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A B S T R A C T

Background: Current COVID-19 researches suggest that both general population and health-care providers (HCPs)
are at risk of elevated psychological sufferings including suicidality. However, suicidality has not been addressed
properly, although mental health problems are studied globally. Besides, the extreme fear of COVID-19 infection
is being existed among the Bangladeshi HCPs, that is reported by a recent patients' suicide because of HCPs
treatment negligence.
Methods: A web-based cross-sectional study was administered through the social media platforms. A total 3,388
respondents took part in the survey (mean age 30.1 � 6.4 years) among them 834 were frontline HCPs (30.7 � 5.6
years). The measures included socio-demographics, PPE-related and patient-care related information and a
question concerned with the COVID-19 suicidal behavior.
Results: About 6.1% of the total participants had suicidal behavior, with no detectable differences within the
groups (i.e., general population and HCPs). Regression analysis showed that being female, being divorced, and
having no child were emerged as independent predictors for suicidality. There was no significant association
between the PPE-related or patient-care related variables and suicidal behavior of the HCPs. Majority of the
participants sometimes had fear of death although no significant relation of the factor was found with suicidality.
Limitations: The study can be limited because of its nature (i.e., cross-sectional self-reporting online survey) and
not considering non-COVID-19 related suicide risk factors etc.
Conclusions: The present findings identified the substantial proportion of the HCPs and general population had
COVID 19 related suicidal behavior. It can be used to advocate a large-scale suicide safety plan using a multi-
disciplinary approach herein.
1. Introduction

The ongoing COVID-19 disease (also known as novel corona virus
disease) outbreak has turned into a public health emergency of interna-
tional concern, and later it was also declared as a pandemic by the World
Health Organization. As of 11 May 2020, a total 4,006,257 confirmed
cases and 278,892 deaths were reported globally whereas a total 14,032
cases and 973 deaths were reported in Bangladesh (WHO, 2020). In fact,
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lack of sufficient COVID-19 diagnostic kits as well as presence of one
test-center only till the last week of March were alleged for lower case
reporting in Bangladesh (where the present study was carried out; The
Daily Star, 2020a). Besides, an unpublished report claimed that 81% of
the total population might be affected in the country whereas 507,442
people might have to die (Mridha et al., 2020). The report was shared
throughout the social media platforms by popular celebrities although it
was not peer-reviewed or reflected by data-driven computational models.
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Hence, the overall situation is arguably leading the mass people to higher
fear of COVID-19 infection, panic towards COVID-19 and other associ-
ated psychological distresses. Additionally, Dhaka, the capital of the
country and the top most populated city across the world, is reported to
have the highly polluted environment, which results in greater acute
respiratory infection incidence rates now-a-days. Also, the infection rate
was claimed to be seven times higher than the previous year; therefore,
the incidence may have influence on rising public fear as of flue like
symptoms that are represented in the COVID-19 patients as well (Dhaka
Tribune, 2020a).

The health-care providers (HCPs) are directly involved in the
diagnosis, treatment, and care of patients and previous studies showed
that they had higher chance of developing mental illness like depres-
sion, fear, anxiety, stress, trauma etc. because of contagion and infec-
tion fear of themselves and their family members (Khan et al., 2020;
Mamun et al., 2020a; Usman et al., 2020). In Bangladesh, there is no
clear estimation on HCPs psychological sufferings during the COVID-19
pandemic although they are anticipated to be most vulnerable to these
sufferings mainly because – (i) people rush to all sorts of hospitals with
flu-fever like symptoms hiding their travel and contact history despite
having specific hospitals for COVID-19 treatments (Anadolu Agency,
2020), (ii) there is huge shortage of PPE (Al Jazeera, 2020) and its'
questionable quality (The Financial Express, 2020), (iii) substandard
PPE was alleged for many of HCP's infection [e.g., as of 30 April, 500
doctors (within total 7,103 cases) are affected with COVID-19 disease
and 600–700 doctors are in home or institutional quarantine (The
Daily Star, 2020b)], (iv) two HCPs death cases are reported for not
getting enough treatment facilities (e.g., unavailability of ambulance to
move to COVID-19 designated hospital) (Dhaka Tribune, 2020b).
Moreover, without proper safety measures, the HCPs are also in
dilemma whether to continue the job or not owing to personal and
family protection. In some cases, their such decision made them fall
into the state of partial unemployment which may aggravate mental
sufferings during the crisis period (Dhaka Tribune, 2020c; Mamun
et al., 2020b; Rafi et al., 2019).

