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Background: Bangladeshi flood survivors are reported with such higher mental disorders 
that are not ever observed in any other cohorts. Although there are a few studies that assessed 
mental disorders, suicide or suicidal behaviors are not investigated yet. Hence, the present 
study for the first time investigated suicidal behaviors and its relationship with socio- 
demographics, flood effects and psychopathology.
Methods: A cross-sectional interview study was carried out between November and 
December 2019, after 4/5 months of the flood occurrence. Two completely affected villages 
from two districts residing in two parts of the country were randomly selected (whereas 
Manikganj district was less affected by the recent flood compared to Kurigram), and a total 
of 348 flood survivors were interviewed (45.53 ± 14.85 years). Questions related to basic 
socio-demographics, flood effects, psychological impacts, and suicidal behaviors were asked 
in the interviews.
Results: In the total sample, 57.5% of flood survivors reported having suicidal ideation, 
whereas 5.7% and 2.0% madea suicide plan and suicide attempt, respectively. Within two 
study sites, participants belonging to Kurigram reported significantly higher suicidal ideation 
compared to Manikganj (84.8% vs 33.2%, χ2 = 94.475, p<0.001). Belonging to a lower-class 
family, having less education, and less earning members in the family, being affected 
severely by the flood, suffering from depression, anxiety, and PTSD, and experiencing 
financial threat, and economic hardship were suicidal behavior risk factors in the total 
sample.
Conclusion: Considering the present findings (ie, suicidality commensurately increases with 
flood effects), a multi-sectoral policy and its effective implementation should be adopted for 
alleviating the flood-related psychological burdens.
Keywords: natural disaster, flood effects, depression, PTSD, suicidal behavior, flood 
suicide, flood in Bangladesh

Introduction
As of geographical location, Bangladesh is highly prone to frequent and recurring 
natural disasters like cyclones, storm surges, floods, and riverbank erosions; most 
remarkably the country is affected by floods because of heavy rains and over-
flowing rivers.1,2 Consequently, the country has to experience cyclones or floods 
almost every year; that is, 75 severe cyclones and floods are reported during the last 
100 years.3 Besides, at least 1,200 kilometers of riverbank erosion occurs 
every year in the country,3 resulting in more flood occurrences. For instance, 21 
out of a total of 64 districts in both the north-eastern and north-western parts of 
Bangladesh have been affected in 2019, with at least 119 deaths as of drowning, 
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snake bites and lightning strikes, etc.4 More than 580,000 
houses have been damaged, which leads to people taking 
their temporary shelter in government-supported 1,000 
centers. The report says, at least 307,000 people are shel-
tered within 10 to 24 July 2019, which reflects the actual 
number would be much higher.4 The Ministry of Health 
and Family Welfare, Bangladesh concerned about the 
effects of the flood, which highlights the poor quality of 
life of the flood-affected people.5

Devastating natural disasters like floods have enormous 
economic and health-related consequences. Of the effects, 
although the physical impairments can be recovered over 
time, the economic and psychological sufferings remain as 
devastating factors of quality of life.2,6 For instance, 
Bangladesh reports a higher portion of suicide because of 
economic recession and crisis accounting as the second 
most suicide causality after emotional stress due to family 
conflicts.7 And suicide is tremendously linked with the 
extreme mental instabilities, a common outcome of eco-
nomic-related crises,8,9 accounting for almost 90% of glo-
bal suicide occurrences as of these mental sufferings.10,11 

Hence, available information on flood-affected peoples' 
mental health is urgent for considering suicide preventive 
and mental wellbeing initiatives. But there is a limited 
study assessing mental health in Bangladesh; conse-
quently, flood-related mental health problems are subse-
quently ignored to be addressed.3,12,13

