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The 2024 flash flood in Feni District, Bangladesh, was an unforeseen disaster that 
significantly disrupted livelihoods, infrastructure, and overall well-being. While the 
physical and economic consequences of floods are widely studied, their impact 
on mental health remains underexplored, particularly in flood-prone regions like 
Bangladesh. This study examines the mental health issue experienced by flood 
survivors, focusing on depression, anxiety, and stress using the Depression, Anxiety, 
and Stress Scale-21 (DASS-21). A cross-sectional survey was conducted among 
1,981 individuals affected by the flood. The findings reveal an alarming prevalence 
of mental health disorders, with 52.80% suffering from severe depression, 44.17% 
from severe anxiety, and 46.90% from severe stress. Key risk factors included age, 
education level, chronic illness, and social satisfaction. Older adults and individuals 
with lower educational attainment or pre-existing health conditions were particularly 
vulnerable to mental health challenges. The study also identified gaps in disaster 
preparedness, including ineffective early warning systems, inadequate evacuation 
shelters, and insufficient socioeconomic support. These findings underscore the 
pressing need for targeted mental health interventions, strengthened disaster 
management policies, and intensified community resilience efforts. Strengthening 
mental health services, improving flood preparedness, and fostering community 
support networks are critical to mitigating the long-term psychological impact 
of future disasters.
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Introduction

Floods are among the most frequent and devastating natural hazards worldwide, causing 
extensive damage to infrastructure, livelihoods, and human wellbeing (1, 2). In recent years, the 
increasing frequency and intensity of floods have been closely linked to climate change, unplanned 
urbanization, and environmental degradation (3). Bangladesh, due to its geographical location 
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in the delta of major rivers, remains one of the most flood-prone 
countries, with a large population exposed to high flood risk (4–7).

The 2024 flash flood in Feni District, Bangladesh, was a catastrophic 
event that significantly disrupted daily life, leading to widespread 
displacement, economic losses, and infrastructural damage (8, 9). 
Unlike the annual monsoon floods that the country typically 
experiences, this event was sudden and unexpected, exacerbating the 
challenges faced by affected communities (10). The flood submerged 
vast areas, destroyed homes and agricultural lands, and severely affected 
local economies, leaving thousands of people in a state of prolonged 
distress (9). While immediate concerns following such disasters often 
focus on physical damage and economic losses, the mental health 
impacts remain critically underexplored in the Bangladeshi context.

Exposure to natural hazards is known to elevate the risk of mental 
health disorders, including post-traumatic stress disorder (PTSD), 
depression, anxiety, and emotional distress (11, 12). Vulnerable groups 
such as women, children, older adults, and individuals with 
pre-existing health conditions are particularly susceptible to the 
psychological consequences of flooding (4). Studies found that flood 
survivors in Bangladesh experienced significant mental health 
challenges, with symptoms persisting long after the disaster (4, 13). 
Furthermore, poor access to mental health care and inadequate 
disaster preparedness exacerbate these challenges, leaving many 
affected individuals without the necessary psychological support (14).

The impact of floods on mental health is not limited to immediate 
trauma but extends to long-term socioeconomic stressors, such as loss 
of livelihoods, displacement, and social isolation. Research and report 
in Australia following severe flooding events found a significant 
increase in mental health among affected individuals, highlighting the 
need for long-term mental health interventions (15–17). Similar 
patterns have been observed in South Asia, where disaster-related 
mental health issues remain largely unaddressed due to resource 
constraints and social stigma surrounding mental health care (18).

This study aims to bridge the knowledge gap regarding the mental 
health impacts of floods in Bangladesh by assessing the depression, 
anxiety, and stress experienced by residents of Feni District following 
the 2024 flash flood. Using validated tools such as the Depression, 
Anxiety, and Stress Scale-21 (DASS-21) (19). This research investigates 
the prevalence and severity of mental health conditions among flood-
affected individuals. Additionally, it examines key sociodemographic 
and environmental factors influencing mental health outcomes, 
including age, education level, social support, and prior flood experience.

By adopting a quantitative approach with a large sample size, this 
study provides valuable insights into the mental health consequences 
of flooding in Bangladesh. The findings are expected to inform 
disaster response strategies, emphasizing the need for targeted mental 
health interventions and enhanced preparedness measures to mitigate 
the psychological impact of future floods. Strengthening social 
networks, improving disaster education, and ensuring accessible 
mental health services are crucial steps toward building resilience in 
flood-prone communities.

Methods

Research design

This study employs a cross-sectional design to assess the mental 
health impact of the 2024 flash flood on adult residents (18 years or 

older) of three flood-affected Upazilas (Sonagazi, Chhagalnaiya, and 
Fulgazi) in Feni District, Bangladesh. In Bangladesh, an upazila refers to 
an administrative sub-district, typically consisting of several unions and 
villages. The DASS-21 were employed as the tool for assessing mental 
health problems (19). The unprecedented scale of the flood prompted 
the hypothesis that significant mental health issues, including depression, 
anxiety, and stress, may have arisen among the affected population.

Study area

Feni, which was previously a subdivision of Noakhali District, was 
designated as a district on March 1, 1984 (20). It is situated between 
22°44′ and 23°17′ north latitudes and 91°15′ and 91°35′ east 
longitudes. The district shares its northern border with Comilla 
District and India, its eastern boundary with India and Chattogram 
District, its southern border with Chattogram and Noakhali Districts, 
and its western boundary with Noakhali District.

Fulgazi Upazila is located in the northern part of Feni District, 
covering an area of approximately 102.19 km2 (21). It is bordered by 
Tripura, India, to the east and is characterized by its fertile floodplains, 
which are traversed by rivers such as the Muhuri et al. (22). The 
population of Fulgazi is around 119,558, with a literacy rate of 
approximately 60% (22). Historically, Fulgazi has been prone to 
flooding due to its low-lying geography and proximity to major rivers. 
For instance, the 1998 floods caused significant damage to settlements 
and agricultural areas in the region (23). The recent floods in 2024 have 
further highlighted this vulnerability, with reports indicating that over 
40 villages were inundated, affecting thousands of residents (24, 25).

Chhagalnaiya Upazila spans about 139.59 km2 and has a 
population of approximately 187,156 (22). It is situated adjacent to 
Fulgazi and features a similar topography, making it susceptible to 
flooding. In August 2024, Chhagalnaiya experienced severe flooding 
that submerged numerous villages, leaving many residents stranded. 
The water levels in local rivers surpassed danger marks due to heavy 
rainfall and upstream runoff from India (24, 25). This upazila’s 
vulnerability is compounded by its reliance on agriculture, as floods 
can devastate crops and disrupt livelihoods.

Sonagazi Upazila covers an area of about 284.89 km2 and has a 
population of approximately 262,547 (22). It shares borders with both 
Fulgazi and Chhagalnaiya, making it part of a continuous flood-prone 
region. Sonagazi has also faced significant flooding challenges in 
recent years. In August 2024, it was reported that approximately 
350,000 people across Sonagazi, Fulgazi, and Chhagalnaiya were 
affected by rising waters, resulting in severe disruptions to daily life 
and infrastructure (24–26). Flooding in this region often results in 
road submersion and loss of access to essential services (see Figure 1).

Survey techniques

The survey was conducted in Bengali, the local language, and 
utilized the DASS-21 (19) to assess the mental health impact on 
individuals affected by the 2024 flood in the study areas. We used a 
validated Bengali version of the DASS-21 (28), which we had 
previously applied in studies during the COVID-19 pandemic (29) 
and the 2022 flood (4). The DASS-21, a condensed version of the 
original DASS-42, comprises 21 items divided into three subscales, 
each containing seven items measuring depression, anxiety, and stress. 
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This tool has been widely used in various studies (29–31) to assess 
emotional distress in adults. Each item in the DASS-21 is rated on a 
four-point Likert scale: 0 (“Did not apply to me at all”), 1 (“Applied to 
me to some degree or some of the time”), 2 (“Applied to me to a 
considerable degree or a good part of the time”), and 3 (“Applied to 
me very much or most of the time”). Participants reported their 
symptoms based on their experiences over the past week. Scores for 
depression, anxiety, and stress were computed by summing the 
respective item scores and multiplying them accordingly (depression: 
items 3, 5, 10, 13, 16, 17, 21; stress: items 1, 6, 8, 11, 12, 14; anxiety: 
items 2, 4, 7, 9, 15, 19, 20). The DASS-21 categorizes severity into five 
levels: normal, mild, moderate, severe, and extremely severe (Table 1). 
It serves as an effective tool for assessing the severity of emotional 
distress and potential treatment responses.

A subset of the study participants participated in a pilot survey, 
and their feedback was used to refine the final version of the 
questionnaire. However, data from this initial survey were excluded 
from the final analysis. To evaluate the reliability of the three pretested 
DASS sections, Cronbach’s alpha was calculated, with all sections 
achieving values above 0.75. Generally, a Cronbach’s alpha above 0.60 
indicates good internal consistency (32, 33).

