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Abstract

Natural disasters, including tropical cyclones, tidal surges, and riverbank erosion, pose
severe environmental and socio-economic challenges. Among these, riverbank erosion has
emerged as a critical issue in Bangladesh, leading to both physical displacement and psy-
chological distress. Despite its far-reaching consequences, limited research has examined
the mental health impacts of riverbank erosion, particularly in relation to anxiety and
post-traumatic stress disorder (PTSD). This cross-sectional study investigates the preva-
lence and determinants of anxiety and PTSD among communities affected by riverbank
erosion in the southwestern region of Bangladesh, specifically in Gabura Union, located
in the Shyamnagar sub-district of Satkhira District. The study was conducted between
May and July 2024, using a multistage stratified sampling strategy. A total of 385 resi-
dents, aged 12 to 65 years, who have lived in the area for more than 15 years and have
no previous diagnosed mental disorders, were surveyed. Among these, 280 were exposed
to severe riverbank erosion, while 105 were not. Data were collected using valid scales
for PTSD (PCL-5) and anxiety (GAD-7), and key risk factors, such as loss of livestock,
displacement, and social support, were also assessed. Findings reveal that 63.63% of par-
ticipants had positive anxiety scores, while 69.87% showed positive PTSD scores, with
significantly higher prevalence among those directly affected by erosion. Vulnerability
was particularly prevalent among middle-aged individuals (3049 years), those from joint
families, and illiterate individuals. The erosion-induced devastation resulted in 63.57% of
respondents losing livestock and 64.65% experiencing displacement, exacerbating risks of
PTSD, anxiety, insomnia, and passive suicidal thoughts. However, social support played
a crucial role in mitigating psychological distress. The study underscores the urgent need
for targeted mental health interventions and social assistance programs to support affected
populations. Policy measures should focus on enhancing resilience through community-
based mental health care and sustainable social protection strategies.
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1 Introduction

A disaster is characterized as a significant disruption of a community’s or society’s nor-
mal functions, leading to considerable losses and impacts on individuals, property, or the
environment that exceed the affected community’s capacity to address with its available
resources (UNISDR 2009). Disasters primarily fall into two categories: Natural and human
made disasters. Natural disasters arise from natural phenomena, such as storms, tidal waves,
riverbank erosion and tropical storms (Saeed & Gargano 2022).

Asia is perhaps the most disaster-prone region globally. A primary cause attributed to
the elevated frequency of disasters in Asia is its geographical position (Kokai et al. 2004).
Among south Asia, it is especially South Asia that bears a disproportionate amount of the
weight of natural disasters (Global Report on Internal Displacement 2017). In south Asia,
Bangladesh is one of the most vulnerable nations to natural disasters due to its geographi-
cal and geophysical position, which puts it at increasing risk from the consequences of
climate change (Islam et al. 2021). This region experiences a rise in the occurrence of other
hydro-meteorological coastal disasters, such as riverbank erosion, waterlogging, and saline
intrusion in the soil (Rakib et al. 2019). Consequences of natural disasters on Bangladesh
is immensely dangerous (Karim et al. 2024). At the very least once per year, the nation is
confronted with a natural disaster. People are frequently more susceptible to being affected
by climate-related disasters because of their frequency, unpredictability, and uncertainties
over their livelihoods, as well as the location and pattern of their settlements (Maurya 2019;
Uddin & Haque 2012).

Among natural disasters, riverbank erosion is one of the prominent natural disasters of
Bangladesh (Hasnat et al. 2020; Islam & Rashid 2011). Bangladesh is a riverine country in
Southeast Asia, a low-lying nation, has about 700 rivers and streams that run into the Bay
of Bengal (Hamid 2009; Islam and Rashid 2011), where natural disasters like riverbank
erosion frequently occur due to its geographical location, terrain features, numerous rivers,
and monsoonal climate (Wahiduzzaman & Yeasmin 2022). Riverbank erosion is intensified
in certain regions by elevated tides, vigorous winds, and substantial waves mostly in rainy
seasons in Bangladesh (Uddin and Basak 2012). Conversely, due to the sluggish water flow
in delta regions, riverbank erosion may occur at any season (Kaiser 2023). There are about
2400 km of riverbanks in Bangladesh (Hasnat et al. 2022). The Bangladeshi River Man-
agement Board predicts that roughly 1200 km of riverbanks erode each year (Akhter et al.
2019). A significant population in this region resides adjacent to the rivers and is thus more
susceptible to bank erosion (Das et al. 2017). Almost 30% to 40% of the country’s people
live in places near rivers that are likely to be washed away by erosion (Paul et al. 2021). In
recent years, riverbank erosion has escalated by ten to twenty times in Bangladesh due to
climate change and unanticipated human interference (Uddin and Basak 2012).

Hence, Riverbank erosion is paramount environmental disaster in Bangladesh (Islam and
Rashid 2011; Rahman et al. 2022). Khatun et al. (2020) projected that if the trend of escalat-
ing the severity and frequency of catastrophes caused by nature persists, about 30,366,230
households in Bangladesh will be impacted by such events by 2030. The repercussions of
extreme weather events not only drive migration and displacement but also affect the imme-
diate determinants of both physical and mental health (Smith et al. 2022).

@ Springer



Natural Hazards (2026) 122:623 Page30f22 623

1.1 Effects of disasters on mental health

The effects of disasters on health have been extensively examined within scientific circles.
Natural disasters affect millions globally, both physically and psychologically, with exten-
sive and potentially enduring impacts (Makwana 2019; WHO 2019). It is predominantly
unforeseen, resulting in victims experiencing shock (Makwana 2019). Following which
victims might induce a condition of hopelessness and trauma in themselves. This traumatic
event affects the functioning lives of victims and results in developing Post traumatic stress
disorder (Hackbarth et al. 2012; Makwana 2019). Udomratn (2008) provides a comprehen-
sive examination of natural disasters in Asia. This study indicates that the prevalence of
post-traumatic stress disorder and its symptoms among Asian survivors following a natural
disaster range from 8.6 to 57.3%. The incidence of post-traumatic stress disorder is common
disorder among survivors of natural disaster (Udomratn 2008). PTSD is most commonly
observed alongside anxiety, sadness, and other behavioral and psychological disorders fol-
lowing natural disasters (Makwana 2019). So, increased anxiety is also concern for the
victims of natural disasters (Rehdanz et al. 2015).