Only three available studies assessed the mental health 
status in the country to the authors’ best knowledge. For 
instance, 66% of the disaster-affected people by the 1996 
tornado in Tangail district are traumatized and in need of 
psychological help.13 Whereas 25% of the 2007 cyclone Sidr 
survivors experience PTSD, and 18%, 16% and 15% have 
a major depressive disorder, somatoform disorder, mixed 
anxiety and depression, respectively.13 A very recent study 
by Mamun et al2 reports 64.9% of the 2017 cyclone Mora 
survived women suffered from depression. Therefore, the 
mental health suffering figure aftermath a natural disaster is 
extremely higher than general people’s sufferings (ie, 6.5% 
to 31.0% and 13.4% to 22.9% mental disorders prevalence 
rates are reported for Bangladeshi adults and children, 
respectively12). Hence, a larger portion of the flood survivors 
is being affected mentally with the mediation of disaster- 
related economic crisis, which may lead them to suicide as 
aforementioned. But there is no estimation of flood-related 
suicide in the country, as the country has no suicide surveil-
lance system or no suicide study assessing this cohort.3,13–15 

Besides, the government launched a program mitigating the 

flood effects although, the plan lacks guidelines on mental 
health-care delivery, which emerges the available informa-
tion to reformulate the policy,13 However, for aiming to 
support the situation by providing the extreme mental health 
related information (ie, suicidal behaviors), the present study 
for the first time investigates the suicidal behaviors of the 
Bangladeshi flood survivors.

Methods
Study Sites and Population
The present cross-sectional study was carried out within 
two randomly selected districts of Bangladesh (ie, 
Manikganj and Kurigram), these were affected during the 
2019 flood. Manikganj was reported having at least 50,000 
families affected by the flood,16 whereas it was 72,480 
families for Kurigram.17 At least 300 houses were 
destroyed because of flooding in Manikganj, whereas it 
was more than three times higher in Kurigram (i., 1,031 
houses).16,17 As no active surveillance systems focusing 
on the flood-related mortality in the country, no specific 
district-wise deaths can be reported herein. Two villages 
from each district (ie, belonging to Boyra union for 
Manikganj [less affected] and Nunkhawa Char union for 
Kurigram [more affected]) were randomly selected, which 
were completely affected by the recent flood. The study 
required only an adult participant from each family, and 
following this criteria, a total of 362 families were eligible 
for participating, but 348 participants were interviewed 
(mean age = 45.53 ± 14.85 years).

Study Procedure
The study was conducted by a face-to-face interview 
between November and December 2019, after 4/5 months 
of the flood occurrence. The face-to-face interviews were 
carried out by the local research assistants, who were 
trained by the research team in support of the respective 
Chairman(s). However, the structured questionnaire that 
was administered consisted of questions related to socio- 
demographic, flood-related events and outcomes, financial 
threat, economic hardship, depression, anxiety, PTSD, and 
suicidal behaviors. Each interview lasted around 45 
minutes.

Measures
Socio-Demographic Questions
The basic socio-demographic information such as gender, 
age, monthly family income, number of children, 
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educational qualification, earning member in family, etc., 
were asked in the interview. The family status (ie, less than 
15-thousand BDT income was regarded as lower-class 
family, whereas it was 15 to 30-thousand BDT and more 
than 30-thousand BDT for the middle class and higher 
class, respectively) was classified based on the previous 
Bangladeshi study recommendation on monthly family 
income.9 As there were only 4-participants responding to 
the higher class, this was amended with the middle class. 
Besides, having children was classified into two groups 
based on the perception of joint and nuclear family.18

Flood-Related Questions
Flood-related information such as events information and 
its consequences were also asked. There were two items 
on event information considering the preparedness of the 
flood (ie, flood prior warning, and post-flood preventive 
measures). Besides, several questions based on a binary 
response (except one item, that is, total economic loss due 
to the flood) were asked to measure the effects of the flood 
based on the previous studies.2,19,20 The effects of the 
flood include concerns related to any sorts of injury, loss 
of work, loss of a family member, etc (the full list of the 
exact items is presented in the Supplementary Table S1). 
Besides, total economic loss due to the flood considered all 
sorts of damage including house damage, loss of harvest 
and dairy cattle, damage to furniture, etc., in Bangladeshi 
currency (BDT) and was categorized based on the pre-
vious Bangladeshi flood study recommendation.2 Lastly, if 
they were aware of taking preventive measures regarding 
the issues such as drinking boiled water, eating safe food, 
avoiding insect or snake bite, etc., based on an overall 
binary response.

