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Abstract

Background

Common psychosocial health problems (PHPs) have become more prevalent among ado-

lescents globally during the COVID-19 pandemic. However, the psychosocial health of

school-going adolescents has remained unexplored in Bangladesh due to limited research

during the pandemic. The present study aimed to estimate the prevalence of PHPs (i.e.,

depression and anxiety) and assess associated lifestyle and behavioral factors among

school-going adolescents in Bangladesh during the COVID-19 pandemic.

Methods

A nationwide cross-sectional survey was conducted among 3,571 school-going adolescents

(male: 57.4%, mean age: 14.9±1.8 years; age range: 10–19 years) covering all divisions,

including 63 districts in Bangladesh. A semi-structured e-questionnaire, including informed

consent and questions related to socio-demographics, lifestyle, academics, pandemic and

PHPs, was used to collect data between May and July 2021.

Results

The prevalence of moderate to severe depression and anxiety were 37.3% and 21.7%,

respectively, ranging from 24.7% in the Sylhet Division to 47.5% in the Rajshahi Division for

depression, and from 13.4% in the Sylhet Division to 30.3% in the Rajshahi Division for
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anxiety. Depression and anxiety were associated with older age, reports of poor teacher

cooperation in online classes, worries due to academic delays, parental comparison of aca-

demic performance with other classmates, difficulties coping with quarantine situations,

changes in eating habits, weight gain, physical inactivity and having experienced cyberbully-

ing. Moreover, being female was associated with higher odds of depression.

Conclusions

Adolescent psychosocial problems represent a public health problem. The findings suggest

a need for generating improved empirically supported school-based psychosocial support

programs involving parents and teachers to ensure the well-being of adolescents in Bangla-

desh. School-based prevention of psychosocial problems that promote environmental and

policy changes related to lifestyle practices and active living should be developed, tested,

and implemented.

Background

Adolescence is an important developmental transition period between childhood and adult-

hood that includes multiple physical, cognitive and psychosocial changes [1]. In some cases,

these changes have lasting direct and indirect negative effects on mental and physical health,

academic performance, and subsequent life opportunities [2–4]. Depression and anxiety are

the two most common mental health problems during childhood and adolescence [5, 6]. Mor-

ever, the COVID-19 pandemic, and the disease control measures that were implemented cre-

ated additional, unforeseen stressors for adolescents. Stressors included academic delays, the

uncertainty of the future, financial concerns, and worry about becoming infected. These were

all reported as additional contributors to mental health issues in adolescents.

Based on pre-COVID data, the World Health Organization (WHO) estimated that mental

health problems accounted for 16% of the global burden of disease and injury among people

aged 10–19 years [1]. A systematic review and meta-analysis reported that the global pooled

prevalence of mental health problems was 13.4% among children and adolescents [7]. While

mental health problems in adolescence frequently resolve [8, 9], they can lead to complex and

severe mental illness in later life if unsolved [10]. In the transitional period of adolescence,

commonly reported mental health problems include depression, anxiety, and attention deficit

hyperactivity disorder (ADHD), as well as conduct, eating, psychotic, and substance use disor-

ders [1]. The National Mental Health Survey of Bangladesh 2019 reported a 13.6% overall pre-

valence of any mental health disorders in individuals aged 7–17 years and a 16.8% prevalence

in those aged 18 years or older [11]. Moreover, several other pre-COVID (Coronavirus disease

2019) surveys conducted among school-going adolescents in Bangladesh reported frequent

anxiety (18.1%), depression (25%-49%), and conduct disorders (8.9%), as well as suicidal beha-

vior (11.7%) [4, 12–16].

COVID-19 was recognized as a global pandemic on March 11, 2020 [17]. To reduce the

transmission of the virus, countries around the world implemented various public health mea-

sures. In Bangladesh, the measures included social distancing, physical lockdown of areas, and

the closure of all educational institutions from March 2020 to September 2021 [18–20]. As a

result of the measures, about 38 million students and one million teachers from primary, sec-

ondary, and tertiary education institutes were in lockdown [21]. The lockdown period resulted
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in decreased physical activity, more screen time, irregular sleep patterns, increased loneliness

and poorer dietary habits [22, 23].

Globally, during the pandemic period, increases were reported in multiple mental health

conditions among adolescents, including anxiety, depression, trauma, grief, suicidal behaviors,

and substance [24, 25]. In Bangladesh, several studies investigating COVID-19 impacts on

mental health were conducted [26–37]. However, very few studies looked at mental health in

adolescents and instead focused on specific groups (university students, healthcare workers)

or populations (slum dwellers, general population). The lack of information about pandemic

related mental health problems in adolescents is a critical gap. Understanding the gap can

inform the development of interventions aimed at promoting wellbeing during and beyond

pandemics. This was, in fact, the motivation for the current study, which was to be used to

inform a teacher led intervention supporting adolescent mental health [38, 39].

Given the paucity of data on adolescent mental health in Bangladesh during the pandemic,

we sought to estimate the prevalence of the two most common issues (depression and anxiety)

as well as their sociodemographic and behavioral correlates. We hypothesized that the preva-

lence estimates of depression and anxiety would be elevated among school-going adolescents

during the COVID-19 pandemic in Bangladesh. We also hypothesized that depression and

anxiety would be associated with select socio-demographic, educational, and pandemic related

factors.

Methods

Study design

A cross-sectional survey was conducted by “Aspire to Innovate” (a2i; https://a2i.gov.bd/), an

initiative of the Bangladeshi government. The survey investigated the psychosocial health of

the Bangladeshi school-going adolescents during the COVID pandemic [40]. The survey was

conducted using a2i’s online “edutainment” platform designed to nurture the educational, psy-

chosocial and life skills of school-going adolescents in Bangladesh [41].

Study setting and participants

a2i is a governmental program in the Information and Communication Technology (ICT)

Division of Bangladesh that is supported by the Cabinet Division and United Nations Devel-

opment Programme (UNDP)[41]. a2i is a program of the government’s Digital Bangladesh

agenda which has an edutainment online platform named "Kishore Batayan–Konnect" that

has been developed for school-going adolescents [41]. a2i aims to nurture the educational, psy-

chosocial, and life skills of school-going adolescents in Bangladesh[42]. Adolescents can share

and learn essential life lessons from different creative multimedia content that can help

advance their social and personal skills.

Working with researchers from icddr,b (International Centre for Diarrhoeal Disease

Research, Bangladesh), a2i developed a survey to identify common psychosocial problems

among students and their correlates. The data were used to inform the psychosocial skills

training for teachers supporting adolescent mental health.

The inclusion criteria for gparticipants included being: (ⅰ) adolescents enrolled in secondary

or higher secondary school and enrolled in Konnect, (ⅱ) students of the selected teachers

involved in the a2i needs assessment, (iii) willing to participate in the survey with parental con-

sent. The cross-sectional survey was conducted between January and August of 2021. Initially,

3,729 surveys were submitted using the Google Forms. After removing incomplete and miss-

ing data, overall 3,571 school-going adolescents from the 63 districts (out of 64, one district
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did not have internet connection) of all eight divisions of Bangladesh were included in the

final analysis.

Study variables

A semi-structured questionnaire was developed that included informed consent as well as

questions related to socio-demographics, lifestyle, and academic and other factors. Two scales

were included to assess depression and anxiety—the Patient Health Questionnaire (PHQ-9)

and Generalized Anxiety Disorder (GAD-7). A shareable link using Google Forms was gener-

ated for the online survey. The survey was made available to the selected teachers to obtain the

data from the selected students who had parents’ consent. The survey took approximately 15–

20 minutes for each participant.

Outcome variables. The two outcome variables were depression measured using the

PHQ-9 and anxiety measured using the GAD-7. Both of these scales had been used in previous

studies in Bangladesh, including school-going adolescents, and had validated and translated

Bangla versions [4, 12, 42, 43].