There is a recent report, that claimed patients' suicide occurrence
because of treatment negligence by the HCPs in Bangladesh (Mamun
et al., 2020a). The HCPs assumed the patients' as infected with the
COVID-19, and declined to treat her, even they also forbid other patients
to get touch with the victim where the victim was not tested for COVID-9
(Mamun et al., 2020a). Besides, since the mental health sufferings are
likely to persist for a long time even after the crisis leading to traumatic
disorders (Lee et al., 2018), the HCPs as well as the general population
may be considered to be the most vulnerable in the present Bangladeshi
context. The aggregated fear of contagion, loneliness, anxiety, phobia,
economic crisis, fear of not getting proper treatment during emergency
are arguably suicide contributing factor as the 90% of suicide occurred
due to mental disorders and traumatic sufferings (Dsouza et al., 2020;
Mamun and Griffiths, 2020a, 2020b). Although there are many studies
that accessed the psychiatric issues among the general people and HCPs
during the current COVID-19 pandemic, none of them assessed the sui-
cidal behaviors to date (Pappa et al., 2020; Rajkumar, 2020). Many HCPs
suicide occurrences are reported in press media although (Jahan et al.,
2020a), suicidal behaviors (i.e., suicidal thoughts, suicide plan, suicide
attempt etc.) are not investigated anywhere (e.g., Bhuiyan et al., 2020;
Dsouza et al., 2020; Griffiths andMamun, 2020; Mamun and Ullah, 2020;
Mamun et al., 2020c). Besides, the COVID-19 suicides reports (including
HCPs) in the social media can further contribute to copycat suicides
(Ruder et al., 2011). Thus, the present study aimed to investigate the
suicidality and its associated risk factors of HCPs by comparing with that
of general population as it is anticipated that the HCPs may have higher
suicidality as of being exposed to critical situation and higher mental
health sufferings.
2

2. Methods

2.1. Participants, procedure and ethics

A web-based cross-sectional study was administered through the so-
cial media platforms (i.e., Facebook, WhatsApp, Imo etc.) from 8 to 25
April, 2020. Approximately 3400 participants were contacted whereas,
3,388 respondents took part in the survey (mean age 30.1 � 6.4 years).
Among them 2,554 were general population (29.6 � 6.7 years) and 834
were frontline HCPs (30.7 � 5.6 years). After giving the online consent
(by mentioning the ethical guidelines and participant's rights provided by
the Helsinki Declaration, 1975), the respondents were capable to
participate in the survey. The confidentiality of the information of the
participants was assured and kept anonymous. Besides, a formal ethical
approval was obtained from the Institute of Allergy and Clinical Immu-
nology of Bangladesh (Dhaka, Bangladesh) prior to the inception of this
study.

2.2. Measures

2.2.1. Socio-demographics
Data concerning socio-demographic factors including age, gender

(male or female), marital status (unmarried, married or divorced) and
parenthood status (i.e., having children; yes/no) were asked. A question
(i.e., ‘do you have any elderly person at home?’) was asked through a binary
response to inquire about the aged person in the family who are thought
to be mostly affected by the COVID-19 disease. Lastly, personal fear of
death by COVID-19 infection was also assessed in the present study with
three answer choices (i.e., ‘all times’, ‘never’, ‘sometimes’).

2.2.2. PPE-related information
A dichotomous response (i.e., yes/no) was used to assess the personal

protective equipment (PPE)-related information among HCPs: (i)
whether they purchased PPE by themselves, (ii) whether they received
PPE from hospital authority, (iii) whether the purchased or provided PPE
was reusable and (iv) whether they were satisfied at the quality of PPE.
Besides, three answer choices (i.e., ‘less than a week’, ‘a week’, ‘more than a
week’) were given to them tomeasure the frequency of using a single PPE.

