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Background: Climate change disproportionately affects coastal communities
worldwide, increasing exposure to extreme temperature and saline water
intrusion. Understanding these impacts is critical for public health planning and
intervention. This study aims to examine the perceptions about the effects of
climate change-induced phenomena, specifically extreme temperature and
water salinity, on the overall human health of coastal communities residing in
Ramagati, Lakshmipur, Bangladesh.

Methods: The study adopted a quantitative research approach and utilized
a cross-sectional survey design to gather data. The sample consisted of 391
participants (N = 391) residing in the coastal region of Ramgati. A structured
questionnaire was employed to collect data. The gathered data were subjected
to several bivariate analyses, including independent-sample t-tests, Pearson
correlation analysis, and hierarchical regression analysis, using IBM SPSS version
24.0.

Results: Participants exposed to higher extreme temperature reported their
perceptions of various health effects, such as heat stroke, dengue epidemic,
migraine and headache. Additionally, participants experiencing elevated water
salinity reported different health effects, including hair loss, high blood pressure,
diarrhea, maternal health problems, child development, and hindered child
mental health development. Linear regression analysis revealed that participants’
age (f = 0.33, p < 0.001), gender (f = —0.16, p < 0.001), perceived risk of health
diseases (f = 0.17, p < 0.001), high salinity in water (8= 0.15, p = 0.002), and
high temperature (= 0.25, p < 0.001) were significantly associated with the
perception of health effects.

Conclusion: This study highlights the importance of addressing key issues
regarding the effects of extreme temperature and saline water on human health.
Specifically, the study reports on access to clean drinking water, climate change
adaptation strategies, health education and awareness, an integrated public
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health approach, and the needs of vulnerable populations, in order to mitigate
the effects of climate change on human health living in the coastal areas.
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climate change, extreme temperature, water salinity, health effects, coastal area

Background

Climate change has emerged as a significant threat to humanity in
recent years. It is characterized by global warming caused by human-
generated greenhouse gas (GHG) emissions and the resultant large-
scale alterations in weather patterns (1). Land temperatures are rising
at nearly twice the global average, leading to the expansion of deserts
and more frequent occurrences of heatwaves (1). Furthermore,
increased evaporation rates contribute to the intensification of storms
and extreme weather events (2). The Intergovernmental Panel on
Climate Change (IPCC) has published a series of reports predicting
substantial increases in these impacts as global temperatures rise to
1.5 degrees Celsius and beyond (1).

Climate change refers to long-term changes in the climate induced
by natural or human-made forces that persist for decades or more (3).
The variability in climate has significant impacts on public health, the
economy, agriculture, water resources, and overall development of a
country (4). For example, fluctuations in temperature and precipitation
can lead to reduced agricultural productivity, while rising sea levels,
storm surges, and extreme climatic events can damage or destroy
coastal infrastructure, thus impeding socio-economic conditions.
Additionally, the intrusion of seawater into land and aquifers poses
threats to the agrarian sector, freshwater resources, and human health.

In Bangladesh, climate change is increasing the frequency and
intensity of various weather-related disasters, while also heightening
the vulnerability and undermining the resilience of communities that
rely on arable land, access to water, and stable patterns of temperature
and rainfall (5, 6). Climate change has the potential to amplify the risk
of catastrophes by intensifying the occurrence and severity of hazard
events, affecting vulnerability to such hazards, and altering exposure
patterns, among other factors. Furthermore, due to its geographical
location, socio-economic conditions, and physical characteristics,
Bangladesh is highly susceptible to the impacts of climate change (5,
7). According to the United Nations Human Development report,
Bangladesh ranks among the most vulnerable countries, with nearly
70 million people at risk from climate change (8), a majority of whom
reside in the coastal regions.

