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The COVID-19 pandemic has brought not only the risk of infection but also unbearable mental health difficulties
with the concern of educational loss among students. This study explored the adverse impact of the COVID-19
outbreak on Bangladeshi students’ mental health and detected potential influencing factors related to post-
traumatic stress symptoms (PTSS) and depressive symptoms. Convenience sampling was applied to collect

Student:
Mznfari ;ealth data via online survey from 3997 college and university students between 29th May and 22nd July 2020. PHQ-9
Bangladesh and IES scales were used to assess depressive symptoms and PTSS, respectively. Of all participants, 52.87% had

depressive symptoms and 40.91% had PTSS. Severe educational disruption was a risk factor for depressive
symptoms (AOR = 1.68; 95% CI: 1.37-2.06) and PTSS (AOR = 1.86; 95% CI: 1.51-2.29). COVID-19 like
symptoms including fever, cough, breathing difficulty and fatigue showed a stronger association with higher IES
and PHQ-9 scores than other symptoms (e.g., diarrhea, sore throat) (p < 0.01). Fear of infection and death by
COVID-19 were risk factors for PTSS and depressive symptoms (p < 0.01). Recreational activity and regular
physical exercise emerged as the most protective factors for depressive symptoms and PTSS. The mental health of

students is significantly affected in this pandemic suggesting the need for adequate psychological support.

1. Introduction

Amid an epidemic, the number of individuals whose mental well-
being is affected tends to be more prominent than the number of in-
dividuals influenced by the disease (Reardon, 2015). Currently, the
world is devastated by the COVID-19 pandemic. As of 14th December of
2020, there were 70 461,926 confirmed cases leading to 1,599,704
deaths globally (World Health Organization, 2020a). At the same time in
Bangladesh, the number of confirmed cases were approximately
490,533 alongside 7,045 deaths (World Health Organization, 2020b). It
is well known that stressful events can take a toll on mental wellbeing
and can result in conditions such as posttraumatic stress disorder (PTSD)
and depression (Kopala-Sibley et al., 2016; Schwartz et al., 2019). The
social and economic crisis caused by COVID-19 became so

overwhelming and resulted in distress, affective symptoms, post-
traumatic stress disorder, and a variety of other negative conse-
quences for young population (Bolton, O’Ryan, Udwin, Boyle, & Yule,
2000). A 2.5-3 fold increase in depression prevalence among university
students has been reported in Greece during this COVID-19 pandemic
(Kaparounaki et al., 2020).

Stress, anxiety, loneliness and depressive symptoms of university
students in Switzerland got worse during COVID-19 outbreak in com-
parison to pre-COVID period (Elmer, Mepham, & Stadtfeld, 2020).
Another study conducted on Spanish university students showed that,
50.3% of the respondents were impacted by the outbreak from moderate
to severe level (Odriozola-Gonzalez, Planchuelo-Gémez, Irurtia, & de
Luis-Garcia, 2020). And a study in Italy provided the evidence that
confinement due to COVID-19 could have greater impact on students
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rather than other classes of people in the population (Marelli et al.,
2020). In a Chinese study conducted of college students found that final
year students, students who lived in the hardest hit areas and who felt
incredibly terrified had higher risk for developing PTSD and/depression
(Tang et al., 2020). To the best of our knowledge, there is a scarcity of
studies in Bangladesh assessing PTSS and its associated factors among
students during COVID-19 which indicates a gap in evidence and
informed knowledge.

As for Bangladesh, the students were the first group of people to fall
under any intervention against COVID-19, then office workers and
others. On-campus activities were called off since 18th March 2020 that
was followed by a strict lockdown since 26th March 2020 to contain the
viral spread. A recent study in Bangladesh during COVID-19 pandemic
revealed that college and university students are facing mental health
difficulties which includes anxiety (33.3%), depression (46.92%) and
event specific distress (69.31%) (Khan et al., 2020). A prior study during
COVID-19 in Bangladesh showed that students who engaged themselves
in supplementary classes and who were lagging behind in terms of ac-
ademic activities were anxious and depressed, respectively (Islam et al.
2020) and physical exercise and recreational activities appeared as
protective factors for mental health difficulties in previous studies dur-
ing the COVID-19 pandemic (Islam et al. 2020; Khan et al. 2020).
Moreover, longer duration of home-stay may increase anxiety and
depression (Sultana et al., 2020b) which warrants the need for explo-
ration of mental health among students who had to confine themselves
at home during this pandemic.