Patient Health Questionnaire (PHQ-9). Participants’ levels of depression were assessed

using the validated Bangla version of the PHQ-9 scale [44, 45]. The PHQ-9 consists of nine

questions assessed using a four-point Likert-type scale (from "0 = not at all" to "3 = almost

every day") based on self-reported experiences during the prior two weeks. Total scores are

obtained by summing the raw scores of the nine questions, generating a range from 0 to 27

[46]. Higher scores reflect more severe depression. Five predefined cutoff points were used to

determine severity levels of depression: i) minimal: 0–4; ii) mild: 5–9; iii) moderate: 10–14; iv)

severe: 15–19; and, v) extremely severe: 20 or higher [4, 12, 42, 43, 46]. In analyses, a score of

10 or higher was treated as a positive indicator of moderate to severe depression [4, 12, 42, 43].

The Cronbach alpha of the PHQ-9 was 0.89 in the present study.

Generalized Anxiety Disorder (GAD-7). Participants’ anxiety levels were assessed using

the Bangla version of the GAD-7 scale [47]. The GAD-7 consists of seven questions concerning

problems related to symptoms of anxiety over the last two weeks. Responses were recorded on

a four-point Likert-type scale (from "0 = not at all" to "3 = almost every day"). Total scores

were obtained by summing the raw scores of the seven questions giving an individual score

ranging from 0 to 21 [48]. Higher scores reflect more severe anxiety. Four predefined cut-off

points were used to determine severity levels of anxiety: i) minimal: 0–4; ii) mild: 5–9; and iii)

moderate: 10–14; and iv) severe: 15–21 [12, 42, 43, 47]. During analyses, a score of 10 or higher

was treated as a positive indicator of moderate to severe anxiety [12, 42, 43, 47]. The Cronbach

alpha of the GAD-7 was 0.84 in the present study.

Explanatory variables

Socio-demographic and academic information. Socio-demographics including age, sex

(male/ female), and geographic division (Dhaka/ Barisal/ Chittagong/ Khulna/ Mymensingh/

Rajshahi/ Rangpur/ Sylhet) were obtained from participants. In addition, academic informa-

tion including school type (secondary school/ higher secondary school) and attending online

class (yes/ no) were also recorded. The students were also asked about the cooperation by the

teachers in online classes (i.e., never/ sometimes/ always) and also if their parents compare

them with their classmates (i.e., none/ some/ much).

Lifestyle measures. Participants were asked about their eating behaviors (“Have your eat-
ing behaviors changed during the lockdown period?”), body weight changes (“Was there any
change in your weight during the lockdown period?”), and physical exercise (“Did you engage in
any light physical activity during the lockdown period?”) during the COVID-19-related
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lockdown period. This section also included questions about the availability of internet con-

nection at home, ways of communicating with peers during the lockdown, and possible pro-

blems during the pandemic (loneliness/ missing friends/ disruption of studies/ poor academic

performance).

Cyberbullying. To assess cyberbullying, the participants were asked a single-item ques-

tion (i.e., Do your classmates bully you online?) with three possible responses (i.e., yes/ some-

times/ no).

Statistical analysis

The dataset was cleaned, coded, and sorted using the Microsoft Excel (version 2019) before

being imported into the Statistical Package for the Social Sciences (SPSS, version 25.0).

Descriptive statistics, including frequencies and percentages, were computed for categorical

variables; means and standard deviations were used for continuous variables. Bivariate ana-

lyses (i.e., Chi-square tests or t-tests where appropriate) were performed to explore associa-

tions between explanatory and outcome variables. The potential multi-collinearity was

checked by using tolerance (> 0.1) and variance inflation factor (VIF < 10) before performing

regression analysis. Variables were significant at p< 0.05 in the binary logistic regression ana-

lyses were subsequently included in multivariable logistic regression models to determine the

factors associated with the outcome variables (depression and anxiety). Crude and adjusted

odds ratios (CORs and AORs) were reported from regression models with 95% confidence

intervals. A p-value less than 0.05 was considered statistically significant in this exploratory

study.

Ethics

This survey was conducted by a2i following the study protocol having been reviewed and

approved by the Intuitional Review Board (IRB) of icddr,b. The survey was conducted in

accordance with guidelines outlined in the Helsinki declaration. Respondents participated in

the survey willingly in an informed fashion without compensation. Students’ parents were

informed about the survey. The study’s objectives, risks and benefits of participation, and

options to not participate in the survey were presented in the informed consent section. E-

written consent were obtained from participants and their parents.

Results

General characteristics of the sample

A total of 3,571 school-going adolescents were included in the final analysis. Students from the

6th through 12th grades and aged 10–19 years (mean age = 14.90 [SD = 1.80]) participated.

Respondents were from 63 of the 64 districts that comprised the eight divisions of Bangladesh.

Most respondents were male (57.52%), many came from the Sylhet division (24.67%), and

most were from secondary schools (grades 6–10; 85.33%) (Table 1).

Academic factors during the pandemic

More than a quarter of participants reported poor internet connectivity at their homes (26.1%)

(Table 1). About 77.3% of adolescents attended online classes. Most participants reported that

their teachers were cooperative when they asked questions in online classes (71.7%). Most

reported worries due to academic delays (60.2%), and many reported that their parents com-

pared their academic performances with those of other classmates (44.2%).
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Table 1. Characteristics of participants and distribution of mental health conditions with respect to dependent variables.

Variables Number of participants n (%) Percentages with depression

(n = 1332; 37.30%)

Percentages with anxiety

(n = 774; 21.67%)

Percentages with depression

and anxiety (n = 696; 19.49%)

% (95% CI) p-value % (95% CI) p-value % (95% CI) p-value

Socio-demographic information
Age (mean ± SD) 14.90±1.80 15.44±1.77 <0.001‡ 15.56±1.75 <0.001‡ 15.60±1.72 <0.001‡

Sex

Male 2054 (57.52) 35.74 (33.68–37.83) 0.024† 20.59 (18.89–22.38) 0.068† 18.26 (16.63–19.97) 0.030†

Female 1517 (42.48) 39.42 (36.98–41.90) 23.14 (21.07–25.31) 21.16 (19.16–23.27)

Division

Dhaka 865 (24.22) 41.73 (38.48–45.04) <0.001† 23.24 (20.51–26.14) <0.001† 21.39 (18.75–24.21) <0.001†

Barisal 472 (13.22) 36.44 (32.19–40.85) 20.76 (17.29–24.59) 18.01 (14.74–21.66)

Chittagong 441 (12.35) 38.32 (33.87–42.92) 24.26 (20.44–28.42) 21.32 (17.69–25.32)

Khulna 258 (7.22) 46.12 (40.11–52.22) 28.29 (23.06–34.01) 26.74 (21.62–32.38)

Mymensingh 50 (1.40) 34.00 (22.06–47.74) 18.00 (9.30–30.28) 18.00 (9.30–30.28)

Rajshahi 333 (9.33) 47.45 (42.13–52.81) 30.33 (25.58–35.42) 26.43 (21.91–31.35)

Rangpur 271 (7.59) 43.54 (37.73–49.49) 24.72 (19.87–30.11) 23.99 (19.2–29.33)

Sylhet 881 (24.67) 24.74 (21.98–27.67) 13.39 (11.27–15.76) 11.46 (9.49–13.69)

Academic information
Academic class

Secondary school 3047 (85.33) 33.51 (31.85–35.20) <0.001† 18.84 (17.48–20.26) <0.001† 16.77 (15.48–18.13) <0.001†

Higher secondary school 524 (14.67) 59.35 (55.10–63.50) 38.17 (34.08–42.38) 35.31 (31.3–39.47)

Internet connection at home

Bad 933 (26.13) 50.16 (46.96–53.36) <0.001† 32.37 (29.42–35.42) <0.001† 29.15 (26.31–32.13) <0.001†