The questionnaire was divided into four main sections. The first 
section covered key sociodemographic factors, including gender, age 
group, marital status, education level, location, housing type, presence 

of vulnerable family members, and any chronic illnesses. We also 
asked participants about their social satisfaction with the question, 
“How do you perceive your current social life?” The second section 
focused on flood-related inquiries, while the third section explored 
flood-related damages; the final section consisted of the DASS-21.

Sociodemographic data and flood-related loss and damage were 
considered as independent variables, hypothesized to influence all 
three DASS aspects. Although the questionnaire was originally 
designed as a self-reported tool (19), most participants were either 
illiterate or had low levels of education. To collect self-reported data, 
we conducted face-to-face interviews, asking questions in a clear and 
understandable manner. Previous studies have also employed the 

FIGURE 1

Study area (27).

TABLE 1  Cut-off values for the DASS-21’s labels for depression, anxiety, 
and stress (19).

Severity 
Label

Depression Anxiety Stress

Normal 0–9 0–7 0–14

Mild 10–13 8–9 15–18

Moderate 14–20 10–14 19–25

Severe 21–27 15–19 26–33

Extremely severe 28+ 20+ 34+
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DASS-21 in face-to-face interviews (4, 34–36). Drawing on our prior 
experience working with participants in remote areas, we ensured that 
the questions were simple and easy to comprehend, and we made 
improvements to the questionnaire format based on our pilot survey.

Data management

In February 2025, a survey was carried out. Initially, we contacted 
a resident, and with their guidance, we visited households and 
individuals where data collection was possible. Only those participants 
who had experienced the 2024 flash flood in the study areas were 
selected. The level of flood impact was determined based on 
participants’ responses, such as whether they had been injured during 
the flood. As a result, we employed both purposive sampling 
techniques. We also selected this nonprobability sampling technique 
due to the remote areas participants. According to Morgan’s table, a 
sample size of 384 was deemed sufficient (37). One thousand nine 
hundred eighty-one participants were included in the final analysis.

We used Python (version 2.7; Beaverton, OR 97008, USA) and R 
(38, 39) for data management and statistical analysis. Descriptive 
statistics were calculated as needed. We employed multiple linear 
regression to examine the relationships between respondents’ 
demographic and flood-related loss and damage information with the 
three DASS sections. Variable selection was performed through simple 
linear regression analysis. Additionally, we assessed multicollinearity to 
refine our variable selection. We considered the three DASS sections as 
dependent variables, while sociodemographic factors and flood-related 
loss and damage information were treated as independent variables. As 
a result, we constructed four separate regression models (independent 
vs. dependent variables) in the multiple linear regression analysis. We 
also computed the three DASS labels based on the categories in Table 1.

Ethical issue

This research was part of an approved study (Ref. No. KUECC-
2022/06/16) by the Ethical Clearance Committee of Khulna University, 
Khulna, Bangladesh. The study adhered to all ethical guidelines 
outlined in the Declaration of Helsinki and its subsequent 
amendments (40). Informed consent was obtained from all 
participants and, where applicable, their legal guardians. For illiterate 
participants, the study’s purpose was explained to them verbally in a 
language they understood, and consent was obtained in accordance 
with the relevant ethical guidelines.

Results and discussion

This section presents the results, followed by a discussion of the 
findings in relation to previous studies and their broader implications.

Sociodemographic information

Table 2 presents the sociodemographic information. The gender 
distribution was nearly balanced, with 52.90% of participants being 
male and 47.10% female. Age-wise, the majority fell within the 

middle-aged categories, with 24.89% aged 36–45 years and 24.18% 
aged 46–55 years, while 14.99% were under 18. Most respondents 
(81.83%) were married, and educational attainment was generally low, 
with 54.97% not completing SSC and only 2.17% having higher 
education. Regarding occupation, 40.74% were unemployed after the 
flood, and 19.49% were employed in agro-fishery work. Income levels 
were significantly impacted, with 55.53% reporting no specific income 
post-flood, while only 2.07% earned above BDT 30,000 per month. 
Geographically, respondents were evenly distributed across the three 
upazilas: Sonagazi (32.81%), Chhagalnaiya (33.47%), and Fulgazi 
(33.72%). Housing types in the study area were categorized as kacha 
(constructed primarily with temporary or natural materials such as 
mud, bamboo, or thatch), semi-pucca (a combination of temporary 
and durable materials, such as brick walls with tin roofs), and pucca 
(houses made of durable materials such as brick and reinforced 
cement, considered permanent structures). Most respondents 
(98.69%) lived with family, and nearly half (49.02%) resided in kacha 
houses, making them highly vulnerable to flood damage. Additionally, 
81.93% had vulnerable family members such as children, pregnant 
women, or older individuals. Chronic diseases were not widely 
reported, with 91.07% stating they had none, and only 3.53% reported 
living with disabilities. Social satisfaction levels were notably high, 
with 89.65% expressing satisfaction; however, 6.56% reported being 
the least satisfied with their post-flood circumstances. These findings 
highlight the socioeconomic vulnerabilities exacerbated by the 
disaster, particularly in terms of housing, employment, and 
income stability.

Flood related information

The 2024 flash flood in Feni, Bangladesh, was part of a broader 
flooding crisis that affected several districts across the country. This 
disaster was triggered by heavy rainfall and upstream water flows from 
India, exacerbated by a low-pressure system over the Bay of Bengal (9, 
41). The flood had a severe impact on communities in Feni and the 
surrounding areas.

Table 3 shows that a significant majority of respondents (86.42%) 
experienced a flood for the first time during this event, yet they 
perceived their locations as moderately safe against floods (87.88%). 
However, this perception may stem from limited exposure or a lack of 
understanding of flood risks, rather than actual safety measures 
in place.

Despite these perceptions, socioeconomic support provided 
during the disaster was inadequate; over half of those affected received 
no assistance (54.97%). Moreover, the early warning system was 
highly ineffective: nearly all respondents reported not receiving 
evacuation warnings (99.09%), and most noted that there was no early 
warning mechanism in their locality (92.83%).

The duration of the flood lasted between 7 and 10 days for most 
respondents (84.55%), with many evacuating to shelters (76.17%). 
However, those who did not evacuate cited the absence of dedicated 
shelters as their primary reason for staying behind (95.55%). These 
findings underscore an urgent need for improved flood preparedness 
measures across multiple fronts.

Recent reports indicate that approximately 5 million people were 
affected by these floods across several districts, including Feni (41, 42). 
The situation led to significant displacement, with thousands seeking 
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TABLE 2  Sociodemographic information.

Features n (%)

1. Gender

 � Male 1,048 (52.90)

 � Female 933 (47.10)

2. Age group (year)

 � Less than 18 297 (14.99)

 � 18–25 52 (2.62)

 � 26–35 264 (13.33)

 � 36–45 493 (24.89)

 � 46–55 479 (24.18)

 � >55 396 (19.99)

3. Marital status

 � Married 1,621 (81.83)

 � Unmarried 333 (16.81)

 � Others (Divorced, Separated, Widowed, etc.) 27 (1.36)

4. Education

 � Illiterate 147 (7.42)

 � Non-SSC 1,089 (54.97)

 � SSC 582 (29.38)

 � HSC 120 (6.06)

 � >HSC 43 (2.17)

5. Occupation

 � Agro-fishery workers 386 (19.49)

 � Business 190 (9.59)

 � Wage Labor 174 (8.78)

 � Student 313 (15.80)

 � Employee 111 (5.60)

 � Unemployed 807 (40.74)

6. Monthly income (BDT; 1 USD = approximately 120 BDT)

 � No specific income after the flood 1,100 (55.53)

 � Less than 15,000 441 (22.26)

 � 15,000–29,999 399 (20.14)

 � 30,000-49,999 41 (2.07)

7. Upazila (Subdistrict)

 � Sonagzi 650 (32.81)

 � Chhagalnaiya 663 (33.47)

 � Fulgazi 668 (33.72)

8. Living with family

 � Yes 1955 (98.69)

 � No 26 (1.31)

9. Housing type

 � Kacha 971 (49.02)

 � Pucca 422 (21.30)

 � Semi-pucca 588 (29.68)

10. Vulnerable family member (child, pregnant woman, older person, etc.)

 � Yes 1,623 (81.93)

(Continued)
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refuge in shelters. Additionally, infrastructure, including roads and 
agricultural fields, was severely damaged, substantially impacting the 
livelihoods of many.

To effectively mitigate future impacts from similar events in 
regions like Feni, it is essential to develop robust early warning systems 
that ensure timely alerts reach all at-risk populations. Comprehensive 
socioeconomic support mechanisms should also be established to 
address both immediate needs following a disaster and long-term 
recovery efforts (43). Furthermore, constructing accessible, dedicated 
shelters equipped with necessary amenities near high-risk areas would 
significantly enhance community resilience against recurrent natural 
disasters such as flash floods. Overall, addressing these gaps through 
improved preparedness will be crucial for reducing casualties and 
damage, while fostering sustainable recovery processes in vulnerable 
regions, such as the Feni district in Bangladesh. By prioritizing these 
improvements now, communities can better withstand future flooding 
events and rebuild more resiliently afterwards.