The fourth assessment report of the IPCC explicitly states that
climate change contributes to the global burden of disease and
premature mortality (3). The relationship between climate variability
and human health, however, is multifaceted, with both direct and
indirect impacts intricately intertwined. Changing weather patterns
directly affect individuals through factors such as variations in
temperature and precipitation, sea-level rise, salinity intrusion, and

Abbreviations: ANOVA, Analysis of variance; BBS, Bangladesh Bureau of Statistics;
df, Degree of freedom; GHG, Greenhouse gasses; IPCC, Intergovernmental Panel
on Climate Change; MD, Mean difference; MoWR, Ministry of Water Resources;
SD, Standard deviation; SE, Standard Error; SPSS, Statistical Package for Social

Sciences; UNDP, United Nations Development Program.
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more frequent extreme events. Indirectly, climate change affects human
health through changes in water, air, and food quality, as well as
alterations in ecosystems, agriculture, human settlements, and the
economy (4, 9). These direct and indirect exposures have the potential
to cause death, injury, and illness. For instance, climate change affects
the seasonality of allergenic species and influences the seasonal activity
and distribution of disease vectors like dengue and malaria.
Furthermore, health issues can increase susceptibility and hinder people
and organizations from effectively adapting to climate change (10, 11).

Climate change thus presents multifaceted threats to human
health globally, including through extreme temperatures and saline
water intrusion—two significant and interlinked phenomena. Rising
global temperatures intensify heatwaves, exacerbating cardiovascular
stress, heatstroke, and dehydration. Globally, extreme heat is
with
approximately 93,000 heat-related cardiovascular deaths reported in

responsible for substantial cardiovascular mortality,
2019 alone (12). Bangladesh is particularly vulnerable, with heatwave
events significantly increasing overall mortality rates (13).

Additionally, saline water intrusion resulting from sea-level rise
poses significant health risks to coastal populations. In coastal
Bangladesh, higher drinking-water salinity is linked to increased risks
of hypertension and pregnancy-related complications, including
preeclampsia (14, 15). Moreover, warmer temperatures and altered
precipitation patterns due to climate change have extended the
habitats and transmission seasons of disease vectors such as
mosquitoes, contributing to outbreaks of vector-borne diseases like
dengue fever (16, 17). Climate-induced nutritional impacts are also
evident, as extreme weather events and flooding decrease agricultural
productivity and food availability, exacerbating child undernutrition
and stunting, particularly in vulnerable coastal areas (18, 19).

Thus, the interconnections between climate variability, extreme
heat, salinity intrusion, and human health are clear and intensifying.
Recognizing this nexus is crucial, especially for Bangladesh’s coastal
communities that are increasingly at risk. Therefore, this study aims
to examine coastal dwellers’ perceptions about health impacts arising
from climate change-induced extreme temperatures and saline water
exposure in Ramgati, Bangladesh.

Methods
Study design, study area and sample size

To achieve the desired research outcomes, this study employed
a quantitative, cross-sectional design using a structured
questionnaire survey method to collect primary data at a single
point in time. The focus of the research was the coastal region of
Bangladesh, which spans approximately 29,000 km?® and
encompasses 19 districts, covering around 32% of the country’s
land area (20). This region is highly vulnerable to various climate-
induced phenomena and natural disasters, including cyclones,

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1451933
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Zakaria et al.

tidal floods, and seawater intrusion (10, 21). In recent years, the
intensity and frequency of tropical cyclones, tidal actions,
temperature fluctuations, and precipitation have been increasing,
exacerbating the impact of high salinity levels in the coastal areas
(10, 22, 23). It has been reported that 53% of the coastal area is
affected by high salinity levels (24). As a result, local inhabitants in
these areas are compelled to use saline water for their household
needs, cooking, and drinking, leading to numerous health
problems (5, 25).

The entire vast coastal region was not feasible for research. A
specific area, Ramgati Upazila in Lakshmipur district, was chosen.
Ramgati is located between 22°52" and 22°90” north latitudes and
90°47” and 91°01” east longitudes, at the estuary of the river
Maghna and the Bay of Bengal. The area covers approximately
570.55 km?* with a population of 335,243. It includes eight unions
and 50 mauzas with 39 villages. The region has a low literacy rate
of 19.9% and depends mainly on agriculture for livelihood
(66.56%). The primary sources of potable water for the local
inhabitants are tube wells (75.84%), ponds (13.92%), and other
sources (10.24%) (26).

The sample size for the study was calculated using the single
population proportion formula, considering the following
assumptions: a population proportion (p) of 50%, a significance level
() of 5% (a = 0.05), a Z-value for a 95% confidence level (Z a/2) of
1.96, and a margin of error (d) of 3% (d = 0.05). However, we invited
400 respondents and collected data from 391 respondents with a
response rate of 97.75%.

