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Abstract: This study aimed to explore the prevalence of diseases among waterlogged farmers and their 
associated factors. We conducted the study using mixed-methods approaches. We employed simple 
random sampling for this study. To collect quantitative data from the field, we used an interview 
schedule. We conducted IDIs, FGDs, and KIIs to gather qualitative data from the participants. We 
categorized the self-reported diseases of the waterlogged farmers into four areas: waterborne diseases, 
pain-related diseases, hypertension-induced diseases, and dementia. For descriptive statistics, we used 
frequency and percentages, and for inferential statistics, we used mean rank and non-parametric 
tests. Prolonged water immersion led to the onset of various waterborne diseases. Due to their high 
mental stress, they quickly developed hypertension. The farmers also placed significant importance 
on pain-related issues. Researchers discovered significant disparities between farmer demographic, 
economic, and environmental factors and conditions such as asthma, skin diseases, knee pain, dental 
problems, high blood pressure, and optical difficulties. For all factors combined, we observed a small 
effect in assessing disease prevalence. We can implement a variety of efforts (GO-NGO) to reduce the 
incidence of the disease in waterlogged areas. Considerable research volume addresses numerous issues 
confronting farmers. However, concerns about waterlogging and its impact on farmers’ physical health 
are less focused. This study investigates the prevalence of diseases among farmers and the factors that 
contribute to them.
Keywords: prevalence, waterlogging, disease, disaster, physical health, suffering.

1.	 Introduction

Waterlogging, due to over-siltation in the river, is a very common phenomenon in the 
southern part of Bangladesh. These hazards create a series of other socio-economic and 
health problems. The prevalence of diseases among waterlogged farmers is associated 
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with different factors, i.e., social, economic, and environmental. Several studies are 
looking into the prevalence of diseases among farmers. However, we tend to focus less 
on issues concerning farmers affected by flooding. In any disaster, people’s vulnerability 
increases, let alone the poor and less privileged groups in society. In flood-related 
disasters, asthmatic disease, eye irritation, and skin disease become frequent (Saha et 
al., 2021). The formation of salt-affected soils adversely affects agricultural production 
and deteriorates the environment due to increased waterlogging, floods, poor life of 
buildings and engineering structures, and the spread of diseases like malaria and skin 
problems. Some of the alkali diseases, such as selenosis, fluorosis, and molybdenous, 
appear when normal soils turn alkali (Chhabra, 2021). In addition, other ill health cases 
reported by the farm workers included bilharzia, typhoid, back pains, aching bones, 
and gastrointestinal ailments during the disaster (Mburu, 2019). The participants also 
provided accounts of various optical difficulties and respiratory complications due to 
polluted particles (Apu, 2023; Zhang et al., 2012).

After the Fukushima disaster, hypertension, hyperlipidemia, and diabetes generally 
increased over 9 years in Fukushima Prefecture (Dong et al., 2014; Murakami and 
Nomura, 2023). Even the prevalence of all four diseases increased after the COVID-19 
outbreak in Japan, impacting the lives of affected people with secondary effects on their 
physical and psychological health. People who have experienced natural or man-made 
disasters, such as the Chornobyl nuclear power plant accident in 1986 and Hurricane 
Katrina in 2005, have reported an increase in major non-communicable diseases 
(NCDs) like hypertension, hyperlipidemia, diabetes, and mental disorders (Bromet, 
2012; Sakai et al., 2017). We have observed incidences of lung illnesses, diarrhoea, 
and urinary tract infections in China and Iran. We have also connected outbreaks of 
communicable diseases to overcrowding in makeshift shelters (Cartwright et al., 2017). 
Within the first six months following the 2015 earthquake, Nepal experienced an 80% 
increase in water-borne diseases (Uprety et al., 2017). Following the 2005 earthquake 
in Pakistan, there were more than 400 cases of measles and epidemics of meningitis 
(Kouadio et al., 2012). Researchers suspected gas gangrene in 2.41% of the fatalities 
after the 2008 Sichuan earthquake (Chen et al., 2011).

In addition to hypertension and diabetes, more than half of the families in Thailand 
experienced acute health issues like skin infections and cold symptoms during floods 
(Srikuta et al., 2015). Snake bites and fires have increased (Chan et al., 2019). Flash 
floods happen more frequently in Pakistan’s steep Himalayan regions, where polio, TB, 
and malaria are already common (Chan et al., 2019). Acute diarrhoea was the most 
common incidental episode of infectious disease, and two weeks later, acute respiratory 
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infections became more common (Shabir, 2013). Since farming is an open-air industry, 
individuals, especially farmers, would suffer from long-term climate-related ailments 
such as sunstroke, depression, asthma brought on by pollution, infertility, skin problems, 
and chronic kidney disease in the event of a severe global warming scenario. Suicides, 
mental illnesses, and social unrest could result from climate stress if it persists past a 
certain point (Balasubramanian, 2023). Many evacuees may have been compelled to alter 
certain facets of their lifestyles, such as food and exercise, as a result of this evacuation, 
which could potentially increase the occurrence of lifestyle disorders like cardiovascular 
diseases (CVDs) in the future. Following the accident, there was a rise in the percentage 
of people who were overweight or obese as well as those who had diabetes, hypertension, 
dyslipidemia, liver dysfunction, atrial fibrillation, and polycythemia (Ohira et al., 2017). 