Patient Health Questionnaire (PHQ-9)
Depression was assessed by using the 9-item Patient 
Health Questionnaire,21 which was previously deployed 
in Bangladeshi sample.2 Participants were asked how 
often they suffered during the past two weeks by each of 
the nine core symptoms of depression and their responses 
were recorded on a 4-point Likert scale (0= not at all, 1= 
several days, 2= more than half of the days, 3= nearly 
every day). The scale has a score range between 0 and 27. 
A score of ≥10 was taken as a cutoff score for the presence 
of depression, which has 88% sensitivity and 88% speci-
ficity for detecting depression.21,22 In the present study, 
Cronbach’s alpha was 0.86.

Generalized Anxiety Disorder (GAD-7)
Anxiety was assessed by using the 7-item of Generalized 
Anxiety Disorder,23 which was previously deployed in 
Bangladeshi sample.24 Participants were asked how often 
they were bothered during the past two weeks by each of 
the seven core symptoms of generalized anxiety disorder 
and their responses were recorded on a 4-point Likert scale 
(0 = not at all, 1 = several days, 2 = more than half of the 
days, and 3 = nearly every day). The scale has a score 
range between 0 and 21. A score of ≥10 was taken as 
a cutoff score for the presence of anxiety, which has 89% 
sensitivity and 82% specificity for detecting anxiety.23,24 

In the present study, Cronbach’s alpha was 0.87.

Trauma Screening Questionnaire (TSQ-10)
PTSD related to the flood was assessed by using the 10- 
item Trauma Screening Questionnaire.25 The TSQ is con-
sisted of 10-item questions where reexperience consisting 
of 5 items (eg, “upsetting thoughts or memories about the 
event that have come into your mind against your will”) 
and other 5 items (eg, “difficulty falling or staying asleep”) 
belong to arousal based on the PTSD diagnosis criteria. 
Participant’s response was recorded on a Binary response 
(Yes/No) whether they had experienced any of the follow-
ing symptoms at least twice in the past week or not. 
Although Brewin et al25 suggested an optimal cutoff 
score of 6 out of a total 10 score, the present study used 
7, which was advocated as the balanced best cutoff score 
based on sensitivity and specificity test by Dekkers et al.26 

In the present study, Cronbach’s alpha was 0.80.

Financial Threat Scale (FTS-5)
Financial threat was assessed by using 5-item of the 
Financial Threat Scale,27,28 which was previously 
deployed in Bangladeshi sample.8 Participants were 
asked questions such as “how uncertain do you feel?” to 
investigate the financial threat and their responses were 
recorded on a 5-point Likert scale (1= Not at all, to 5= 
extremely uncertain). The scale has a score range between 
5 and 25, whereas higher scores indicate a higher financial 
threat. Previous studies showed higher internal 
consistency,8,27,28 which was consistent in the present 
sample (ie, Cronbach’s alpha was 0.91).

Economic Hardship Questionnaire (EHQ-6)
Economic hardship was assessed by using the 
6-item Economic Hardship Questionnaire,28,29 which was 
previously deployed in the Bangladeshi sample.8 

Participants were asked questions such as “during the last 
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few years, did your family cut back on social activities and 
entertainment expenses?” to investigate economic hardship, 
and their responses were recorded on a 4-point Likert scale 
(1= Never, 2= Seldom, 3= Sometimes, 4= Very often). The 
scale has a score range between 6 and 24, whereas higher 
scores indicate higher economic hardship. Previous studies 
showed higher internal consistency,8,28 which was consistent 
in the present sample (ie, Cronbach’s alpha was 0.91).