2.2.3. Patient caring-related information
For HCPs, patient-care related questions were asked in binary re-

sponses (yes/no) concerning (i) whether they were worried while
examining a patient having flu-like symptoms, (ii) whether they washed
hands after examining each patient, (iii) whether they felt insecure for
both themselves and their family members and (iv) whether they were in
fear of spreading COVID-19 to others. Additionally, two more questions
were enquired of them as to their precautionary measures at home after
returning from workplace and their attitude towards a patient returning
from abroad (see Table 4 for the exact answer choices asked).

2.2.4. Suicidal behavior
For assessing the suicidal behavior among the participants, a question

was asked (i.e., Yes/No response) like previous studies (Jahan et al.,
2020b; Xu et al., 2016). According to the concept of suicidal behavior
(i.e., intending to end one's life, making plan for the thought, and
attempting to end life; Turecki and Brent, 2016), the question, “do you
think about committing suicide, and whether these thoughts were persistent due
to the COVID-19 related issues and move forward to plan and attempt?” was
included in the present study.

2.3. Statistical analysis

The data were analyzed using Statistical Package for Social Science
(SPSS) Version 25.0 for Windows (SPSS Inc, Chicago, IL, USA). Microsoft
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Excel 2016 was used for initial data cleaning and preparation for SPSS
format. The descriptive statistics (i.e., mean, standard deviation, per-
centage, frequencies) were used for socio-demographics, PPE-related and
patient caring attitude and perception about COVID-19 disease variables.
Inferential statistics (e.g., chi-square tests) were performed to identify
significant relationships among suicidality and the variables in three
groups (i.e., total respondents, general population and healthcare pro-
viders). Besides, the binary logistic regression was performed to assess
the suicidal behavior risk factors in the variables that were significant in
bivariate analysis. In this study, the logistic regression was interpreted
with 95% confidence intervals and a p-value of <0.05 was considered
significant.

3. Results

Of the total 3388 sample, 51.8% were females; majority of the par-
ticipants were married (60.8%), without child (57.8%), and with elderly
person at their home (66.1%). Moreover, more than half (56.2%) of them
sometimes had fear of death due to COVID-19. Besides, 75.4% of the total
sample was general people and rest of them was health-care providers
(Table 1).

Table 2 represented the suicidal behavior among the total re-
spondents, about 6.1% of the total respondents had a suicidal behavior.
There was no significant difference between suicidal behavior of two
groups (i.e., general people and HCPs- 6.1% and 6.0%, respectively; p ¼
0.906). Females in the total sample (8.4% vs 3.5%; p< 0.001) and in both
general people (8.5% vs 3.6%; p < 0.001) and HCPs (8.1% vs 3.3%; p <

0.001) experienced more suicidal behaviors compared to males. Within
the marital status, persons whowere divorced had reportedmore suicidal
behavior followed by unmarried and married respondents (16.3%, 7.6%,
4.9% respectively; p < 0.001), in general population (14.3%, 8.2%, 4.5%
respectively; p < 0.001) and in HCPs (20.0%, 5.4%, 5.9% respectively; p
¼ 0.05). Respondents with no child were more prone to suicidal behavior
in the total participants and general population (7.4% vs 4.3%; p< 0.001
and 7.6% vs 3.9%; p < 0.001 respectively) although it was not signifi-
cantly associated in HCPs (Table 2).

Table 3 and Table 4 were solely represented for the HCPs regarding
personal protective equipment (PPE) and patient-caring information
respectively. About 63.2% of the HCPs purchased their own safety
equipment; on the other hand, half of them got PPE from the hospital
authorities, and only 16% was satisfied at the provided PPE. There were
no significant associations between the PPE-related variables and sui-
cidal behavior of the HCPs (Table 3). Besides, 65.3% of the HCPs were
Table 1. Distribution of the variables across general population and health-care prov

Variables Total sample, N ¼ 3388 (n; %) Gene

Gender

Male 1634, 48.2 1267

Female 1754, 51.8 1287

Marital status

Unmarried 1286, 38 1028

Married 2059, 60.9 1498

Divorce 43, 1.3 28, 1

Having children

Yes 1429, 42.2 1044

No 1959, 57.8 1510

Having COVID-19 high-risk elderly at home

Yes 2240, 66.1 1627

No 1148, 33.9 927,

Fear of death due to COVID-19

All times 683, 20.2 526,

Never 802, 23.7 595,

Sometimes 1903, 56.2 1433

3

restless in examining patients with flu-like symptoms; 91.0% felt insecure
of probable infection for both themselves and their family members due
to caring COVID-19 patients; 88.8% were in fear of transmitting the
infection as a host. Furthermore, there were no significant associations
between the patient-caring variables and suicidal behavior of the HCPs
(Table 4).