Moderate 1585 (44.39) 36.28 (33.94–38.67) 20.88 (18.94–22.94) 18.93 (17.06–20.91)

Good 1053 (29.49) 27.45 (24.81–30.2) 13.39 (11.43–15.55) 11.78 (9.93–13.83)

Attending classes online

Yes 2761 (77.32) 33.14 (31.40–34.91) <0.001† 18.18 (16.78–19.65) <0.001† 16.04 (14.71–17.45) <0.001†

No 810 (22.68) 51.48 (48.04–54.91) 33.58 (30.39–36.89) 31.23 (28.11–34.49)

Teachers’ cooperation while asking questions in class

Never 356 (9.97) 60.39 (55.25–65.37) <0.001† 42.70 (37.63–47.88) <0.001† 40.17 (35.17–45.32) <0.001†

Sometimes 654 (18.31) 46.64 (42.83–50.47) 29.05 (25.67–32.62) 26.61 (23.33–30.09)

Always 2561 (71.72) 31.71 (29.93–33.53) 16.87 (15.46–18.36) 14.80 (13.46–16.21)

Parental comparison of academic performance with other classmates

None 1192 (33.38) 23.66 (21.31–26.13) <0.001† 13.26 (11.42–15.27) <0.001† 10.99 (9.31–12.86) <0.001†

Some 800 (22.40) 34 (30.78–37.34) 19.25 (16.63–22.09) 17.00 (14.52–19.72)

Much 1579 (44.22) 49.27 (46.81–51.74) 29.26 (27.05–31.54) 27.17 (25.02–29.4)

Worries due to academic delay

None 448 (12.55) 16.74 (13.5–20.41) <0.001† 10.49 (7.91–13.58) <0.001† 7.14 (5.03–9.81) <0.001†

Some 975 (27.30) 18.97 (16.61–21.53) 9.44 (7.72–11.39) 7.59 (6.05–9.38)

Much 2148 (60.15) 49.91 (47.79–52.02) 29.56 (27.66–31.52) 27.47 (25.61–29.38)

Lifestyle during the pandemic
Coping with the quarantine situation

Poorly 1225 (34.30) 54.86 (52.06–57.63) <0.001† 36.00 (33.35–38.72) <0.001† 33.55 (30.95–36.23) <0.001†

Moderately 1859 (52.06) 30.23 (28.18–32.35) 14.63 (13.08–16.29) 12.69 (11.24–14.27)

Well 487 (13.64) 20.12 (16.75–23.85) 12.53 (9.81–15.69) 10.06 (7.63–12.97)

Feeling loneliness

No 2002 (56.06) 37.76 (35.66–39.9) 0.519† 22.38 (20.59–24.24) 0.249† 20.13 (18.42–21.93) 0.276†

Yes 1569 (43.94) 36.71 (34.35–39.12) 20.78 (18.83–22.84) 18.67 (16.8–20.66)

(Continued)
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Lifestyle during the pandemic

Many adolescents (34.3%) reported not coping well with lockdown during the pandemic

(Table 1). Many reported feeling lonely (43.9%), not participating in physical exercise (41.2%),

and changing their eating behaviors (38.6%) during the lockdown period. Many participants

reported weight loss (25.1%) or weight gain (17.5%), and others reported no change (18.3%)

or being unaware of changes in body weight (39.1%). A number of participants experienced

cyberbullying from their classmates (15.8%).

Prevalence of depression and anxiety

Of the participants, 37.3% reported moderate to extremely severe symptoms of depression;

62.7% reported estimates of no or mild symptoms of depression (Fig 1). Of the participants,

21.7% reported moderate to severe symptoms of anxiety; 78.3% reported estimates of no or

mild symptoms of anxiety (Fig 1).

Nearly one-fifth (19.5%) of participants experienced both depression and anxiety, whereas

17.8% had only depression and 2.2% had only anxiety (Fig 2).

The conditional distribution of symptoms of depression and anxiety by age is shown in Fig 3.

Factors associated with depression and anxiety

In bivariate analyses, depression and anxiety were each associated at p< 0.05 with most variables

(Table 1). Multivariate logistic regression analyses were performed including all significant vari-

ables (p< 0.05) from binary logistic regression analyses (Table 2). The values of Cox & Snell R

Square, and Nagelkerke R Square for multivariable logistic regression of depression were 0.27,

and 0.36, respectively. Depression was associated with age (AOR: 1.12; 95% CI: 1.05–1.19,

Table 1. (Continued)

Variables Number of participants n (%) Percentages with depression

(n = 1332; 37.30%)

Percentages with anxiety

(n = 774; 21.67%)

Percentages with depression

and anxiety (n = 696; 19.49%)

% (95% CI) p-value % (95% CI) p-value % (95% CI) p-value

Eating habits changed during the locked down period

Yes 1378 (38.59) 46.81 (44.18–49.45) <0.001† 30.70 (28.3–33.17) <0.001† 27.72 (25.41–30.13) <0.001†

Somewhat 1134 (31.76) 36.60 (33.83–39.43) 19.40 (17.18–21.78) 17.81 (15.67–20.12)

No 1059 (29.66) 25.68 (23.12–28.38) 12.37 (10.49–14.46) 10.58 (8.83–12.54)

Weight changes during pandemic (self-reported)

Loss 896 (25.09) 42.41 (39.2–45.67) <0.001† 23.33 (20.65–26.18) <0.001† 20.76 (18.2–23.51) <0.001†

Gain 623 (17.45) 55.86 (51.94–59.72) 37.88 (34.14–41.74) 34.83 (31.17–38.64)

Unaware 1397 (39.12) 31.07 (28.68–33.53) 17.75 (15.82–19.82) 16.11 (14.25–18.1)

No change 655 (18.34) 25.95 (22.71–29.41) 12.37 (10.01–15.05) 10.38 (8.22–12.89)

Physical activity

Yes 2100 (58.81) 30.57 (28.63–32.57) <0.001† 16.24 (14.71–17.86) <0.001† 14.52 (13.07–16.08) <0.001†

No 1471 (41.19) 46.91 (44.36–49.46) 29.44 (27.15–31.80) 26.58 (24.37–28.88)

Victimization
Cyberbullying

Yes 567 (15.88) 63.32 (59.29–67.21) <0.001† 41.98 (37.96–46.07) <0.001† 39.86 (35.89–43.93) <0.001†

No 3004 (84.12) 32.39 (30.73–34.08) 17.84 (16.51–19.24) 15.65 (14.38–16.98)

Note:
†Chi-square test
‡t-test.

https://doi.org/10.1371/journal.pone.0283374.t001
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p< 0.001), female gender (AOR: 1.26, 95% CI: 1.05–1.50, p = 0.011), higher secondary school

status (AOR: 1.50; 95% CI: 1.14–1.98, p = 0.004), and reports of teachers not being cooperative

when students asked questions in online classes (AOR: 1.74; 95% CI: 1.32–2.29, p< 0.001), poor

internet connection at home (AOR = 1.46; 95% CI: 1.12–1.89, p = 0.005), worries about academic

delay (AOR: 3.55; 95% CI: 2.62–4.82, p< 0.001), parental comparisons of their academic perfor-

mances with those of other classmates (AOR: 2.15; 95% CI: 1.77–2.61, p< 0.001), difficulties

coping with the quarantine situation (AOR: 2.96; 95% CI: 2.21–3.95, p< 0.001), changes in eat-

ing behaviors during the pandemic (AOR: 1.55; 95% CI: 1.26–1.91, p< 0.001), weight gain

(AOR: 2.09; 95% CI: 1.59–2.75, p< 0.001), physical inactivity (AOR: 1.51; 95% CI: 1.28–1.78,

p< 0.001) and experiencing cyberbullying (AOR: 2.67; 95% CI: 2.16–3.35, p< 0.001).