Suicidal Behaviors
Suicidal behaviors (that is, suicidal thought, suicide plan 
and suicide attempt) were assessed by asking detailed 
questions responding on a binary option (Yes/No) follow-
ing the previous studies conducted inside30,31 and 
outside32,33 Bangladesh. Participants were asked (i) suici-
dal thought: if they had thought about committing suicide 
aftermath of the flood, whether such thoughts were persis-
tent up to the survey time, (ii) suicide plan: whether they 
had made suicide plans to kill themselves within the per-
iod, and (iii) suicide attempt: whether they had attempted 
for suicide within the period.30,32,34 Previously, the method 
was also used in the natural disaster context.35

Ethical Approval
The study protocol was initially reviewed by the Centre 
for Health Innovation, Networking, Training, Action, and 
Research – Bangladesh (CHINTA Research Bangladesh), 
and it was formally approved by the ethics board at the 
Institute of Clinical Immunology of Bangladesh 
(Reference number: IRBIACIB/CEC/03201925/272). 
Besides, the study implementation got supported by the 
respective union Chairman (where the two villages reside). 
All participants provided informed (written or verbal) con-
sents and also, they were ensured about the confidentiality 
of their data. They would be able to withdraw their parti-
cipation at any time during the interview session, were 
also informed.

Statistical Analysis
The data were entered using a Google Form, that was 
cleaned and prepared for final analysis by Microsoft 
Excel 2019. Statistical Package for Social Science 
(SPSS) version 22.0 was used for the formal data analysis, 
whereas Figures were done with Microsoft Excel 2019. 
The present study termed “suicidal behavior” as an out-
come for bivariate and multivariate analysis, which was 
based on the response of suicidal ideation;30,33 exactly it 

was used in the natural disaster context.35 For categorical 
variables, frequencies, percentages, and chi-square 
/Fisher’s Exact tests were used to see the relationship 
between the suicidal behavior and the studied variables, 
where independent sample t-tests were performed for con-
tinuous variables. Besides, a binary regression was per-
formed to see the risk factor of suicidal behavior, whereas 
the results were interpreted with 95% confidence intervals 
and a p-value less than or equal to 0.05 as significant.

Results
Distribution of Socio-Demographic and 
Flood-Related Variables
Table 1 presents the socio-demographic and flood-related 
variables concerning study sites. In the total sample, 
50.6% gender was female, 89.5% belonged to a lower- 
class family, 87.5% had less than 5 children, 45.8% had no 
formal education, and only 4.9% had no earning members 
in the family. Around half of the total participants (46.4%) 
reported having been severely affected by the flood, 
although the rate was approximately three times higher 
among the participants from Kurigram compared to 
Manikganj (70.7% vs 25.0%, χ2 = 91.956, p<0.001). 
Similarly, about 63% of the total participants were found 
to not get a warning before flood incidence and not take 
preventive measures after the incidence. However, a larger 
portion of the participants belonging to Kurigram did not 
take any preventive measures in respect to hygienic food 
and water, avoid insect and snake bites, etc (73.5% vs 
54.1%, χ2 = 13.844, p<0.001) (Table 1).

Distribution of Suicidal Behavior Across 
Study Sites
Figures present the suicidal behaviors across total and two 
study sites. In the total sample, about 57.5% of the respon-
dents (n=200) reported having any types of suicidal 
thought or ideation, where 5.7% (n=20) and 2.0% (n=7) 
had made a suicide plan and suicide attempt, respectively. 
Although three types of suicidal behavior were higher 
among the participants from Kurigram compared to 
Manikganj, it was only significant in respect to suicidal 
ideation (84.8% vs 33.2%, χ2 = 94.475, p<0.001; but χ2 = 
1.411, p = 0.235 and χ2 = 1.693, p = 0.193 for suicide plan 
and suicide attempt, respectively) (Figure 1).
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Table 1 Distribution of the Studied Variables Across the Study Site