Results from the regression analysis showed that being female was a
risk factor for suicidal behaviors in total respondents (OR¼ 2.50; 95% CI
¼ 1.83–3.42), general population (OR ¼ 2.48; 95% CI ¼ 1.74–3.53) and
HCPs (OR ¼ 2.62; 95% CI ¼ 1.35–5.09). In the martial status, divorced
and unmarried participants belonging to the total sample (OR ¼ 3.77;
95% CI ¼ 1.64–8.68 and OR ¼ 1.60; 95% CI ¼ 1.20–2.13 respectively)
and general people group (OR ¼ 3.50; 95% CI ¼ 1.18–10.38 and OR ¼
1.87; 95% CI ¼ 1.34–2.60 respectively) were at elevated suicidal
behavior risk compared to the married persons. Lastly, having no child
was the strongest predictor of suicidal behavior in total sample and
general population (Table 5).

4. Discussion

The traumatic events such as pandemic, natural disaster etc. have an
aggregative role in elevated psychiatric sufferings during and as an
aftermath of these events (Cheung et al., 2008; Mamun et al., 2019;
Mamun and Griffiths, 2020a). In the prior pandemics, the elevated sui-
cide rates are reported to be high (i.e., the elderly suicide rates subse-
quently increased after the SARS pandemic [Cheung et al., 2008]).
However, during the COVID-19 pandemic, the issue of mental health is
lightly addressed in Bangladesh (e.g., Islam et al., 2020a, 2020b; Sakib
et al., 2020), but this negligence may accelerate the suicide cases
(Mamun and Griffiths, 2020b). Also, only a few studies have attempted to
analyze that phenomenon (Bhuiyan et al., 2020; Mamun and Griffiths,
2020c; Mamun et al., 2020a, 2020d). Therefore, the present study aimed
at exploring the dynamics of suicide between health-care providers
(HCPs) and general population.

Based on the unfavorable features the lockdown provides (i.e.,
isolation, quarantine, economic recession etc.), it is anticipated that
many of the people are prone to suicide due to not combating with the
situations – although there is a dearth of knowledge establishing the
suicidal behaviors across the world (Dsouza et al., 2020; Hawryluck
et al., 2004; Lee et al., 2018). However, this study for the first time re-
ports a suicidal behavior from the Bangladeshi sample (i.e., 6.1%, n ¼
206) during the time of COVID-19. Besides, there was no significant
difference on suicidal behavior between the general people and HCPs
iders.

ral population (2554, 75.4%) Health-care providers (834, 24.6%)
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, 56.1 470, 56.4



Table 2. Distribution of the suicidal behavior across general population and health-care providers.

Variables Total sample (206; 6.1%) General population (156, 6.1%) Health-care providers (50, 6.0%)

Yes (%) χ2 test value p-value Yes (%) χ2 test value p-value Yes (%) χ2 test value p-value

Gender

Male 58 (3.5) 35.4 <0.001 46 (3.6) 26.9 <0.001 12 (3.3) 8.6 <0.001

Female 148 (8.4) 110 (8.5) 38 (8.1)

Marital status

Unmarried 98 (7.6) 18.2 <0.001 84 (8.2) 17.3 <0.001 14 (5.4) 5.4 0.050

Married 101 (4.9) 68 (4.5) 33 (5.9)

Divorce 7 (16.3) 4 (14.3) 3 (20.0)

Having children

Yes 61 (4.3) 14.2 <0.001 41 (3.9) 14.6 <0.001 20 (5.2) 0.8 0.367

No 145 (7.4) 115 (7.6) 30 (6.7)