Risk factors during a disaster include knee joint injury and meniscectomy due to 
occupational mechanical loading (Palmer a Strong, 2022). In later life, these factors can 
either cause or exacerbate the disease (McWilliams et al., 2011; Fransen et al., 2011). 
Osteoarthritis and other forms of arthritis, such as rheumatoid and gout, commonly 
cause back pain. These conditions often lead to common comorbidity patterns, such 
as hypertension, diabetes, and obesity (Merkeb Alamneh et al., 2022). The losses and 
fears of volcanic eruptions challenge people’s established sense of place and identity 
and can lead to feelings of helplessness and depression (Warsini et al., 2014). Dementia 
is a disease that represents a public health priority. Researchers have made some efforts 
to uncover dementia risk factors, identifying several lifestyle and disease-related risk 
factors (Livingston et al., 2017). Recent studies have shown that stress accelerates the 
features of Alzheimer’s disease in animal models (Machado et al., 2014). Researchers 
have depicted an association between chronic life stress and dementia development, 
but the evidence for this in humans is fairly limited (Greenberg et al., 2014). Disasters 
such as earthquakes cause a variety of psychiatric problems, including psychological 
distress lasting a minimum of several years (Nakamura et al., 2019). Research suggests 
that disaster victims may be more susceptible to short-term cognitive decline (Cherry et 
al., 2010; Furukawa et al., 2012). The study aimed to explore the disease prevalence of 
waterlogged farmers, its associated factors, and recommendations against the problem.

2.	 Methodology

2.1. Research Design and Study Settings

This study employed mixed methods, utilizing both quantitative and qualitative data. 
The quantitative component used a survey research design. The qualitative portion 
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included IDIs, FGDs, and KIIs for collecting the narratives of the waterlogged farmers. 
The Bhabadaha point primarily triggers perennial waterlogging in three upazilas: 
Abhoyanagr, Manirampur, and Keshabpur. During the heavy pours in the late rainy 
season, those three Upazilas go underwater (Meherun Nesa, 2018). We purposefully 
selected the first two Upazilas (marked with a red rectangle) for the study. We then 
selected 12 villages from 6 unions, primarily located in waterlogged zones, to serve 
as the study area for this research. Two villages from each union. Table 1 displays the 
villages.

2.2. Study Participants

The unit of analysis. We selected farmers based on the criteria: (i) they possessed at least 
20 decimals of arable land, (ii) cultivable land undergoing water, and (iii) cropping 
was the sole source of income, even without any service members in the family. We 
conducted a household survey from December 15 to 28, 2022, to accurately determine 
the population size in the study area. To conduct this survey, the researcher and a 
research assistant went door-to-door to identify the population based on the previously 
mentioned attributes. The Union Parishad (UP) and Agriculture Extension Office 
(AEO) did not maintain any lists of waterlogged farmers, so there were no alternative 
methods to determine the unit of analysis for this study. In certain cases, the researcher 
received assistance from elderly farmers and local leaders in the relevant areas. The 
study employed a simple random sampling method. We selected 480 farmers as the 
sample after conducting the household survey and taking into account their attributes. 
We conducted 12 IDIs, 5 FGDs with eight farmers, and 21 KIIs to collect qualitative 
data on the prevalence of farmers’ diseases during waterlogging. Before heading out to 
the field, the researcher prepared various checklists. Five research assistants helped the 
researcher conduct the study. 

Table 1 Study area by Union and village

Upazila Union Villages Total 
Manirampur Durbadanga Kaminidanga, Kushorikona

 12 
Kultia Hatgacha, Sujatpur
Haridashkati Nebugati,  Kuchlia

Abhoyanagr Pairahat Paira,  Barandi
Chalisia Andha, Bolarabad
Sundali Dharmashiahati,  Fulergati
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Figure 1: Study areas by Upazila

2.3. Data Collection 

We prepared an interview schedule based on the study’s objectives. The schedule 
contains their disease prevalence. We asked them whether they suffered from any 
diseases during the waterlogging period. The entire sample reported experiencing 
asthma, diabetes, skin diseases, heart diseases, knee pain, waist pain, high blood 
pressure, optical difficulties, denture problems, and dementia. During a face-to-face 
interview, they reported these self-reported (not clinically tested) diseases. However, 
these diseases were well connected to farmers’ agricultural activities. The researcher, 
along with five experienced data collectors, gathered quantitative data from March to 
May 2023. During the qualitative data collection process, we used a checklist for each 
qualitative tool. Following the checklist, we conducted 12 IDIs in 12 villages under 6 
unions, which took approximately 45 minutes to complete. We conducted six FGDs 
across six unions. A facilitator and some assistants helped conduct the sessions following 
the checklist. However, 21 key informant interviewers enriched the study by delivering 
specific information regarding their disease conditions, causes, and consequences. 

2.4. Statistical Analysis

We applied thematic and narrative analysis for the qualitative part to present the results. 
We processed the collected data for the quantitative part and then used descriptive 
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and inferential statistics to analyze and interpret the results. SPSS 25.0 (IBM Corp.) 
analyzed the data. We used a mean rank to describe the various aspects of disease 
prevalence among waterlogged farmers. We used a non-parametric test (the Mann-
Whitney U test for two groups) and the Kruskal-Wallis H test to find significant 
differences between the disease rates of farmers and their economic, demographic, 
and environmental factors. This was because the data in this study was not normally 
distributed (p = 0.000). All relevant statistical tests were done at both significant levels 
(p < 0.05 and p < 0.001) with a 95% confidence interval.