Similar to other natural disasters, riverbank erosion has the same severe effect over peo-
ple’s mental health. It was found that significant psychological distress was experienced
by women in Bangladesh due to riverbank erosion (Keya and Harun 2007). Similarly, the
prevalence of depression, anxiety and stress was significantly higher among the people who
were exposed to riverbank erosion due to losing various kinds of assets (such as house, land,
livestock, etc.), and took narcotics to remove their stress/tension/frustration (Hossain et al.
2021a). Simultaneously, it has numerous adverse effects on residents, such as diminished
academic achievement, health issues, and reduced social and financial standing (Alam et
al. 2020).

Along with that riverbank erosion in Bangladesh contributes to livelihood unpredictabil-
ity, including socio-economic instability, poverty, sickness, and significant mental health
issues (Alam et al. 2020). It has resulted in heightened levels of worry, stress, and depres-
sion among the majority of responders (Sarzam Arobi et al. 2019). And 8.75% respon-
dents have suicidal ideation, 62% showed insomnia due to the damage following riverbank
erosion (Kaiser 2023). To cope with adversities, Individuals employ problem-solving and
emotional coping strategies to acclimate to unfamiliar environments, simultaneously, social
connections may provide significant resilience or the ability to withstand unpleasant situa-
tions (Sarzam Arobi et al. 2019).

1.2 Present study

In light of the existing research, it is apparent that previous Bangladeshi research has estab-
lished that riverbank erosion is associated with psychological distress. But the association
between riverbank erosion with PTSD and anxiety is yet to be explored among affected indi-
viduals of riverbank erosion. Moreover, most of the studies followed qualitative methods,
therefore, scale-based screening study to measure exact intensity of mental health outcomes
due to riverbank erosion is missing. Furthermore, there is a lack of research focusing on the
southern region of Bangladesh concerning the impact of riverbank erosion on mental health.
Assuming the need to conduct research, which will give shed of light to the research gap
regarding riverbank erosion and Bangladesh. Therefore, the main objective of this study
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was to know whether affected residents due to riverbank erosion had greater PTSD and
anxiety scores than non-exposed residents in Gabura Union. Secondary objectives were to
estimate whether socio-demographic factors and erosion related factor elevated the risk of
suffering PTSD and anxiety scores.

2 Methods

This study is conducted following cross-sectional survey research design.
2.1 Study area

The study was carried out in a coastal union of Bangladesh named Gabura union. The
Gabura Union (see Fig. 1) is situated adjacent to the mangrove forest ‘Sundarbans’ in the
Shyamnagar sub-district of Satkhira District. This Territory is surrounded by the Sundar-
bans mangrove forest on two sides. Two rivers traverse the study area: the Kopataska river
flows along the north-western side, while the Kholpetua River meanders along the south-
eastern side (Alam et al. 2015).

Gabura was chosen as the study site because of its vulnerability to natural disasters like
riverbank erosion (Rakib et al. 2019). Simultaneously, it represents an analytically relevant
setting because of its diverse characteristics. Individuals from different ages, socio-eco-
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Fig. 1 Selected study site’s map(adapted from Islam et al. 2022a)
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nomic sectors, diverse professions used to live here for long time, despite being confronted
with natural disasters in every year. Additionally, it contains both communities who endured
the scathing effect of riverbank erosion and residents who weren’t experienced the river-
bank erosion.

2.2 Respondents of the study

To comprehend the pattern of riverbank erosion of that, we delineated the present embank-
ment condition by traversing the study region. To understand more precisely about the
impact of riverbank erosion, we procured data from two groups of people. Data was col-
lected from 385 residents aged between 12 to 65 years living permanently in this area for
more than 15 years and having no previous diagnosed mental disorders. Among 385 partici-
pants, 280 participants were selected in exposed group and 105 participants were selected in
non-exposed. People used to live in the river bank had witnessed consequences of riverbank
erosion like losing their homesteads/ houses, cultivatable lands, domestic animals etc. were
classified in the exposed group (Hossain et al. 2021a). Simultaneously, respondents who
hadn’t confronted with scathing repercussions of riverbank erosion were considered as non-
exposed group (Hossain et al. 2021a). Selection of people in exposed group was done based
on following consideration (i) living riverbank erosion prone area in Gabura union for more
than 15 years (ii) Have been affected substantially due to riverbank erosion(loss of house,
livestock etc.) (iii) Having no previous diagnosed mental disorders. Simultaneously, Selec-
tion of people in non-exposed group was done based on following consideration (i) living
non riverbank erosion prone area (ii) Haven’t been impacted due to riverbank erosion. (iii)
Having no previous diagnosed mental disorders.

2.3 Sampling procedure and methods

From the end of May to the middle of July 2024, 385 respondents were randomly selected
from our study locations. Study participants are selected using a multistage stratified sam-
pling strategy for data. This process begins with the identification of coastal regions, along
with their susceptibility that are vulnerable to riverbank erosion. Following which, we ran-
domly selected Gabura union. Secondly, we classified affected and non-affected regions to
riverbank erosion among 15 villages of Gabura union. Thirdly, we randomly selected two
villages from the affected regions and one village from non-affected regions within the
Gabura Union.

Having selected the villages, individuals with riverbank erosion exposure were listed
from two affected villages and non-exposed individuals with riverbank erosion were listed
from one non-affected village following the inclusion criteria. Lastly, we used random sam-
pling from the previous lists to choose our respondents from affected villages and partici-
pants from non-affected village. The study locations in Gabura union were selected using
a simple random selection approach to guarantee that participants were from varied socio-
economic backgrounds, ages, and occupations. In order to determine sample size, Cochran’s
(1977) most popular approach was used which we followed for the computation.

The formula is n = [Z2P (1 — P)] /d2
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Accordingly, we have used p = 0.5 and a 95% confidence level (i.e., at least 5% precision)
for setting the reliable and valid scale of confidence level, with the 95% confidence level
representing Z values of 1.96 in the normal table. Moreover, a 5% margin of error has been
projected. Based on these determinations, the sample size of this study was 385. A sample
size of 385 people is deemed sufficient to detect significant impact if riverbank erosion over
people’s mental health.