Data collection process and instrument

Primary data were collected through a structured questionnaire
survey. The questionnaire was developed considering local socio-
economic contexts, relevant national and international guidelines, and
existing literature regarding climate-induced phenomena and
associated health impacts. The questionnaire included items
addressing  participants’ socio-economic and demographic
characteristics (age, gender, occupation, family size, geographic
location, educational level), commonly experienced climatic
phenomena, disaster-related impacts, salinity levels, and associated
health concerns. A Likert scale ranging from 1 to 5 was employed
alongside multiple-choice questions for statement evaluation. Study
participants, aged 18 years or older, were chosen using the convenient
sampling method due to budget constraints. Prior to the survey,
participants were informed about the study’s objective and

confidentiality, and their consent was obtained.

Content validity and reliability

For easy understanding, the questionnaire was translated into the
local (Bengali) language from English content. After translation, it was
revised by a language expert as the meaning and objectives of the
question remain unchanged and easily understandable to local people.
After that, the content of the questionnaire was evaluated by the
subject expert panel to judge the scientific strength, nobility, and
reliability of the research. The reliability was checked, and Cronbach’s
Alpha (@) value of the 15 items related to the health effects is 0.72.
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Measurement

Most of the independent variables had nominal and ordinal
measurements, which were recoded into dummies like education,
employment status, gender, mobile use, internet use, risk
perceptions of health disease, extreme temperature in the area, high
level of salinity in the water and heavy rainfall in the area. However,
each dummy variable was coded as 1 = Yes and 0 = No. Some
covariates were continuous variables such as age and number of
children. The study participants’ health effects were measured using
15 items. The 5-point Likert scale was used, ranging from 1 = ‘Never,
2 = Rarely, 3 =‘Occasionally, 4 = ‘Frequently’ and 5= ‘Very
Frequently] The composite score of 15-items related to the
perceptions of health effects was used as dependent variable for
statistical analyses.

Data analysis

The data were coded and entered into IBM SPSS version 24.0.
An independent sample t-test was employed to evaluate differences
in mean scores related to health outcomes influenced by variations
in water salinity levels and extreme temperature conditions.
Furthermore, to explore the bivariate relationships between health
outcomes, demographic characteristics, and climate vulnerability,
both independent-sample ¢-tests and Pearson correlation analyses
were conducted. Variables showing a p-value less than 0.05 in the
preliminary bivariate analyses were included in further regression
modeling. In the regression analysis, variables with p < 0.05 were
identified as significant predictors. The model summary indicates
that the ANOVA values (p < 0.001) for each step of the hierarchical
regression model indicate strong performance and predictive
ability for the primary outcome variables. The R’ values and F
changes at each step exhibited substantial alterations and were
statistically significant (p < 0.001). Variables showing a p-value
below 0.05 in the
significant predictors.

regression analysis were considered

Results

Socio-demographic characteristics of
study participants

Table 1 presents the socio-demographic characteristics of the
participants involved in the study. A total of 391 individuals took part
in the research. Among them, 91 (23.3%) had completed primary
education, 57 (14.6%) had attained secondary education, 51 (13%)
had completed higher secondary education, and 53 (13.6%) had
obtained a degree in Honors/Bachelor. Regarding gender distribution,
105 participants (26.9%) were female, while 286 participants (73.1%)
were male. The average age of the respondents was 38.17 (+12.93). In
terms of media usage, 96 participants (24.6%) reported using media
regularly, while 64 participants (16.4%) indicated that they never used
media. Additionally, 99 participants (25.3%) reported using media
rarely. Regarding technology usage, 276 participants (70.6%) reported
using a mobile phone, while 155 participants (39.6%) reported using
the internet.
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TABLE 1 Socio-demographic background of study participants (N = 391).