3.	 Conceptual Framework 

Figure 2: Conceptual framework of the waterlogged farmers’ disease prevalence

4.	 Ethical Consideration

Before data collection from farmers, their consent regarding the study was taken orally. 
They were not given any financial motivation, and anonymity was attested to secure 
data confidentiality and authenticity. They have been confirmed that these data would 
not be used beyond the study purpose and their matters relating to psychosocial health 
would be preserved strictly.

5.	 Results 

5.1. Demographic, Economic, and Environmental Factors

Table 2 represents the demographic, economic, and environmental factors of the 
waterlogged farmers.
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5.2. Waterborne Diseases 

Most farmers did not suffer from asthma, skin diseases, optical difficulties, or denture 
problems (Table 3). However, among the farmers, asthma, skin diseases, optical 
difficulties, and denture problems prevailed at 12.1%, 3.1%, 26.9%, and 23.8%, 
respectively.

The third in-depth interviewee discussed their experience with asthma as- “When 
it intensifies, I feel as though the inhalation is ceasing, and I will no longer be present. 
Coughing continues to increase. Although it remains under control during the day, it reaches 
its peak at night. It hurts him a lot. He did some work and sat down again due to his 
suffering. Coughing at night causes sleep disturbances. Medicine intake is a must. When it 
increases, I am going to take medicine. Otherwise, it will not do.”

Table 3: Percentage distribution of the farmers’ physical health by waterborne diseases

Diseases Frequency Percent
Asthma
Yes 58 12.1
No 422 87.9
Skin disease
Yes 15 3.1
No 465 96.9
Optical difficulties
Yes 129 26.9
No 351 73.1
Problem with dentures
Yes 114 23.8
No 366 76.3

Source: Fieldwork, 2023

KII-7 defined the causes of asthma as “Farmers have developed an addiction to 
various tobacco-related foods, which adversely affects their health and damages their 
respiratory system. However, prolonged exposure to water can lead to coldness, which is also 
a contributing factor to the development of asthma. Colds and coughs take time to heal 
naturally. As a result, asthma is on the rise. In addition, at harvesting time, they are affected 
by dust. Again, different types of allergic foods imply that they are asthma patients.”

We added KII-1 to address the denture problem- “Farmers don’t know the rules of 
tooth preservation. Even they are unaware of how to properly care for their teeth. Working 
in the sun and rain year-round often leads to dental problems. Additionally, during the 



Prevalence of Diseases among Waterlogged Farmers in Bangladesh...  |  165

winter months, they labour in the fields, which are often chilly and misty. Consequently, 
their teeth become very vulnerable to gum disease and pyuria. However, they use tobacco, 
which contains nicotine, and this nicotine decays their teeth.”

IDI-12 mentioned- “I have had optical difficulties since my boyhood. I use 
spectacles. It’s not a problem in the daytime, but I don’t see everything at night. 
However, when tension is present, I occasionally experience blurred vision. In 
agricultural activities, this is not a significant issue.” 5.3 Pain-related diseases- A good 
number of waterlogged farmers had knee and waist pain. More than 42% had waist 
pain and 35% had knee pain (Table 4).

Table 4: Percentage distribution of the farmers’ physical health by pain diseases

Knee pain Frequency Per cent
Yes 168 35.0
No 312 65.0
Waist pain
Yes 202 42.1
No 278 57.9

Source: Fieldwork, 2023

One of the in-depth interviewees said, “I have knee pain. As a youth, I worked hard. 
I carried the overloaded items. I competed with other labourers in carrying crops. During 
the peak season, when labour was scarce, I took on the entire task of cultivating myself out of 
fear of a natural disaster. I made date juice from 60 palm trees, but it requires knee strength. 
Occasionally, I work at a high pace, which can lead to injury. Now that I am older, my knee 
doesn’t work accordingly (IDI-7).”

The farmer’s knee pain was explained in KII 8- “Most of the farmers suffer from knee 
pain. This happens due to the agglomeration of acid in the stomach. They work in the water 
for a long time and get excessively cold. They experience knee pain as a result. It is usually 
caused by a lack of calcium. They put in a lot of effort throughout the year, but they don’t 
receive enough nourishment. During the harvesting season, they become overloaded. Their 
digestive power decreases because of uric acid. However, they must work while standing for 
extended periods.”

An in-depth interviewee said, “Farmers sometimes experience pain in the waist due 
to heavy labour. When they work unconsciously and quickly, they experience waist pain. 
However, they do not consume an adequate amount of calcium-rich food. On the other 
hand, as a man ages, his bones begin to lose their strength. They need a lot of vitamin-rich 
food, but they don’t get it (KII-1).”
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5.4.	 Diseases Produced Hypertension 

Most of the farmers did not have high blood pressure, heart disease, or diabetes (Table 
5). However, nearly 16% of them had HBP problems, 2.5% had heart diseases, and 
3.8% had diabetes.

IDI-5 mentioned HBP “I always have low blood pressure instead of high one. Due to 
mental pressure, I feel weak. I can’t have pressure on me. Due to my mental instability, I feel 
worried. There are many tensions in the body. When I am unable to manage my children’s 
education expenses, they often ask, “If I can’t afford it, who will pay for it?” I can’t sleep all 
night.”

Table 5: Percentage distribution of the farmers’ physical health by  
hypertension-related diseases

HBP Frequency Per cent
Yes 76 15.8
No 404 84.2
Heart disease
Yes 12 2.5
No 468 97.5
Diabetes
Yes 18 3.8
No 462 96.3

Source: Fieldwork, 2023

Key informant interviewee 8 identified the following causes of the prevalent high 
blood pressure among the farmers: “Farmers in the area suffer from various types of pain, 
such as back pain and knee pain. They also suffer from stomach pain, ulcers, and asthma. 
They don’t give up smoking, drinking, or tea. Nothing is left to drink. Most farmers have 
less sleep. Some of them are under pressure. Financial stress contributes significantly to their 
stress levels. That’s why many people become high-pressure patients.” 