Damage and loss

The 2024 flash flood in Feni, Bangladesh, had a profound impact 
on the local community, causing widespread damage and significant 
disruptions to livelihoods, infrastructure, and public services (8). The 
flood resulted in extensive residential damage, with 93.64% of 
respondents reporting harm to their homes (Table 4). The agricultural 
sector was also severely affected; 74.86% experienced crop damage, 
and 45.99% lost livestock. Infrastructure was also heavily impacted, 
with road damage reported by 33.72% of respondents and destruction 
of local infrastructure by 26.20%.

Economically, the flood resulted in substantial income loss for 
nearly all households (98.23%), with many anticipating long-term 
consequences for their livelihoods (37.46%). While fatalities were 
relatively low (0.20%), social services faced significant disruptions, as 
nearly all households experienced outages in essential utilities, 
including water supply, electricity, and sanitation (99.44%). 
Transportation was also severely disrupted for most residents (97.02%).

Mental health issues emerged as a major concern following the 
disaster (4); psychological distress was reported by an overwhelming 
majority of respondents (97.58%). Almost every household faced 

TABLE 2  (Continued)

Features n (%)

 � No 358 (18.07)

11. Chronic disease

 � Maybe 119 (6.01)

 � No 1804 (91.07)

 � Yes 58 (2.93)

12. Disability

 � No 1911 (96.47)

 � Yes 70 (3.53)

13. Social satisfaction

 � Least satisfied 130 (6.56)

 � Satisfied 1776 (89.65)

 � Very satisfied 75 (3.79)

TABLE 3  Flood-related information.

Items n (%)

1. Previous flood experience before the 2024 flood

 � No 1712 (86.42)

 � Yes 269 (13.58)

2. Current place’s safety rating against flood

 � Moderately safe 1741 (87.88)

 � Unsafe 236 (11.91)

 � Safe 4 (0.20)

3. Did you get any kind of socioeconomic support during a flood?

 � No 1,089 (54.97)

 � Yes 892 (45.03)

4. Did you receive an early warning regarding flood evacuation?

 � No 1963 (99.09)

 � Yes 18 (0.91)

5. How would you rate the early warning mechanism for floods in your locality?

 � Sufficient 2 (0.10)

 � Insufficient 140 (7.07)

 � No early warning dissemination 

mechanism at all

1839 (92.83)

6. What was the duration of the 2024 flood in your locality?

 � 2–3 days 5 (0.25)

 � 4–6 days 217 (10.95)

 � 7–10 days 1,675 (84.55)

 � 11 days or more 84 (4.24)

7. Did you evacuate to the shelter during the flood?

 � No 472 (23.83)

 � Yes 1,509 (76.17)

8. What is the reason behind not going to the shelter?

 � No dedicated flood shelter 451 (95.55)

 � Insufficient flood shelter 7 (1.48)

 � Others 14 (2.97)
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TABLE 4  Damage and loss due to the 2024 flash flood.

Items n (%)

1. Damage and loss due to the 2024 flood in your locality?

 � Livestock 911 (45.99)

 � Infrastructure 519 (26.20)

 � Road 668 (33.72)

 � Grazing field 32 (1.62)

 � Standing crop 1,483 (74.86)

 � Culture fisheries 476 (24.03)

 � Open fisheries 64 (3.23)

 � Homestead gardening 508 (25.64)

 � Residential unit 1855 (93.64)

 � Sanitation 765 (38.62)

 � Others 8 (0.40)

2. Has your household’s income been affected due to the 2024 flood?

 � Yes 1946 (98.23)

 � No 35 (1.77)

3. Is there any long-term impact on your livelihood due to the 2024 flood in your locality?

 � Yes 742 (37.46)

 � No 1,239 (62.54)

4. Have you lost any of your family members due to the 2024 flood?

 � Yes 4 (0.20)

 � No 1977 (99.8)

5. What types of social and public service disruptions did you face during the 2024 flood?

 � Healthcare services 273 (13.78)

 � Education services 960 (48.46)

 � Transportation services (e.g., blocked roads, disrupted public transport) 1922 (97.02)

 � Public utilities (e.g., water supply, electricity outages, sanitation issues) 1970 (99.44)

 � Communication services (e.g., disrupted phone/internet services) 1773 (89.50)

6. Is there any mental health issue due to the 2024 flood in your locality?

 � Yes 1933 (97.58)

 � No 48 (2.42)

7. Had your house been inundated during the 2024 flood?

 � No 2 (0.10)

 � Yes 1979 (99.90)

8. Did you have access to safe drinking water during the flood?

 � No 1,685 (85.06)

 � Yes 296 (14.94)

9. Did you face any type of food scarcity to provide food for your family during the 2024 flood?

 � No 424 (21.40)

 � Yes 1,557 (78.60)

10. Have you been injured due to the flood?

 � Yes 26 (1.31)

 � No 1955 (98.69)

11. Have you got any diseases due to the flood?

 � Yes 162 (8.18)

(Continued)

https://doi.org/10.3389/fpubh.2025.1687943
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Rahman et al.� 10.3389/fpubh.2025.1687943

Frontiers in Public Health 08 frontiersin.org

home inundation (99.90%), resulting in a widespread lack of access to 
safe drinking water (85.06%) and food scarcity, affecting approximately 
three-quarters of the households surveyed (78.60%). Despite relatively 
low injury rates among both respondents themselves and their family 
members, there were notable reports of flood-related illnesses 
affecting approximately one-tenth of the families surveyed, either 
directly or indirectly through family members experiencing symptoms 
of disease after the flood.

Severity of depression, anxiety, and stress

Our study indicates that a significant portion of respondents are 
experiencing severe symptoms of depression (52.80%), anxiety (44.17%), 
and stress (46.90%) (Table 5). These findings align with previous 
research that highlights the psychological distress caused by floods (4, 
44). Even though over one billion people worldwide are estimated to live 
with mental health conditions, mainly anxiety and depression, the rates 
of severe symptoms due to flash floods documented in this study notably 
exceed both the global and regional estimates found in recent mental 
health literature (45, 46). While global averages for severe depressive or 
anxiety symptoms generally range from 23–27% among the general 
population and rise to 30–40% among disaster-affected groups, the rates 
in Feni are markedly higher than in most comparative crises (27, 47). 
Feni’s severe mental health burden far exceeds national and international 
post-disaster estimates, reflecting the compounded stress of abrupt 
displacement, loss of homes, and breakdown of livelihoods.

Associated factors

The study on the mental distress and health outcomes of 
individuals affected by the 2024 flash flood in Feni, Bangladesh, 
highlights several key factors influencing distress levels (Table 6). 
Regarding mental health outcomes, depression was strongly linked to 
education levels, with illiterate individuals (β = 1.78, 95% CI: 0.65, 
2.90) and those with higher education (β = 2.45, 95% CI: 0.80, 4.10) 
experiencing more depression, potentially due to differing coping 
strategies and awareness of the crisis. For anxiety, lower education 
levels were associated with higher anxiety (β = 2.29, 95% CI: 1.32, 
3.25), as were individuals with more than higher secondary education 
(β = 2.11, 95% CI: 0.73, 3.49). Stress was also influenced by education, 
with illiterate individuals (β = 1.33, 95% CI: 0.29, 2.37) and those with 
higher education (β = 1.77, 95% CI: 0.28, 3.25) reporting higher stress 
levels. Studies have shown that educational attainment can have a 
complex and sometimes non-linear relationship with psychological 

distress following disasters. For instance, lower educational attainment 
often corresponds with limited access to coping resources, lower 
health literacy, and reduced awareness of psychosocial support 
mechanisms, contributing to heightened vulnerability to depression 
and anxiety after disasters (12, 49, 50). Illiterate individuals may also 
depend more on informal supports and fatalistic interpretations of 
disaster impacts, which may not adequately moderate psychological 
distress. Conversely, individuals with higher education levels may 
experience greater depression due to heightened cognitive awareness 
of losses, future uncertainties, and socioeconomic disruptions.