Bangladesh has scarcity of evidence on mental health difficulties like
post-traumatic stress symptoms and relevant influencing factors during
the COVID-19 among students. This study was aimed to explore post-
traumatic stress symptoms (PTSS) and depressive symptoms among
college and university students in Bangladesh during the COVID-19
outbreak. The present study will add to the existing limited evidence
and support researchers in designing and implementing effective psy-
chosocial interventions to deal with mental health difficulties for stu-
dents when confined at home.

2. Methods
2.1. Participants

Being a college or university student, staying in home for at least 7
days and had been residing in Bangladesh during the outbreak were
considered for the eligibility to participate in this study. All confirmed
cases of COVID-19 patients were excluded from the study. Participants
were from all 8 divisions in Bangladesh.

2.2. Study design & procedure

This cross-sectional study was conducted through an online survey.
Convenient sampling technique was used for collecting data. The study
was conducted following the Checklist for Reporting Results of Internet
ESurveys (CHERRIES) guidelines (Eysenbach, 2004).

This voluntary survey was completed by college and university stu-
dents from 29th May 2020 to 22nd July 2020. An online questionnaire
was developed and disseminated by trained research assistants for data
collection via social media (e.g. Facebook). All research assistants were
trained by the experts according to the study objectives before starting
final data collection. The questionnaire was in native language, Bengali.
It was first drafted in Bengali, then translation-back translation process
took place from Bengali to English, done by bilingual experts to check
the consistencies. An information sheet describing the aim and process,
right to refuse their participation from the study was presented on the
first page of the survey along with an electronic consent form with it.
The questionnaire had sections on sociodemographic information, sus-
pected COVID-19 symptoms, activities during home-stay, COVID-19
related social stressors (CRSS), PHQ-9 scale and Impact of event scale
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(IES) to assess depressive symptoms and post-traumatic stress symp-
toms, respectively. A total of 4011 respondents participated in the sur-
vey and 3997 respondents were taken for final analysis after discarding
incomplete submissions. No financial incentive was provided to the
participants and anonymity was maintained to ensure the confidenti-
ality and reliability of data. This study was conducted online in full
compliance with the provisions of the Declaration of Helsinki regarding
research on human participants. Ethical clearance certificate (Ref No:
BBEC, JU/M 2020/COVID-19/(8)1) for this study was obtained from the
Institutional Review Board (IRB), “Biosafety, Biosecurity & Ethical
Committee” of the Jahangirnagar University.

2.3. Measures

2.3.1. Socio-demographics

Socio-demographic information of the students was obtained
through both open and closed ended questions involving their age,
gender, religion, educational attainment, study field, current residence,
marital status and number of family members.

2.3.2. Suspected COVID-19 symptoms

Suspected COVID-19 symptoms were obtained through questions
including concerned symptoms to be answered in “Yes” or “No” options.
Concerned physical symptoms were chosen on the basis of closeness
towards the symptoms of COVID-19 such as fever, difficulty breathing,
dry cough and other symptoms like fatigue, diarrhea and sore throat.
The students were also asked if they perceived the symptoms they had as
COVID-19 infection.

2.3.3. Activities during home stay and COVID-19 related social stressors
(CRSS)

Student activities during this pandemic and COVID-19 related social
stressors they perceived to be psychologically uncomfortable were ob-
tained using a checklist for each section. Home-staying activity checklist
had options such as online social networking, recreational activity (e.g.
watching entertainment shows, playing online and offline games, etc.),
physical exercise, educational activity and a scope to mention any other
activities apart from the ones mentioned above. CRSS checklist had
options such as prolonged homestay, financial uncertainty, disease un-
certainty, inadequate food supply, fear of infection, fear of death by
COVID-19 and excessive exposure to the news of outbreak and death on
media. Additionally, students were also asked to rate how much their
study was disrupted in this situation from slight to severe.

2.3.4. Patient health questionnaire (PHQ-9)

Bengali validated version of patient health questionnaire (PHQ-9)
(Chowdhury, Ghosh, & Sanyal, 2004), a nine-item depression module
which corresponds to DSM-IV Diagnostic Criteria of major depressive
symptoms was used in this study to assess depressive symptoms in the
participants (Kroenke, Spitzer, & Williams, 2001). Respondents
answered on a 4-point Likert scale ranging from “0 = not at all” to “3 =
nearly every day” and two weeks recall period was used to measure
depression. Total score ranges from O to 27 where higher score indicates
higher level of depression. Example items include “I feel down,
depressed, or hopeless”; “I face trouble falling or staying asleep, or
sleeping too much”. The five cut-off points were used for the categori-
zation of depressive symptoms as: i) ‘0-4’ for ‘normal’; ii) ‘5-9’ for ‘mild
depressive symptoms’; iii) ‘10-14’ for ‘moderate depressive symptoms’;
iv) ‘15-19’ for ‘moderately severe depressive symptoms’; and finally, v)
‘20 or higher’ for ‘severely severe depressive symptoms’. A cut off score
> 10 was used to record depressive symptoms in the participants
(Anjum, Hossain, Sikder, Uddin, & Rahim, 2019). This scale was pre-
viously used and found to have good reliability in Bangladeshi context
(Anjum et al., 2019; Hossain, Anjum, Uddin, Rahman, & Hossain, 2019).
In the present study, the Cronbach’s alpha was 0.84.
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2.3.5. Impact of event scale