IDI-12 revealed information about heart disease- “I have a heart problem, and as a 
result, my heart shakes after labour. I feel abnormal doing agricultural activities. After 
standing a long time, water remains in the leg, and numbness seizes the ligament. Feet 
burns. When tension arises, it increases. I take medicine when it increases. The doctor 
prescribes that the medicine be taken until death.”

5.5. Dementia 

Most of the farmers had no dementia (Table 6). More than 95% of them had no 
dementia. However, nearly 5% of them had the problem.
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Table 6: Percentage distribution of the farmers’ physical health by dementia

Dementia Frequency Per cent
Yes 23 4.8
No 457 95.2
Total 480 100.0

Source: Fieldwork, 2023

KII-20 delivered as “During waterlogging, farmers became crazy, thinking about how 
they would survive without work and income. They forget what is right and wrong. They 
wonder everywhere. They suffer from indecision. They face significant mental and social 
pressures. If anyone is involved with credit borrowing, the matter becomes more critical and 
dangerous. The instalment day seems to be more horrifying to them. They forget quickly 
because of excessive mental pressure.”

5.6. Farmer’s Disease Prevalence and its Associated Factors

5.6.1. Farmers’ Demographic Factors and Disease Prevalence

During waterlogging, we found that younger farmers suffered from high blood pressure 
(z = -4.080), optical difficulties (z = -3.697), and dementia (z = -2.688) (Table 7). 
Farmers in the joint family had more asthma (z = -2.174) problems than those in the 
nuclear family. Researchers found that farmers in joint families experienced denture 
problems more frequently (z = -3.498).

Table 7: Differences between demographic factors and Farmers’ disease prevalence
Diseases 	  Age (≤55/>56) Family type (nuclear/joint) Child (yes/no)

U test Z ES U test Z ES U test Z ES
Asthma 25458.500 -.828 16380.000 -2.17* .09 3696.000 -.052
Diabetes 25478.500 -1.37 17500.000 -.884 3568.000 -.802
Skin disease 25603.000 -1.22 17578.000 -.749 3352.000 -2.19* .10
Heart disease 25937.500 -.506 17296.000 -1.70 3616.000 -.651
Knee pain 24563.500 -1.31 17560.000 -.291 2608.000 -2.45* .11
Waist pain 25482.500 -.528 16716.000 -1.10 3056.000 -1.40
HBP 22401.500 -4.08** .18 17744.000 -.138 3584.000 -.371
Optical difficulties 22027.000 -3.69** .16 17674.000 -.189 2920.000 -1.89
Dentures problem 25574.500 -.526 14764.000 -3.49** .16 2800.000 -2.26* .10
Dementia 24696.000 -2.68* .12 17030.000 -1.84 3528.000 -.912

(Source: Field survey-2023) U- Mann-Whitney U test, ES-effect size, *p<0.05** p<0.001

Note: Effect size is calculated with Cohens ,zd
N

=  effect d=≤.10(small), d=≥.20 (medium)and d=≥.50 (large)
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Farmers with children experienced skin diseases (z = -2.190). Farmers without 
children had knee pain (z = -2.450) and dental problems (z = -2.26). The effect of age 
on HBP, optical difficulties, and family type on dental problems was nearly medium. 
Other effects on the prevalence of waterlogged farmers were small.

5.6.2. Farmers’ economic factors and diseases prevalence

From Table 8 it is seen that farmers with single-earning members reported skin diseases 
(z = -2.357) and denture problems (z = -2.090). 

Table 8: Differences between economic factors and farmers’ disease prevalence

Diseases 	  Earning member (1/2≥) Monthly expenditure (BDT) 
(˂10000/10001>)

Yearly loan taken (BDT)
(4000-25000/26000-47000)

U test Z ES U test Z ES U test Z ES
Asthma 19522.500 -.233 16012.500 -1.63 2129.500 -1.229
Diabetes 19462.500 -.544 16438.500 -1.70 2240.000 -1.653
Skin disease 18795.000 -2.35* .10 16548.000 -1.55 2057.000 -2.720* .12
Heart disease 19357.500 -.971 16813.500 -.891 2240.000 -1.653
Knee pain 19147.500 -.520 15787.500 -1.35 1840.500 -2.183* .09
Waist pain 19492.500 -.182 14788.500 -2.30* .10 1788.500 -2.414* .11
HBP 19057.500 -.793 16801.500 -.397 2028.000 -1.648
Optical difficulties 18060.000 -1.68 17004.000 -.102 2271.000 -.130
Dentures problem 17752.500 -2.09* .09 16456.500 -.741 2082.500 -1.122
Dementia 19455.000 -.500 16176.000 -2.12* .09 2154.000 -1.517

(Source: Field survey-2023), U- Mann-Whitney U test, ES-effect size, *p<0.05** p<0.001

Note: Effect size is calculated with Cohens ,zd
N

=  Effect d=≤.10(small), d=≥.20 (medium)and d=≥.50 (large)

Farmers who spent less than 1000 BDT per month experienced waist pain (z = 
-2.305), while those who spent more than 10,000 BDT per month experienced dementia 
(z = -2.123). The farmers’ yearly loan significantly correlated with dermatological 
diseases (z = -2.720), knee pain (z = -2.183), and waist pain (z = -2.414). The disease’s 
prevalence was low (0.10).