Family dynamics also contributed to depression levels, as living 
with family (β = 4.97, 95% CI: 3.06, 6.88) and having vulnerable family 
members (β = 0.58, 95% CI: 0.04, 1.12) were associated with higher 
depression, emphasizing the role of caregiving responsibilities in 
disaster-related distress. These findings highlight the intricate 
relationship between caregiving responsibilities and psychological 
well-being during disaster recovery. In post-flood environments 
where housing is damaged, income sources are disrupted, and access 
to healthcare is limited, caregivers often bear additional emotional and 
physical burdens (51). This strain can exacerbate stress and depressive 
symptoms, particularly among women and older adults who 
traditionally assume caregiving roles in Bangladeshi households. 
Moreover, cultural expectations surrounding familial duty and 
interdependence, while generally protective, can become stressors 
when resources are scarce, and the safety of dependents is threatened. 
Given that the 2024 floods disproportionately affected families living 
in low-lying and economically vulnerable regions, the psychological 
toll of caregiving likely compounded other risk factors such as 
economic loss, housing instability, and exposure to trauma. These 
findings highlight the need for psychosocial interventions that not 
only address individual mental health but also incorporate family-
based support mechanisms, community caregiving networks, and 
targeted assistance for households with vulnerable dependents during 
disaster recovery efforts.

TABLE 4  (Continued)

Items n (%)

 � No 1819 (91.82)

12. Did any of your family members get injured during the 2024 flood?

 � Yes 83 (4.19)

 � No 1898 (95.81)

13. Did any of your family members get disease during the 2024 flood?

 � Yes 572 (28.87)

 � No 1,409 (71.13)

TABLE 5  Depression, anxiety, and stress labels among respondents.

Severity 
label

Depression n 
(%)

Anxiety n 
(%)

Stress n 
(%)

Normal 36 (1.82) 149 (7.52) 131 (6.61)

Mild 40 (2.02) 44 (2.22) 205 (10.35)

Moderate 354 (17.87) 423 (21.35) 700 (35.34)

Severe 1,046 (52.80) 875 (44.17) 929 (46.90)

Extremely severe 505 (25.49) 490 (24.73) 16 (0.81)
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TABLE 6  Associated factors with psychological distress, depression, anxiety, and stress.

Features β# (95% CI)

Model I Model II Model III

Depression Anxiety Stress

Education

Illiterate 1.78 (0.65, 2.90)* 2.29 (1.32, 3.25)* 1.33 (0.29, 2.37)*

Non-SSC −0.46 (−1.33, 0.42) 0.24 (−0.51, 0.99) −0.93 (−1.75, −0.12)*

SSC 0.52 (−0.39, 1.42) 1.19 (0.41, 1.97)* 0.02 (−0.82, 0.85)

HSC Reference Reference Reference

>HSC 2.45 (0.80, 4.10)* 2.11 (0.73, 3.49)* 1.77 (0.28, 3.25)*

Upazila (Subdistrict)

Sonagzi −4.01 (−4.47, −3.55)* −1.15 (−1.64, −0.67)*

Chhagalnaiya Reference Reference

Fulgazi −3.40 (−3.84, −3.13)* −2.06 (−2.53, −1.59)*

Living with family

Yes 4.97 (3.06, 6.88)* 3.18 (1.47, 4.90)*

No Reference Reference

Housing type

Kacha Reference Reference

Pucca −0.12 (−0.67, 0.44) −0.00 (−0.51, 0.51)

Semi-pucca −0.01 (−0.49, 0.47) −0.19 (−0.63, 0.26)

Vulnerable family member

Yes 0.58 (0.04, 1.12)* 1.12 (0.62 to 1.63)*

No Reference Reference

Chronic disease

No −1.32 (−2.20, −0.43)* −0.74 (−1.55, 0.08)

Maybe Reference Reference

Yes −3.80 (−5.30, −2.30)* −1.11 (−2.50, 0.27)

Disability

No Reference

Yes 1.28 (0.31, 2.25)

Social satisfaction

Least satisfied Reference Reference

Satisfied −1.66 (−2.38, −0.94)* −1.52 (−2.29, −0.75)*

Very satisfied −1.54 (−2.72, −0.36)* −3.28 (−4.55, −2.00)*

Household income affected by flood

Yes 4.76 (2.85, 6.67)* 1.67 (0.01, 3.32)* 5.47 (3.70, 7.24) *

No Reference Reference Reference

Long-term impact on livelihood due to 2024 flood

Yes 1.02 (0.58, 1.46)* 0.20 (−0.17, 0.58) 0.18 (−0.22, 0.59)

No Reference Reference Reference

Mental health issues due to 2024 flood

Yes 8.58 (6.91, 10.25)* 8.65 (7.20, 10.09)* 9.92 (8.39, 11.46)*

No Reference Reference Reference

(Continued)
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Chronic disease was again a protective factor, with individuals 
with chronic conditions reporting lower depression levels (β = −3.80, 
95% CI: −5.30, −2.30), supporting the hypothesis that individuals 
with chronic conditions may possess enhanced resilience. Although 
previous research generally shows that individuals with chronic 
illnesses tend to experience greater psychological distress (52), our 
findings revealed the opposite pattern, participants with chronic 
conditions reported lower levels of depression. This counterintuitive 
result may reflect a form of psychological adaptation or resilience 
developed through long-term illness management. Individuals living 
with chronic conditions often acquire coping mechanisms, self-
regulation skills, and established access to healthcare that can buffer 
emotional distress during acute crises. This may also represent a 
“response shift” phenomenon, in which individuals with chronic 
illnesses perceive disaster-related stressors as less severe relative to 
their ongoing health challenges. This interpretation underscores the 
importance of considering baseline health status when assessing 
mental health outcomes following disasters. While chronic illness 
typically increases vulnerability to physical hardship, in this case, it 
may also cultivate adaptive resilience that moderates depressive 
responses to acute environmental shocks.

Geography also played a role, with lower anxiety observed in 
residents of Sonagzi (β = −4.01, 95% CI: −4.47, −3.55) and Fulgazi 
(β = −3.40, 95% CI: −3.84, −3.13) compared to those from 
Chhagalnaiya. Similar results were also found in the case of stress, where 
residents of Sonagzi (β = −1.15, 95% CI: −1.64, −0.67) and Fulgazi 
(β = −2.06, 95% CI: −2.53, −1.59) experienced lower stress than those 
in Chhagalnaiya, further underlining the importance of community 

cohesion in mitigating stress. These upazilas, although all located within 
Feni District, experienced differing flood severity and recovery dynamics 
during the 2024 flash floods. However, within-district differences in 
elevation, infrastructure resilience, and community organization likely 
contributed to heterogeneous psychosocial outcomes. These findings 
underscore the significance of local geographic and infrastructural 
contexts in influencing mental health outcomes following floods. Even 
within the same district, variations in exposure, physical protection, and 
recovery support can produce markedly different psychological 
trajectories. They also underscore the potential of place-based resilience, 
where communities with stronger disaster preparedness mechanisms 
and social cohesion demonstrate lower post-disaster anxiety. Such 
geographically sensitive analyses are crucial for targeting mental health 
interventions and allocating resources effectively in disaster-affected 
regions of Bangladesh.

High levels of anxiety were found among individuals reporting 
widespread mental health issues in their locality (β = 8.65, 95% CI: 
7.20, 10.09), reflecting the importance of community-level distress in 
exacerbating personal anxiety. When entire neighborhoods experience 
displacement, livelihood loss, or prolonged uncertainty, the cumulative 
emotional atmosphere can amplify anxiety through mechanisms of 
social contagion and shared trauma. In densely populated flood-
affected areas of eastern Bangladesh, where the study reported 
extensive housing destruction and displacement (27, 53), social 
networks that typically provide emotional support may instead 
become channels for the transmission of fear and hopelessness. This 
finding reinforces the growing recognition that mental health in 
disaster settings is not solely an individual outcome, but a 

TABLE 6  (Continued)

Features β# (95% CI)

Model I Model II Model III

Depression Anxiety Stress

Access to safe drinking water during flood

No Reference Reference Reference

Yes −1.54 (−2.21, −0.88)* −2.20 (−2.77, −1.63)* −1.63 (−2.24, −1.01)*

Food scarcity during 2024 flood

No Reference Reference Reference

Yes 1.36 (0.79, 1.94)* 0.78 (0.29, 1.27)* 1.19 (0.66, 1.72)*

Injured during flood

Yes −3.30 (−5.11, −1.50)*

No Reference

Diseases during flood

Yes 2.78 (2.03, 3.54)* 1.83 (1.18, 2.48)*

No Reference Reference

Family member injured during 2024 flood

Yes −1.91 (−2.97, −1.49)* −2.61 (−3.55, −1.67)***

No Reference Reference

Family member got disease during 2024 flood

Yes 0.12 (−0.34, 0.58)* 0.44 (0.01, 0.86)*

No Reference Reference

*p < 0.05; **p < 0.01; ***p < 0.001; β# = Beta (Coefficient). The beta coefficient indicates how much the outcome variable varies for every one-unit variation in the predictor variable (48). CI, 
Confidence Interval.
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community-level phenomenon shaped by collective experiences and 
social cohesion.