Variables ‘ Categories ‘ Frequency Percentage
Illiterate 42 10.7
Primary 64 16.4
incomplete
Primary 91 233
Education
Secondary 57 14.6
Higher Secondary 51 13.0
Honors/Degree 53 13.6
Masters 33 8.4
Female 105 26.9
Gender
Male 286 73.1
Age (M Up to 30 years 123 31.5
38.17 years, SD > 30-40 years 122 31.2
12.93) > 40 years 146 37.3
Upto5 92 235
Family size 6-7 211 54.0
>7 88 225
Housewife 61 15.6
Agriculture/ 58 14.8
unemployment
Professional
Lower 115 294
status
employment
Service/ 157 40.2
professional
Not at all 64 16.4
Rare 99 253
Media use Now and then 56 14.3
Often 76 194
Regular 96 24.6
Yes 276 70.6
Mobile use
No 115 29.4
Yes 155 39.6
Internet use
No 236 60.4

Descriptive statistics of the items related to
the perceptions of health effects

Percentage and frequency distributions of the items related to
the study participants’ perceptions of health effects caused by water
salinity and extreme temperature are reported in Tables 2, 3. Of the
study participants, 125 (32%) reported that they suffered from skin
rash and skin allergy frequently (M =2.98; 95% CI: 2.87-3.10),
while 147 (37.6%) revealed that they had hair lose problem
frequently caused by water salinity (M = 3.25; 95% CI: 3.15-3.36).
Among the study participants, 107 (27.4%) had frequent blood
pressure (M = 3.04; 95% CI: 2.92-3.16), whereas 93 (23.8%) had
diabetes due to water salinity (M = 2.55; 95% CI: 2.42-2.68). Besides,
of the study participants, 162 (41.4%) perceived that they sometimes
suffered from acidity and gastrointestinal problems (M = 3.20; 95%
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CI: 3.10-3.31) and 139 (35.5%) sometimes suffered from diarrhea
caused by water salinity (M = 3.08; 95% CI: 2.98-3.18). In addition,
47 (12.0%) had a perception of having frequent abortion problems
(M =2.09; 95% CI: 1.98-2.21) and 49 (12.5%) had a perception of
having frequent maternal health problems (M = 2.24; 95% CI: 2.11-
2.36). Moreover, of the study participants, 37 (9.5%) had a
perception of having child development problems rarely due to
water salinity (M =1.72; 95% CI: 1.63-1.81) and 67 (17.1%)
perceived that water salinity sometimes hindered child mental
health. Regarding extreme temperature (M = 1.86; 95% CI: 1.77-
1.96), 84 (21.5%) perceived that during summer high temperature
sometimes caused heat stroke (M = 1.91; 95% CI: 1.81-2.00), and 96
(24.6%) perceived it caused dengue epidemic (M = 2.12; 95% CI:
2.01-2.22). Besides, 82 (21%) reported that they had a perception of
high temperature that caused sometimes migraines and headaches
(M =198 95% CI. 1.87-2.09), 141 (36.1%) for increasing
pneumonia frequently (M =3.52; 95% CI: 3.39-3.64) and 164
(41.9%) for causing cold and flu frequently (M =4.11; 95% CI:
4.02-4.20).

Perceptions of health effects by extreme
temperature and water salinity

Table 4 reveals that the study participants who had more extreme
temperature perceived different types of health effects. An
independent-sample t-tests show that the study participants with
extreme temperature had perception of heat stroke (t=6.56,
p <0.001), dengue epidemic (t=10.41, p <0.001), migraine and
headache (t = 6.56, p < 0.001).

Table 5 reveals that the study participants who had higher water
salinity perceived different types of health effects. An independent-
sample t-tests show that the study participants with extreme
temperature had perception of hair loss (¢t = 3.74, p < 0.001), high
blood pressure (t=3.14, p =0.002), diabetes (¢ =3.00, p = 0.003),
maternal health (t=2.13, p = 0.033), child development problems
(t=6.03, p<0.001), and hindering child mental health (f = 4.86,
p <0.001).

Hierarchical regression analysis for
variables predicting study participants’
perceptions of health effects

The results of the hierarchical multiple regression analysis
presented in Table 6 demonstrate the contribution of different
predictors to participants’ perception of health effects. In step 1,
participants’ age (= 0.30, t=6.36, p <0.001) and gender (being
male) (f=—0.21, t = —4.40, p < 0.001) significantly influenced the
regression model (F = 30.11, p < 0.001) and accounted for 13% of the
variance in the outcome variable.