With a focus on the previous two weeks, the post-traumatic stress
symptoms (PTSS) were assessed using the Impact of Event scale (IES)
(Horowitz, Wilner, & Alvarez, 1979) which is often a broadly utilized
substantial and solid scale and gives for a low-cost brief self-report
estimation to identify PTSD (Rothbaum, Foa, Riggs, Murdock, &
Walsh, 1992). The IES contains 15 items that are distributed across two
subscales, which assess intrusion (7 items) and avoidance (8 items). The
frequency of each item is rated on a 4-point scale: 0 (not at all), 1
(rarely), 3 (sometimes), or 5 (often). The highest possible total score on
the IES is 75. Example items include ‘I had trouble falling asleep or
staying asleep, because of pictures or thoughts about it that came into
my mind’ (intrusion) and ’I stayed away from reminders of it’ (avoid-
ance). A cut-off score > 27 was set to denote “PTSS positive”. This cut off
score showed 91% sensitivity and 72% specificity with 80% correction
rate to detect PTSD (Coffey, Gudmundsdottir, Beck, Palyo, & Miller,
2006). This scale was previously used in China during COVID-19
outbreak (Zhang & Ma, 2020), in Singapore during SARS outbreak
(Tham et al., 2005). In this study the Cronbach’s alpha was high 0.87.

2.4. Statistical analysis

Descriptive analysis was performed to obtain the characteristics of
the participants. Both bivariate and multivariate logistic regression was
performed to predict the odds of potential risk factors associated with
PTSS and depressive symptoms. Dependent variables were binary in
nature and multicollinearity was checked before proceeding with anal-
ysis. All examined variables except PTSS were conducted as co-variates
for PTSS with respect to performing adjusted estimates. Again, all
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examined variables except depressive symptoms were performed as co-
variates for depressive symptoms to perform adjusted estimates. The
estimates of the strengths of associations were demonstrated by Odds
ratio (OR and adjusted odds ratio (AOR) with 95% confidence interval
(CD). P-value < 0.05 was considered as significant. The STATA version
14.1 (StataCorp LP, College Station, TX, USA) was used to carry out all
statistical analysis.

3. Results
3.1. Demographics

Responses came from 3997 students (age range: 15-37 years, with a
mean of 21.96 + 2.56 years) from all 8 divisions of Bangladesh. Re-
spondents were aged mostly 20 to 24 year (70.18%), male (61.10%),
unmarried (92.27%), lived in a family of 5 to 7 members (47.16%) and
resided in Dhaka division (46.63%) during the outbreak. More than half
of the students (53.49%) were from science discipline. Female re-
spondents were 48% more likely to experience depressive symptoms
(AOR = 1.48; 95% CI: 1.30-1.70) and 38% more likely to have PTSS
(AOR = 1.38; 95% CI: 1.20-1.58). Being unmarried (AOR = 1.30; 95%
CI: 1.01-1.68) and living in a family consisting of more than 7 members
(AOR = 1.29; 95% CI: 1.04-1.59) were significantly associated with
higher odds of depressive symptoms. However, respondents residing
outside Dhaka division had lower likelihood to be affected by both
depressive symptoms and PTSS. (Table 1)

Table 1
Depressive symptoms, PTSS and demographic characteristics students.
Variables N (n = 3997) Depressive symptoms PTSS
OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)
Age (years)
<19 630 (15.76%) Ref. Ref. Ref. Ref.
20-24 2805 (70.18%) 0.89 (0.75-1.06) 0.85 (0.66-1.08) 1.01 (0.85-1.20) 0.95 (0.74-1.21)
>25 562 (14.06%) 0.89 (0.71-1.12) 0.93 (0.69-1.25) 0.99 (0.79-1.25) 0.98 (0.73-1.32)
Gender
Male 2442 (61.10%) Ref. Ref. Ref. Ref.
Female 1555 (38.90%) 1.47 (1.29-1.67) 1.48 (1.30-1.70) 1.40 (1.23-1.60) 1.38 (1.20-1.58)
Institute
College 647 (16.19%) Ref. Ref. Ref. Ref.
University 3350 (83.81%) 1.00 (0.84-1.18) 1.02 (0.81-1.30) 1.09 (0.91-1.29) 1.03 (0.81-1.31)
Study field
Science 2138 (53.49%) Ref. Ref. Ref. Ref.
Business 987 (24.69%) 1.93 (1.66-2.26) 1.82 (1.55-2.13) 1.81 (1.56-2.11) 1.68 (1.43-1.97)
Arts 521 (13.03%) 2.06 (1.69-2.51) 2.01 (1.64-2.46) 1.75 (1.44-2.13) 1.68 (1.38-2.05)