The values of Cox & Snell R Square, and Nagelkerke R Square for multivariable logistic

regression of anxiety were 0.20, and 0.31, respectively. Anxiety was associated with age (AOR:

Fig 2. Presence of psychosocial health problems.

https://doi.org/10.1371/journal.pone.0283374.g002

Fig 1. Participants’ anxiety and depression levels.

https://doi.org/10.1371/journal.pone.0283374.g001
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1.10; 95% CI: 1.03–1.18, p = 0.007) and inversely linked to living in the Sylhet division as com-

pared to the Dhaka division (AOR: 0.66; 95% CI: 0.51–0.84, p = 0.001). Anxiety was associated

with higher secondary school status (AOR: 1.39; 95% CI: 1.03–1.86, p = 0.029) and reports of

teachers not being cooperative when students asked questions in online classes (AOR: 1.91;

95% CI: 1.45–2.52, p< 0.001), worries about academic delays (AOR: 2.50; 95% CI: 1.75–3.58,

p< 0.001), parental comparisons of their academic performances with those of other class-

mates (AOR: 1.69; 95% CI: 1.34–2.12, p< 0.001), difficulties coping with the quarantine situa-

tion (AOR: 2.16; 95% CI: 1.55–3.01, p< 0.001), changes in eating behaviors during the

pandemic (AOR: 2.01; 95% CI: 1.57–2.56, p< 0.001), weight gain (AOR: 2.32; 95% CI: 1.68–

3.19, p< 0.001), physical inactivity (AOR: 1.60; 95% CI: 1.33–1.92, p< 0.001), and experien-

cing cyberbullying (AOR: 2.24; 95% CI: 1.80–2.80, p< 0.001).

The values of Cox & Snell R Square, and Nagelkerke R Square for multivariable logistic

regression models of depression and anxiety were 0.21, and 0.33, respectively. Adolescents

with both depression and anxiety were more likely to be older, female, and living in the Dhaka

division. They were also more likely to report having a poor internet connection at home, lack

of teacher cooperation when asking questions in online classes, worries about academic delays,

difficulties coping with the quarantine situation, parental comparisons of their academic per-

formances with those of other classmates, changes in eating behaviors, physical inactivity, and

cyberbullying.

Discussion

Depression and anxiety are often experienced by adolescents and may compromise their over-

all wellbeing and academic functioning [49, 50]. Moreover, the COVID-19 pandemic has

further increased the mental health concerns. The present study represents the largest nation-

wide survey by the Bangladesh government examining psychosocial health correlates of

school-going adolescents during the pandemic. Many adolescents experienced moderate to

severe depression (37.3%) and anxiety (21.7%). Participants who reported being older, being

from higher secondary classes, residing in the Dhaka division or area, perceiving a lack of tea-

cher cooperation in class, having worries about academic delay, having perceived parental

Fig 3. Distribution of depression and anxiety with participants’ age (from 10 to 15 years).

https://doi.org/10.1371/journal.pone.0283374.g003
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Table 2. Regression analysis by mental health conditions.

Variables Depression Anxiety Depression and anxiety

Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Socio-demographic information
Age 1.32

(1.27–1.37)

<0.001 1.12

(1.06–1.19)

<0.001 1.30

(1.25–1.37)

<0.001 1.10

(1.03–1.18)

0.007 1.32

(1.25–1.38)

<0.001 1.10

(1.02–1.18)

0.011

Sex

Male Ref. Ref. Ref. — — Ref. Ref.

Female 1.17

(1.02–1.34)

0.024 1.26

(1.05–1.50)

0.011 1.16

(0.99–1.36)

0.068 — — 1.20

(1.02–1.42)

0.031 1.26

(1.02–1.55)

0.029

Division

Dhaka Ref. Ref. Ref. Ref. Ref. Ref.

Barisal 0.80

(0.64–1.01)

0.059 1.02

(0.77–1.34)

0.918 0.87

(0.66–1.14)

0.300 1.04

(0.76–1.43)

0.794 0.81

(0.61–1.07)

0.142 1.00

(0.71–1.39)

0.984

Chittagong 0.87

(0.67–1.10)

0.235 0.73

(0.55–0.97)

0.031 1.06

(0.81–1.39)

0.680 1.01

(0.73–1.37)

0.976 1.00

(0.75–1.32)

0.976 0.90

(0.65–1.25)

0.514

Khulna 1.20

(0.90–1.58)

0.211 0.84

(0.60–1.18)

0.326 1.30

(0.95–1.78)

0.097 0.93

(0.64–1.34)

0.679 1.34

(0.97–1.85)

0.072 0.97

(0.66–1.41)

0.852

Mymensingh 0.72

(0.40–1.31)

0.282 0.56

(0.28–1.15)

0.115 0.73

(0.35–1.52)

0.394 0.53

(0.23–1.21)

0.132 0.81

(0.39–1.69)

0.570 0.62

(0.27–1.44)

0.265

Rajshahi 1.26

(0.98–1.63)

0.074 1.28

(0.95–1.73)

0.102 1.44

(1.09–1.91)

0.012 1.51

(1.09–2.09)

0.013 1.32

(0.99–1.77)

0.063 1.33

(0.94–1.87)

0.104

Rangpur 1.08

(0.82–1.42)

0.599 0.62

(0.44–0.86)

0.005 1.09

(0.79–1.49)

0.615 0.63

(0.44–0.93)

0.018 1.16

(0.84–1.60)

0.368 0.70

(0.47–1.02)

0.062

Sylhet 0.46

(0.37–0.56)

<0.001 0.66

(0.51–0.84)

0.001 0.51

(0.40–0.66)

<0.001 0.77

(0.58–1.03)

0.082 0.48

(0.37–0.62)

<0.001 0.68

(0.50–0.93)

0.014

Academic information
Academic class

Secondary school Ref. Ref. Ref. Ref. Ref. Ref.

Higher secondary

school

2.98

(2.40–3.50)

<0.001 1.50

(1.14–1.98)

0.004 2.66

(2.18–3.24)

<0.001 1.39

(1.03–1.86)

0.029 2.77

(2.21–3.32)

<0.001 1.32

(0.97–1.79)

0.076

Internet connection at home

Bad 2.66

(2.21–3.21)

<0.001 1.24

(0.99–1.56)

0.061 3.10

(2.47–3.87)

<0.001 1.46

(1.12–1.89)

0.005 3.08

(2.44–3.90)

<0.001 1.38

(1.04–1.82)

0.024

Moderate 1.51

(1.27–1.78)

<0.001 1.03

(0.84–1.26)

0.768 1.71

(1.38–2.12)

<0.001 1.18

(0.93–1.51)

0.175 1.75

(1.40–2.19)

<0.001 1.19

(0.92–1.53)

0.197

Good Ref. Ref. Ref. Ref. Ref. Ref.

Attending classes online

Yes Ref. Ref. Ref. Ref. Ref. Ref.

No 2.14

(1.83–2.51)

<0.001 1.17

(0.96–1.43)

0.130 2.28

(1.91–2.71)

<0.001 1.21

(0.98–1.51)

0.082 2.38

(1.99–2.85)

<0.001 1.24

(0.99–1.55)

0.067

Teachers’ cooperation while asking questions in class

Never 3.28

(2.61–4.13)

<0.001 1.74

(1.32–2.29)

<0.001 3.67

(2.91–4.64)

<0.001 1.91

(1.45–2.52)

<0.001 3.87

(3.05–4.91)

<0.001 2.01

(1.51–2.66)

<0.001

Sometimes 1.88

(1.58–2.24)

<0.001 1.32

(1.08–1.63)

0.008 2.02

(1.66–2.46)

<0.001 1.46

(1.16–1.84)

0.001 2.09

(1.70–2.56)

<0.001 1.46

(1.15–1.85)

0.002

Always Ref. Ref. Ref. Ref. Ref. Ref.

Parental comparison of academic performance with other classmates

None Ref. Ref. Ref. Ref. Ref. Ref.