Moving to step 2, the inclusion of perceived risk of health disease
as a predictor explained an additional 7% of the variation (F
Change = 33.73, p < 0.001) in participants’ perception of health effects,
beyond the effects of the predictors in step 1. In this model,
participants’ age (f =0.33, t=7.13, p < 0.001), gender (f=-0.19,
t =—4.06, p < 0.001), and perceived risk of health disease (3 = 0.27,
t =5.81, p < 0.001) significantly contributed to the regression model
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TABLE 2 Frequency and percentage distributions of items regarding perceived health effects caused by extreme temperature and water salinity.

ltems Never Rarely Sometimes Frequently Very frequently
Water salinity causes skin 59 (15.1%) 69 (17.6%) 110 (28.1%) 125 (32.0%) 28 (7.2%)
rash and skin allergy

Water salinity causes hair 33 (8.4%) 52 (13.3%) 124 (31.7%) 147 (37.6%) 35 (9.0%)
loss

Water salinity causes high 58 (14.8%) 73 (18.7%) 104 (26.6%) 107 (27.4%) 49 (12.5%)
blood pressure

Water salinity cause 106 (27.1%) 95 (24.3%) 93 (23.8%) 63 (16.1%) 34 (8.7%)
diabetes

Water salinity causes 31 (7.9%) 50 (12.8%) 162 (41.4%) 104 (26.6%) 44 (11.3%)
acidity and gastrointestinal

problems

Water salinity cause 24 (6.1%) 86 (22.0%) 139 (35.5%) 117 (29.9%) 25 (6.4%)
diarrhea

Water salinity causes 168 (43.0%) 97 (24.8%) 63 (16.1%) 47 (12.0%) 16 (4.1%)
abortion

Water salinity causes 146 (37.3%) 106 (27.1%) 65 (16.6%) 49 (12.5%) 25 (6.4%)
problems in maternal

health

Water salinity causes child 196 (50.1%) 138 (35.3%) 37 (9.5%) 11 (2.8%) 9(2.3%)
development problems

Water salinity hinders child 173 (44.2%) 130 (33.2%) 67 (17.1%) 11 (2.8%) 10 (2.6%)
mental health

High temperature during 173 (44.2%) 112 (28.6%) 84 (21.5%) 14 (3.6%) 8 (2.0%)
summer causes heat stroke

High temperatures during 136 (34.8%) 122 (31.2%) 96 (24.6%) 26 (6.6%) 11 (2.8%)
summer cause dengue

epidemic

High temperature during 174 (44.5%) 98 (25.1%) 82 (21.0%) 27 (6.9%) 10 (2.6%)
summer causes migraine

and headache

Low temperature during 50 (12.8%) 23 (5.9%) 85 (21.7%) 141 (36.1%) 92 (23.5%)
winter increases

pneumonia

Low temperature during 8 (2.0%) 11 (2.8%) 60 (15.3%) 164 (41.9%) 148 (37.9%)

winter causes cold and flue

(F=33.01, p < 0.001), explaining a total of 20% of the variance in the
outcome variable.

Progressing to step 3, the introduction of the high salinity in water
factor alongside the other predictors accounted for an additional 3%
of the variation (F Change =16.23, p <0.001) in participants’
perception of health effects, beyond the effects of the predictors in
step 2. At this model, participants’ age (f = 0.33, t = 7.31, p < 0.001),
gender (f=—0.17, t=—-3.89, p<0.001), perceived risk of health
disease (f=0.20, t=4.21, p<0.001), and high salinity in water
(f=0.19, t=4.03, p<0.001) significantly contributed to the
regression model (F = 29.79, p < 0.001), accounting for a total of 23%
of the variance in the outcome variable.

Moving on to step 4, the inclusion of the high temperature factor,
in addition to the other predictors, explained an additional 6% of the
variation (F Change = 31.35, p < 0.001) in participants’ perception of
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health effects, beyond the effects of the predictors in step 3. At this
step, participants’ age ( = 0.33, t = 7.69, p < 0.001), gender (f = —0.16,
t=-3.58, p<0.001), perceived risk of health disease (f=0.17,
t=3.73, p < 0.001), high salinity in water (# = 0.15, t = 3.20, p = 0.002),
and high temperature (f=0.25, t=5.60, p <0.001) significantly
contributed to the regression model (F=31.97, df =5, p <0.001),
explaining a total of 28% of the variance in the outcome variable.

Discussion

Our study found that coastal inhabitants perceived an association
between extreme temperatures and migraines (¢ = 6.56, p < 0.001) and
heat strokes (t = 6.56, p < 0.001), which is consistent with previous
research (27-29). In hot and extreme temperatures, individuals are
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TABLE 3 Descriptive statistics of different items relating to perceived health effects caused by extreme temperature and water salinity.