Unexpectedly, reduced access to safe drinking water (β = −2.20, 
95% CI: −2.77, −1.63) and having a family member injured during the 
flood (β = −1.91, 95% CI: −2.97, −1.49) were associated with lower 
anxiety levels. This counterintuitive pattern may reflect adaptive 
psychological mechanisms that arise when individuals face immediate, 
tangible hardships. During acute crises, attention often shifts from 
generalized worry to specific, goal-oriented coping behaviors, such as 
securing water, protecting family members, or accessing relief 
resources. This focused action can temporarily reduce anxiety by 
providing a sense of purpose and control amid uncertainty.

A comparison with previous studies reveals both similarities and 
key differences in the mental health outcomes experienced by flood 
survivors. Similar to other studies, who found significant psychological 
distress among survivors of the flash flood, our study also reports high 
rates of severe depression, anxiety, and stress among respondents (4, 
27, 54–56). This aligns with previous research in other countries that 
identified a heightened vulnerability to mental health disorders 
following disasters (16, 57–62). The larger sample size in our study 
enhances the robustness of our findings and offers greater 
generalizability to similar flood-prone regions in Bangladesh.

Furthermore, our study extends the findings of previous research 
by identifying specific sociodemographic risk factors, such as 
education level, housing type, and social satisfaction, that significantly 
influence mental health outcomes post-flood. For instance, while 
other studies (4, 27, 54) primarily focused on livelihood impacts and 
gender as a predictor of distress, our study presents a more 
multidimensional framework, showing that factors like family 
dynamics, access to social support, and pre-existing health conditions 
contribute significantly to psychological distress. These findings 
suggest that future research should consider not only economic factors 
but also psychosocial dimensions in understanding disaster-induced 
mental health outcomes.

Building on our prior investigation (27), which utilized the Kessler 
Psychological Distress Scale (K-10) with a smaller sample size, this 
study represents a substantial methodological and conceptual 
extension. The earlier study primarily examined how livelihood 
disruption, displacement, and occupational loss contributed to 
emotional distress using the K-10. In contrast, the present study 
employs multiple regression models and a larger sample size with 
validated psychometric measures (DASS-21) to quantify specific 
dimensions of depression, anxiety, and stress, while identifying 
demographic and contextual risk factors. By integrating livelihood 
disruption with individual-level mental health outcomes, this study 
advances the literature by presenting a multidimensional framework 
that connects socioeconomic vulnerability, resilience, and 
psychological wellbeing in post-disaster contexts. Together, both 
studies offer a continuum of evidence, from livelihood impact to 
measurable mental health outcomes, that deepens understanding of 
disaster-induced psychological risk in Bangladesh.

Overall, the findings of this study underscore the multifaceted 
nature of mental distress following the 2024 flash flood in Feni, 
Bangladesh. Individual, familial, and community-level factors jointly 
shaped psychological outcomes, reflecting the complex interplay 
between vulnerability and resilience in post-disaster contexts. While 
educational, geographic, and social variables influenced depression, 
anxiety, and stress in distinct ways, the results also highlight that 

adaptive coping and resilience can emerge even amid profound 
disruption. These insights underscore the need for a comprehensive, 
context-sensitive mental health strategy in disaster management, one 
that integrates psychosocial support with community-based recovery, 
promotes inclusive mental health services for vulnerable populations, 
and enhances local preparedness systems. Embedding mental health 
interventions within disaster risk reduction and recovery programs 
can help ensure that affected populations are not only physically 
rehabilitated but also psychologically supported to rebuild their lives 
and resilience in the face of future climate-induced disasters 
in Bangladesh.

Limitations and strengths

Despite its significant contributions, this study has certain 
limitations that should be acknowledged. First, the reliance on a cross-
sectional design restricts the ability to establish causal relationships 
between flood exposure and mental health outcomes. A longitudinal 
study would provide a clearer understanding of how mental health 
conditions evolve following a disaster. Second, the use of 
nonprobability sampling may have introduced selection bias, as 
individuals more affected by the flood or those willing to participate 
may be overrepresented, limiting the generalizability of the findings. 
Additionally, the study relied on self-reported data for mental health 
assessments, which could be affected by recall bias and social 
desirability bias, potentially leading to over- or underestimation of 
psychological distress. Furthermore, while the study controlled for 
several sociodemographic and environmental factors, other 
confounding variables, such as pre-existing mental health conditions 
and access to mental health services before the disaster, were not 
comprehensively addressed. Finally, the research was geographically 
confined to the Feni District, meaning that its findings may not fully 
capture the experiences of flood-affected populations in other regions 
of Bangladesh or countries with different socio-environmental contexts.

Despite these limitations, the study presents several strengths that 
contribute to its robustness and relevance. The research provides 
valuable insights into the mental health impacts of flooding, 
particularly in a region where such effects have been underexplored. 
The use of validated psychological assessment tools, such as the 
DASS-21, enhances the reliability and comparability of the findings. 
Additionally, the large sample size increases the statistical power of the 
study and allows for a more comprehensive analysis of mental health 
outcomes across different sociodemographic groups. Furthermore, 
the study highlights critical factors influencing mental health, such as 
age, social support, and economic loss, which can inform targeted 
interventions and policy recommendations for disaster preparedness 
and response. By addressing an important research gap, this study 
serves as a foundation for future research on the mental health 
consequences of disasters in flood-prone regions.

Recommendations

Enhancing mental health support services

The findings of this study highlight the urgent need for accessible 
and community-based mental health support services for flood 
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survivors. Establishing mental health programs within affected 
communities can provide counselling and psychological first aid to 
individuals experiencing post-traumatic stress, anxiety, and 
depression. Mental health services should be integrated into primary 
healthcare facilities to ensure easy access for vulnerable groups. 
Additionally, training healthcare professionals and community 
volunteers in mental health crisis intervention and trauma-informed 
care can improve the overall mental health response in disaster-
prone areas.

Strengthening disaster preparedness and 
response

A well-developed disaster preparedness and response system can 
significantly reduce the mental health impact of floods. Implementing 
an effective early warning system will allow communities to take 
necessary precautions before flooding occurs. Moreover, evacuation 
plans should be improved by ensuring that shelters are adequately 
equipped with clean water, food, and healthcare services. Investments 
in flood-resistant infrastructure, such as elevated housing, reinforced 
embankments, and improved drainage systems, will also help mitigate 
future flood-related damages. Strengthening these measures will 
ensure that communities are better prepared to handle the 
psychological and physical challenges posed by recurrent flooding.

Addressing socioeconomic vulnerabilities

Floods often exacerbate existing socioeconomic inequalities, 
leaving many individuals without stable income or resources for 
recovery. To address these challenges, financial assistance programs 
should be implemented to support those who have lost their 
livelihoods. Additionally, vocational training initiatives can help 
displaced individuals develop new skills and re-enter the workforce. 
Strengthening social safety nets, such as conditional cash transfers and 
food assistance programs, will provide much-needed relief to the most 
vulnerable groups, including women, older adults, and individuals 
with disabilities. By addressing these socioeconomic vulnerabilities, 
affected communities can recover more effectively and build resilience 
against future disasters.

Community awareness and capacity 
building

Raising awareness about mental health and disaster preparedness 
can empower communities to respond more effectively to floods. 
Public education campaigns should be conducted to inform 
individuals about coping mechanisms, stress management strategies, 
and available mental health resources. Community-based disaster 
preparedness drills can also improve residents’ ability to respond to 
emergencies and reduce panic during disasters. Furthermore, the 
establishment of local disaster response committees will enhance 
coordination among community members, ensuring a more organized 
and efficient disaster response. Strengthening community awareness 
and capacity building will help foster resilience and reduce the long-
term psychological impact of floods.

Policy and institutional interventions

Integrating mental health and psychosocial support into national 
disaster management policies is essential for a holistic approach to 
disaster response. Policymakers should prioritize the mental health of 
flood survivors by ensuring that psychological support is a key 
component of disaster relief programs. Additionally, regional 
cooperation with neighbouring countries is necessary to regulate water 
release from upstream dams, reducing the likelihood of sudden and 
severe flooding. Enforcing land-use policies to prevent construction in 
flood-prone areas will also help mitigate future risks. Strengthening 
institutional frameworks and policies will enhance the overall 
effectiveness of disaster management and mental health interventions.

Further research and data collection

To develop more effective interventions, further research is 
needed to assess the long-term mental health impacts of flooding on 
different population groups. Conducting longitudinal studies will 
provide valuable insights into how psychological distress evolves and 
what factors contribute to recovery. Establishing a national database 
to track flood-related mental health issues can help inform targeted 
mental health and disaster response strategies. Additionally, 
interdisciplinary research exploring the intersection of climate change, 
disasters, and mental health can contribute to more comprehensive 
policy solutions. Continued research and data collection will ensure 
that mental health remains a priority in disaster resilience planning.