Social science
Marital status

351 (8.78%)

2.23 (1.76-2.81)

Unmarried 3688 (92.27%) 0.98 (0.77-1.23)
Married 309 (7.73%) Ref.
Number of family members
<5 1622 (40.58%) Ref.
5-7 1885 (47.16%) 0.99 (0.86-1.13)
>7 490 (12.26%) 1.23* (1.01-1.51)
Division
Dhaka 1864 (46.63%) Ref.
Chittagong 883 (22.09%) 0.66 (0.56-0.77)
Barisal 159 (3.98%) 1.39 (0.99-1.96)
Mymensingh 235 (5.88%) 0.62 (0.47-0.81)
Khulna 224 (5.60%) 0.74* (0.56-0.98)
Rajshahi 204 (5.10%) 0.60 (0.45-0.80)
Rangpur 97 (2.43%) 0.83 (0.55-1.25)
Sylhet 331 (8.28%) 0.47 (0.37-0.60)

2.24 (1.76-2.85)

1.30" (1.01-1.68)
Ref.

Ref.
0.98 (0.86-1.13)
1.29% (1.04-1.59)

Ref.

0.70 (0.59-0.83)
1.41 (0.99-2.00)
0.58 (0.44-0.78)
0.86 (0.64-1.14)
0.68* (0.50-0.92)
0.97 (0.64-1.48)
0.53 (0.41-0.68)

1.43 (1.14-1.80)

0.83 (0.66-1.05)
Ref.

Ref.
0.93 (0.81-1.06)
1.01 (0.83-1.24)

Ref.

0.69 (0.59-0.81)
1.23 (0.89-1.70)
0.64 (0.49-0.85)
0.52 (0.39-0.70)
0.64 (0.48-0.87)
0.57 (0.37-0.87)
0.48 (0.37-0.62)

1.38 (1.09-1.74)

1.05 (0.81-1.35)
Ref.

Ref.
0.92 (0.80-1.06)
1.02 (0.83-1.26)

Ref.

0.75 (0.63-0.88)
1.24 (0.89-1.71)
0.66 (0.49-0.88)
0.59 (0.44-0.80)
0.72* (0.53-0.98)
0.66 (0.42-1.02)
0.54 (0.42-0.70)

Abbreviations: OR = Odds ratio; AOR = Adjusted odds ratio; CI = Confidence interval.

* p-value < 0.05.
" P-value < 0.01.

§ Depressive symptoms was defined as individuals who scored > 10.

% PTSS was defined as individuals who scored > 27.
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3.2. Iliness & suspected COVID-19 symptoms and their association with
depressive symptoms and PTSS

Only 5.43% of the respondents reported to have serious illness or
health conditions. However, respondents reported to experience sus-
pected COVID-19 symptoms such as fever (21.97%), sore throat
(11.28%), difficulty breathing (5.45%), dry cough (14.24%), fatigue
(17.56%) etc. during their home-stay. Respondents having serious
illness were 52% more likely to be experience depressive symptoms
(AOR = 1.52; 95% CI:1.12-2.06). They had significant association with
PTSS as well (OR = 1.35; 95% CI: 1.03-1.78). Respondents having
trouble breathing were about two-fold more likely to experience
depressive symptoms (AOR = 1.84; 95% CI: 1.33-2.54). Other symp-
toms experiences were also significantly associated with depressive
symptoms or PTSS or both. Additionally, respondents perceiving these
symptoms as COVID-19 had higher odds to be affected by depressive
symptoms (OR = 1.48; 95% CI: 1.23-1.77) and PTSS (OR = 1.40; 95%
CI: 1.18; 95% CI: 1.18-1.68). (Table 2)