2.4 Study measurement

Outcome variables While measuring the mental health status of selected areas, three men-
tal state such as PTSD and Anxiety were measured using valid scales. Therefore, PTSD
and Anxiety are considered as outcome variables in this study. The outcome of this vari-
able would be stated as positive PTSD and anxiety scores. As clinical diagnostic inter-
view wasn’t conducted for outcome measurement, hence, using term like “positive PTSD
and anxiety scores” may be standard instead of PTSD and anxiety symptoms. Therefore,
Screening-level outcomes of the following instruments should be considered as possible
PTSD and anxiety cases, rather than interpreted as confirmed psychiatric disorders.

Post traumatic stress disorder Post-traumatic stress disorder (PTSD) is a condition that
arises in certain individuals following exposure to a traumatic, frightening, or perilous inci-
dent (Resick et al. 2012). To assess PTSD symptoms, PCL-5 scale was used which is a
20-item self-report measure (Weathers et al. 2013). PCL-5 is a 5- point Likert scale ranging
from 0 to 4 (0 = Not at all 1 = A little bit 2 = Moderately 3 = Quite a bit and 4 = Extremely)
where total severity score ranging between 0 and 80. The current investigation employed a
cut-off score of >33 to identify possible PTSD (Weathers et al. 2013).Bangla adapted ver-
sion of this scale is used in this study to measure PTSD (Islam et al. 2022b).

Anxiety Anxiety is a physiological reaction to a perceived threat, instigated by a person’s
beliefs, emotions, and ideas, and is marked with apprehensive emotions and tension (Park et
al. 2009). To assess anxiety, seven-item Generalized Anxiety Disorder (GAD-7) scale was
used which was developed by Spitzer (Spitzer et al. 2006). This scale consists of 7 items
questions having a four-point Likert scale ranging from 0 (“Not at all”’) to 3 (“Nearly every
day”). A cutoff score of >10 was utilized as a screening criterion for identifying possible
moderate to extremely severe anxiety, facilitating the assessment of anxiety presence among
the people who took part in this study (Spitzer et al. 2006). This study used Bangla adapted
version (Redwan et al. 2020) of this scale.

Risk Factor /Predictor Variable The prominent predictor (risk factor) of mental health
state (PTSD and Anxiety) is whether an individual is exposed or non-exposed to riverbank
erosion. In this investigation, the term exposed denoted that the interviewed person experi-
enced huge loss due to riverbank erosion. In addition to the exposed status of river bank ero-
sion, the variable included few risk factors like Loss of livestock (Yes/No), Drinking water
problem (yes/No), Received social support (Yes/No), Displacement (Yes/No), Continuous
worry (Yes/No), suicidal thought (Yes/No). Nevertheless, the term suicidal thought was
given to understand whether the consequences of riverbank erosion like livestock loss, lim-
ited social support or displacement forced an individual to induce passive suicidal thought.
Therefore, it was evaluated using a single-item, ad hoc self-report question asking par-
ticipants whether they had any suicidal thoughts because of the consequences of riverbank
erosion (Yes/No).
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2.4.1 Data collection procedures & sensitivity

Data was collected through one-on-one interviews conducted by highly skilled male and
female data collectors from May 28, 2024, to July 19, 2024. A structured set of close-ended
questions were used to procure data from respondents. Prior to initiating the study, respon-
dents were reach out by telephone to know their verbal consent. After taking their verbal
consent, data collectors went to their home. They were given an overview about objectives,
the mental health related questions and risk factors related issues to inform the sensitivity
of this study. By taking their written consent, data collection was taken place. Furthermore,
few participants were under 18 years old, it was essential for the researchers to secure agree-
ment from their legal guardians and parents of the individuals due to the sensitive nature
of the topic. Then, participants were reached by telephone to know her initial consent fol-
lowing the impact they experienced because of riverbank erosion. After receiving initial
consent, our data collectors reached to their home for collecting data. Data were carried
out with a focus on preserving the dignity and identity of the respondents. The individuals
were informed that confidentiality would be upheld. Data collectors were trained to upheld
respondent’s dignity, confidentiality. Additionally, Data collectors were given psychological
first aid training to handle critical issues sensitively including suicidal thoughts of respon-
dents while conducting the interview. Furthermore, there was a referral system if our data
collectors felt immediate psychological care about respondents. We had a panel of expert
psychologists who were informed about the sensitivity of the study and they were ready to
gave their mental health services if needed. If respondents felt to take any psychological
help about their suicidal thoughts or other mental health issues, we would referred to our
psychologists.

2.5 Data tabulation and statistical analysis

A substantial quantity of information and data was collected from the field investigation.
The individuals who were interviewed were given the explicit assurance that their com-
ments would be handled with the utmost discretion or confidentiality. The researcher and
the person conducting the interview would be the only ones who were allowed to use the
questionnaires. A comprehensive assessment of data and information was performed prior
to analysis. IBM’s SPSS 26 (Statistical Package for the Social Sciences) was utilized for
the analysis of coded, screened, and cleaned data. To achieve the objectives outlined for
the study, the researchers employed statistical analyses including descriptive statistics, chi
squared test, independent sample t test multivariable logistic regression analysis and One-
way Anova analysis according to the characteristics of the data.