Some 1.66

(1.36–2.03)

<0.001 1.35

(1.07–1.70)

0.010 1.56

(1.22–1.99)

<0.001 1.25

(0.95–1.64)

0.110 1.66

(1.28–2.15)

<0.001 1.32

(0.99–1.77)

0.063

(Continued)
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Table 2. (Continued)

Variables Depression Anxiety Depression and anxiety

Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Much 3.13

(2.66–3.70)

<0.001 2.15

(1.77–2.61)

<0.001 2.71

(2.22–3.30)

<0.001 1.69

(1.34–2.12)

<0.001 3.02

(2.44–3.74)

<0.001 1.91

(1.50–2.44)

<0.001

Worries due to academic delay

None Ref. Ref. Ref. Ref. Ref. Ref.

Some 1.17

(0.87–1.57)

0.312 1.23

(0.88–1.72)

0.225 0.89

(0.61–1.29)

0.534 1.02

(0.68–1.54)

0.917 1.07

(0.69–1.64)

0.766 1.26

(0.79–2.02)

0.339

Much 4.96

(3.81–6.44)

<0.001 3.55

(2.62–4.82)

<0.001 3.58

(2.61–4.91)

<0.001 2.50

(1.75–3.58)

<0.001 4.92

(3.39–7.14)

<0.001 3.46

(2.28–5.25)

<0.001

Lifestyle factors
Coping with the quarantine situation

Poorly 4.82

(3.76–6.18)

<0.001 2.96

(2.21–3.95)

<0.001 3.93

(2.93–5.26)

<0.001 2.16

(1.55–3.01)

<0.001 4.51

(3.28–6.20)

<0.001 2.36

(1.64–3.38)

<0.001

Moderately 1.72

(1.35–2.19)

<0.001 1.38

(1.04–1.82)

0.024 1.20

(0.89–1.61)

0.236 0.91

(0.65–1.26)

0.568 1.30

(0.94–1.80)

0.114 0.95

(0.66–1.36)

0.786

Well Ref. Ref. Ref. Ref. Ref. Ref.

Feeling loneliness

No Ref. — — Ref. — — Ref. — —

Yes 0.96

(0.83–1.10)

0.519 — — 0.91

(0.77–1.07)

0.250 — — 0.91

(0.77–1.08)

0.276 — —

Worries due to academics

None Ref. Ref. Ref. Ref. Ref. Ref.

Some 1.17

(0.87–1.57)

0.312 1.23

(0.88–1.72)

0.225 0.89

(0.61–1.29)

0.534 1.02

(0.68–1.54)

0.917 1.07

(0.69–1.64)

0.766 1.26

(0.79–2.02)

0.339

Much 4.96

(3.81–6.44)

<0.001 3.55

(2.62–4.82)

<0.001 3.58

(2.61–4.91)

<0.001 2.50

(1.75–3.58)

<0.001 4.92

(3.39–7.14)

<0.001 3.46

(2.28–5.25)

<0.001

Eating habits changed during the locked down period

Yes 2.55

(2.14–3.03)

<0.001 1.55

(1.26–1.91)

<0.001 3.14

(2.53–3.89)

<0.001 2.01

(1.57–2.56)

<0.001 3.24

(2.58–4.08)

<0.001 1.97

(1.52–2.56)

<0.001

Somewhat 1.67

(1.39–2.01)

<0.001 1.42

(1.15–1.76)

0.001 1.71

(1.35–2.16)

<0.001 1.41

(1.09–1.83)

0.010 1.83

(1.43–2.35)

<0.001 1.48

(1.12–1.96)

0.006

No Ref. Ref. Ref. Ref. Ref. Ref.

Weight changes during pandemic (self-reported)

Loss 2.10

(1.69–2.62)

<0.001 1.49

(1.15–1.92)

0.003 2.16

(1.63–2.85)

<0.001 1.36

(0.99–1.86)

0.056 2.26

(1.68–3.05)

<0.001 1.41

(1.00–1.97)

0.048

Gain 3.61

(2.85–4.57)

<0.001 2.09

(1.59–2.75)

<0.001 4.32

(3.26–5.74)

<0.001 2.32

(1.68–3.19)

<0.001 4.61

(3.42–6.23)

<0.001 2.45

(1.74–3.44)

<0.001

Unaware 1.29

(1.04–1.58)

0.018 0.97

(0.76–1.24)

0.814 1.53

(1.17–2.00)

0.002 1.13

(0.84–1.53)

0.410 1.66

(1.24–2.21)

0.001 1.21

(0.88–1.67)

0.237

No change Ref. Ref. Ref. Ref. Ref. Ref.

Physical activity

Yes Ref. Ref. Ref. Ref. Ref. Ref.

No 2.01

(1.75–2.30)

<0.001 1.51

(1.28–1.78)

<0.001 2.15

(1.83–2.53)

<0.001 1.60

(1.33–1.92)

<0.001 2.13

(1.80–2.52)

<0.001 1.50

(1.24–1.83)

<0.001

Victimization
Cyberbullying

Yes 3.60

(2.99–4.34)

<0.001 2.67

(2.16–3.35)

<0.001 3.33

(2.75–4.03)

<0.001 2.24

(1.80–2.80)

<0.001 3.57

(2.94–4.34)

<0.001 2.52 (2.00–

3.17)

<0.001

No Ref. Ref. Ref. Ref. Ref. Ref.

https://doi.org/10.1371/journal.pone.0283374.t002
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comparison of students’ academic performances with those of other classmates, having diffi-

culties coping with quarantine situations, changes in eating behaviors, gaining weight, physical

inactivity, or having experienced cyberbullying were more likely to experience depression and

anxiety. Being female and loosing weight during the quarantine were also associated with

depression, whereas having poor internet connections at home was associated with anxiety.

Implications are discussed below.

In the present study, and in comparison to pre-COVID findings among Bangladeshi

school-going adolescents using a comparable methodology [12], the percentages of students

experiencing moderate to severe depression (37.3% vs. 26.5%) and anxiety (21.7% vs. 18.1%)

were higher during the pandemic. Other pre-pandemic findings similarly reported slightly

lower estimates of depression (25%-36.6%) [4, 13, 51] and other mental health concerns (13.4–

22.9%) among children (< 18 years) [52]. A meta-analysis conducted during the pandemic

involving twenty-nine studies sampling 80,879 children and adolescents reported a pooled

prevalence estimate of depression of 25.2% (95% CI: 21.2%-29.7%) and anxiety of 20.5% (95%

CI: 17.2%-24.4%). These estimates were slightly lower than were found in the present study

[6]. Other studies conducted among school-going adolescents using the PHQ-9 and GAD-7

also have observed frequent reports of moderate to severe depression and anxiety during the

COVID-19 pandemic including studies from China (depression = 17.3%, anxiety = 10.4%)

[53], and the United States (depression = 32%, anxiety = 31%) [54], consistent with meta-ana-

lytic findings from 29 studies (depression = 25.2%, anxiety = 20.5%) [6]. The high prevalence

estimates of depression and anxiety in the current study may reflect experiences during the

COVID-19 pandemic, including social isolation, limited peer interactions, online education

(e.g., uncertainty, difficulties utilizing online platforms, challenges in complying with online

learning standards), reduced contact with buffering supports (e.g., teachers, coaches), and

other factors [6, 51, 55]. However, a pre-COVID study conducted in 2012 among 165 adoles-

cents aged 15–19 years selected from two urban schools in Bangladesh reported a higher pre-

valence of depression (49% vs. 21.7%) compared to the present study [14]. These differences

may reflect differences in assessment instruments and sample characteristics [14]. In the cur-

rent study, nearly one-fifth (19.5%) of participants experienced both depression and anxiety,

consistent with the frequent co-occurrence of the two [12, 42, 43].

In the current study, participants’ age was positively associated with depression and anxiety.