Variables Total (348; 100%) Manikganj (184; 52.9%) Kurigram (164; 47.9%) χ2 Test Value p-value

Gender

Female 176 (50.6%) 107 (58.2%) 69 (42.1%) 8.968 0.003

Male 172 (49.4%) 77 (41.8%) 95 (57.9%)

Family status

Lower class 306 (89.5%) 158 (87.8%) 148 (91.4%) 1.160 0.281

Middle class 36 (10.5%) 22 (12.2%) 14 (8.6%)

Having number of total children

1 to 4 300 (87.5%) 168 (92.8%) 132 (81.5%) 10.019 0.002

More than 4 43 (12.5%) 13 (7.2%) 30 (18.5%)

Educational status

No education 159 (45.8%) 69 (37.7%) 90 (54.9%) 14.039 0.001

Primary 146 (42.1%) 83 (45.4%) 63 (38.4%)

Secondary 42 (12.1%) 31 (16.9%) 11 (6.7%)

Having number of earning members in the family

None 17 (4.9%) 7 (3.8%) 10 (6.1%) 15.509 <0.001

One 252 (72.4%) 120 (65.2%) 132 (80.5%)

More than one 79 (22.7%) 57 (31.0%) 22 (13.4%)

Getting flood warning prior its incidence

No 218 (62.8%) 110 (59.8%) 108 (66.3%) 1.552 0.213

Yes 129 (37.2%) 74 (40.2%) 55 (33.7%)

Preventive measures taken

No 218 (63.2%) 99 (54.1%) 119 (73.5%) 13.844 <0.001

Yes 127 (36.8%) 84 (45.9%) 43 (26.5%)

Effects of flood

Severe effect 162 (46.4%) 46 (25.0%) 116 (70.7%) 91.956 <0.001

Moderate effect 147 (42.2%) 100 (54.3%) 47 (28.7%)

Lower effect 39 (11.2%) 38 (20.7%) 1 (0.6%)

Depression

No 121 (34.8%) 87 (47.3%) 34 (20.7%) 26.952 <0.001

Yes 227 (65.2%) 97 (52.7%) 130 (79.3%)

Anxiety

No 194 (55.7%) 114 (62.0%) 80 (48.8%) 6.102 0.014

Yes 154 (44.3%) 70 (38%) 84 (51.2%)

PTSD

No 60 (17.2%) 46 (25.0%) 14 (8.5%) 16.472 <0.001

Yes 288 (82.8%) 138 (75.0%) 150 (91.5%)

Risk Management and Healthcare Policy 2021:14                                                                        submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
133

Dovepress                                                                                                                                                          Mamun et al

http://www.dovepress.com
http://www.dovepress.com


Distribution of Suicidal Behavior with 
Studied Variables
Suicidal behavior was significantly higher among the par-
ticipants with lower-class family status compared to mid-
dle class belonging to total sample (59.5% vs 41.7%, χ2 = 
4.184, p = 0.041) and Kurigram (86.5% vs 64.3%, χ2 = 
4.830, p = 0.028). Similarly, participants having less edu-
cation and less earning members in the family were more 
prone to suicidal behavior in the total sample. Considering 
the flood effects in the total sample, 71.0% of the survivors 
with severe flood effects had suicidal behavior, whereas 
the rate was commensurately decreased with fewer flood 
effects (χ2 = 30.778, p<0.001). About 69.2% of the 
depressed participants from total sample were suicide- 
prone (35.5% non-depressed participants, χ2 = 36.513, 
p<0.001), which was significant in only Manikganj 
(45.4% vs 19.5%, χ2 = 13.798, p<0.001). Similarly, anxi-
ety and PTSD suffering were also reported to increase the 
suicidal behavior rate in the total sample and Manikganj 
(Table 2).