2.6 Ethical consideration

While conducting a study, social researchers must consider the rights of the people involved
(Baker et al. 2016). Consequently, researchers must consider the ethical implications of
their studies. This study was reviewed and approved by the Institutional Review Board
(IRB) of the Department of Psychology, Gopalganj Science and Technology University
(GSTU)-8100, Bangladesh (Approval Number: GSTU/PSY/IRB/2024/029). All procedures
performed in this study involving human participants adhered to the ethical standards of
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Table 1 Descriptive statistics of Characteristics Total(overall)  Exposed Non exposed
developing PTSD and anxiety 385 (100%) groups groups
among exposed group and 280 (72.72%) 105
non-‘exposed group of riverbank (27.27%)
erosion Post traumatic stress disorder
Normal 116 (30.12%) 24 (8.6%) 92 (87.61%)
Symptoms present 269 (69.87%) 256 (91.4%) 13 (12.38%)
Anxiety
Normal 140 (36.36%) 42 (15%) 98 (93.3%)

Symptoms present 245 (63.63%) 238 (85%) 7 (6.7%)

Table 2 Mean difference of PTSD and anxiety scores between exposed group and non-exposed group of
riverbank erosion

Score Exposure status N Mean SD tp 95% CI
with river bank of mean
erosion differ-

ence

PTSD Yes 280 45.05 10.90 17.47 18.73—
No 105 23.95 9.55 (<0.001) 2347

Anxiety Yes 280 10.64 2.87 15.06 4.05—
No 105 5.98 2.22 (<0.001) 5.27

"p <.001 *p <.05

the IRB at GSTU and the 1964 Helsinki Declaration (World Medical Association 2013)
and its later amendments or comparable ethical standards. Throughout this study, ethical
standards were meticulously maintained at all stages. Respondents were provided with a
comprehensive explanation about the objectives of the study. Simultaneously, participants
were informed about their right to decline any question or withdraw from the interview at
any time. Every single person was contacted by telephone to take verbal consent. Having
taking their verbal consent, data collectors went to respondent’s place and took written
agreement before the conversation began. For participants younger than 18 years, parental
consent and adolescent assent were obtained before the interview. Additionally, there was
reference system for the emergencies of major psychological issues like suicidal ideation so
that respondents could feel safe. This study maintained rigorously to all ethical standards,
guaranteeing that no individuals suffered harm because of their participation.

3 Results

Table 1 depicts the scores of PTSD and anxiety screening in exposed group and non-exposed
group with riverbank erosion. Among 385 individuals, there were 280 (72.72%) people who
were exposed to river bank erosion, while 105 (27.27%) were included in non-exposed
group. Overall, 69.87% and 63.63% individuals showed positive PTSD and anxiety scores.
(see Table 1).

Tables 1 and 2 showed that a positive post-traumatic stress disorder (PTSD) and anxiety
scores was seen in the exposed group, who had been adversely affected by river bank ero-
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sion, compared to the non-exposed group (PTSD: 91.4% versus 12.38%, p < 0.001; Anxi-
ety: 85% versus 6.7%, p <0.001) (see Table 2).

Among 385 participants, proportion of males (68.05%) are higher than female (31.94%)
Most of the females were housewife (16.88%). In exposed group (280), mostly males
(73.6%) and 26.4% females participated in this study. On the other hand, there were 53.3%
male and 46.7% female who participated in non-exposed group. There are five different age
groups in this study. Respondents with age group 30—49 (54.28%) were higher than other
age groups. The lowest number of respondents came from the 12—17 age group (7.53%).
Among participants, most them are illiterate (83.90%), come from joint family (66.23%)
and do numerous work for living like fishing, honey collecting, doing household, business
work etc. Only 9.51% of respondents were educated following which 4.1% were students.
Due to its geographical location, respondents mostly were daily worker (25.71%) and fish-
erman (24.93%) (see Table 3).

Most participants (68.31%) were from the lower class and earned 1-10 k taka (74.80%)
monthly. It was found that affected respondents had lower income as 73.2% of exposed
group members reported a monthly income of 1-10 k taka. In addition, most non-exposed
participants earned 11-30 k taka per month. Thus, 54.3% of non-exposed respondents were
middle class (see Table 3).

Table 3 Descriptive analysis of demographic characteristics of both exposed and non-exposed group of riv-

erbank erosion

Characteristic Type Total(385) Exposed group Non-exposed group (105)
(280)

Gender Male 262 (68.05%) 206 (73.6%) 56 (53.3%)
Female 123(31.94%) 74 (26.4%) 49 (46.7%)

Age 12-17 29 (7.53%) 17 (6.1%) 12(11.4%)
18-29 68 (17.66%) 42 (15%) 26(24.8%)
30-49 209 (54.28%) 173 (61.8) 36(34.3%)
50-64 43 (11.16%) 28 (10%) 15(14.3%)
65-above 36 (9.3%) 20 (7.1%) 16(25.2%)

Education Educated 62 (9.51%) 33(11.8%) 29(27.6%)
Illiterate 323 (83.90%) 247(88.2%) 76(72.4%)

Profession Daily worker 99 (25.71%) 88 (31.4%) 11 (10.5%)
Honey collector 52 (13.50%) 33 (11.8% 19 (18.1%
Fisherman 96 (24.93%) 82 (29.3%) 14 (13.3%)
Businessman 57 (14.80%) 27 (9.6%) 30 (28.6%)
Housewife 65 (16.88%) 43 (15.4%) 22 (21%)
student 16 (4.1%) 7 (2.5%) 9 (8.6%)

Family type Nuclear 132 (34.28%) 82 (29.3%) 50 (47.6%)

Joint Family

255 (66.23%)

198 (70.7%)

55 (52.4%)

Monthly income 1-10 k taka 228 (74.80%) 205 (73.2%) 23 (21.9%)
11-20 k taka 81 (21.03%) 42 (15%) 39 (37.1%)
21-30 k taka 56 (14.54%) 20 (7.1%) 36 (34.3%)
31 k-above taka 20(5.19%) 13 (4.6%) 7 (6.7%)

Social class Lower class 263 (68.31%) 215 (76.8%) 48 (45.7%)
Middle class 121 (31.42%) 64 (22.9%) 57(54.3%)
Higher class 1 (.25%) 1 (.4%) 0(0%)
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Multivariable logistic regression analysis showed that riverbank-erosion exposure was
strongly associated with both positive PTSD and positive scores after adjustment for age,
sex, education, occupation, family type, and monthly income. Participants exposed to riv-
erbank erosion had substantially higher odds of probable PTSD (aOR = 70.86, 95% CI
25.54-196.59, p < 0.001) and positive anxiety (aOR = 63.12, 95% CI 21.56-184.82, p <
0.001) compared with non-exposed participants.

