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Abstract

The purpose of this study was to investigate the prevalence of depression and anxiety
among Bangladeshi university students during the COVID-19 pandemic. It also aimed at
identifying the determinants of depression and anxiety. A total of 476 university students liv-
ing in Bangladesh participated in this cross-sectional web-based survey. A standardized e-
questionnaire was generated using the Google Form, and the link was shared through social
media—Facebook. The information was analyzed in three consecutive levels, such as uni-
variate, bivariate, and multivariate analysis. Students were experiencing heightened
depression and anxiety. Around 15% of the students reportedly had moderately severe
depression, whereas 18.1% were severely suffering from anxiety. The binary logistic regres-
sion suggests that older students have greater depression (OR = 2.886, 95% Cl = 0.961-
8.669). It is also evident that students who provided private tuition in the pre-pandemic
period had depression (OR = 1.199, 95% CI = 0.736—1.952). It is expected that both the gov-
ernment and universities could work together to fix the academic delays and financial prob-
lems to reduce depression and anxiety among university students.

Introduction

The outbreak of coronavirus diseases (COVID-19) has been substantially influencing the life
and living of people across the world, especially after the declaration of a global pandemic by
the World Health Organization in the second week of March 2020 [1]. As of June 7, 2020,
around 6.91 million people were infected with the COVID-19, with a confirmed fatality of
another 0.4 million worldwide [2]. Hence, many countries implemented a range of anti-epi-
demic measures, such as restricting travel for foreign nationals [3], closing down public spaces,
and shutting down the entire transit system [4, 5], to contain the transmission of the highly
contagious infections from human-to-human.
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Following the detection of first COVID-19 case on March 8, 2020 [6], Bangladesh like
many other countries put the lockdown strategy into effect on March 26, 2020, to ensure
‘social distance’ through ‘home quarantine’ to curb the ‘spread’ among its population [7-9],
since a precise treatment or vaccine for the infected and people at risk are yet to achieved by
the global health community [10, 11]. However, all education institutions were closed initially
from March 18 to March 31, 2020 across the country and later extended to the mid of June
2020 in phases [12, 13].

This unprecedented experience of home quarantine’ under lockdown with the uncertainty
of academic and professional career has multifaceted impacts on the mental health of students.
For example, a Canadian study focusing on the effects of quarantine after the severe acute
respiratory syndrome (SARS) epidemic found an association between longer duration of quar-
antine with a high prevalence of anxiety and depression among people [14]. The ongoing
COVID-19 pandemic is creating a psycho-emotional chaotic situation as countries have been
reporting a sharp rise of mental health problems, including anxiety, depression, stress, sleep
disorder as well as fear, among its citizens [15-19], that eventually increased the substance use
[15] and sometimes suicidal behavior [20-22]. Researchers in China observed that the greater
exposure to ‘misinformation’ through social media are more likely contributing to the devel-
opment of anxiety, depression, and other mental health problems among its population of dif-
ferent socioeconomic background [23-26]. Studies before the COVID-19 pandemic also
suggested an inverse relationship between media exposure and mental health [27, 28]. On the
contrary, a study in South Korea during the Middle East respiratory syndrome (MERS)
reported a positive relationship between risk perception and media exposure [29].

Given the unexpected circumstances, it is crucial to explore the psycho-social experience of
university students in Bangladesh, especially during the COVID-19 pandemic. Such a study is
expected to measure the psychological impacts of an unforeseen emergency on students, as
well as to formulate and execute effective interventions and strategies to mitigate the mental
health of people at large. This study was designed to address the psychological problems expe-
rienced by university students in Bangladesh.

Materials and methods
Data source

The survey was conducted in the second week of May, from May 6 to May 12, 2020. Students
enrolled in different universities across Bangladesh were the target population. An easy to
understand questionnaire was used to collect ‘basic information,” ‘depression,” and ‘anxiety’
related information. An online-based platform was used to distribute the e-questionnaire,
developed by using the Google Form, to the students. University students from all the divi-
sions in Bangladesh were contacted through different social networks and interviewed (see
Fig 1).

