions.

In conclusion, our study highlights significant high burdens of
psychological distress and unhealthy dietary behaviours (e.g.
low consumption of fruits and vegetables intake and high con-
sumption of carbonated soft drinks and fast foods) among ado-
lescents in South-East Asian region, with wide variability across
countries. While adolescent girls were more likely to suffer from
psychological distress, there was no significant sex difference for
unhealthy dietary behaviours. Adolescents with psychological
distress have increased likelihood of following unhealthy dietary
behaviours, which was consistent across various factors. Our
findings will help to shape public health interventions reducing
the burdens of mental health and unhealthy diet among adoles-
cents in South-East Asian region. Estimates for individual country
will promote country-specific resource allocation and support
relevant policies. Future research should examine the direction-
ality of this association and any specific dietary deficits among
adolescents suffering from psychological distress to guide pre-
ventative interventions and inform relevant policies.
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