Items M SD 95% CI Rank
Water salinity causes skin rash and skin allergy 2.98 1.18 2.87-3.10 8
Water salinity causes hair loss 3.25 1.07 3.15-3.36 3
Water salinity causes high blood pressure 3.04 1.25 2.92-3.16 7
Water salinity cause diabetes 2.55 1.28 2.42-2.68 9
Water salinity causes acidity and gastrointestinal problems 3.20 1.06 3.10-3.31 4
Water salinity cause diarrhea 3.08 1.01 2.98-3.18 6
Water salinity causes abortion 2.09 1.20 1.98-2.21 12
Water salinity causes problems in maternal health 2.24 1.25 2.11-2.36 10
Water salinity causes child development problems 1.72 0.92 1.63-1.81 16
Water salinity hinders child mental health 1.86 0.97 1.77-1.96 15
High temperature during summer causes heat stroke 1.91 0.99 1.81-2.00 14
High temperature during summer causes dengue epidemic 2.12 1.05 2.01-2.22 11
High temperature during summer causes migraine and headache 1.98 1.08 1.87-2.09 13
Low temperature during winter increases pneumonia 3.52 1.27 3.39-3.64 2
Low temperature during winter causes cold and flue 4.11 0.91 4.02-4.20 1

TABLE 4 Bivariate analysis of different items relating to the perceptions of health effects by exposure to extreme temperature.

Exposed to extreme temperature

Yes [M (SD)] No [M (SD)]
High temperature during summer causes heat stroke 2.18 (0.98) 1.56 (0.88) 6.56 <0.001
High temperature during summer causes dengue epidemic 2.55(0.93) 1.57 (0.93) 10.41 <0.001
High temperature during summer causes migraine and headache 2.76 (0.84) 1.00 (0.00) 30.89 <0.001
Low temperature during winter increases pneumonia 3.62 (1.20) 3.39(1.35) 1.82 0.070
Low temperature during winter causes cold and flue 4.18 (0.83) 4.02 (0.99) 1.66 0.099

more susceptible to dehydration due to increased sweating and
inadequate fluid intake. Dehydration can trigger migraines and
headaches in vulnerable individuals. Furthermore, high temperatures,
humidity, and intense sunlight act as triggers for migraines and
increase the risk of heat stroke, particularly for those susceptible to
environmental factors (30-32).

Additionally, this study reported that there was a perceived
positive relationship between extreme temperatures and the spread
of dengue epidemics (f = 10.41, p < 0.001). Our findings align with
prior literature indicating that extreme temperatures indirectly
contribute to the occurrence and spread of dengue epidemics in
coastal communities (33-36). Warmer temperatures create favorable
conditions for mosquitoes, especially the Aedes aegypti mosquito, the
primary vector for dengue fever. Mosquitoes exhibit increased
activity and accelerated breeding and reproduction rates in warm
weather. As extreme temperatures can lead to water scarcity in
coastal areas, communities may store water in containers or tanks.
However, if these storage practices are not properly covered or
they
for mosquitoes.

maintained, inadvertently create breeding grounds
Our study participants perceived that there is a significant
association between water salinity and hair loss (t=3.74,

p <0.001), hypertension (t=3.14, p=0.002), and diabetes
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(t=3.00, p=0.003) among coastal communities in Ramgati
Upazila, Bangladesh. Existing literature supports the notion that
saltwater can strip away natural scalp oils, leading to dry and brittle
hair follicles, which can contribute to hair loss (37). Exposure to
high salinity water weakens hair follicles, making them more
susceptible to breakage and loss. Saltwater can also cause scalp
inflammation, leading to conditions like scalp dermatitis, which
further contribute to hair loss.

Water salinity, particularly in areas with high salt content, can also
increase sodium intake through drinking water and food. Excessive
sodium consumption disrupts fluid balance, causing fluid retention
and increased blood volume, ultimately leading to hypertension.
Limited availability of freshwater sources due to water salinity pushes
communities to rely on brackish water, reducing access to safe
drinking water and increasing the risk of diabetes (38, 39). Saline
water can also impact agriculture and crop yields, resulting in reduced
availability of fresh and nutritious foods, further increasing the risk of
diabetes (40, 41).