Distribution of Suicidal Behavior with 
Continuous Variables
Table 3 represents the mean differences of continuous 
variables with suicidal behavior. The mean score of finan-
cial threat was reported 18.689 (± 4.299) in total sample, 
which significantly increased with the presence of suicidal 
behavior across either total sample (19.85 ± 4.34 vs 17.11 
± 3.71, t = 6.185, p<0.001), Manikganj (19.49 ± 3.41 vs 
17.15 ± 3.97, t = 3.934, p<0.001) or Kurigram (20.01 ± 
4.69 vs 16.92 ± 2.02, t = 3.233, p<0.001). Similarly, higher 
economic hardship was associated with suicidal behavior 
in the three samples (t = −6.979, p<0.001; t = 4.131, 
p<0.001; and t = 3.312, p<0.001 for the total sample, 
Manikganj, and Kurigram, respectively) (Table 3).

Risk Factors of Suicidal Behavior
Table 4 shows the suicidal behavior risk factors across 
total sample and study sites. In total sample, belonging 
to lower class family (OR = 2.055, CI = 1.020–4.141; p = 
0.044), having less education (OR = 3.390, CI = 1.654–-
6.948 and OR = 2.867, CI = 1.394–5.897; p = 0.004 for no 
formal education and primary education, respectively, 
compared to secondary education), having less earning Figure 1 Distribution of suicidal behavior across the study site.
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member (OR = 2.556, CI = 0.859–7.605 and OR = 2.265, 
CI = 1.354–3.789; p = 0.006 for no earning member and 
one member respectively, compared to more members), 
being affected heavily by the flood (OR = 7.096, CI = 
3.205–15.710 and OR = 3.021, CI = 1.374–6.644; p<0.001 
for severe effect and moderate effect respectively, com-
pared to lower effect), suffering from depression (OR = 
4.068, CI = 2.551–6.489; p<0.001), anxiety (OR = 1.829, 
CI = 1.183–2.827; p<0.001), and PTSD (OR = 4.865, CI = 
2.616–9.050; p<0.001), and experiencing financial threat 
(OR = 1.177, CI = 1.112–1.246; p<0.001), and economic 
hardship (OR = 1.245, CI = 1.158–1.339; p<0.001) were 
the suicidal behavior risk factors. Although depression, 
anxiety, and PTSD were the suicidal behavior risk factors 
for Manikganj participants only, financial threat and eco-
nomic hardship were significant for both Manikganj and 
Kurigram (Table 4).

Discussion
The negative consequences of a natural disaster can be 
extremely destructive to properties and crops, financial 
conditions, the danger of life, even responsible for 
unwanted injuries and deaths, etc., which are the most 
common features of the survivors’ mental instabilities.20 

In the extreme cases, psychological vulnerability may lead 
them to suicidal behaviors and actual suicide 
occurrences.35,36 However, the present study provides an 
initial observation of suicidal behaviors among the 
Bangladeshi flood survivors. Besides, the present findings 
are anticipated to provide benchmark information, because 
there is also limited information on suicidal behaviors in 
global literature.15,36

As there is no prior study assessing suicidal behaviors 
to this cohort in Bangladesh,13,15 even no suicide surveil-
lance system or database accumulating any cohort-specific 
information;37,38 hence, the present study suicidal behavior 
rates' comparison is limited. Nevertheless, the flood survi-
vors’ suicidal behavior rates (ie, 57.5% suicidal ideation, 
5.7% suicide plan and 2.0% suicide attempt) can be com-
pared with the Bangladeshi general people suicidality. For 
instance, 13.8% to 14.7% and 61.1% of university students 
reported past-year and lifetime suicidal thoughts 
respectively,31,39 whereas it was 5% for adolescent’s life-
time ideation.40 Besides, another review paper claimed 
suicidal ideation was 14% among pregnant women, 
11–21% among ever-married women, and 28% among 
abused women.41 Although the review did not provide 
information on how many times were considered for Ta
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Table 4 Regression Analysis Concerning Suicidal Behavior Across the Study Site

Variables Total Sample Manikganj Kurigram

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

Socio-demographic variables

Gender

Female 0.823 (0.537–1.259) 0.368 1.170 (0.932–3.362) 0.081 0.623 (0.265–1.464) 0.278