3.3. Home-staying activities and their association with depressive
symptoms and PTSS

During home-stay, respondents were involved in various activities
such as online social networking (77.43%), recreational activities
(45.21%), physical exercises (33.07%), educational activities (57.54%)
etc. Respondents who engaged themselves in recreational activities were
21% less likely to experience depressive symptoms (AOR = 0.79; 95%
CI: 0.70-0.91). They were also 13% less likely to have PTSS (AOR =
0.87; 95% CI: 0.76-0.99). Similarly, respondents engaged in physical
exercises had lower likelihood of being affected by depressive symptoms
(AOR = 0.79; 95% CIL: 0.68-0.91) and PTSS (AOR = 0.82; 95% CI:
0.71-0.95). However, being involved in educational activities had
shown the opposite effect. (Table 3)
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3.4. CRSS, home-stay duration and educational loss and their association
with depressive symptoms and PTSS

The majority of the respondents reported financial uncertainty
(77.43%) as psychologically stressing. Other reported stressors are
prolonged home-stay (68.33%), fear of COVID-19 infection (50.96%),
fear of death by COVID-19 (29.32%), inadequate food supply (18.81%),
exposure to COVID-19 news (30.77%), etc. Furthermore, almost 60% of
the respondents were home-staying for more than 3 months and more
than half of the respondents reported to experience moderate to severe
educational loss. Respondents reporting financial uncertainty (OR =
1.19; 95% CI:1.05-1.35) and inadequate food supply (OR = 1.31; 95%
CI:1.11-1.53) had higher odds for depressive symptoms. Fear of COVID-
19 infection was significantly associated with both depressive symptoms
and PTSS with higher odds. However, respondents reporting fear of
death by COVID-19 were about two times more likely to be affected by
depressive symptoms (AOR = 1.86 ;95% CI:1.59-2.17) and PTSS (AOR
= 1.96; 95% CI: 1.68-2.29). Respondents those were in home-stay for
more than 3 months were also more likely to experience depressive
symptoms (OR = 1.16; 95% CI: 1.03-1.31) and PTSS (OR = 1.14; 95%
CI: 1.01-1.30). Furthermore, educational loss, from moderate to severe
level, was also significantly associated with higher odds of depressive
symptoms and PTSS. (Table 4)

4. Discussion

Our findings highlight major psychological challenges faced by col-
lege and university students in Bangladesh. Nearly 40.91% of the re-
spondents suffered from PTSS (Fig. 1), which is higher than (2.7%)
reported in China after one month of COVID-19 outbreak among stu-
dents (Tang et al., 2020). However, this estimate is much lower than
96.2% among patients during hospital admission with COVID-19
infection (Bo et al., 2020). This higher prevalence of PTSS among

Table 2
Association of serious illness and experience of suspected COVID-19 symptoms with depressive symptoms and PTSS.
Variables N (n = 3997) Depressive symptoms PTSS
OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

Serious Illness'
Yes 217 (5.43%) 1.94 (1.45-2.59) 1.52 (1.12-2.06) 1.35% (1.03-1.78) 1.18 (0.88-1.56)
No 3780 (94.57%) Ref. Ref. Ref. Ref.

Suspected COVID-19 symptoms

Fever
Yes 878 (21.97%) 1.26 (1.09-1.47) 0.92 (0.77-1.09) 1.32 (1.14-1.54) 1.16 (0.97-1.38)
No 3119 (78.03%) Ref. Ref. Ref. Ref.

Sore throat
Yes 451 (11.28%) 1.63 (1.33-2.00) 1.21 (0.97-1.53) 1.23* (1.01-1.50) 0.98 (0.78-1.22)
No 3546 (88.72%) Ref. Ref. Ref. Ref.

Difficulty breathing
Yes 218 (5.45%) 2.51 (1.85-3.42) 1.84 (1.33-2.54) 1.60 (1.21-2.10) 1.31 (0.98-1.76)
No 3779 (94.55%) Ref. Ref. Ref. Ref.

Cough
Yes 569 (14.24%) 1.55 (1.29-1.86) 1.24* (1.01-1.52) 1.26 (1.05-1.50) 1.04 (0.85-1.27)
No 3428 (85.76%) Ref. Ref. Ref. Ref.

Fatigue
Yes 702 (17.56%) 1.79 (1.51-2.12) 1.49 (1.24-1.80) 1.30 (1.10-1.53) 1.11 (0.93-1.34)
No 3295 (82.44%) Ref. Ref. Ref. Ref.

Diarrhea
Yes 232 (5.80%) 1.98 (1.49-2.62) 1.52 (1.13-2.05) 1.30 (1.00-1.70) 1.07 (0.95-1.45)
No 3765 (82.44%) Ref. Ref. Ref. Ref.