Age was significantly associated with positive PTSD scores. Compared with participants
aged 12-29 years, those aged 50—64 years had higher odds of probable PTSD (aOR = 8.43,
95% CI 1.73-41.04, p = 0.001). However, age was not significantly associated with posi-
tive anxiety scores after adjustment. Simultaneously, Illiterate participants had higher odds
of positive anxiety than literate participants (aOR = 2.42, 95% CI 1.02-5.77, p = 0.001).
However, it was not statistically significant with PTSD (aOR = 1.78, 95% CI 0.74-4.29, p
= 0.197). Additionally, family type was strongly connected with PTSD scores. Participants
living in joint families had more than twice the odds of positive PTSD scores compared
with those living in nuclear families (aOR = 2.32, 95% CI 1.22-4.41, p = 0.001) (Table 4).

In addition to multivariable logistic regression analysis, a chi-squared test was also per-
formed to know the associations of outcome variables such as PTSD, anxiety with socio-

Table 4 Multivariable logistic regression models for positive PTSD and positive anxiety scores
PTSD aOR (95% CI) )4 Anxiety aOR (95% CI) )4
70.86 (25.54, 196.59) <.001 63.12 (21.56, 184.82) <.001

Predictor

Riverbank-erosion exposure

Age (vears)

12-29 (reference) 1.00 - 1.00 -
30-49 2.18 (0.69, 6.83) 182 1.64 (0.58, 4.62) 347
50-64 8.43 (1.73,41.04) .001 3.61(0.92, 14.15) .065
>65 6.71 (1.43,31.49) .016 3.34 (0.80, 13.95) .098
Sex

Female (reference) 1.00 - 1.00 -
Male 1.06 (0.46, 2.45) .010 1.93 (0.92, 4.04) .083
Education

Literate (reference) 1.00 - 1.00 -
Illiterate 1.78 (0.74, 4.29) 197 2.42 (1.02,5.77) .001
Occupation

Reference occupation 1.00 - 1.00 -
Honey collector 2.48 (0.78, 7.90) 123 1.89(0.71, 5.09) 205
Fisherman 1.59 (0.66, 3.84) 301 1.30 (0.64, 2.64) 469
Business 1.92 (0.62, 5.91) 256 4.54 (1.43, 14.40) .010
Housewife 1.07 (0.35, 3.30) .904 1.59 (0.59, 4.32) .360
Student 0.22 (0.04, 1.35) .102 0.78 (0.14, 4.24) 772
Family type

Nuclear family (reference) 1.00 - 1.00 -
Joint family 2.32(1.22,4.41) .001 1.12 (0.62, 2.01) 710
Monthly income (BDT)

<10,000 (reference) 1.00 - 1.00 -
11,000-20,000 1.42 (0.54, 3.75) AT78 0.66 (0.30, 1.44) 297
21,000-30,000 1.81 (0.58, 5.67) 312 1.43 (0.48,4.23) .520
>31,000 1.22 (.59, 3.98) 332 1.24 (0.35, 4.47) 737

"p<.001 ¥p < .05
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demographic factors, which is depicted in Table 5. It was demonstrated that the proportion
of PTSD and anxiety scores was higher to male participants compared to female participants
(PTSD: 74.4% versus 60.2%, p = 0.001; and Anxiety: 68.7% versus 53.7%, p = 0.001). Fur-
thermore, it was also showed that the positive scores of PTSD and anxiety was linked with
the age, mostly people having middle age (30—49) showed significantly higher PTSD (p <

Table 5 Bivariate distribution of PTSD and anxiety with socio-demographic factors

Characteristic PTSD x2-value Anxiety x2-value
No Yes (p-value) No Yes (p-value)
Gender Male 67(25.6%) 195 6.29 82(31.3%) 180 7.25
(74.4%)  (0.001) (68.7%) (0.001)
Female 49(39.8%)  74(60.2%) 57 (46.3%) 66 (53.7%)
Age 12-17 16(55.17%) 13 24.75 17 (58.6%) 12(41.4%) 21.29
(44.82%) (<0.001) (0.235)
18-29 30(44.11%) 38 34(50%) 34(50%)
(55.88%)
3049 43(20.57%) 166 57 (27.3%) 152(72.7%)
(79.42%)
50-64 14(32.55%) 29 14 (32.6%) 29(67.4%)
(53.48%)
65-above 13(36.11%) 23 17 (47.2%) 19(52.8%)
(63.88%)
Education  Educated 32(51.6%) 30(48.4%) 15.01 37(59.7%)  25(40.3%) 13.60
Tliterate 84(26.0%) 239 (0.205)  102(31.6%) 221(68.4%) (<0.001)
(74.0%)
Profession  Daily worker 22(22.2%) 77 31.615  22(22.2%) 77(77.8%) 29.70
(77.8%)  (0.287) (0.278)
Honey collector 18 (34.6%) 34 20 (38.5%) 32(61.5%
(65.4%)
Fisherman 15(15.6%) 81 28 (29.2%) 68 (70.8%)
(84.4%)
Businessman 25(43.9%) 32 27 (20.6%) 30 (36.4%)
(56.1%)
Housewife 25(38.5%) 40 29 (44.6%) 36 (55.4%)
(61.5%)
student 11(68.8%) 5(31.3%) 13 (81.3%) 3 (18.8%)
Family type Nuclear 55(41.7%) 77 12.70 64 (48.5%) 68 (51.5%) 13.34
(58.3%)  (<0.001) (<0.001)
Joint Family 61(24.1%) 192 75(29.6%) 178
(75.9%) (74.4%)
Monthly 1-10 k taka 41(18.0%) 187 53.87 51(22.4%) 177(77.6%) 55.59
income (82.0%)  (0.374) (0.363)
11-20 k taka 38 (46.9%) 43 46 (56.8%) 35 (43.2%)
(53.1%)
21-30 k taka 34 (60.7%) 22 35(62.5%) 21 (37.5%)
(39.3%)
31 k-above taka 3 (15%) 17 (85%) 7 (35%) 13 (65%)
Social class Lower class 46 (41.1%) 66 11.61 53(47.3%) 59 (52.7%) 10.62
(58.9%)  (0.043) (0.041)
Middle class 69(25.4%) 203 85(31.3%)  187(68.8%)
(74.6%)
Higher class 1(100%) 0 (0.0%) 1(100%) 0(0.0%)
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0.001) and anxiety scores. In terms of education, illiterate people showed higher prevalence
rate of PTSD and anxiety (PTSD: 74.0% versus 48.4%, p = 0.205; and Anxiety: 68.4%
versus 40.3%, p = 0.001). Nevertheless, the income rate, professional, wasn’t found signifi-
cantly related with PTSD and anxiety scores (see Table 5).