Conclusion

The findings of this study underscore the significant mental health 
burden experienced by flood-affected individuals in Feni District 
following the 2024 flash flood. The high prevalence of psychological 
distress, including depression, anxiety, and stress, highlights the 
urgent need for targeted mental health interventions. Vulnerable 
groups such as women, older adults, and individuals with chronic 
illnesses were found to be at a higher risk of developing mental health 
disorders, emphasizing the importance of tailored support programs. 
Additionally, social satisfaction played a crucial role in mitigating 
distress, indicating that strengthening social networks and 
community-based mental health initiatives could be effective in 
reducing the psychological impact of floods. Beyond mental health, 
the study also revealed critical gaps in disaster preparedness and 
response. The absence of an effective early warning system, inadequate 
evacuation shelters, and limited access to socioeconomic support 
exacerbated the challenges faced by affected individuals. Addressing 
these issues through improved disaster management policies, 
infrastructure investments, and community awareness programs is 
essential to enhancing resilience in flood-prone areas. Moreover, 
integrating mental health care into disaster response frameworks will 
ensure that psychological wellbeing is prioritized alongside physical 
recovery efforts. Given the increasing frequency and severity of 
climate-related disasters, there is an urgent need for a comprehensive 
and multi-sectoral approach to flood management. Strengthening 
policy interventions, enhancing social safety nets, and expanding 
research on disaster-related mental health impacts are necessary to 
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build long-term resilience. Future studies should focus on the long-
term mental health consequences of floods and assess the effectiveness 
of intervention strategies. By addressing both the immediate and long-
term challenges posed by floods, stakeholders can work toward a more 
sustainable and resilient disaster management system in Bangladesh. 
This study contributes valuable insights into the mental health impacts 
of flooding and provides evidence-based recommendations for 
policymakers, health professionals, and disaster management 
authorities. Ensuring proactive measures, community involvement, 
and mental health integration in disaster response plans will be critical 
in mitigating the psychological impact of future disasters.

Data availability statement

The raw data supporting the conclusions of this article will be 
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Research Ethics 
Committee, Khulna University. The studies were conducted in 
accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study.

Author contributions

MR: Investigation, Methodology, Data curation, Validation, 
Supervision, Writing – review & editing, Conceptualization, Software, 
Visualization, Resources, Funding acquisition, Project administration, 
Writing  – original draft, Formal analysis. SA: Funding acquisition, 
Writing – original draft, Methodology, Writing – review & editing, 
Investigation, Conceptualization. IS: Writing  – original draft, 
Conceptualization, Investigation, Writing  – review & editing. MS: 
Investigation, Writing – original draft, Writing – review & editing. MTH: 
Writing – review & editing, Investigation, Writing – original draft. FR: 
Investigation, Writing  – review & editing, Writing  – original draft. 
MKH: Writing – original draft, Writing – review & editing, Investigation. 
EA: Writing – original draft, Investigation, Writing – review & editing. 
MKI: Writing – review & editing, Investigation, Writing – original draft.

Funding

The author(s) declare that financial support was received for the 
research and/or publication of this article. The BUP Research Centre, 
Bangladesh University of Professionals, Dhaka, Bangladesh, have 
funded this research.

Acknowledgments

The authors would like to thank all who provided feedback and 
critique. The authors would also like to thank the participants for their 
invaluable assistance throughout the research process. We would like 
to express our appreciation to MR, Assistant Director, Department of 
Disaster Management and Resilience, Bangladesh University of 
Professionals, Dhaka, Bangladesh, for supporting the research.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 
intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
	1.	Rahman, MC, Sarkar, MAR, Kabir, MJ, Rahaman, S, Biswas, JC, Aziz, MA, et al. 

Vulnerability and adaptation in flood-prone ecosystems of Bangladesh: a case study of 
rice farming households. Discov Sustain. (2025) 6:55. doi: 10.1007/s43621-025-00848-z

	2.	Shah, AA, Ullah, W, Khan, NA, Khan, A, Alotaibi, BA, Alam, E, et al. Health and 
livelihood impacts of flood hazards on internally displaced persons in Pakistan. Int J 
Disaster Risk Reduct. (2025) 119:105295. doi: 10.1016/j.ijdrr.2025.105295

	3.	Tabari, H. Climate change impact on flood and extreme precipitation increases with 
water availability. Sci Rep. (2020) 10:13768. doi: 10.1038/s41598-020-70816-2

	4.	Rahman, MM, Alam Shobuj, I, Tanvir Hossain, M, and Tasnim, F. Impact of 
disaster on mental health of women: a case study on 2022 flash flood in Bangladesh. Int 
J Disaster Risk Reduct. (2023) 96:103935. doi: 10.1016/j.ijdrr.2023.103935

	5.	Rahman, MM, Islam, MR, Shobuj, IA, Hossain, MT, Ahsan, MN, Alam, E, et al. An 
index-based holistic approach to evaluate flood preparedness: evidence from 
Bangladesh. Front Clim. (2024) 6:1479495. doi: 10.3389/fclim.2024.1479495

	6.	Rahman, MM, Shobuj, IA, Islam, MR, Islam, MR, Hossain, MT, Alam, E, et al. 
Flood preparedness in rural flood-prone area: a holistic assessment approach in 
Bangladesh. Geomat Nat Hazards Risk. (2024) 15:2379599. doi: 
10.1080/19475705.2024.2379599

	7.	Siam, ZS, Hasan, RT, Anik, SS, Noor, F, Adnan, MSG, Rahman, RM, et al. National-
scale flood risk assessment using GIS and remote sensing-based hybridized deep neural 
network and fuzzy analytic hierarchy process models: a case of Bangladesh. Geocarto 
Int. (2022) 37:12119–48. doi: 10.1080/10106049.2022.2063411

	8.	Report, SD. Flood situation worsens in 5 districts as rivers keep swelling. Dly Star 
(2024). Available online at: https://www.thedailystar.net/news/bangladesh/news/flood-
situation-worsens-feni-cumilla-noakhali-3682796 (Accessed February 22, 2025).

	9.	UNCT. Situational overview of Feni District - eastern flash floods 2024 (28 
September 2024) - Bangladesh | ReliefWeb. (2024). Available online at: https://reliefweb.
int/report/bangladesh/situational-overview-feni-district-eastern-flash-floods-2024-28-
september-2024 (Accessed February 22, 2025)

https://doi.org/10.3389/fpubh.2025.1687943
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/s43621-025-00848-z
https://doi.org/10.1016/j.ijdrr.2025.105295
https://doi.org/10.1038/s41598-020-70816-2
https://doi.org/10.1016/j.ijdrr.2023.103935
https://doi.org/10.3389/fclim.2024.1479495
https://doi.org/10.1080/19475705.2024.2379599
https://doi.org/10.1080/10106049.2022.2063411
https://www.thedailystar.net/news/bangladesh/news/flood-situation-worsens-feni-cumilla-noakhali-3682796
https://www.thedailystar.net/news/bangladesh/news/flood-situation-worsens-feni-cumilla-noakhali-3682796
https://reliefweb.int/report/bangladesh/situational-overview-feni-district-eastern-flash-floods-2024-28-september-2024
https://reliefweb.int/report/bangladesh/situational-overview-feni-district-eastern-flash-floods-2024-28-september-2024
https://reliefweb.int/report/bangladesh/situational-overview-feni-district-eastern-flash-floods-2024-28-september-2024


Rahman et al.� 10.3389/fpubh.2025.1687943

Frontiers in Public Health 14 frontiersin.org

	10.	Ahmed, H. U. Causes of floods in eastern BD and way forward. Financ Express 
(2024). Available online at: https://thefinancialexpress.com.bd/views/causes-of-floods-
in-eastern-bd-and-way-forward (Accessed November 21, 2024).

	11.	Heanoy, EZ, and Brown, NR. Impact of natural disasters on mental health: 
evidence and implications. Healthcare. (2024) 12:1812. doi: 10.3390/healthcare12181812

	12.	Karim, MZ, Al-Mamun, M, Eva, MA, Ali, MH, Kalam, A, Uzzal, NI, et al. 
Understanding mental health challenges and associated risk factors of post-natural 
disasters in Bangladesh: a systematic review. Front Psychol. (2024) 15:1466722. doi: 
10.3389/fpsyg.2024.1466722

	13.	Mamun, MA, Safiq, MB, Hosen, I, and al Mamun, F. Suicidal behavior and flood 
effects in Bangladesh: a two-site interview study. Risk Manag Healthc Policy. (2021) 
14:129–42. doi: 10.2147/RMHP.S282965

	14.	Gaiser, M, Buche, J, Baum, NM, and Grazier, KL. Mental health needs due to 
disasters: implications for Behavioral health workforce planning during the COVID-19 
pandemic. Public Health Rep. (2023) 138:48S–55S. doi: 10.1177/00333549231151888

	15.	Butler, G. A mental health crisis is brewing among these flood victims. The worst 
looks yet to come. VICE (2022). Available online at: https://www.vice.com/en/article/
australia-floods-mental-health-climate-change/ (Accessed November 21, 2024).