Perceived these symptoms as COVID-19
Yes 585 (14.64%) 1.48 (1.23-1.77) 0.97 (0.78-1.21) 1.40 (1.18-1.68) 1.17 (0.81-1.42)
No 3412 (85.36%) Ref. Ref. Ref. Ref.

Abbreviations: OR = Odds ratio; AOR = Adjusted odds ratio; CI = Confidence interval.

* p-value < 0.05.

" P-value < 0.01.

§ Depressive symptoms was defined as individuals who scored > 10.
% PTSS was defined as individuals who scored > 27.

€ Included asthma, diabetes, CVD, etc.
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Table 3
Association of home-staying activities with depressive symptoms and PTSS.

Children and Youth Services Review 122 (2021) 105880

Variables N (n = 3997) Depressive symptoms

OR (95% CI)

AOR (95% CI)

PTSS"

OR (95% CI)

AOR (95% CI)

Online social networking

Yes 3095 (77.43%) 1.10 (0.94-1.27)
No 902 (22.57%) Ref.

Recreational activities'
Yes 1807 (45.21%) 0.80 (0.70-0.90)
No 2190 (54.79%) Ref.

Regular Physical exercises
Yes 1322 (33.07%) 0.79 (0.69-0.90)
No 2675 (66.93%) Ref.

Educational activities’
Yes 2300 (57.54%) 1.18 (1.04-1.34)
No 1697 (42.46%) Ref.

Household chores
Yes 2231 (55.82%) 1.04 (0.92-1.18)
No 1766 (44.18%) Ref.

Others activities'
Yes 158 (4.58%) 0.61 (0.45-0.82)
No 3814 (95.42%) Ref.

1.14 (0.97-1.33)
Ref.

0.79 (0.70-0.91)
Ref.

0.79 (0.68-0.91)
Ref.

1.19 (1.05-1.35)
Ref.

1.09 (0.96-1.24)
Ref.

0.63  (0.46-0.85)
Ref.

1.16 (0.99-1.35)
Ref.

0.88 (0.78-1.00)
Ref.

0.84 (0.74-0.97)
Ref.

1.29 (1.14-1.47)
Ref.

1.01 (0.89-1.15)
Ref.

0.98 (0.72-1.33)
Ref.

1.18% (1.01-1.38)
Ref.

0.87* (0.76-0.99)
Ref.

0.82 (0.71-0.95)
Ref.

1.31 (1.15-1.49)
Ref.

1.03 (0.90-1.18)
Ref.

1.04 (0.77-1.41)
Ref.

Abbreviations: OR = Odds ratio; AOR = Adjusted odds ratio; CI = Confidence interval.

* p-value < 0.05.

™ P-value < 0.01.

§ Depressive symptoms was defined as individuals who scored > 10.

% PTSS was defined as individuals who scored > 27.

¥ Educational activities included online class, exams, assignments, thesis.
f Recreational activities included TV series, movie, gaming, painting.

' Other activities included business, skill development, freelancing etc.

Table 4

COVID-19 related social stressors (CRSS), duration of home-stay and educational loss.

Variables N (n = 3997) Depressive symptoms

OR (95% CI)

AOR (95% CI)

PTSS’

OR (95% CI)

AOR (95% CI)

Financial uncertainty

Yes 1729 (77.43%) 1.19 (1.05-1.35)
No 2268 (56.74%) Ref.
Fear of COVID-19 infection
Yes 2037 (50.96%) 1.18 (1.04-1.34)
No 1960 (49.04%) Ref.
Fear of death (by COVID-19)
Yes 1172 (29.32%) 1.90 (1.65-2.18)
No 2825 (70.68%) Ref.
Inadequate food supply
Yes 752 (18.81%) 1.31 (1.11-1.53)
No 3245 (81.19%) Ref.
Disease related uncertainty
Yes 1471 (36.80%) 1.03 (0.90-1.17)
No 2526 (63.20%) Ref.
Exposure to COVID-19 news on media
Yes 1230 (30.77%) 1.13 (0.99-1.30)
No 2767 (69.23%) Ref.
Duration of home stay
<3 months 1660 (41.53%) Ref.
>3 months 2337 (58.47%) 1.16* (1.03-1.31)
Educational Disruption
I don’t know 664 (16.61%) Ref.
Slightly 555 (13.89%) 1.05 (0.84-1.32)
Moderately 1243 (31.10%) 1.19 (0.98-1.43)
Severely 1030 (25.77%) 1.70 (1.39-2.07)

Didn’t hamper 505 (12.63%) 1.08 (0.86-1.06)

1.13 (0.98-1.29)
Ref.

1.04 (0.90-1.19)
Ref.

1.86 (1.59-2.17)

Ref.