In Table 6, we have found that 63.57% participants lost their livestock things ( death of
cows, goats) due to river bank erosion and showed higher PTSD and anxiety scores than
participants who didn’t lost their livestock properties (PTSD: M =46.82 versus 41.96, SD =
9.64 versus 12.24, 95% CI t(278) =3.44, p <0.001: Anxiety: M = 10.97 versus 10.06, SD =
2.54 versus 3.28, 95% CI, t(278) =2.40, p <0.001).

Because of river bank erosion, 64.65% participants in exposed group witnessed their dis-
placement ( lost their house and living in government’s place) and this displacements were
connected with higher positive rate in PTSD and anxiety screening ( PTSD: M =47.31 ver-
sus 40.91, 95% CI t(278) =4.54, p < 0.001), (Anxiety: M = 11.11 versus 9.78, 95% CI t(278)
=3.79, p <0.001).Following the devastating effect of river bank erosion, 68.7% participants

Table 6 Mean difference of risk factors of river bank erosion in PTSD and anxiety scores among exposed
groups of river bank erosion

Risk factor Response Exposed group
(280) PTSD Anxiety
M+ 95%CI tandp value M= SD 95% CI tand p value
SD
Loss of livestock Yes (178) 46.82 2.25-  3.44**(<0.001) 10.97 0.22—- 2.40* (0.001)
(death of cows, (63.57%) + 7.47 +2.54 1.60
goats) 9.64
No (102) 41.96 10.06
(36.42%) =+ £3.28
12.34
Received social Yes (92) 4276 —6.11- —2.48%** 10.07¢ —1.56— -2.34%*,
support 32.85% + -0.71  (<0.001) 2.98 -0.14  (<0.001)
11.23
No (188) 46.17 10.92
67.14% =+ +2.77
10.58
Displacement Yes (181) 47.31 3.82—  4.54%%*, 1111 £ 0.64—  3.79%%*
64.65% + 8.98 (<0.001) 2.61 2.02 (<0.001)
9.44
No (99) 4091 9.78 +
3536% + 3.10
12.14
Suicidal thought due Yes (104) 51.23 7.44-  8.44**(<0.001) 11.84 1.25- 5.5%* (<0.001)
to damage/loss 37.14% + 12.22 +292 257
8.78
No (176) 41.40 9.93 +
62.8% + 2.58
10.39
Continuous worry Yes (192) 47.56 538  6.05%%, 11.26  1.27-  5.57**(<0.001)
about the damage 68.57% + 10.58  (<0.001) +2.69 2.65
9.86
No (88) 39.58 9.30 +
3142% + 2.77
11.08

"p<.001 ¥p < .05
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having continuous worry regarding their damage showed elevated PTSD and anxiety scores
(PTSD: M =47.56 versus 39.58, 95% CI t(278) =6.50, p <0.001:Anxiety: M = 11.26 versus
9.30, 95% CI t(278) =5.57, p < 0.001).

Having witnessed all of these, Figure 2 showed that 37.14% of respondents elucidated
about their suicidal thought, while confronting those impediments following riverbank ero-
sion. Nevertheless, they not have active suicidal ideation or the tendency to attempt suicide.
Most of the times, they showed passive thought regarding suicidal issues. Individuals who
got suicidal thought had an extreme level of positive PTSD scores (PTSD: M = 51.23 ver-
sus 41.40, 95% CI t(278) =8.44, p < 0.001) and anxiety scores (Anxiety: M = 11.84 versus
9.93, 95% CI %(278) =5.5, p < 0.001) than people having no suicidal thought (see Fig. 2 and
Table 6). Only 32.85% respondents receive social support in exposed group and it is evident
that participant who got social support showed less rates of PTSD and anxiety screening
(PTSD: M =42.76 versus 46.17, 95% CI t (278) =—2.48, p < 0.001), (Anxiety: M = 10.07
versus 10.92, 95% CI t (278) =—2.34, p <0.001) (see Table 6).

A one-way between groups analysis of variance (ANOVA) was used to investigate the
level of disruption (Minimal, Moderate, Severe) over affected people due to riverbank ero-
sion on perceived PTSD and anxiety among exposed group of riverbank erosion. There
was a statistically significant difference at the p < 0.001 level in PTSD and anxiety scores
for the three groups: (PTSD: F (2,277) = 28.74, p < 0.001; Anxiety: F (2,277) = 23.90, p
< 0.001). Post-hoc comparisons using the Tukey HSD test indicated that severe disruption
groups showed highest proportion of PTSD and anxiety and groups with minimal disruption
showed least proportion of PTSD and anxiety (PTSD:M = 37.50 versus 45.45 versus 51.22,
SD = 10.93 versus 9.77 versus 9.43; Anxiety: M = 9.03 versus 10.56 versus 12.34, SD =
2.73 versus 2.38 versus 3.17) (see Table 7).

Prevalence of suicidal thought and
continuous worry

88
Continusous worry
192

suicidal thought

Fig. 2 Graphical representation of the prevalence rate of suicidal thought and worry among affected
people
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Table 7 Means, standard deviations, and one way analysis of variance of PTSD and anxiety in terms of level
of disruption due to riverbank erosion

Measure  Exposed group (280) F(2,277) Etasquare  Post-Hoc
Level of disruption
Minimal (59) Moderate (158) Severe (63)

M SD M SD M SD
PTSD 37.50 1093 4545 9.77 5122 943  28.74* (<0.001) 3>2>1
Anxiety  9.03 2.73 10.56 238 1234  3.17  23.90* (<0.001) 3>2>1

*p <.001 *p < .05

PREVALENCE OF PTSD & ANXIETY

91.40%
I 85.00¢%
12%

Fig. 3 Graphical representation of proportion of PTSD and Anxiety

4 Discussions

This study examines the impact of riverbank erosion on affected communities in the south-
western region of Bangladesh. Findings highlight a significant association between river-
bank erosion with higher levels of PTSD and anxiety scores. Due to riverbank erosion,
69.87% and 63.63% individuals showed positive PTSD and anxiety scores. However, this
association should be interpreted within the broader context of socioeconomic vulnerabil-
ity, as pre-existing poverty and livelihood insecurity may also contribute to psychological
distress.