5.6.2. Environmental Factors and Farmers’ Diseases Prevalence

Farmers with semi-paca houses reported knee pain (H = 8.128) and denture problems 
(H = 12.885), while those with paca houses reported high blood pressure (H = 6.345) 
during waterlogging (Table 9).



Prevalence of Diseases among Waterlogged Farmers in Bangladesh...  |  169

Table 9: Differences between environmental factors and farmers’ disease prevalence 
Diseases 	  House type (Kaccha/Semi-pacca/Pacca) Yard waterlogging (yes/no)

H test p Effect Size U test Z Effect Size
Asthma 4.390 .111 16018.500 -1.630
Diabetes .390 .823 16792.500 -.787
Skin disease 1.011 .603 16068.000 -2.912* .13
Heart disease .780 .677 16897.500 -.625
Knee pain 8.182 .017* .094 15043.500 -2.122* .09
Waist pain 4.542 .103 15082.500 -2.011* .09
HBP 6.345 .042* .070 17041.500 -.073
Optical difficulties 2.045 .360 15027.000 -2.301* .10
Dentures problem 12.885 .002* .137 14134.500 -3.432* .16
Dementia 1.535 .464 16815.000 -.648

(Source:	 Field survey-2023) H- Kruskal Wallis test, *p<0.05** p<0.001

Note:	 Effect size for U test is calculated with Cohens d= | and effect size for H test is calculated 

with 
2

2
2

1 ,
1

H K nH f
N K n
− +

η = =
− −

, Effect d=≤.10 (small), d=≥.20 (medium) and d=≥.50 

(large)

Farmers with yard waterlogging had problems with skin diseases (z = -2.912), 
knee pain (z = -2.122), waist pain (z = -2.011), optical difficulties (z=-2.301), and 
problems with dentures (z=-3.432) more compared to those farmers whose yard was 
not inundated during waterlogging. Small effect sizes were observed for both factors 
except yard waterlogging on dental problems (d =.16, nearly medium).

6.	 Discussion 

6.1. Waterborne Diseases

Asthma diseases primarily occur in wet environments. Farmers work all day in the 
rain and sun. So, they are caught cold. However, they smoke excessively, which 
causes disruptions to their meals. Very few farmers suffer from asthma due to tobacco 
consumption, dust inhalation, and staying in the water for a long time. For this reason, 
they faced a series of other physical problems, i.e., sleep disturbances and tiredness. Due 
to waterlogging, both men and women had asthmatic problems with low vulnerability 
(Saha et al., 2021). When there are no jobs available in the waterlogged areas, farmers 
turn to the brick industry, which can lead to the development of asthmatic diseases. 
People who work in brick kilns suffer from respiratory problems due to emissions 
(Jerin et al., 2016). People who live near brick kilns are more likely to suffer from 
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respiratory problems due to ash emissions (Joshi and Dudani, 2008). Usually, farmers 
in waterlogged areas are more susceptible to waterborne diseases. Farmers’ skin diseases 
are mainly caused by the dirt environment and crop dust. They work with polluted 
water and clean seedbeds. However, during harvesting, a significant amount of dust 
from the crops enters their respiratory systems, leading to allergic symptoms. However, 
during waterlogging, they pull fish nets into the fish farm, where heavy pesticides are 
used for commercial production. Consequently, they have dermatological problems all 
year round. Jahid and Mahbub (2020) reported that skin diseases, dysentery, diarrhoea, 
and common fever prevailed in the household. Jahid and Mahbub (2020) and Saha 
et al. (2021) also found their participants to suffer from waterborne diseases like skin 
diseases and reproductive health disorders due to stagnant water (Saha et al., 2021). 

Because most farmers are not aware of their health issues, they have optical 
difficulties. They do not take enough vitamin-rich food. However, they have 
occasionally been infected. Additionally, they work under the scorching sun, which 
emits UV rays that can cause optical difficulties. Smoking is also responsible for 
optical problems. Saha et al., (2021) and Jerin et al., (2016) illustrate the farmers’ eye 
irritation as a means of survival in the brick industry. In most cases, bacterial infection 
in the mouth causes problems with dentures. Those who do not brush their teeth two 
times a day have a bacterial infection. Farmers who work in unfavourable conditions 
in the field are reported to have caries; even missing teeth and physical pain caused 
by dental problems are mostly related to oral health-related quality of life (Quandt et 
al., 2007). 

6.2. Pain Diseases 

Repeated stress on the knee causes pain. Farmers work hard; sometimes they have to 
stand for a long time. However, they must carry overloaded items at harvest time. In 
addition, as age increases, the amount of calcium taken decreases significantly. Knee 
pain is a common disease among farmers. In the early stages, farmers often worked 
carelessly in the field, especially when a disaster was imminent and crops were in danger. 
However, the accumulation of acid in the stomach causes knee pain. Additionally, 
they experienced this problem due to a calcium deficiency. The above result is similar 
(Palmer and Strong, 2022). They depicted risk factors for other diseases, such as knee 
joint injury and meniscectomy. McWilliams et al. (2011) and Fransen et al. (2011) also 
support the issue and marked occupational mechanical loading of the knee joint can 
cause or aggravate the disease. When farmers work restlessly and carry the load beyond 
their capacities, waist pain occurs. It generally happens to poster structures. This can 
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also occur as a result of abrupt changes in direction. However, a lack of calcium-rich 
food increases pain. Mburu (2019) and Fransen et al. (2011) cited in their studies 
that back pain was the most common musculoskeletal condition for farming workers, 
followed by osteoarthritis and other forms of arthritis (rheumatoid arthritis and gout 
arthritis).