1.22* (1.02-1.46)

Ref.

0.89 (0.77-1.03)
Ref.

0.97 (0.83-1.13)
Ref.

Ref.
1.12 (0.99-1.28)

Ref.
1.06 (0.85-1.34)

1.26* (1.03-1.52)
1.68 (1.37-2.06)

1.11 (0.88-1.40)

1.05 (0.92-1.19)
Ref.

1.55 (1.36-1.76)
Ref.

2.12 (1.85-2.44)
Ref.

0.97 (0.82-1.14)
Ref.

1.09 (0.96-1.25)
Ref.

1.13 (0.98-1.29)
Ref.

Ref.
1.14% (1.01-1.30)

Ref.

1.15 (0.91-1.45)
1.40 (1.15-1.71)
1.93 (1.57-2.36)
0.91 (0.71-1.16)

0.99 (0.86-1.14)
Ref.

1.39 (1.21-1.61)
Ref.

1.96 (1.68-2.29)
Ref.

0.89 (0.74-1.07)
Ref.

0.95 (0.82-1.10)
Ref.

0.96 (0.82-1.13)
Ref.

Ref.
1.09 (0.96-1.25)

Ref.

1.14 (0.89-1.44)
1.41 (1.15-1.72)
1.86 (1.51-2.29)
0.93 (0.72-1.19)

Abbreviations: OR = Odds ratio; AOR = Adjusted odds ratio; CI = Confidence interval.

* P-value < 0.05.

" P-value < 0.01.

§ Depressive symptoms was defined as individuals who scored > 10.
5 PTSS was defined as individuals who scored > 27.

students may be attributable to the fact that media led to the exposure to
mass trauma (Neria & Sullivan, 2011). In addition to that, losing loved
one/family members (Keyes et al. 2014), being a friend or family

member of a health-care personnel or a person infected with COVID-19
(Jiang et al. 2020) may be the reason for the elevated prevalence of PTSS
among students. However, those are speculative and so it warrants
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Fig. 1. Prevalence of PTSS among participants.

further research in student sample during COVID-19 in Bangladesh.

The prevalence estimate of depressive symptoms in the present study
is 52.87% (Fig. 2). However, recent reports from China (Tang et al.,
2020) and Greece (Kaparounaki et al., 2020) showed 9% and 74.3%
depression, respectively. This discrepancy may be attributable to
different socioeconomic status and developed health care system.
However, a recent study showed that uncertainty about the health care
system capacity affected mental health (Banna et al., 2020). Concur-
rently, unmarried individuals were 30% more likely to suffer from
depressive symptoms (Table 1) which is in line with a previous study
indicating greater psychological impact among singles compared to
married population (Rodriguez-Rey, Garrido-Hernansaiz, & Collado,
2020).

Corresponding to the previous studies, our study showed that being
female was associated with a higher risk of developing PTSS and
depressive symptoms (Gonzalez-Sanguino et al., 2020). A recent study
during the COVID-19 pandemic revealed violence against women
increased during lockdown from 4.4% to 14.8% which was significantly
associated with mental health problems like depression (Sediri et al.
2020). This might be a prominent reason for elevated depression and
PTSS among women in the present study. In addition to that, women are

more financially vulnerable than men during this COVID-19 pandemic
and financial loss may increase the likelihood of developing PTSS and
depression (Boyraz and Legros 2020; Sultana et al., 2020a). Apparently,
students participating in this study were mostly healthy. Only 5.43%
reported to have serious illness like asthma, diabetes, etc. As expected,
students with serious health conditions were 52% and 35% more likely
to experience depressive symptoms and PTSS (Table 2). This might
possibly be the result of being knowledgeable to the fact that people
with underlying health conditions are at greater risk of COVID-19
infection (Centers for DIsease Control and Prevention (CDC), 2020).
The study indicates lower likelihood of depressive symptoms and PTSS
among students those were residing in other divisions apart from Dhaka
during lockdown. As of 17th Aug, Dhaka division had the highest attack
rate (4147/1,000,000) and other 7 divisions had lower attack rate (410/
1,000,000 in Mymensingh division) compared to Dhaka (World Health
Organization, 2020c). The lower number of confirmed cases might be
the reason for lower likelihood of mental health difficulties in other
divisions except from Dhaka. However, it’s worth noting that longer
home stay increased the risk for depressive symptoms and PTSS
(Table 4). This finding corresponds to a previous study indicating longer
confinement is associated with poorer mental condition (Brooks et al.,
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Fig. 2. Distribution of participants by depressive symptoms.
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2020).