Sampling technique

The Snowball sampling technique was used for collecting information from students. An
informed consent form was attached to the e-questionnaire, and each participant consented to
participate in the survey after reading the consent form. The participants were asked to share
the e-questionnaire with their friends using their personal and institutional Facebook and
Messenger.
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Fig 1. Flow chart.
https://doi.org/10.1371/journal.pone.0238162.g001

Ethical issues

This study was formally approved by the Ethical Clearance Committee of Khulna University,
Bangladesh. The participants responded anonymously to the online survey by filling up an
informed consent letter in the first section of the e-questionnaire. In the consent form, all the
participants were provided with information concerning the research purpose, confidentiality
of information, and right to revoke the participation without prior justification.

Measures

Basic information. ‘Basic Information’ contained the personal information of the respon-
dents. Current ‘age’ of students (‘17-20’, 21-24’, “>24’), whether the student is ‘lagging behind
study’ (‘yes” and ‘no’), doing any sorts of ‘exercise during lockdown’ (‘yes” and ‘no’), students
who did ‘tuition’ before lockdown (‘yes’ and ‘no’), the gender of the student (‘male’ and
‘female’), ‘place of residence’ of students (‘rural’ and ‘urban’), is he/she ‘living with family’ dur-
ing lockdown (‘yes’ and ‘no’).

Depression. Depression was determined by using the Patient Health Questionnaire
(PHQ-9). PHQ-9 is an easy way to use in a questionnaire for screening depression of the
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responses that are used to predict depression of an individual and what state he/she is in dur-
ing the survey. The scores in PHQ-9 range from ‘0 = not at all’ to 3 = nearly every day’ [30].
The reason for choosing PHQ-9 was that it proved to be a useful tool for detecting depression
[31]. The levels of depression for the study were categorized as ‘mild = 5-9’, ‘moderate = 10-
14, ‘moderately severe = 15-19,” ‘severe = > 20.’

Anxiety. Anxiety was evaluated by using the Generalized Anxiety Disorder (GAD-7). In
the questionnaire, the questions were used for screening anxiety state of an individual on a
scale ranging from ‘0 = not at all sure’ to ‘3 = nearly every day’ [32]. GAD-7 has been found
successful in identifying anxiety among different populations and thus used for its reliability
[33]. The levels of anxiety for the study were categorized as ‘none-minimal = <5, ‘mild = 5-9,
‘moderate = 10-14 and ‘severe = > 15..

Statistical analysis

Frequency tabulation was used to summarize basic information of respondents, as well as their
response to depression and anxiety. Binary logistic regression [34] was used to identify vari-
ables influencing depression and anxiety among students by categorizing the outcome variable
into two categories, i.e., depressed = ‘yes’ and ‘no’ and anxious = ‘yes’ and ‘no,” which would
provide a clearer idea about how intensely different factors are influencing the outcomes.
Logistic regression generates the coefficients (and its standard errors and significance levels) of
a formula to predict a logit transformation of the probability of the presence of the characteris-
tic of interest:

logit (p) =b,+ b, X, +b,X,+ ... + b X, (1)
Where p is the probability of the presence of the characteristic of interest. The logit transfor-
mation was defined as the logged odds:

Odd p Probality of presence of characteristic
S = =
1—p  Probality of absence of charecteristic

(2)
And,
logit (p) = loglog (f%p) (3)

Rather than choosing parameters that minimize the sum of squared errors (like in ordinary
regression), estimation in logistic regression accepts parameters that maximize the likelihood
of observing the sample values.