6.3. Hypertension

High blood pressure among farmers is caused by eating too much salt, not eating 
enough fruit, smoking, and experiencing high levels of stress. The majority of farmers 
tend to smoke and experience high levels of stress during disasters. Therefore, it 
is not uncommon for farmers to suffer from high blood pressure. Sleeplessness is 
another cause of high blood pressure. Studies by Bromet (2012), Moscona et al. 
(2019) and Dong et al. (2014) revealed that natural or man-made disasters can 
exacerbate hypertension. People typically assume that farmers do not have diabetes 
because they work hard all their lives. But nowadays, adulterated food and lifestyle 
habits cause diabetes in farmers. Diabetes is prevalent among those who perform 
poor physical labour and are addicted to various substances. However, elderly 
farmers may experience minor complications. Bromet (2012) and Moscona et al. 
(2019) revealed in their study that diabetes had increased due to natural or man-
made disasters. Dong et al. (2014) also found the same results. According to them, 
diabetes poses a significant burden on family members during disasters. Despite 
engaging in physical labour, farmers are at risk of developing heart disease due to 
chain smoking. However, some farmers tend to sleep late at night, which can lead 
to increased blood pressure and indigestion, ultimately resulting in heart problems. 
Some farmers were suffering from heart diseases due to tobacco smoking. Due to 
these issues, they also experienced other physical complications such as numbness, 
burning feet, and body tension. Swerdel et al. (2014), Kitamura et al., (2013), and 
Nozaki et al. (2013) have reported on the prevalence of heart diseases associated 
with disasters. Cardiovascular diseases (CVDs), including ischemic heart disease 
and stroke, tend to occur more frequently after large disasters, such as earthquakes, 
tsunamis, and hurricanes.

6.4. Dementia

Though dementia is not a common problem among farmers, some have it. Dementia 
can occur due to incorrect medication, smoking, insomnia, depression, stress, and 
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nutritional deficiencies. This finding is consistent with the hypothesis of (Nakamura 
et al., 2019). They portrayed a robust association between psychological distress and 
incident dementia in victims of a large disaster. In addition, Machado et al. (2014) and 
Greenberg et al. (2014) resemble the above result and imply that chronic stress due to 
disaster leads to hippocampal damage and impaired cognitive function.

7.	 Limitations of the Study

This study does not represent the whole Bangladesh scenario, but rather the southern 
part. A large sample would produce better results. These diseases are self-reported, not 
medically or clinically tested. The study did not record the prevalence of the diseases 
before waterlogging. However, we should illustrate a comparison of the impact of 
various factors on the prevalence of diseases caused by waterlogging, as well as the 
sufferings experienced before and after waterlogging.

8.	 Conclusion 

This study aimed to explore the disease prevalence among waterlogged farmers and 
their associated factors. We classified the farmers’ self-reported diseases into waterborne, 
pain-related, and hypertension-induced diseases. Dementia also prevailed among them. 
Apart from waterlogging, their diverse lifestyles also contributed to these diseases. 
However, their inability to meet the demands of their families left them physically, 
mentally, and socially vulnerable. The study found significant differences between their 
diseases and their demographic, economic, and environmental factors. Almost all of 
these factors had a small effect on disease prevalence. Further studies can delve deeper 
into the prevalence of diseases among farmers, examining a wider range of factors using 
larger sample sizes. We can implement a variety of GO-NGO initiatives to reduce the 
incidence of diseases among flood-affected farmers.
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Note

1.	 The Formula for calculating sample size is: 
2

2
(1 )Z P PSS

C
× × −

=

	 Where; SS = Sample size, Z = Z value (e.g., 1.96 for 95% confidence level), P = Percentage 
picking a choice, expressed as decimal (.5 used for sample size needed), C = Confidence 
interval, expressed as decimal

	

2

2
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= = = =

	 Sample Size according to population, 1 11

SSSS
SS
POP

=
−

+
 

	 Sample Size according to population, 1 11

SSSS
SS
POP

=
−

+
 

References

Apu, I. K. 2023. Exploring the Ecological and Public Health Implications of Brick Manufacturing 
in a Suburban Municipality of Bangladesh: A Comprehensive Case Study (2023110263). 
Preprints. https://doi.org/10.20944/preprints202311.0263.v1

Balasubramanian, T. N. 2023. Global warming and health hazards to Indian farmers. Journal 
of Agrometeorology, 25(1): 92-977. https://doi.org/10.54386/jam.v25i1.1970

Bromet, E. J. 2012. Mental health consequences of the Chornobyl disaster. Journal of 
Radiological Protection, 32(1): N71–N75. https://doi.org/10.1088/0952-4746/32/1/
N71

Cartwright, C., M. Hall, and A.C.K. Lee. 2017. The changing health priorities of earthquake 
response and implications for preparedness: A scoping review. Public Health, 150, 60–70. 
https://doi.org/10.1016/j.puhe.2017.04.024

Chan, E. Y. Y., A.Y.T. Man, and H.C.Y. Lam. 2019. Scientific evidence on natural disasters 
and health emergency and disaster risk management in Asian rural-based area. British 
Medical Bulletin 129(1): 91–105. https://doi.org/10.1093/bmb/ldz002

Chen, E., L. Deng, Z. Liu, X. Zhu, X. Chen, and H. Tang. 2011. Management of gas 
gangrene in Wenchuan earthquake victims. Journal of Huazhong University of Science 
and Technology. Medical Sciences = Hua Zhong Ke Ji Da Xue Xue Bao. Yi Xue Ying De 
Wen Ban = Huazhong Keji Daxue Xuebao. Yixue Yingdewen Ban 31(1): 83–87. https://
doi.org/10.1007/s11596-011-0155-3.