Almost two third (70.77%) of the participants reported they expe-
rienced educational disruptions had higher odds for PTSS and depressive
symptoms (Table 4). This finding indicates that the educational loss due
to the institutional shut down has significantly affected students’ mental
health. Though online education was introduced to fill the loss but rural
and underprivileged individuals without devices, internet or high-speed
broadband connection were still in stress for not being able to attend
online class. A recent suicide pact has been reported which was related
to unresolved arguments about the online schooling (Mamun, Chan-
drima, & Griffiths, 2020). Additionally, respondents who involved
themselves in educational activities (i.e., online class, exams, assign-
ments, thesis) were 31% and 19% more likely to experience PTSS and
depressive symptoms, respectively (Table 3). Uncertainty about aca-
demic advancement might act as a stressor for students (Roy et al.,
2020). Longitudinal research and qualitative explorations are needed in
order to understand the mechanisms behind this finding.

Another noteworthy finding was about students experiencing sus-
pected COVID-19 symptoms such as fever, dry cough, sore throat, dif-
ficulty breathing and fatigue had higher likelihood of having PTSS and
depressive symptoms (Khan et al., 2020). It encourages the adopting of a
fast COVID 19 diagnostic strategy with widespread access to mitigate
the psychological effect and psychiatric symptoms (Wang et al., 2020).
Most importantly, due to the resemblance of these symptoms with
COVID-19, about 14.64% of the students perceived that they were
infected with COVID-19 and produced higher level of PTSS and
depressive symptoms among them. This finding corresponds to previous
study conducted on Bangladeshi students indicating increased depres-
sion and event specific distress associated with perceiving flu-like
symptoms as COVID-19 (Khan et al., 2020). This finding indicates the
importance of adding psychological intervention with treatment for who
experience suspected symptoms during any outbreak. Regarding the
variables related to psychological impact, we have found recreational
activities and physical exercise helped students to cope up with the
situation by indicating lower level of PTSS and depressive symptoms
(Table 3). Recreational activities can provide rest by rendering less stress
throughout the pandemic. Furthermore, physical activity is able to
decease psychological morbidities by ameliorating sleep quality (Ji
et al., 2017). The study also figures strong association of fear of COVID-
19 infection and fear of death by COVID-19 with PTSS and depressive
symptoms (Khan et al., 2020) which indicates that PTSS can occur when
fear is not regulated appropriately (Rau, DeCola, & Fanselow, 2005).
About 19% and 77.43% of the students reported to have inadequate food
supply and financial uncertainty that were significantly associated with
depressive symptoms. It is no surprise considering extended confine-
ment and social isolation that is exhausting limited resources available.
As students are receptive to mobile applications (Do et al., 2018), health
personnel should consider ensuring online psychological care through
smartphone. Furthermore, adaptation of healthy lifestyles like doing
physical exercise regularly is highly recommended to prevent depression
and PTSS.

4.1. Strength and limitation

To the best of our knowledge, this study is reporting novel findings
for the first time on PTSS and depressive symptoms among Bangladeshi
students during COVID-19 mandatory home confinement. This study
assessed the effect of educational disruption and suspected COVID-19
symptoms on mental health among students during COVID-19 which
might assist in suitable policy implementation for students.

The present study has some limitations that should be noted whilst
interpreting the findings. Firstly, the self-reported data from the study
are subjected to social desirability bias and reporting bias. As internet
access was a requirement to participate in this study, it is definite that
the study could not include respondents from lower socio-economic
subgroup who do not have access to the internet. Thirdly, convenience

Children and Youth Services Review 122 (2021) 105880

sampling technique is limited by selection bias. Although respondents
were from all 8 divisions, responses were not equally distributed in all 8
division. It was possible that the most concerned individuals were more
likely to participate in the study. Finally, the cross-sectional design of
the study limited the ability to draw any causality which emphasize the
need for future longitudinal study. Large-scale studies with both quali-
tative and quantitative methods should be conducted to further explore
these issues. Notwithstanding these limitations, we believe that the
study provides an important early look at the mental health of students
during COVID-19 outbreak.

5. Conclusion

The results of this study provide the first nationwide data about PTSS
and depressive symptoms among Bangladeshi students, suggesting the
need for adequate psychological support. The factors that predicted
higher impact were being female, having suspected COVID-19 symp-
toms, fear of infection and death by COVID-19, longer duration of home-
stay and educational disruptions. While physical exercise and recrea-
tional activities emerged as the protective factors against depressive
symptoms and PTSS. A key public health implication is that the findings
of this research could help identify students who are particularly
vulnerable to mental health issues so that health authorities can provide
effective psychological support around the world to cope with this sit-
uation mentally at such difficult times.
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