Male Reference Reference Reference

Family status

Lower class 2.055 (1.020–4.141) 0.044 1.385 (0.512–3.742) 0.521 3.556 (1.081–11.693) 0.037

Middle class Reference Reference Reference

Having number of total children

1 to 4 0.786 (0.406–1.519) 0.473 2.977 (0.638–13.881) 0.165 1.120 (0.384–3.270) 0.836

More than 4 Reference Reference Reference

Educational status

No education 3.390 (1.654–6.948) 0.004 1.829 (0.688–4.857) 0.381 3.102 (0.801–12.017) 0.123

Primary 2.867 (1.394–5.897) 1.941 (0.748–5.036) 4.571 (1.064–19.650)

Secondary Reference Reference Reference

Having number of earning members in the family

None 2.556 (0.859–7.605) 0.006 1.025 (0.180–5.832) 0.573 2.647 (0.267–26.245) 0.546

One 2.265 (1.354–3.789) 1.431 (0.719–2.847) 1.749 (0.577–5.304)

More than one Reference Reference Reference

Got any flood warning

No 1.290 (0.828–2.010) 0.260 1.738 (0.932–3.239) 0.082 1.743 (0.653–4.654) 0.267

Yes Reference Reference Reference

Preventive measures taken

No 0.765 (0.492–1.190) 0.236 1.345 (0.726–2.492) 0.346 1.099 (0.405–2.981) 0.853

Yes Reference Reference Reference

Effects of flood

Severe effect 7.096 (3.205–15.710) <0.001 2.071 (0.798–5.377) 0.321

Moderate effect 3.021 (1.374–6.644) 1.660 (0.706–3.902)

Lower effect Reference Reference

Depression

Yes 4.068 (2.551–6.489) <0.001 3.418 (1.760–6.639) <0.001 2.045 (0.797–5.248) 0.137

No Reference Reference Reference

(Continued)
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assessing suicidal ideation,41 which may limit direct com-
parison with the present findings. However, the present 
study considered approximately 4/5-month suicidal beha-
vior rates, which alludes to the cohort is highly suicide 
prone based on the previously available Bangladeshi 
statistics.

In Australia, a recent study observing 6 months after 
the 2017 flooding reported that 7% of the survivors were 
suicide ideators.42 A similar rate was reported, that is 
10.6% after the 1-month of 2008 earthquake,43 which 
decreased over time to 9.06% after eight years of that 
earthquake in China.35 Besides, a 6.13% prevalence rate 
was suggested after 15–16 months of the 2010 earthquake 
in Haiti,44 9.8% after 3 years of a 2011 earthquake in 
Japan,45 etc. However, some of the studies claimed rela-
tively higher rates; for instance, the rate was increased to 
16.8% after 2 months of the earthquake in Turkey,19 20% 
after 10 months of Hurricane in the USA,46 38% after 12 
months of Cyclone in India,47 etc. Considering the global 
natural disaster-related suicidal ideation rates,15 the pre-
sent cohort can be undoubtedly concluded as the most 
vulnerable cohort ever reported in the literature.

It’s evident that survivors’ life quality proportionally 
ups-and-downs with the severity of flood consequences. 
A waned tendency in mental health sufferings is observed 
over time of the flood exposure, based on a 2-year UK 
longitudinal study.48 That emphasis, the more time gets, 
the less effect of the trauma is persisted; this may be 
because of rising resilience and higher ability to cope 
with stressors among the survivors. Similarly, survivors 