174  |  Man, Environment and Society : 5(2) 2024 • ISSN: 2582-7669

Cherry, K. E., L.J. Su, D.A. Welsh, S. Galea, S.M. Jazwinski, J.L. Silva, and M.J. Erwin. 2010. 
Cognitive and Psychosocial Consequences of Hurricanes Katrina and Rita Among Middle-
Aged, Older, and Oldest-Old Adults in the Louisiana Healthy Aging Study (LHAS). 
Journal of Applied Social Psychology 40(10): 2463–2487. https://doi.org/10.1111/j.1559-
1816.2010.00666.x

Chhabra, R. 2021. Environmental Impact of Reclamation of Salt-affected Soils and Intensive 
Irrigated Agriculture. In R. Chhabra (Ed.), Salt-affected Soils and Marginal Waters: 
Global Perspectives and Sustainable Management (pp. 659–695). Springer International 
Publishing. https://doi.org/10.1007/978-3-030-78435-5_12

Dong, C., P. Ge, X. Ren, X. Zhao, J. Wang, H. Fan, and S.A. Yin. 2014. Growth and anaemia 
among infants and young children for two years after the Wenchuan earthquake. 
Asia Pacific Journal of Clinical Nutrition 23(3): 445–451. https://doi.org/10.6133/
apjcn.2014.23.3.03.

Fransen, M., M. Agaliotis, L. Bridgett, and M.G. Mackey. 2011. Hip and knee pain: Role 
of occupational factors. Best Practice & Research Clinical Rheumatology 25(1): 81–101. 
https://doi.org/10.1016/j.berh.2011.01.012

Furukawa, K., M. Ootsuki, M. Kodama and H. Arai. 2012. Exacerbation of dementia after 
the earthquake and tsunami in Japan. Journal of Neurology, 259(6): 1243. https://doi.
org/10.1007/s00415-011-6329-x

Greenberg, M. S., K. Tanev, M.F. Marin and R.K. Pitman. 2014. Stress, PTSD, and dementia. 
Alzheimer’s & Dementia. The Journal of the Alzheimer’s Association, 10(3 Suppl): S155-
165. https://doi.org/10.1016/j.jalz.2014.04.008

Jahid, S. A. and A.Q.M. Mahbub. 2020. Water Logging Impacts in the Southwest Region of 
Bangladesh. Journal of Hamdard University Bangladesh, 6(1 & 2): 102-119.

Jerin, M. F., S.K. Mondol, B.C. Sarker, R.H. Rimi, S. Aktar. 2016. Impacts of Brick Fields 
on Environment and Social Economy at Bagatipara, Natore, Bangladesh. Journal of 
Environmental Science and Natural Resources, 9(2): 31-34. https://doi.org/10.3329/jesnr.
v9i2.32148

Joshi, S. K. and I. Dudani. 2008. Environmental health effects of brick kilns in Kathmandu 
Valley. Kathmandu University Medical Journal (KUMJ) 6(1): 3–11.

Kitamura, T., K. Kiyohara and T. Iwami. 2013. The Great East Japan earthquake and out-
of-hospital cardiac arrest. The New England Journal of Medicine 369(22): 2165–2167. 
https://doi.org/10.1056/NEJMc1306058

Kouadio, I. K., S. Aljunid, T. Kamigaki, K. Hammad, and H. Oshitani. 2012. Infectious 
diseases following natural disasters: Prevention and control measures. Expert Review of 
Anti-Infective Therapy, 10(1): 95–104. https://doi.org/10.1586/eri.11.155



Prevalence of Diseases among Waterlogged Farmers in Bangladesh...  |  175

Livingston, G., A. Sommerlad, V. Orgeta, S.G. Costafreda, J. Huntley, D. Ames, C. Ballard, S. 
Banerjee, A. Burns, J. Cohen-Mansfield, C. Cooper, N. Fox, L.N. Gitlin, R. Howard, H.C. 
Kales, E.B. Larson, K. Ritchie, K. Rockwood, E.L. Sampson, and N. Mukadam. 2017. 
Dementia prevention, intervention, and care. Lancet (London, England), 390(10113): 
2673–2734. https://doi.org/10.1016/S0140-6736(17)31363-6

Machado, A., A.J. Herrera, R.M. de Pablos, A.M. Espinosa-Oliva, M. Sarmiento, A. Ayala, 
J.L. Venero, M. Santiago, R.F. Villarán, M.J. Delgado-Cortés, S. Argüelles, and J. Cano. 
2014. Chronic stress as a risk factor for Alzheimer’s disease. Reviews in the Neurosciences 
25(6): 785–804. https://doi.org/10.1515/revneuro-2014-0035.

Mburu, C. M. 2019. Work-Related Injuries and Ill-Health among Farm Workers at Selected 
Public Irrigation Schemes in Kenya [Thesis, JKUAT-IEET]. http://localhost/xmlui/
handle/123456789/5197

McWilliams, D. F., B.F. Leeb, S.G. Muthuri, M. Doherty, and W. Zhang, W. 2011. 
Occupational risk factors for osteoarthritis of the knee: A meta-analysis. Osteoarthritis 
and Cartilage 19(7): 829–839. https://doi.org/10.1016/j.joca.2011.02.016

Meherun Nesa. 2018. Causes and Consequences of Perennial Water Logging in the Life and 
Livelihood at Rajnagar Bankabarsi in Jashore District, Bangladesh [Mphil]. Dhaka.