Having COVID-19 high-risk elderly at home

Yes 146 (6.5) 2.2 0.137 108 (6.6) 2.2 0.138 38 (6.2) 0.2 0.680

No 60 (5.2) 48 (5.2) 12 (5.4)

Fear of death due to COVID-19

All times 51 (7.5) 3.2 0.202 40 (7.6) 3.2 0.198 11 (7.0) 0.5 0.796

Never 49 (6.1) 38 (6.4) 11 (5.3)

Sometimes 106 (5.6) 78 (5.4) 28 (6.0)
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(i.e., 6.1% and 6.0% respectively), although HCPs are anticipated to have
higher suicidality due to the pandemic related exposures and difficulties.
However, it can be assumed that the general people are similarly feared
and panicked to COVID-19 infection as HCPs are due to misinformation
and other circumstances existing in the country (Ahorsu et al., 2020;
Khan et al., 2020; Pakpour and Griffiths, 2020). Thus, a nation-wide
study concerning public mental health sufferings is warranted.

Althoughmales are more likely to commit suicide, females are alleged
to have more suicidal behaviors due to the persistent psychological suf-
ferings they had to experience and their behavioral natures (i.e., atten-
tion seeking; Beautrais, 2006; Devries et al., 2011; Mamun et al., 2020e).
Females in the present sample are similarly more suicide prone in the
total sample and general population. The negative consequences of
lockdown (i.e., males staying at home is more likely to vent anger and
frustration on the females) may have influences on females' psychological
disturbances and higher suicidality. Besides, domestic violence; physical,
emotional or sexual torture which are reported from the females during
the COVID-19 lockdown can be additional suicidality risk factors (Dev-
ries et al., 2011). However, there are several common reasons that
Table 3. Distribution of the PPE-related information with suicidal behavior among h

Variables Total (n, %) Suicidal behavior (n,

Purchased own safety equipment

Yes 527, 63.2 32, 6.1

No 307, 36.8 18, 5.9

Received PPE from the authorities

Yes 409, 49.0 27, 6.6

No 425, 51.0 23, 5.4

Reusable

Yes 360, 43.2 19, 5.3

No 433, 51.9 30, 6.9

How long do you use your PPE

Less than a week 316, 37.9 18, 5.7

A week 136, 16.3 10, 7.4

More than a week 239, 28.7 17, 7.1

Satisfaction over PPE quality

Yes 133, 15.9 8, 6.0

No 603, 72.3 37, 6.1

4

motive suicide completions such as fear of being COVID-19 infected,
quarantine related issues, COVID-19 related stress, being isolated or
lonely, being infected, economic recession, having no supply of
drug-substances during the lockdown time (Dsouza et al., 2020; Mamun
and Griffiths, 2020c; Mamun and Ullah, 2020).

The term ‘social isolation’ can be termed as being isolated from
qualitative and quantitative social relationships in terms of individual,
community and larger level where human interaction exists (Dsouza
et al., 2020; Wang et al., 2017). There is growing evidence on any de-
structions in social relationships, which can play the influential roles in
mental health sufferings such as loneliness, depression, personality dis-
orders, psychoses and suicidal behaviors etc. (Armitage and Nellums,
2020; Dsouza et al., 2020; Wang et al., 2017). In the present COVID-19
pandemic, isolation is being adopted among the suspected and
confirmed cases globally to minimize the transmission rate. Besides, its
dramatic importance, detrimental effects on mental health is concerned.
For instance, suicide occurrences due to being isolated and loneliness are
reported during the COVID-19 crisis in India (Dsouza et al., 2020) as well
as in global adolescent (Manzar et al., 2020). However, people without
ealth-care providers (n ¼ 834).

%) χ2 test value df p-value

0.015 1 0.902

0.523 1 0.469

0 .924 1 0.336

0.645 2 0.724

0.003 1 0.958



Table 4. Distribution of the patient caring related information with suicidal behavior among health-care providers (n ¼ 834).