	16.	Li, A, and Leppold, C. Long-term mental health trajectories across multiple 
exposures to climate disasters in Australia: a population-based cohort study. Lancet 
Public Health. (2025) 10:e391–400. doi: 10.1016/S2468-2667(25)00068-4

	17.	Crompton, D, Kohleis, P, Shakespeare-Finch, J, FitzGerald, G, and Young, R. 
Provision of evidence-informed psychological interventions following the Queensland 
(Australia) 2010–11 floods and cyclones; the barriers and successes. Aust J Rural Health. 
(2025) 33:e70002. doi: 10.1111/ajr.70002

	18.	Faruk, MO, Khan, AH, Chowdhury, KUA, Jahan, S, Sarker, DC, Colucci, E, et al. 
Mental illness stigma in Bangladesh: findings from a cross-sectional survey. Camb 
Prisms Glob Ment Health. (2023) 10:e59. doi: 10.1017/gmh.2023.56

	19.	Lovibond, PF, and Lovibond, SH. The structure of negative emotional states: 
comparison of the depression anxiety stress scales (DASS) with the Beck depression and 
anxiety inventories. Behav Res Ther. (1995) 33:335–43. doi: 10.1016/ 
0005-7967(94)00075-U

	20.	Sultana, N, and Farhana, N. Climate change impact on cyclone shelter management 
over Noakhali region, Bangladesh. Am J Clim Change. (2024) 13:611–46. doi: 10.4236/
ajcc.2024.134028

	21.	Banglapedia. Phulgazi Upazila - Banglapedia. (2023). Available online at: https://
en.banglapedia.org/index.php?title=Phulgazi_Upazila (Accessed February 23, 2025)

	22.	Banglapedia. Feni District - Banglapedia. (2023) Available online at: https://
en.banglapedia.org/index.php/Feni_District (Accessed February 23, 2025).

	23.	Uddin, MJ, Hasan, MM, Eisenreich, SJ, and Quevauviller, P. Strengthening pluvial 
flood risk management in the southeast region of Bangladesh: lessons learnt from the 
EU policy and practice. Environ Process. (2019) 6:859–81. doi: 10.1007/
s40710-019-00393-8

	24.	bdnews24.com. 350,000 in danger as flooding nearly cuts off Feni. 350000 Danger 
Flooding Nearly Cuts Feni (2024). Available online at: https://bdnews24.com/
bangladesh/6dc74c261c9c (Accessed February 23, 2025).

	25.	Report T. Over 100 villages flooded in Feni. Bus Stand (2024). Available online at: 
https://www.tbsnews.net/bangladesh/over-100-villages-flooded-feni-921636 (Accessed 
February 23, 2025).

	26.	bdnews24.com. 200 villages flooded in Feni, nearly 200,000 people trapped by the 
water. 200 Villages Flooded Feni Nearly 200000 People Trapped (2024). Available online 
at: https://bdnews24.com/bangladesh/c490c4f78b5d (Accessed February 23, 2025).

	27.	Rahman, MM, Alam, S, Shobuj, IA, Santo, MMH, Hossain, MT, Rahman, F, et al. 
Livelihood disruption and psychological distress following the 2024 flash flood in 
Bangladesh. Sci Rep. (2025) 15:27142. doi: 10.1038/s41598-025-13418-0

	28.	Alim, SAHM, Kibria, SME, Uddin, MZ, Nessa, M, and Wahab, MA. Translation 
of DASS 21 into Bangla and validation among medical students. Bangladesh J Psychiatry. 
(2014) 28:67–70.

	29.	Rahman, MM, Khan, SJ, Sakib, MS, Chakma, S, Procheta, NF, Mamun, ZA, et al. 
Assessing the psychological condition among general people of Bangladesh during 
COVID-19 pandemic. J Hum Behav Soc Environ. (2020) 31:449–63. doi: 
10.1080/10911359.2020.1848688

	30.	Hossain, A, Alam, MJ, and Haque, MR. Effects of riverbank erosion on mental 
health of the affected people in Bangladesh. PLoS One. (2021) 16:e0254782. doi: 10.1371/
journal.pone.0254782

	31.	Rahman, MM, Amin, T, Sultan, SB, Bithi, MI, Rahman, F, and Rahman, MM. 
Depression, anxiety, and stress among public university students in Bangladesh during 
the COVID-19 pandemic. J Emerg Manag. (2021) 19:99–107. doi: 10.5055/jem.0616

	32.	Ursachi, G, Horodnic, IA, and Zait, A. How reliable are measurement scales? 
External factors with indirect influence on reliability estimators. Proc Econ Finance. 
(2015) 20:679–86. doi: 10.1016/S2212-5671(15)00123-9

	33.	Radhakrishna, RB. Tips for developing and testing questionnaires/instruments. J 
Ext. (2007) 45:1–4.

	34.	Bener, A, Gerber, LM, and Sheikh, J. Prevalence of psychiatric disorders and 
associated risk factors in women during their postpartum period: a major public health 
problem and global comparison. Int J Women's Health. (2012) 4:191–200. doi: 10.2147/
IJWH.S29380

	35.	Le, TA, Le, MQT, Dang, AD, Dang, AK, Nguyen, CT, Pham, HQ, et al. Multi-level 
predictors of psychological problems among methadone maintenance treatment patients 
in difference types of settings in Vietnam. Subst Abuse Treat Prev Policy. (2019) 14:39. 
doi: 10.1186/s13011-019-0223-4

	36.	Mohammad, KI, Gamble, J, and Creedy, DK. Prevalence and factors associated 
with the development of antenatal and postnatal depression among Jordanian women. 
Midwifery. (2011) 27:e238–45. doi: 10.1016/j.midw.2010.10.008

	37.	Krejcie, RV, and Morgan, DW. Determining sample size for research activities. 
Educ Psychol Meas. (1970) 30:607–10. doi: 10.1177/001316447003000308

	38.	R Development Core Team. R: A language and environment for statistical 
computing, version 4.2.2. Vienna, Austria: R Foundation for Statistical 
Computing (2022).

	39.	Welcome to Python.org. (2021). Python.Org Available online at: https://www.
python.org/ (Accessed January 15, 2021)

	40.	WMA. WMA - the world medical association-WMA declaration of Helsinki – 
ethical principles for medical research involving human subjects. (2018). Available 
online at: https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-
principles-for-medical-research-involving-human-subjects/ (Accessed August 9, 2021)

	41.	UN B. Bangladesh: eastern flash floods 2024 situation Report no. 02 | United 
Nations in Bangladesh. (2024) Available online at: https://bangladesh.un.org/en/277637-
bangladesh-eastern-flash-floods-2024-situation-report-no-02 (Accessed February 
22, 2025)

	42.	Unicef. UNICEF Bangladesh situation Report no. 1 (flash floods in northern and 
southeastern regions) 27 august 2024 - Bangladesh | ReliefWeb. (2024). Available online 
at: https://reliefweb.int/report/bangladesh/unicef-bangladesh-situation-report-no-1-
flash-floods-northern-and-southeastern-regions-27-august-2024 (Accessed February 
22, 2025)

	43.	Correspondent S. August floods inflict Tk 144.21b in damage: CPD | Prothom Alo. 
(2024). Available online at: https://en.prothomalo.com/bangladesh/4qljt11tcl (Accessed 
February 22, 2025).

	44.	Chandra Das, B, Hasan, MA, Tonni, EF, and Mohammad, G. Mental health 
symptoms among flood victims in Madaripur district in Bangladesh: a cross-sectional 
study. Acta Sci Med Sci. (2022) 6:37–54. doi: 10.31080/ASMS.2022.06.1307

	45.	Morin, S, and Mercier, E. AXA mind health Report: mental health continues to 
deteriorate around the world. Ipsos / AXA. (2025). Available online at: https://www.
ipsos.com/en/axa-mind-health-report-mental-health-continues-deteriorate-
around-world

	46.	WHO. Over a billion people living with mental health conditions  – services 
require urgent scale-up. (2025). Available online at: https://www.who.int/news/
item/02-09-2025-over-a-billion-people-living-with-mental-health-conditions-services-
require-urgent-scale-up (Accessed October 8, 2025)

	47.	Gunasekera, R, Daniell, J, Pomonis, A, Stone, H, Brand, J, van den Bout, B, et al. 
Global rapid post-disaster damage estimation (GRADE) Report: floods in Eastern 
Bangladesh, August 2024. Washington, DC: The World Bank (2024).