This is consistent with both the pre-COVID and pandemic research from Bangladesh and else-

where [3, 12, 13, 51]. Common mental health problems (e.g., depression, anxiety, behavioral

problems) are more prevalent in older children associated with puberty- and hormone-related

physical and psychological changes [1, 56]. Moreover, social isolation and physical distancing

might have impacted older children, who may rely more heavily on peer socialization [6, 57,

58]. However, this present finding contrasts with other reports from Bangladesh that did not

find associations between age and depression among school-going adolescents [4, 12, 59].

In the present study, girls were more likely than boys to have higher odds of depression,

which is consistent with earlier reports from Bangladesh [3, 4]. A previous study in China

among school-going adolescents also reported finding that females had higher prevalence of

depression and anxiety compared to males [60]. The finding is also in line with other reports

[61–63]. Moreover, cultural practices and gender norms (such as adolescents not being per-

mitted to discuss their pubertal changes with their parents, needing to contribute in household

activities, and possibilities of early marriage, violence, and sexual harassment) in South-Asian

societies may make adolescent girls more vulnerable to mental health conditions [64].

Participants from the Sylhet division (northeastern Bangladesh) were less likely to have

depression and anxiety than those from the Dhaka division in the present study. This finding

resonates with previous Bangladeshi reports of participants residing outside the Dhaka
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division having had lower likelihoods of depression [65]. One possible reason would be a

higher percentage of total COVID-19 cases and deaths in the Dhaka division compared to

other divisions, with cases and deaths having been frequently broadcast in electronic and print

media [66]. Such information may have increased anxieties about oneself or family members

becoming infected and about restrictions on usual movement, travel, and other social activities

[20]. Following this rationalle, public health awareness messages should be disseminated care-

fully to reduce unnecessary anxiety. In addition, school-based psychosocial support programs

should consider vulnerabilities relating to older age, being female, and geographical location.

Higher secondary school students were more likely to have depression than those second-

ary school students in the present study, which corroborates previous findings [4]. One possi-

ble explanation could be that higher secondary school-going adolescents may have more

academic pressure related to getting admission offers into universities based on their perfor-

mance on the national board exam (Higher Secondary School Certificate [HSC]) in the 12th

class in Bangladesh [67]. This additional pressure may predispose them to an increased risk of

depression and anxiety [51]. Moreover, Higher secondary school students are typically older

compared to other age groups which were taken under consideration. They usually experience

more physical, mental and social changes and sometimes burdened with familial responsibil-

ities. These additional stressors might increase the risk of developing depression and anxiety

among this group [6, 57, 58].

This study also found a higher odds of depression and anxiety among students who

reported worries due to academic delays. A previous study conducted among adolescents and

young adults during the COVID-19 pandemic reported that increased anxiety and depression

symptoms were linked to increased fear of getting COVID-19 and school-related problems

[68]. Furthermore, individuals who reported difficulties coping with lockdown during the pan-

demic were more likely to experience depression and anxiety. The findings corroborate with

the previous reports suggesting that pandemic-related issues such as quarantines, physical dis-

tancing, isolation, and educational and economic factors may predispose individuals to com-

mon mental health problems including depression and anxiety [20, 28–31, 69]. Moreover, all

students experienced academic disruptions (e.g., campus closure, exam postponement) related

to the sudden shutdown of all Bangladeshi educational institutions due to the COVID-19 pan-

demic that began on March 17, 2020 [70]. Further research is needed to investigate how best

to address and mitigate academic delays and concerns related to the pandemic, mental health

concerns and improve mechanisms for coping with quarantines during pandemics.

In the present study, participants who reported perceived parental comparison of academic

performance with other classmates and not having teachers’ cooperation while asking ques-

tions in class were significantly more likely to experience depression and anxiety. Some pre-

vious studies also showed that students reporting more parental pressure to study experienced

more depression, anxiety, and stress [71, 72]. Teacher support has been linked to better student

mental health and higher resilience [73]. These findings suggest that teacher-mediated school-

based support programs may help improve adolescent mental health.

In the present study, participants who did not engage in physical exercise were more likely

to have both depression and anxiety. This finding resonates with pre-COVID Bangladeshi

data collected from adolescents [4], and another study conducted in China during the

COVID-19 pandemic [74]. Physical activity may help adolescents with self-regulation and

coping, facilitating mental optimism [74, 75].

Changed eating habits and increased body weight during the pandemic were associated

with depression and anxiety, consistent with a prior study conducted among Egyptian youths

during the COVID-19, which linked dietary changes to depression and anxiety [76]. Further, a

previous study conducted among school-going adolescents in the Indian Kashmir valley
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during the pandemic reported that being overweight was associated with depression and anxi-

ety [76]. Similarly, a previous Bangladeshi study including a longitudinal study also found that

increased body weight or weight gain was linked to depression and anxiety [77, 78]. Thus, pro-

grams promoting physical exercise and maintenance of healthy eating habits and limiting

weight gain during pandemics should be developed and tested.

Of the participants, 15.8% reported experiencing cyberbullying from their classmates. Parti-

cipants who experienced cyberbullying had approximately twice the odds of depression and

anxiety than those who did not. This finding is consistent with several recent reports indicating

that adolescents who experienced cyberbullying were more likely to experience depression,

anxiety, loneliness, suicidal behavior, and psychosomatic symptoms [79, 80]. A review article

found a considerable increase of cyberbullying among children and adolescents during the

COVID-19 pandemic, with symptoms of anxiety, depression, and suicide ideation [81]. Thus,

cyberbullying should be prevented through various mechanisms including parental and

school-based education, and appropriate legislation [82].

Strengths and limitations

The present study was the first nationwide, Bangladeshi-government-led epidemiological sur-

vey of psychosocial health among school-going adolescents during the COVID-19 pandemic.

More than 3,500 adolescents from all divisions of Bangladesh, including 63 districts,

participated.

However, the study has some limitations. First, as the study was cross-sectional in nature,

causal relations cannot be established. Future longitudinal studies are warranted. Second, the

study used self-reported measures that are vulnerable to multiple biases, including ones related

to recall and social desirability. Although over 3,500 school-going adolescents participated, the

study may not be regarded as a representative because it utilized an online survey.

Conclusions and recommendations

The present study revealed high prevalence estimates of depression and anxiety among school-

going adolescents during the COVID-19 pandemic in Bangladesh. It also highlighted multiple

significant relationships between depression and anxiety and socio-demographic, lifestyle, aca-

demic and pandemic measures. The findings raise the possibility that initiating psychosocial

support programs among school-going adolescents during pandemics may help protect them

from common mental health conditions. Adolescents’ perceptions regarding parental and tea-

cher support appear important when considering adolescent depression and anxiety; thus,

positive parent-child and teacher-student interactions from adolescent perspectives are impor-

tant to understand better. Virtual awareness programs could be considered in order to pro-

mote physical exercise, healthy eating habits and avoid weight gain. Addressing cyberbullying

also is important, and this may best be achieved through collaboration among multiple stake-

holders (e.g., parents, teachers, students, governmental groups, healthcare providers). Last but

not least, the findings may contribute as baseline information for future research, including

longitudinal or interventional studies.
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45. Kroenke K, Spitzer RL, Williams JBW, Löwe B. The patient health questionnaire somatic, anxiety, and

depressive symptom scales: a systematic review. General hospital psychiatry. 2010; 32(4):345–59.

https://doi.org/10.1016/j.genhosppsych.2010.03.006 PMID: 20633738

46. Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self-report version of PRIME-MD: the

PHQ primary care study. Primary Care Evaluation of Mental Disorders. Patient Health Questionnaire.

JAMA. 1999; 282(18):1737–44. https://doi.org/10.1001/jama.282.18.1737 PMID: 10568646

47. Hossain S, Anjum A, Uddin ME, Rahman MA, Hossain MF. Impacts of socio-cultural environment and

lifestyle factors on the psychological health of university students in Bangladesh: A longitudinal study.