with fewer flood effects are less vulnerable to mental 
sufferings.2 As aforementioned, Kurigram within two 
study sites was reported to be more affected by the 
flood,16,17 which was also found in the present participants' 
responses (see Supplementary Table S1). For instance, 
84.1% of the respondents became unemployed in 
Kurigram, which was much higher than Manikganj. 
Similarly, other effects such as having damaged crops 
and houses, losing domestic animals, being physically 
injured, experiencing more family member deaths, etc., 
were reported highly in Kurigram, and they also did not 
get enough relief for combating their greater losses. These 
effects lead to more psychological burdens to the survivors 
as reported in the previous literature. For instance, a study 
considering 3,609 survivors of the 1999 Marmara 
Earthquake, Turkey observed that suicidal thought risk 
increased 1.76-time higher among these who experienced 
a severe injury of themselves or their relatives, the risk 
was 1.57 and 1.35 times higher for losing their relatives 
and having extensive damage or destruction occurred in 
their home or property, respectively.19 Therefore, reporting 
more psychological effects among the participants belong-
ing to more flood-affected regions (ie, Kurigram compared 
to Manikganj) is not unsual. Thus, 84.8% of suicidal 
ideation was reported in Kurigram, which was only 
33.2% for the Manikganj participants. However, there 
were no significant differences in suicide plans and suicide 
attempts between the two study sites, which is not well 
explainable to the author’s best knowledge. Although 

Table 4 (Continued). 

Variables Total Sample Manikganj Kurigram

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

Anxiety

Yes 1.829 (1.183–2.827) 0.007 2.226 (1.186–4.177) 0.013 0.797 (0.338–1.878) 0.604

No Reference Reference Reference

PTSD

Yes 4.865 (2.616–9.050) <0.001 5.600 (2.084–15.051) <0.001 1.587 (0.410–6.148) 0.504

No Reference Reference Reference

Age 1.000 (0.986–1.015) 0.952 1.003 (0.982–1.025) 0.759 1.007 (0.979–1.036) 0.632

Financial threat 1.177 (1.112–1.246) <0.001 1.190 (1.084–1.307) <0.001 1.193 (1.061–1.341) 0.003

Economic hardship 1.245 (1.158–1.339) <0.001 1.236 (1.106–1.383) <0.001 1.197 (1.061–1.350) 0.003
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a significant portion of the flood survivors thought to 
commit suicide, family and social responsibilities might 
resist them to take the forward decisions; thus, suicide plan 
and suicide attempt rates were lower and insignificant 
across two study sites.

A flood is a disastrous event that is most likely con-
sidered for PTSD mediators, following by other sufferings 
such as depression, anxiety, hopelessness, adjustment dis-
order, etc.36 As aforementioned, these psychological 
instabilities are commonly blamed for actual suicide com-
pletion. A previous Bangladeshi study observed that the 
common mental disorders in 90% of the suicidal 
patients.49 Hence, flood survivors suffering from higher 
levels of mental disorders along with socio-economic 
effects like higher economic loss, are prone to suicide, 
which was conceptually mapped in a recent review 
article.36 The present study also reechoed analogously 
ascertains concerning suicidal thought and mental health 
sufferings. For example, participants with PTSD were at 
risk of being five times higher suicidal ideators, whereas 
depression and anxiety accounted for four- and two-time 
risk, respectively. Similarly, a Chinese study among 1,369 
participants after eight years of an earthquake occurrence 
reported that PTSD increased two times higher suicidality 
risk, whereas more than 4 times risk was reported for 
depression.35

Conclusions
Floods have a subsequent impact on humanity affecting 
their resources and properties irreplaceably. Thus, not 
surprisingly, the flood survivors have to suffer from ele-
vated psychological problems including suicidal beha-
viors. As Bangladesh is geographically prone to natural 
disasters, there is limited scope to escape from these 
deleterious events. However, a proper policy and its 
effective implementation by the operation of government, 
NGOs, locals, etc., can help alleviate the frequent flood 
impacts.50 Based on the present findings, special attention 
in respect to the mental health aspects and harm reducing 
privileges are warranted to these people who are affected 
by the flood severely, and the people with mental disor-
ders should also be considered in the priority list. 
Besides, considering the present study limitations (most 
importantly, cross-sectional study), further longitudinal 
studies assessing the actual mental health causalities can 
be helpful to such programs.
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