	48.	Swinscow, TDV, and Campbell, MJ. Statistics at square one. London: BMJ (2002).

	49.	Kp, FH, Christy, J, Roopesh, BN, and Vs, B. Exploring psychological resilience in 
the face of natural disasters: a narrative review on east and south Asian adolescents. 
Trends Psychol. (2025). doi: 10.1007/s43076-025-00483-7

	50.	Mao, W, and Agyapong, VIO. The role of social determinants in mental health and 
resilience after disasters: implications for public health policy and practice. Front Public 
Health. (2021) 9:658528. doi: 10.3389/fpubh.2021.658528

	51.	Cong, Z, Chen, Z, and Liang, D. Barriers to preparing for disasters: age differences 
and caregiving responsibilities. Int J Disaster Risk Reduct. (2021) 61:102338. doi: 
10.1016/j.ijdrr.2021.102338

	52.	Wang, S, Liu, Y, Lam, J, and Gao, Z. Chronic illness, subjective wellbeing, and 
health services availability: a study of older adults in Australia. Int J Environ Res Public 
Health. (2021) 18:7718. doi: 10.3390/ijerph18157718

	53.	Islam, MJ. Flood death toll rises to 16, water levels begin to recede. Bus Stand 
(2024). Available online at: https://www.tbsnews.net/bangladesh/flood-death-toll-
rises-16-water-levels-begin-recede-923981 (Accessed March 18, 2025).

	54.	Rahman, MM, Shobuj, IA, Hossain, MT, Alam, E, Islam, MK, and Hossain, MK. 
Flood impact on men’s mental health: evidence from flood-prone areas of Bangladesh. 
Front Public Health. (2025) 13:1529558. doi: 10.3389/fpubh.2025.1529558

	55.	Patwary, MM, Bardhan, M, Haque, MA, Moniruzzaman, S, Gustavsson, J, 
Khan, MMH, et al. Impact of extreme weather events on mental health in south and 
Southeast Asia: a two decades of systematic review of observational studies. Environ Res. 
(2024) 250:118436. doi: 10.1016/j.envres.2024.118436

	56.	Rahman, MM, Shobuj, IA, Alam, S, Sadia, AM, Khanam, S, Hossain, MT, et al. The 
unforeseen tide: exploring mental health impacts of the 2024 flash flood in Bangladesh. 
BMC Public Health. (2025) 25:2728. doi: 10.1186/s12889-025-24118-9

https://doi.org/10.3389/fpubh.2025.1687943
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://thefinancialexpress.com.bd/views/causes-of-floods-in-eastern-bd-and-way-forward
https://thefinancialexpress.com.bd/views/causes-of-floods-in-eastern-bd-and-way-forward
https://doi.org/10.3390/healthcare12181812
https://doi.org/10.3389/fpsyg.2024.1466722
https://doi.org/10.2147/RMHP.S282965
https://doi.org/10.1177/00333549231151888
https://www.vice.com/en/article/australia-floods-mental-health-climate-change/
https://www.vice.com/en/article/australia-floods-mental-health-climate-change/
https://doi.org/10.1016/S2468-2667(25)00068-4
https://doi.org/10.1111/ajr.70002
https://doi.org/10.1017/gmh.2023.56
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.4236/ajcc.2024.134028
https://doi.org/10.4236/ajcc.2024.134028
https://en.banglapedia.org/index.php?title=Phulgazi_Upazila
https://en.banglapedia.org/index.php?title=Phulgazi_Upazila
https://en.banglapedia.org/index.php/Feni_District
https://en.banglapedia.org/index.php/Feni_District
https://doi.org/10.1007/s40710-019-00393-8
https://doi.org/10.1007/s40710-019-00393-8
https://bdnews24.com/bangladesh/6dc74c261c9c
https://bdnews24.com/bangladesh/6dc74c261c9c
https://www.tbsnews.net/bangladesh/over-100-villages-flooded-feni-921636
https://bdnews24.com/bangladesh/c490c4f78b5d
https://doi.org/10.1038/s41598-025-13418-0
https://doi.org/10.1080/10911359.2020.1848688
https://doi.org/10.1371/journal.pone.0254782
https://doi.org/10.1371/journal.pone.0254782
https://doi.org/10.5055/jem.0616
https://doi.org/10.1016/S2212-5671(15)00123-9
https://doi.org/10.2147/IJWH.S29380
https://doi.org/10.2147/IJWH.S29380
https://doi.org/10.1186/s13011-019-0223-4
https://doi.org/10.1016/j.midw.2010.10.008
https://doi.org/10.1177/001316447003000308
https://www.python.org/
https://www.python.org/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://bangladesh.un.org/en/277637-bangladesh-eastern-flash-floods-2024-situation-report-no-02
https://bangladesh.un.org/en/277637-bangladesh-eastern-flash-floods-2024-situation-report-no-02
https://reliefweb.int/report/bangladesh/unicef-bangladesh-situation-report-no-1-flash-floods-northern-and-southeastern-regions-27-august-2024
https://reliefweb.int/report/bangladesh/unicef-bangladesh-situation-report-no-1-flash-floods-northern-and-southeastern-regions-27-august-2024
https://en.prothomalo.com/bangladesh/4qljt11tcl
https://doi.org/10.31080/ASMS.2022.06.1307
https://www.ipsos.com/en/axa-mind-health-report-mental-health-continues-deteriorate-around-world
https://www.ipsos.com/en/axa-mind-health-report-mental-health-continues-deteriorate-around-world
https://www.ipsos.com/en/axa-mind-health-report-mental-health-continues-deteriorate-around-world
https://www.who.int/news/item/02-09-2025-over-a-billion-people-living-with-mental-health-conditions-services-require-urgent-scale-up
https://www.who.int/news/item/02-09-2025-over-a-billion-people-living-with-mental-health-conditions-services-require-urgent-scale-up
https://www.who.int/news/item/02-09-2025-over-a-billion-people-living-with-mental-health-conditions-services-require-urgent-scale-up
https://doi.org/10.1007/s43076-025-00483-7
https://doi.org/10.3389/fpubh.2021.658528
https://doi.org/10.1016/j.ijdrr.2021.102338
https://doi.org/10.3390/ijerph18157718
https://www.tbsnews.net/bangladesh/flood-death-toll-rises-16-water-levels-begin-recede-923981
https://www.tbsnews.net/bangladesh/flood-death-toll-rises-16-water-levels-begin-recede-923981
https://doi.org/10.3389/fpubh.2025.1529558
https://doi.org/10.1016/j.envres.2024.118436
https://doi.org/10.1186/s12889-025-24118-9


Rahman et al.� 10.3389/fpubh.2025.1687943

Frontiers in Public Health 15 frontiersin.org

	57.	Chen, S, Bagrodia, R, Pfeffer, CC, Meli, L, and Bonanno, GA. Anxiety and resilience 
in the face of natural disasters associated with climate change: a review and methodological 
critique. J Anxiety Disord. (2020) 76:102297. doi: 10.1016/j.janxdis.2020.102297

	58.	Rafiey, H, Momtaz, YA, Alipour, F, Khankeh, H, Ahmadi, S, Khoshnami, MS, et al. 
Are older people more vulnerable to long-term impacts of disasters? Clin Interv Aging. 
(2016) 11:1791–5. doi: 10.2147/CIA.S122122

	59.	Jia, Z, Tian, W, Liu, W, Cao, Y, Yan, J, and Shun, Z. Are the elderly more vulnerable 
to psychological impact of natural disaster? A population-based survey of adult 
survivors of the 2008 Sichuan earthquake. BMC Public Health. (2010) 10:172. doi: 
10.1186/1471-2458-10-172

	60.	Fan, J, and Huang, G. Are women more vulnerable to flooding than men in an 
aging Japanese society? Int J Environ Res Public Health. (2023) 20:1299. doi: 10.3390/
ijerph20021299

	61.	Matthews, V, Longman, J, Berry, HL, Passey, M, Bennett-Levy, J, Morgan, GG, et al. 
Differential mental health impact six months after Extensive River flooding in rural 
Australia: a cross-sectional analysis through an equity Lens. Front Public Health. (2019) 
7:367. doi: 10.3389/fpubh.2019.00367

	62.	Becker, SM. Psychosocial Care for Adult and Child Survivors of the tsunami 
disaster in India. J Child Adolesc Psychiatr Nurs. (2007) 20:148–55. doi: 
10.1111/j.1744-6171.2007.00105.x

https://doi.org/10.3389/fpubh.2025.1687943
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.janxdis.2020.102297
https://doi.org/10.2147/CIA.S122122
https://doi.org/10.1186/1471-2458-10-172
https://doi.org/10.3390/ijerph20021299
https://doi.org/10.3390/ijerph20021299
https://doi.org/10.3389/fpubh.2019.00367
https://doi.org/10.1111/j.1744-6171.2007.00105.x

	Mental health consequences of the 2024 Feni flash flood in Bangladesh: prevalence and risk factors
	Introduction
	Methods
	Research design
	Study area
	Survey techniques
	Data management
	Ethical issue

	Results and discussion
	Sociodemographic information
	Flood related information
	Damage and loss
	Severity of depression, anxiety, and stress
	Associated factors

	Limitations and strengths
	Recommendations
	Enhancing mental health support services
	Strengthening disaster preparedness and response
	Addressing socioeconomic vulnerabilities
	Community awareness and capacity building
	Policy and institutional interventions
	Further research and data collection

	Conclusion

	Acknowledgments
	References