Variables Total (n, %) Suicidal behavior (n, %) χ2 test value df p-value

Worried while examining a patient having flu-like symptoms

Yes 545, 65.3 33, 6.1 0 .010 1 0.920

No 289, 34.7 17, 5.9

Washing hands after examining each patient

Yes 733, 87.9 40, 5.5 3.111 1 0.078

No 101, 12.1 10, 9.9

Feeling of insecurity for himself/herself and family members due to COVID-19

Yes 759, 91.0 48, 6.3 1.620 1 0.203

No 75, 9.0 2, 2.7

Fear of spreading the COVID-19 disease to others

Yes 741, 88.8 46, 6.2 0.533 1 0.465

No 93, 11.2 4, 4.3

Attitude examining a patient returning from abroad

No difference 136, 16.3 9, 6.6 2.640 3 0.450

Felt restless 273, 32.7 18, 6.6

Maintain a distance of at least 1 m 375, 45.0 18, 4.8

Disagree to examine the patient 50, 6.0 5, 10.0

Precautionary measures at home after returning from workplace

Put him/herself in complete isolation 186, 22.3 13, 7.0 0.478 3 0.924

Use masks at home 33, 4.0 2, 6.1

Maintain a distance of one meter 200, 24.0 12, 6.0

Do not do anything 415, 49.8 23, 5.5

Table 5. Binary logistic regression analysis of the significant variables with suicidal behavior.

Variables Total sample General population Health-care providers

OR; 95% CI p-value OR; 95% CI p-value OR; 95% CI p-value

Gender

Female 2.504; 1.834–3.419 <0.001 2.481; 1.742–3.532 <0.001 2.620; 1.349–5.091 <0.001

Male Reference Reference Reference

Marital status

Divorce 3.770; 1.637–8.679 <0.001 3.505; 1.183–10.384 <0.001 4.000; 1.076–14.871 0.100

Unmarried 1.599; 1.200–2.131 1.871; 1.345–2.603 0.918; 0.482–1.747

Married Reference Reference Reference

Having children

No 1.793; 1.318–2.437 <0.001 2.017; 1.399–2.907 <0.001 1.307; 0.729–2.341 0.368

Yes Reference Reference Reference
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suspected or confirmed cases also have to be socially isolated due to the
global lockdown. The lockdown time can be unbearable to trifling minors
(i.e., unmarried or divorced people) as if they become lonely compared to
those who had companion to pass the time. The present study reports that
having no or broken marital status is highly associated with suicidality.
This may be due to excessive loneliness leading them to technological
addiction that directly or indirectly vulnerate them to be suffered from
common psychiatric issues (Mamun et al., 2020f). Besides, it is estab-
lished that the married people have less suicidal tendency compared to
the divorced (i.e., due to increased social negligence, financial stress,
reduced self-esteem, loneliness etc.) and single people (i.e., due to soli-
tude, failure in love, history of broken family, unwanted pregnancy,
unhappy love, disgust with life etc.; Kposowa, 2003). Additionally, after
controlling the psychological, socio-demographic, and economic factors,
suicide occurrences are reported to have spatial varieties within divorce
and short-time separation which are not considered in the present study
(Ide et al., 2010). However, the participants with marital status who have
no children; hence, a possible lonely period can be arisen.

The present study is not without limitation. Nature of study being
cross-sectional, self-reported data and online survey may limit the study
methodologically. Besides, the study did not consider other proximal or
5

distal factors (i.e., family history of suicides, early-life adversity, eco-
nomic conditions, pre-existing mental or physical health problems etc.)
limiting the present findings (Turecki and Brent, 2016). Despite the
limitations, the study from countrywide sample provides a novel infor-
mation between the two groups (i.e., general people and healthcare
providers) where there is limited information globally.

5. Conclusions

A developing as well as densely populated country like Bangladesh,
having no suicide prevention strategies indicates a higher chances of
suicide occurrences in many times to come (Griffiths et al., 2020; Mamun
and Griffiths, 2020d). Based on the present findings, a good number of
individuals had suicidal behavior, and female, broken relationship,
having no child were the associated factors. Hence, it is anticipated that
the present findings will be helpful for the development of country level
mental health strategies, as well as global prospect where no prior in-
formation is available. Besides, online psychiatric services are suggested
to be established through hotlines to cope up with the immensely pres-
surizing lockdown anxiety and panic contagion in both general popula-
tion and HCPs.
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