Furthermore, the study participants perceived that water salinity
can affect reproductive health and fertility (f = 2.13, p = 0.033). |Our
findings support previous literature indicating that water salinity can
affect reproductive health and fertility (37, 42, 43). Excessive salt
intake or exposure to high salinity water can disrupt hormonal
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TABLE 5 Bivariate analysis of different items relating to the perceptions of health effects by the level of water salinity.

Exposed to high water salinity

Yes [M (SD)] No [M (SD)]
Water salinity causes skin rash and skin allergy 3.00 (1.26) 2.97 (1.07) 0.21 0.830
Water salinity causes hair loss 3.43 (1.00) 3.02(1.12) 3.74 <0.001
Water salinity causes high blood pressure 3.21(1.24) 2.82(1.23) 3.14 0.002
Water salinity cause diabetes 2.71 (1.35) 2.33(1.15) 3.00 0.003
Water salinity causes acidity and gastrointestinal problems 3.21(1.10) 3.20 (1.01) 0.13 0.895
Water salinity cause diarrhea 2.96 (0.95) 3.26 (1.06) —2.90 0.004
Water salinity causes abortion 2.17 (1.17) 2.00 (1.23) 1.36 0.175
Water salinity causes problems in maternal health 2.35(1.17) 2.08 (1.34) 2.13 0.033
Water salinity causes child development problems 1.95(0.93) 1.41 (0.81) 6.03 <0.001
Water salinity hinders child mental health 2.06 (0.95) 1.60 (0.94) 4.86 <0.001
TABLE 6 Linear regression depicting factors influencing study participants’ perceptions of health effects.

Variables R? AR? B 3 B t p
Step 1 (Fy, 385 = 30.11, p < 0.001) 0.13 0.13 35.62 1.25 28.45 <0.001
Age' 0.17 0.03 0.30 6.36 <0.001
Being male* —3.52 0.80 -0.21 —4.40 <0.001
Step 2 (F3 37 = 33.01, p < 0.001) 0.20 0.07 33.06 1.28 25.83 <0.001
Age' 0.19 0.03 0.33 7.13 <0.001
Being male* -3.14 0.77 -0.19 —4.06 <0.001
Perceived risk of health disease* 4.00 0.69 0.27 5.81 <0.001
Step 3 (Fiy, 356 = 29.79, p < 0.001) 0.24 0.03 31.66 1.30 24.31 <0.001
Age' 0.19 0.03 0.33 7.31 <0.001
Being male* —2.95 0.76 —-0.17 —-3.89 <0.001
Perceived risk of health disease* 3.02 0.72 0.20 421 <0.001
High salinity in water? 2.88 0.72 0.19 4.03 <0.001
Step 4 (Fs, 35 = 31.97, p < 0.001) 0.29 0.06 29.81 1.30 22.99 <0.001
Age' 0.19 0.03 0.33 7.69 <0.001
Being male* —2.62 0.73 —0.16 —3.58 <0.001
Perceived risk of health disease* 2.59 0.70 0.17 3.73 <0.001
High salinity in water? 223 0.70 0.15 3.20 0.002
High temperature* 3.73 0.67 0.25 5.60 <0.001

 Continuous variable; * Dummy variable (1 = Yes, 0 = No).
Step 1: AF = 30.11; df (2, 388); p < 0.001; Step 2: AF = 33.73; df (1, 387); p < 0.001; Step 3: AF = 16.23; df (1, 386); p < 0.001; Step 4: AF = 31.35; df (2, 388); p < 0.001.

balance and menstrual regularity, potentially leading to fertility
problems. During pregnancy, consuming water with high salinity can
cause complications like pre-eclampsia, characterized by
hypertension and organ damage, posing risks to both the mother and
the fetus.

The study participants perceived that water salinity hinders child
development (¢ = 6.03, p < 0.001) and mental health growth (¢ = 4.86,
p <0.001), which is similar with the findings of previous research
(42-44). Water salinity’s impact on agriculture and reduced crop

yields limits coastal communities” access to nutrient-rich foods,
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including fresh fruits and vegetables. Malnutrition and inadequate
nutrient intake negatively affect cognitive and physical growth in
children. Water salinity can also lead to micronutrient deficiencies,
such as iodine or iron deficiencies, crucial for proper brain
development and cognitive function in children.