Results

Table 1 shows the descriptive information of different selected variables of the university stu-
dent in Bangladesh. Results show that 392 (82.4%) students were found to have mild to severe
depressive symptoms, and 389 (87.7%) students were found to have mild to severe anxiety
symptoms. More than 60% of the students were male (67.2%), and the rest were female. One
in three students lived in rural areas (35.1%). Less than a quarter percent of students (24.8%)
believed that they were not academically lagging, and just over 30% reportedly have exercise
regularly during the lockdown at home.

Table 2 shows the prevalence of depression and anxiety among Bangladeshi university stu-
dents. Out of the total 476 valid participants, 392 (82.4%) were found to have mild to severe
depressive symptoms. Male (67.35%) had higher depressive symptoms than the female
(32.65%) counterparts, whereas students in the early twenties (66.07%) showed higher
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Table 1. Frequency table for different selected variables.

Variables Frequency Percent

Age

17-20 115 24.2

21-24 319 67.0

>24 42 8.8
Exercise

No 293 61.6

Yes 183 38.4
Lagging academically

No 118 24.8

Yes 358 75.2
Providing private tuition

No 240 50.4

Yes 236 49.6
Gender

Male 320 67.2

Female 156 32.8
Place of residence

Rural 167 35.1

Urban 309 64.9
Living with family

No 14 2.9

Yes 462 97.1
Depression

None-minimal (<5) 84 17.6

Mild (5-9) 136 28.6

Moderate (10-14) 133 27.9

Moderately severe (15-19) 72 15.1

Severe (>20) 51 10.7
Anxiety

Minimal (<5) 87 18.3

Mild (5-9) 185 38.9

Moderate (10-14) 118 24.8

Severe (>15) 86 18.1

https://doi.org/10.1371/journal.pone.0238162.t001

depressive symptoms than other age groups. Depression was also prevalent among students
with no physical exercise (62.24%) and those who consider themselves lagging behind others
in terms of academic activities (76.78%). Besides, students living with families (96.93%) and in
urban areas (65.05%) showed higher depressive symptoms. In the case of anxiety, 389 (87.7%)
students exhibited mild to severe anxiety symptoms. Out of the total students suffering from

an anxiety disorder, females (33.67%) had lower anxiety symptoms than males (66.33%),

whereas students in the early twenties (66.58%) showed higher anxiety. Like depression, anxi-
ety was also prevalent mostly among students with no physical exercise (61.95%), troubled
with the thought of lagging behind others academically (76.60%). Moreover, students living in

urban areas (62.21%) with families (96.40%) also showed symptoms of anxiety.

Table 3 reveals that students who thought that s/he was lagging behind others in academic
activities were 1.8 times (95% CI: 1.098, 2.935) more likely to be depressed than the student
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Table 2. Results of the PHQ-9 and GAD-7 (n = 476).

Variable Depression
None-minimal

Gender

Male 56 (11.8)

Female 28 (5.9)
Age

17-20 20 (4.2)

21-24 60 (12.6)

>24 4(0.8)
Exercise

No 49 (10.3)

Yes 35(7.4)
Lagging academically

No 27 (5.7)

Yes 57 (12)
Providing private tuition

No 44(9.2)

Yes 44 (8.4)
Living with family

No 2(0.4)

Yes 82(17.2)
Place of residence

Rural 30 (6.3)

Urban 54 (11.3)

Mild

103 (21.6)
33(6.9)

39 (8.2)
86 (18.1)
11 (2.3)

79 (16.6)
57 (12.0)

33(6.9)
103 (21.6)

71 (14.9)
65 (13.7)

4(0.8)
132 (27.7)