Journal of Affective Disorders. 2019; 256:393–403. https://doi.org/10.1016/j.jad.2019.06.001 PMID:

31226611

48. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing generalized anxiety disor-

der: The GAD-7. Archives of Internal Medicine. 2006; 166(10):1092–7. https://doi.org/10.1001/archinte.

166.10.1092 PMID: 16717171

49. Alfoukha MM, Hamdan-Mansour AM, Banihani MA. Social and Psychological Factors Related to Risk

of Eating Disorders Among High School Girls. J Sch Nurs. 2019; 35(3):169–77. https://doi.org/10.1177/

1059840517737140 PMID: 29073811

50. AlAzzam M, Abuhammad S, Abdalrahim A, Hamdan-Mansour AM. Predictors of Depression and Anxi-

ety Among Senior High School Students During COVID-19 Pandemic: The Context of Home Quaran-

tine and Online Education. The Journal of School Nursing. 2021; 37(4):241–8. https://doi.org/10.1177/

1059840520988548 PMID: 33563066

51. Anjum A, Hossain S, Hasan MT, Alin SI, Uddin ME, Sikder MT. Depressive Symptom and Associated

Factors Among School Adolescents of Urban, Semi-Urban and Rural Areas in Bangladesh: A Scenario

Prior to COVID-19. Frontiers in Psychiatry. 2021;12. https://doi.org/10.3389/fpsyt.2021.708909 PMID:

34650452

PLOS ONE Psychosocial health of school-going adolescents during the COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0283374 March 27, 2023 17 / 19

https://doi.org/10.1186/s12888-021-03243-w
http://www.ncbi.nlm.nih.gov/pubmed/34034679
https://doi.org/10.1016/j.jad.2020.06.049
http://www.ncbi.nlm.nih.gov/pubmed/32697713
https://doi.org/10.1186/s12888-022-04232-3
http://www.ncbi.nlm.nih.gov/pubmed/36123664
https://doi.org/10.3389/fpsyt.2021.769048
http://www.ncbi.nlm.nih.gov/pubmed/34925097
https://doi.org/10.1017/gmh.2022.30
http://www.ncbi.nlm.nih.gov/pubmed/36606239
https://doi.org/10.1186/s40337-022-00680-0
http://www.ncbi.nlm.nih.gov/pubmed/36376901
https://doi.org/10.1007/s10567-017-0235-4
http://www.ncbi.nlm.nih.gov/pubmed/28493176
https://doi.org/10.1080/10550887.2020.1799134
http://www.ncbi.nlm.nih.gov/pubmed/32762512
http://www.ncbi.nlm.nih.gov/pubmed/15887819
https://doi.org/10.1016/j.genhosppsych.2010.03.006
http://www.ncbi.nlm.nih.gov/pubmed/20633738
https://doi.org/10.1001/jama.282.18.1737
http://www.ncbi.nlm.nih.gov/pubmed/10568646
https://doi.org/10.1016/j.jad.2019.06.001
http://www.ncbi.nlm.nih.gov/pubmed/31226611
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/pubmed/16717171
https://doi.org/10.1177/1059840517737140
https://doi.org/10.1177/1059840517737140
http://www.ncbi.nlm.nih.gov/pubmed/29073811
https://doi.org/10.1177/1059840520988548
https://doi.org/10.1177/1059840520988548
http://www.ncbi.nlm.nih.gov/pubmed/33563066
https://doi.org/10.3389/fpsyt.2021.708909
http://www.ncbi.nlm.nih.gov/pubmed/34650452
https://doi.org/10.1371/journal.pone.0283374


52. Hossain MD, Ahmed HU, Chowdhury WA, Niessen LW, Alam DS. Mental disorders in Bangladesh: a

systematic review. BMC psychiatry. 2014; 14:216. https://doi.org/10.1186/s12888-014-0216-9 PMID:

25073970

53. Zhou SJ, Zhang LG, Wang LL, Guo ZC, Wang JQ, Chen JC, et al. Prevalence and socio-demographic

correlates of psychological health problems in Chinese adolescents during the outbreak of COVID-19.

Eur Child Adolesc Psychiatry. 2020; 29(6):749–58. https://doi.org/10.1007/s00787-020-01541-4 PMID:

32363492

54. Murata S, Rezeppa T, Thoma B, Marengo L, Krancevich K, Chiyka E, et al. The psychiatric sequelae of

the COVID-19 pandemic in adolescents, adults, and health care workers. Depress Anxiety. 2021; 38

(2):233–46. https://doi.org/10.1002/da.23120 PMID: 33368805

55. Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et al. The psychological impact of the COVID-19 epi-

demic on college students in China. Psychiatry Research. 2020; 287:112934. https://doi.org/10.1016/j.

psychres.2020.112934 PMID: 32229390

56. Oldehinkel AJ, Verhulst FC, Ormel J. Mental health problems during puberty: Tanner stage-related dif-

ferences in specific symptoms. The TRAILS study. J Adolesc. 2011; 34(1):73–85. https://doi.org/10.

1016/j.adolescence.2010.01.010 PMID: 20172603

57. Loades ME, Chatburn E, Higson-Sweeney N, Reynolds S, Shafran R, Brigden A, et al. Rapid Systema-

tic Review: The Impact of Social Isolation and Loneliness on the Mental Health of Children and Adoles-

cents in the Context of COVID-19. J Am Acad Child Adolesc Psychiatry. 2020; 59(11):1218–39 e3.

https://doi.org/10.1016/j.jaac.2020.05.009 PMID: 32504808

58. Hall-Lande JA, Eisenberg ME, Christenson SL, Neumark-Sztainer D. Social isolation, psychological

health, and protective factors in adolescence. Adolescence. 2007; 42(166):265–86. PMID: 17849936

59. Anjum A, Hossain S, Hasan MT, Alin S, Uddin ME, Sikder DM. Depressive Symptoms and Associated

Factors Among School Adolescents of Urban, Semi-Urban and Rural Areas in Bangladesh. SSRN Elec-

tronic Journal. 2021.

60. Zhang X, Yang H, Zhang J, Yang M, Yuan N, Liu J. Prevalence of and risk factors for depressive and

anxiety symptoms in a large sample of Chinese adolescents in the post-COVID-19 era. Child Adolesc

Psychiatry Ment Health. 2021; 15(1):80. https://doi.org/10.1186/s13034-021-00429-8 PMID: 34961519

61. Jeelani A, Dkhar SA, Quansar R, Khan SMS. Prevalence of depression and anxiety among school-

going adolescents in Indian Kashmir valley during COVID-19 pandemic. Middle East Current Psychia-

try. 2022; 29(1):18.

62. Mohammadi MR, Ahmadi N, Yazdi FR, Khaleghi A, Mostafavi SA, Hooshyari Z, et al. Prevalence,

comorbidity and predictors of anxiety disorders among children and adolescents. Asian J Psychiatr.

2020; 53:102059. https://doi.org/10.1016/j.ajp.2020.102059 PMID: 32512529

63. Nolen-Hoeksema S, Girgus JS. The emergence of gender differences in depression during adoles-

cence. Psychol Bull. 1994; 115(3):424–43. https://doi.org/10.1037/0033-2909.115.3.424 PMID:

8016286

64. Afzal S, Rana TF, Mehmood S. Determinants of depression in female adolescents and youth. The Pro-

fessional Medical Journal. 2008; 15(01):137–42.

65. Sultana MS, Khan AH, Hossain S, Ansar A, Sikder MT, Hasan MT. Prevalence and predictors of post-

traumatic stress symptoms and depressive symptoms among Bangladeshi students during COVID-19

mandatory home confinement: A nationwide cross-sectional survey. Children and Youth Services

Review. 2021; 122:105880. https://doi.org/10.1016/j.childyouth.2020.105880 PMID: 36540198

66. World Health O. WHO Bangladesh COVID-19 Morbidity and Mortality Weekly Update (MMWU). 2021.

67. Bossy S. Academic pressure and impact on Japanese students. McGill Journal of Education. 2000; 35

(1):71.