The study on the impact of water salinity and extreme
temperatures on the health of coastal communities in Ramgati
Upazila, Lakshmipur, Bangladesh suggests significant policy
interventions. To mitigate these effects, policies should ensure access
to clean drinking water through desalination, water purification
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systems, and establishing alternative freshwater sources, alongside
rigorous water quality monitoring and regulations. Additionally,
comprehensive climate change adaptation strategies are crucial. These
should include infrastructure enhancements, early warning systems,
and community-based resilience initiatives integrated into policy
frameworks and urban planning to facilitate long-term adaptation and
sustainable development.

Limitations and future research

The study has several limitations that need to be acknowledged.
First, the research was conducted solely in Ramgati Upazila of
Lakshmipur, focusing on a single coastal area. Results from a
single location (Ramgati Upazila) may not apply directly to other
different
environmental conditions, resources, infrastructure, and socio-

coastal regions, as areas might have distinct
economic characteristics. This study suggests conducting
comparative studies in multiple coastal regions (e.g., Satkhira,
Barguna, Cox’s Bazar) in the future to strengthen external validity
and generalizability. Future research across multiple coastal sites
would enhance the robustness of findings and improve
policy applicability.

Second, due to budgetary constraints, the selection of study
participants relied on convenient sampling techniques. This
sampling method may introduce selection bias and raise questions
regarding the generalizability of the findings to the broader
population. Future research should consider employing random or
stratified sampling techniques to enhance representativeness and
reduce bias.

Third, the data regarding health effects were gathered through
self-reported perceptions of the study participants, rather than relying
on medical records or objective measurements. This reliance on
subjective perceptions may introduce biases or inaccuracies into the
findings. Participants might inaccurately report symptoms, over- or
underestimate the severity of health problems, or provide socially
acceptable responses rather than accurate descriptions. This study
suggests complementing self-reported data with objective data sources
(e.g., medical records, clinical measurements, lab tests) in
future research.

Fourth, due to its cross-sectional design, it is challenging to
establish causal relationships between extreme temperature, saline
water, and perceived health outcomes. The study provides a snapshot
of the situation at a specific point in time, making it difficult to
determine the cause-and-effect dynamics accurately. Future research
employing longitudinal designs would help clarify temporal and
causal relationships.

Fifth, the study may not have captured the perceptions of all
possible health outcomes. This study suggests including a broader
range of health indicators, including mental health and chronic
diseases, complemented by qualitative assessments.

Lastly, confounding variables such as socio-economic status,
healthcare accessibility, and pre-existing medical conditions were
inadequately controlled. Future research should explicitly
and control these variables for

measure statistically

stronger validity.
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It is important to consider these limitations when interpreting the
results of the study and to recognize the potential impact they may
have on the generalizability and validity of the findings.

Conclusion

Water salinity and extreme temperature have been found to have
significant health effects among coastal communities residing in
Ramgati Upazila, Lakshmipur, Bangladesh. The identified health effects
include hair loss, high blood pressure, diabetes, maternal health issues,
child development problems, hindered child mental health, dengue
epidemics, heat stroke, migraines and headaches, as well as cold and
flu. Furthermore, the study revealed that age, gender (being female),
and perceived risk of health diseases were significant predictors of
perceived health effects among the coastal community residents.

These findings emphasize the urgent need for targeted actions
by specific institutions and organizations in Bangladesh to address
health implications associated with extreme temperatures in coastal
regions. The Ministry of Health and Family Welfare, and Ministry of
Water Resources, Bangladesh, in collaboration with local
government bodies (such as Union Parishads and Upazila Parishads),
should prioritize improving access to clean drinking water and
developing comprehensive climate change adaptation strategies
tailored to local environmental conditions. Non-governmental
organizations (NGOs) must actively engage in health education and
awareness campaigns, focusing on preventive measures against heat-
related illnesses. Additionally, the Directorate General of Health
Services (DGHS) should integrate climate health concerns into
existing public health frameworks, ensuring equitable healthcare
access for vulnerable populations such as women, children, the older
adults, and socioeconomically disadvantaged groups. By addressing
these pressing issues, policymakers and stakeholders can work
toward safeguarding the health and well-being of coastal
communities, reducing the burden of disease, and promoting
resilience in the face of environmental challenges.
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