This study underscores the significant mental health burden of riverbank erosion in the
southwestern region of Bangladesh. Our findings reveal a notably higher prevalence of
PTSD and anxiety scores among individuals exposed to riverbank erosion compared to
non-exposed populations (see Fig. 3). Simultaneously, a conducted in Bangladesh (Sar-
zam Arobi et al. 2019) found that 27.72% of individuals reported their diminished mental
well-being following riverbank erosion in Kushtia District and other countries (Doherty &
Clayton 2011; Munro et al. 2017), which have consistently reported that exposure to envi-
ronmental disasters increases psychological distress.
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According to Hossain et al., (2021a), individuals exposed with riverbank erosion showed
38.30%, 76.60%, and 32.41% depression, anxiety and stress symptoms, which is also con-
sistent with prior studies (Sarzam Arobi et al. 2019; Kaiser 2023), similarly, our findings
confirm that riverbank erosion significantly heightens the risk of showing higher PTSD,
anxiety, depression, and insomnia. A key contributing factor to these psychological vulner-
abilities is the loss of essential assets, such as homes, land, and livestock, which associ-
ated with economic insecurity and emotional distress. Similar patterns were observed in
past studies, where disaster-induced displacement and property loss were strongly linked to
heightened mental health risks (Hossain et al. 2021a; Mahmud et al. 2021).

Gender differences in mental health responses to disasters have been widely documented.
While previous studies indicated that women were respectively showed 2.22, 1.67 and 2.07
times higher depression, anxiety, and stress than males following natural disasters (Hossain
etal. 2021a; Mahmud et al. 2021), our findings from Result from logistic regression analysis
and chi-squared test depicted suggest that higher PTSD and anxiety scores were linked with
male participants in post riverbank erosion. However, this may associate with their liveli-
hood vulnerabilities and economic burdens following riverbank erosion, rather than the
alone effect of erosion exposure (Hossain et al. 2021a). Further investigation is necessary to
understand the nuanced gender-specific mental health impacts of riverbank erosion.

Age and educational status were also strongly linked with PTSD and anxiety scores.
Middle-aged individuals (3049 years) exhibited the highest levels of distress, a trend simi-
larly observed in previous studies (Chandra Das et al. 2022; Yeshaw & Mossie 2017). Addi-
tionally, our findings confirm that illiterate individuals are more associated with PTSD and
anxiety scores than their educated counterparts, supporting evidence from Chandra Das et
al. (2022) and Hoffmann & Blecha (2020). However, this contradicts Asghari et al. (2008),
who argued that mental health outcomes are not necessarily linked to education level. These
discrepancies suggest that education may interact with other socio-economic factors to
influence psychological resilience in disaster settings.

Household structure and economic status further influenced mental health outcomes.
Individuals from joint families showed 2.12 times higher PTSD and anxiety scores than
nuclear family, consistent with Hossain et al. (2021b), who found that living in large house-
holds amplifies mental health stressors in disaster-affected regions. The higher symptom
levels among participants from joint families may be related not only to family structure
itself, but also to the greater economic and caregiving demands following erosion-related
losses (Moyna et al. 2024). Nevertheless, our study didn’t find any association between
monthly income level and psychological distress. This finding made contrast with previous
research (Hossain et al. 2021a; Rahman & Gain 2020), which suggests that financial stabil-
ity serves as a protective factor against disaster-related psychological distress.

Livestock loss emerged as a critical factor in exacerbating mental health distress. Partici-
pants who lost livestock showed significantly higher PTSD and anxiety symptoms compared
to those who did not experience such losses. Similarly, a study found that 64.4% individu-
als lost their domestic animals because of natural disasters showed psychological vulner-
abilities (Moyna et al. 2024). Simultaneously, Nayna Schwerdtle et al., (2021), showed that
the destruction of livelihood assets heightened 5.7% psychological distress among disaster
survivors. Likewise, 64.65% individuals from exposed group lost their home because of
riverbank erosion, which was linked with increased PTSD and anxiety scores. Following
findings address a previous conducted in Bangladesh (Hossain et al. 2021a) that highlighted
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individuals who lost their home were showed respectively 2.08, 2.79 and 2.18 times higher
depression, anxiety and stress than who didn’t lose their home due to riverbank erosion.
Similar findings came out from studies in Norway among migrants (Teodorescu et al. 2012),
and the British Isles among flood-affected populations (Munro et al. 2017).

An overwhelming 68.5% of participants reported persistent worry following riverbank
erosion, exacerbating PTSD and anxiety screening scores. This aligns with previous studies
in Bangladesh, which highlighted excessive worry as a common post-disaster psychological
response (Hossain et al. 2021a; Mostafizur Rahman et al. 2023). Moreover, suicidal thought
was alarmingly prevalent, with 37.14% of affected individuals talked about their suicidal
thought following consequences of riverbank erosion, though it was passive thought. Nev-
ertheless, those with suicidal thoughts exhibited significantly higher PTSD and anxiety
scores, echoing findings from previous disaster-related studies that linked trauma exposure
to hopelessness, grief, and increased suicide risk (Tasdik Hasan et al. 2020).

To further analyze the association between disaster impact and psychological distress, we
conducted a one-way ANOVA, which revealed that PTSD and anxiety levels varied signifi-
cantly across different levels of disruption. Individuals who experienced severe disruption
due to riverbank erosion exhibited the highest PTSD and anxiety scores, supporting existing
evidence that greater disaster exposure correlates with 26.7% mental health risks (Boden
et al. 2015; Saeed & Gargano 2022). This trend was also observed in moderate disruption
groups, who exhibited higher PTSD and anxiety scores than those with minimal disrup-
tion, reinforcing the dose—response relationship between disaster exposure and psychologi-
cal distress. Finally, social support emerged as a crucial mitigating factor. Individuals who
received social support reported lower PTSD and anxiety scores compared to those without
support, consistent with findings from McGuire et al. (2018) and Mostafizur Rahman et al.
(2023). These results emphasize the importance of community-based interventions, mental
health support systems, and targeted policies to address the psychological consequences of
riverbank erosion.