68. Hawes MT, Szenczy AK, Klein DN, Hajcak G, Nelson BD. Increases in depression and anxiety symp-

toms in adolescents and young adults during the COVID-19 pandemic. Psychological Medicine. 2022;

52(14):3222–30. https://doi.org/10.1017/S0033291720005358 PMID: 33436120

69. Islam MS, Rahman ME, Banik R, Emran MGI, Noshin S, Hossain S, et al. Correlates of financial con-

cerns, depression symptoms, and posttraumatic stress disorder symptoms among impoverished urban

dwelling individuals in Bangladesh during the COVID-19 pandemic: A face-to-face interview approach.

PsyArXiv. 2020.

70. Tribune D. Bangladesh decides to keep all educational institutions closed till Dec 19 2020 [Available

from: https://www.dhakatribune.com/bangladesh/2020/11/12/all-educational-institutions-to-remain-

closed-till-december-19.

71. Quach AS, Epstein NB, Riley PJ, Falconier MK, Fang X. Effects of Parental Warmth and Academic

Pressure on Anxiety and Depression Symptoms in Chinese Adolescents. Journal of Child and Family

Studies. 2015; 24(1):106–16.

PLOS ONE Psychosocial health of school-going adolescents during the COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0283374 March 27, 2023 18 / 19

https://doi.org/10.1186/s12888-014-0216-9
http://www.ncbi.nlm.nih.gov/pubmed/25073970
https://doi.org/10.1007/s00787-020-01541-4
http://www.ncbi.nlm.nih.gov/pubmed/32363492
https://doi.org/10.1002/da.23120
http://www.ncbi.nlm.nih.gov/pubmed/33368805
https://doi.org/10.1016/j.psychres.2020.112934
https://doi.org/10.1016/j.psychres.2020.112934
http://www.ncbi.nlm.nih.gov/pubmed/32229390
https://doi.org/10.1016/j.adolescence.2010.01.010
https://doi.org/10.1016/j.adolescence.2010.01.010
http://www.ncbi.nlm.nih.gov/pubmed/20172603
https://doi.org/10.1016/j.jaac.2020.05.009
http://www.ncbi.nlm.nih.gov/pubmed/32504808
http://www.ncbi.nlm.nih.gov/pubmed/17849936
https://doi.org/10.1186/s13034-021-00429-8
http://www.ncbi.nlm.nih.gov/pubmed/34961519
https://doi.org/10.1016/j.ajp.2020.102059
http://www.ncbi.nlm.nih.gov/pubmed/32512529
https://doi.org/10.1037/0033-2909.115.3.424
http://www.ncbi.nlm.nih.gov/pubmed/8016286
https://doi.org/10.1016/j.childyouth.2020.105880
http://www.ncbi.nlm.nih.gov/pubmed/36540198
https://doi.org/10.1017/S0033291720005358
http://www.ncbi.nlm.nih.gov/pubmed/33436120
https://www.dhakatribune.com/bangladesh/2020/11/12/all-educational-institutions-to-remain-closed-till-december-19
https://www.dhakatribune.com/bangladesh/2020/11/12/all-educational-institutions-to-remain-closed-till-december-19
https://doi.org/10.1371/journal.pone.0283374


72. Bhasin SK, Sharma R, Saini NK. Depression, anxiety and stress among adolescent students belonging

to affluent families: a school-based study. Indian J Pediatr. 2010; 77(2):161–5. https://doi.org/10.1007/

s12098-009-0260-5 PMID: 19936655

73. Guo J, Liu L, Zhao B, Wang D. Teacher Support and Mental Well-Being in Chinese Adolescents: The

Mediating Role of Negative Emotions and Resilience. Frontiers in Psychology. 2020; 10(3081). https://

doi.org/10.3389/fpsyg.2019.03081 PMID: 32038425

74. Chi X, Liang K, Chen S-T, Huang Q, Huang L, Yu Q, et al. Mental health problems among Chinese ado-

lescents during the COVID-19: The importance of nutrition and physical activity. Int J Clin Health Psy-

chol. 2021; 21(3):100218. https://doi.org/10.1016/j.ijchp.2020.100218 PMID: 33391373

75. Lubans D, Richards J, Hillman C, Faulkner G, Beauchamp M, Nilsson M, et al. Physical Activity for Cog-

nitive and Mental Health in Youth: A Systematic Review of Mechanisms. Pediatrics. 2016; 138(3).

https://doi.org/10.1542/peds.2016-1642 PMID: 27542849

76. Alamrawy RG, Fadl N, Khaled A. Psychiatric morbidity and dietary habits during COVID-19 pandemic:

a cross-sectional study among Egyptian Youth (14–24 years). Middle East Current Psychiatry, Ain

Shams University. 2021;28.

77. Rofey DL, Kolko RP, Iosif A-M, Silk JS, Bost JE, Feng W, et al. A longitudinal study of childhood depres-

sion and anxiety in relation to weight gain. Child psychiatry and human development. 2009; 40(4):517–

26. https://doi.org/10.1007/s10578-009-0141-1 PMID: 19404733

78. Hossain S, Anjum A, Hasan MT, Uddin ME, Hossain MS, Sikder MT. Self-perception of physical health

conditions and its association with depression and anxiety among Bangladeshi university students.

Journal of Affective Disorders. 2020; 263:282–8. https://doi.org/10.1016/j.jad.2019.11.153 PMID:

31818790

79. Kumar VL, Goldstein MA. Cyberbullying and Adolescents. Curr Pediatr Rep. 2020; 8(3):86–92. https://

doi.org/10.1007/s40124-020-00217-6 PMID: 33552702

80. Nixon CL. Current perspectives: the impact of cyberbullying on adolescent health. Adolesc Health Med

Ther. 2014; 5:143–58. https://doi.org/10.2147/AHMT.S36456 PMID: 25177157

81. Pereira IFdM Tissiani AA, Mendonça GJGd Deininger LdSC, Ramos ALBM Oliveira MCCd, et al. The

impact of cyberbullying on the mental health of children and adolescents during the COVID-19 pan-

demic. Research, Society and Development. 2022; 11(10):e226111032446.

82. Fineberg N, Dell’Osso B, Demetrovics Z, Chamberlain SR, Corazza O, Zohar J, et al. Learning to deal

with Problematic Usage of the Internet. 2020.

PLOS ONE Psychosocial health of school-going adolescents during the COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0283374 March 27, 2023 19 / 19

https://doi.org/10.1007/s12098-009-0260-5
https://doi.org/10.1007/s12098-009-0260-5
http://www.ncbi.nlm.nih.gov/pubmed/19936655
https://doi.org/10.3389/fpsyg.2019.03081
https://doi.org/10.3389/fpsyg.2019.03081
http://www.ncbi.nlm.nih.gov/pubmed/32038425
https://doi.org/10.1016/j.ijchp.2020.100218
http://www.ncbi.nlm.nih.gov/pubmed/33391373
https://doi.org/10.1542/peds.2016-1642
http://www.ncbi.nlm.nih.gov/pubmed/27542849
https://doi.org/10.1007/s10578-009-0141-1
http://www.ncbi.nlm.nih.gov/pubmed/19404733
https://doi.org/10.1016/j.jad.2019.11.153
http://www.ncbi.nlm.nih.gov/pubmed/31818790
https://doi.org/10.1007/s40124-020-00217-6
https://doi.org/10.1007/s40124-020-00217-6
http://www.ncbi.nlm.nih.gov/pubmed/33552702
https://doi.org/10.2147/AHMT.S36456
http://www.ncbi.nlm.nih.gov/pubmed/25177157
https://doi.org/10.1371/journal.pone.0283374