51 (10.7)
85 (17.9)

https://doi.org/10.1371/journal.pone.0238162.t002

Anxiety
Moderate Moderately severe Severe Minimal Mild Moderate Severe
84 (17.6) 45 (9.5) 32(6.7) 62 (13.0) 125 (26.3) 82 (17.2) 51 (10.7)
49 (10.3) 27 (5.7) 19 (4.0) 25 (5.3) 60 (12.6) 36 (7.6) 35(7.4)
27 (5.7) 19 (4.0) 10 (2.1) 20 (4.2) 53 (11.1) 25(5.3) 17 (3.6)
94 (19.7) 44 (9.2) 35(7.4) 60 (12.6) 113 (23.7) 85(17.9) 61(12.8)
12 (2.5) 9(1.9) 6(1.3) 7 (1.5) 19 (4.0) 8(1.7) 8(1.7)
81(17) 52 (10.9) 32 (6.7) 52 (10.9) 110 (23.1) 72 (15.1) 59 (12.4)
52 (10.9) 20 (4.2) 19 (4.0) 35 (7.4) 75 (15.8) 46 (9.7) 27 (5.7)
36 (7.6) 15 (3.2) 7 (L.5) 27 (5.7) 50 (10.5) 31 (6.5) 10 (2.1)
97 (20.4) 57 (12.0) 44 (9.2) 60 (12.6) 135 (28.4) 87 (18.3) 76 (16.0)
59 (12.4) 37 (7.8) 29 (6.1) 47 (9.9) 91 (19.1) 57 (12.0) 45 (9.5)
74 (15.5) 35(7.4) 22 (4.6) 40 (8.4) 94 (19.7) 61 (12.8) 41 (8.6)
3(0.6) 1(0.2) 4(0.8) 0(0.0) 8(1.7) 1(0.2) 5(1.1)
130 (27.3) 71 (14.9) 47 (9.9) 87(18.3) 177 (37.2) 117 (24.6) 81(17.0)
53 (11.1) 19 (4.0) 14 (2.9) 29 (6.1) 75 (15.8) 37(7.8) 26 (5.5)
80 (16.8) 53 (11.1) 37(7.8) 58 (12.2) 110 (23.1) 81(17.0) 60 (12.6)

with no such worries. Students living with families were 2.6 times (95% CI: 1.418, 4.751), more
likely to be depressed than the students living apart from families. On the other hand, students
providing supplementary classes before lockdown were 1.4 times (95% CI: 0.856, 2.227), more
likely to show mild to severe anxiety symptoms than their counterparts with no such involve-
ment. Students who were worried about their academic activities were 1.8 times (95% CI:
1.099, 2.883) more likely to exhibit mild to severe anxiety symptoms than students with no
such worries. Students living with families were 1.8 times (95% CI: 1.021, 3.308), more likely to
have mild to severe anxiety symptoms than students staying away from families during the
lockdown.

Discussion

COVID-19 pandemic came out as the most devastating and challenging crisis for public health
in the contemporary world. Apart from the soaring mortality rate, nations across the globe
have also been suffering from a spike of the excruciating psychological outcomes, i.e., anxiety
and depression among people of all ages. University students are no exception, as all the educa-
tional institutions are unprecedentedly closed for more than usual, and for Bangladesh, it is
more than two months in a row. Such closure, in general, triggers a sense of uncertainty about
academic and professional career among the educands and intensifies persistent mental health
challenges among university students [33, 35, 36]. Given such circumstances, the main goal of
this study was to investigate the prevalence of depression and anxiety among the Bangladeshi
university students during the COVID-19 pandemic and to explore the factors influencing the
presence of depression and anxiety disorder.
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Table 3. Binary logistic regression model predicting depressive and anxiety symptoms, based on the PHQ-9 and the GAD-7 scales.

Variables Depression Anxiety
B P value OR 95% CI Lower-Upper B P value OR 95% CI Lower-Upper

Age

17-20 ™ 1.000 1.000

21-24 0.057 0.082 1.059 0.632-1.775 0.112 0.668 1.118 0.672-1.861

> 24 1.060 0.059 2.886 0.961-8.669 0.486 0.290 1.626 0.661-3.998
Providing private tuition

No ™f 1.000 1.000

Yes 0.181 0.046 1.199 0.736-1.952 0.322 0.018 1.381 0.856-2.227
Gender

Male " 1.000 1.000

Female 0.032 0.902 1.033 0.616-1.732 0.380 0.155 1.462 0.866-2.468
Place of residence