5 Policy recommendations

Natural catastrophes pose a significant threat to Bangladesh’s healthcare system, which is
now unprepared to handle an influx of patients. When it comes to mental health treatment,
Bangladesh’s national adaptation plans fall short. There are no guidelines or budget details
regarding how to proceed with the impact of natural disasters in coastal regions. As a result,
we witnessed the health consequences of natural catastrophes on multiple levels, from the
personal to the societal to the institutional. The findings of this study underscore the need
for urgent local-level policy interventions to address the mental health crisis faced by com-
munities affected by riverbank erosion. Simultaneously, respondent’s livestock loss, socio-
economic vulnerability and limited social support heightened their mental health issues.
Despite national recognition of climate-induced displacement, localized mental health strat-
egies remain insufficient. Considering resource constraints and the existing administrative
framework in Bangladesh, the following feasible policy measures are recommended, with
examples to illustrate potential success:

1. Integrating mental health services into local health systems
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Riverbank erosion-affected communities often have higher PTSD and anxiety scores, which
must be addressed at the local level. Integrating mental health services into local health
systems will be key. For instance, the Upazila Health Complexes (UHCs) and Union Health
and Family Welfare Centers (UHFWCs) should incorporate mental health screenings and
provide psychological support as part of their routine services. Community health workers
(CHW?s) and local doctors can be trained to provide psychological first aid in these areas. A
relevant example can be seen in Jashore district, where the Shushilan NGO has worked with
UHC:s to integrate mental health care for displaced populations due to riverbank erosion.

2. Strengthening social protection and livelihood assistance

Social protection and livelihood assistance could play a paramount role for individuals
experiencing displacement and livestock loss to overcome those challenges faced by riv-
erbank erosion. Establishing social safety nets and offering livelihood support can reduce
psychological vulnerabilities. For example, the Government of Bangladesh’s Vulnerable
Group Development (VGD) program, which provides food and cash support to vulnerable
communities, could be expanded for those displaced by riverbank erosion.

3. Enhancing disaster related mental health surveillance & initiatives

Individuals faced natural disasters like riverbank erosion have enormous scathing expe-
riences that were outlooked. Government level authorities don’t actually know the real
scenario of those displaced people. Moreover, there mental health often ignored. Hence,
disaster related mental health surveillance could be ameliorated so that vulnerable respon-
dents suffered from natural disasters like riverbank erosion could get mental health support
from the authorities. Simultaneously, mental health related campaign should be conducted
in disaster prone areas to increase awareness about psychological health. It would help the
people to understand the connection between mental health issues and natural disasters.

4. Developing sustainable infrastructure to prevent displacement

Displacement due to riverbank erosion is a significant cause of mental health issues in
affected communities. Developing sustainable infrastructure such as climate-resilient hous-
ing can reduce displacement and its psychological impacts. For example, in Khulna, the
Shushilan NGO has been working on eco-friendly embankments and sustainable housing
solutions to mitigate the impacts of riverbank erosion.

6 Strengths and limitations

The study integrates numerical data to quantify the effects of riverbank erosion on men-
tal health while also examining the socio-economic and environmental factors contribut-
ing to psychological distress. The use of quantitative data allows for precise estimates of
PTSD and anxiety prevalence, providing a robust foundation for policy recommendations.
Moreover, the study likely involves extensive engagement with local populations, ensur-
ing their participation in the research process and enhancing the applicability of findings
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to affected communities. The results are expected to inform evidence-based interventions
aimed at improving resilience and mental well-being among those impacted by erosion-
induced displacement.

However, this study has several limitations that should be considered when interpreting
the findings. First, the cross-sectional design limits the ability to establish temporal or causal
relationships between riverbank erosion and mental health outcomes. To establish the rela-
tionship, it would be good to have longitudinal studies. Simultaneously, there could be self-
report bias from participants, they may have underreported or overreported their symptoms
because of distress, or difficulties recalling previous experiences. Additionally, psychologi-
cal measurement was taken based on screening instruments and unfortunately no diagnos-
tic interviews were taken by mental health professionals. Hence, and the observed PTSD
and anxiety scores should be understood as screening-level outcomes rather than confirmed
psychiatric disorders. Lastly, the study was conducted in Gabura Union in southwestern
Bangladesh, an area particularly vulnerable to environmental hazards and socioeconomic
disruption. Therefore, the findings may not be directly generalizable to all riverbank erosion
affected populations in Bangladesh, particularly communities with different socioeconomic,
geographic settings.

7 Conclusion

Riverbank erosion is one of the most noteworthy natural disasters that Bangladesh endured
in recent years. Within the realm of science, the consequences of natural disasters on peo-
ple’s health have been the subject of substantial research. The physical and psychological
effects of natural catastrophes are felt by millions of people all over the world, and these
effects can be significant and potentially long-lasting. The association between riverbank
erosion with PTSD and anxiety wasn’t studied in Bangladesh. Hence, this study is carried
out in the southwest region of Bangladesh to investigate the link of riverbank erosion with
substantial mental health vulnerabilities, such as PTSD and anxiety. We have found that the
rates of PTSD and anxiety scores were significantly positive among individuals affected by
riverbank erosion. Along with that, middle aged individuals who came from joint families,
age range between 30 to 49, and illiterate showed higher proportion of PTSD and anxi-
ety scores in the screening. Following the devastating impact of riverbank erosion, people
witnessed severe damage like losing livestock things, homeland and houses which make
them vulnerable to PTSD, anxiety, insomnia and suicidal thought. While coping with those
impediments, social support was found significantly impactful to diminish the impact of
riverbank erosion. The study’s findings are expected to provide evidence-based suggestions
and policy implications to enhance the mental well-being of those affected by riverbank
erosion. Numerous initiatives like providing mental health care services and social support
should be taken to minimize the post-natural disaster effect.
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