Rural " 1.000 1.000

Urban 0.022 0.933 1.022 .618-1.690 0.168 0.512 1.183 0.716-1.953
Lagging academically

No " 1.000 1.000

Yes 0.585 0.020 1.795 1.098-2.935 0.577 0.019 1.780 1.099-2.883
Exercise

No ™f 1.000 1.000

Yes -0.128 0.601 0.880 0.544-1.422 -0.008 0.974 0.992 0.617-1.594
Living with family

No *f 1.000 1.000

Yes 0.954 0.002 2.595 1.418-4.751 0.609 0.042 1.838 1.021-3.308

ref. Reference groups
OR:0dd ratio;

€L Confidence interval

https://doi.org/10.1371/journal.pone.0238162.t003

The findings of the web-based cross-sectional survey indicate that more than two-thirds of
the students were experiencing mild to severe depression (82.4%) and anxiety (87.7%). Earlier
studies in Bangladesh observed the presence of both depression and anxiety among students in
higher academia. For example, a survey of medical students in 2015 suggested that more than
50% of students in medical colleges are suffering from depression (54.3%) and anxiety (64.8%)
[37]. Another study, on university students excluding the freshmen, complemented the previ-
ous work and found that the prevalence rate of depression and anxiety was 52.2% and 58.1%,
respectively [38]. Compared to the earlier studies, our study suggests that university students
in Bangladesh are experiencing an unparalleled growth of depression and anxiety under the
current global pandemic situation.

The results also suggest that the university students’ involvement in private tuition is a criti-
cal factor in understanding the increased prevalence of depression and anxiety among them.
In Bangladesh, a significant number of students are involved in part-time jobs, such as private
tuition, to finance their educational expenses, and sometimes to support their families, and
their reliance on private tutoring as a part-time job is increasing gradually [39]. However,
being unable to provide tuition under the lockdown situation means disruption of regular
income and joblessness. The prolonged unemployment, together with financial insecurity, is
the most significant stressors contributing to the increased rates of depression and anxiety
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among university students in Bangladesh. A study suggests that unemployment is significantly
associated with mental and somatic disorders, which could limit the individuals’ chances for
feelings of achievement, accomplishment, and satisfaction, and eventually lead to the
impairment of psychological functioning [40]. Self-esteem could also be affected by the loss of
work as studies found that lack of family support during unemployment adversely affects the
mental well-being of individuals [41, 42].

Apparently, the sudden joblessness and financial insecurity are putting the university stu-
dents in an unpleasant situation, affecting their socioeconomic and mental well-being [43]. It
has been well accepted that living with families strongly generate reassurance among the indi-
viduals, therefore, reduce depression and anxiety. Because positive family environments often
benefit the mental health of the vulnerable youth experiencing depression or anxiety [44].
However, this pandemic has brought extreme financial pressure on families. Most of the fami-
lies have been suffering from unmanageable debts and a decline in income, thus, leaving the
family members in a traumatized situation [45, 46]. University students, who used to earn and
contribute to their families before lockdown, can hardly assist their parents in this crisis
moment. The results of this study suggest that despite living with family, anxiety and depres-
sive symptoms have been increasing among university students in Bangladesh mainly due to
financial insecurity.

Universities in developed countries put strict health protocols into action, such as washing
hand, using face-mask, advising ‘stay-home’ strategy when sick, to facilitate continuation of
education in higher academia and later switched to campus-wide online learning [47, 48]. In
Bangladesh, the protective interventions, such as wearing mask or using the personal protec-
tive equipment, are yet to be enforced largely due to limited supplies [49, 50], hence, the gov-
ernment opted to implement the country-wide lockdown. Approximately two-thirds of the
students are getting depressed thinking they might be falling academically behind their
contemporaries in other parts of the world during the prolonged closure of universities. They,
however, reiterated that the online classes could not fulfill their requirements [51] and a signif-
icant percentage of the students are still out of the reach of the online class. In addition, their
research projects and internships had to be ceased since they were instructed to leave the halls
(dormitories for students) of their respective universities [3]. Not only that, the Covid-19 crisis
also created a severe challenge of the global reversion for the graduates to accomplish their
future academic and working goals [52]. Although university closures were intended to keep
students safe, for many, these notions came out with different sets of mental health issues.

Meanwhile, a study reported that graduate students generally experience significant
amounts of stress and anxiety, which also affects their usual behavior [53]. The results in this
study stressed on the fact that the nation-wide lockdown in Bangladesh is going to cause a sig-
nificant disruption in the academic programs and create a gap in both teaching and learning.
The academic delays could have long-term impacts on the psychology of students as they are
more likely to be graduated later than they have expected. In this regard, faculties, as well as
university authorities, should stay connected with the students using social media platforms
and motivate them to move forward together during this difficult time.

Apart from the issues mentioned above, this study found no significant differences between
male and female students with relation to depression or anxiety, thus complement previous
studies [36, 37, 54]. However, Egyptian research remarked that female university students are
more likely to suffer anxiety and less prone to depression than male students [55]. The current
study did not find any statistically significant association between the socio-demographic vari-
ables (including place of residence and exercise) with depression and anxiety. A few studies,
on the contrary, reported a significant association between socio-demographic variables [37]
and exercise [56] with depression and anxiety. A Malaysian study reported substantial
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differences concerning age and permanent residence with depression or anxiety, however,
observed no significant association between some socio-demographic variables (including
gender, ethnicity, study major, monthly family income) and the psychological problems [36].

Strengths and limitations

The strengths and limitations of the current study are determined by several issues. The e-
questionnaire allows to assess the prevalence of anxiety and depression among university stu-
dents while maintaining the WHO recommended “social distance” during the COVID-19
pandemic, which otherwise would be impossible. Moreover, the data for the e-survey were col-
lected by globally validated standardized tools for quantitative analysis. On the contrary, given
the limited resources available and the time-sensitivity of the COVID-19 outbreak, the snow-
ball sampling strategy was chosen instead of random samples. In this cross-sectional study, the
identified factors are regarded as associated factors, which could be either be the causes or the
results of depression or anxiety. Furthermore, due to ethical requirements on anonymity and
confidentiality, the contact details of the respondents was not collected. However, the use of
validated screening e-questionnaire was considered as a cost-effective approach to explore the
situation in general, therefore, used in this study. Since the research methodology could not
reach people with medically examined depression and anxiety symptoms, the provision of the
results may not fully reflect the severity of depressive and anxiety symptoms among students.
Another limitation of this study is not using the tools designed specifically for the COVID-19
pandemic, such as the coronavirus anxiety scale (CAS). Meanwhile, it would be ideal for con-
ducting a prospective study on the same group of participants with tools developed especially
for the COVID-19 pandemic after a period to provide a concrete finding and to facilitate the
demand for a focused public health initiative.

Conclusion

Despite some limitations, this study gives the first empirical evidence that a large percentage of
Bangladeshi university students have been suffering from depression and anxiety symptoms
during the ongoing pandemic. In addition to academic and professional uncertainty, financial
insecurity is contributing to the rise of depression and anxiety among university students. To
minimize the growing mental health problems, the government, along with the universities,
should work together to deliver promptly and accurately economy-oriented psychological sup-
port to the university students. To ensure the continuous involvement of students in educa-
tional processes, the universities should initiate all-inclusive online-based educational
programs to reach out the students living in remote areas with or without devices in associa-
tion with internet-service providers by providing scholarship or student loan. Furthermore,
parents should be encouraged, by providing pandemic response and recovery support from
the government, to create a friendly and positive family environment for university students
without imposing pressure on the future academic and working career.
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