Merkeb Alamneh, Y., B.W. Sume, and A. Abebaw Shiferaw. 2022. Musculoskeletal 
disorders among the population in Northwest Ethiopia. SAGE Open Medicine, 10, 
20503121221085109. https://doi.org/10.1177/20503121221085109

Moscona, J. C., M.N. Peters, R. Maini, P. Katigbak, B. Deere, H. Gonzales, C. Westley, H. 
Baydoun, K. Yadav, P. Ters, A. Jabbar, A. Boulad, I. Mahata, T.V. Gadiraju, R. Nelson, 
S. Srivastav, and A. Irimpen, A. 2019. The Incidence, Risk Factors, and Chronobiology 
of Acute Myocardial Infarction Ten Years After Hurricane Katrina. Disaster Medicine and 
Public Health Preparedness 13(2): 217–222. https://doi.org/10.1017/dmp.2018.22

Murakami, M., and S. Nomura. 2023. Annual prevalence of non-communicable diseases and 
identification of vulnerable populations following the Fukushima disaster and COVID-19 
pandemic. International Journal of Disaster Risk Reduction, 84(2022):103471. https://doi.
org/10.1016/j.ijdrr.2022.103471

Nakamura, K., Y. Watanabe, K. Kitamura, K. Kabasawa and T. Someya. 2019. Psychological 
distress as a risk factor for dementia after the 2004 Niigata–Chuetsu earthquake in Japan. 
Journal of Affective Disorders 259: 121–127. https://doi.org/10.1016/j.jad.2019.08.041

Nozaki, E., A. Nakamura, A. Abe, A., Y. Kagaya, K. Kohzu, K. Sato, S. Nakajima, S. Fukui, 
H. Endo, T. Takahashi, H. Seki, K. Tamaki, and I. Mochizuki, I. 2013. Occurrence of 
cardiovascular events after the 2011 Great East Japan Earthquake and tsunami disaster. 
International Heart Journal 54(5): 247–253. https://doi.org/10.1536/ihj.54.247



176  |  Man, Environment and Society : 5(2) 2024 • ISSN: 2582-7669

Ohira, T., H. Nakano, M. Nagai, Y. Yumiya, W. Zhang, M. Uemura, A. Sakai, S. Hashimoto, and 
for the Fukushima Health Management Survey Group. 2017. Changes in Cardiovascular 
Risk Factors After the Great East Japan Earthquake: A Review of the Comprehensive 
Health Check in the Fukushima Health Management Survey. Asia Pacific Journal of Public 
Health, 29(2_suppl): 47S-55S. https://doi.org/10.1177/1010539517695436

Palmer, K. and R. Strong. 2022. Evaluating impacts from natural weather-related disasters on 
farmers’ mental health worldwide. Advancements in Agricultural Development 3(1):43-56. 
https://doi.org/10.37433/aad.v3i1.175

Quandt, S. A., A. E. Hiott, J. G. Grzywacz, S. W. Davis and T. A. Arcury. 2007. Oral Health 
and Quality of Life of Migrant and Seasonal Farmworkers in North Carolina. Journal of 
Agricultural Safety and Health 13(1): 45–55. https://doi.org/10.13031/2013.22311

Saha, M. K., R. Ara, S.D. Kadir, and M.G. Mostafa (n.d.), 2021. Environmental vulnerability 
of people to brick kiln hazards. SPC Journal of Environmental Sciences, 3(1), pp. 23–31. 
https://doi.org/10.14419/jes.v3i1.31609.

Sakai, A., H. Nakano, T. Ohira, M. Hosoya, S. Yasumura, A. Ohtsuru, H. Satoh, Y. Kawasaki, 
H. Suzuki, A. Takahashi, Y. Sugiura, H. Shishido, Y. Hayashi, H. Takahashi, G. Kobashi, K. 
Ozasa, S. Hashimoto, H. Ohto, and M. Abe. 2017. Persistent prevalence of polycythemia 
among evacuees 4    years after the Great East Japan Earthquake: A follow-up study. 
Preventive Medicine Reports 5: 251–256. https://doi.org/10.1016/j.pmedr.2017.01.003

Shabir, O. 2013. A Summary Case Report on the Health Impacts and Response to the Pakistan 
Floods of 2010. PLoS Currents, 5, ecurrents.dis.cc7bd532ce252c1b740c39a2a827993f. 
https://doi.org/10.1371/currents.dis.cc7bd532ce252c1b740c39a2a827993f.

Srikuta, P., U. Inmuong, Y. Inmuong, and P. Bradshaw. 2015. Health Vulnerability of 
Households in Flooded Communities and Their Adaptation Measures: Case Study in 
Northeastern Thailand. Asia-Pacific Journal of Public Health 27(7): 743–755. https://doi.
org/10.1177/1010539514568709

Swerdel, J. N., T.M. Janevic, N.M. Cosgrove, J.B. Kostis, and Myocardial Infarction Data 
Acquisition System (MIDAS 24) Study Group. 2014. The effect of Hurricane Sandy 
on cardiovascular events in New Jersey. Journal of the American Heart Association 3(6): 
e001354. https://doi.org/10.1161/JAHA.114.001354

Uprety, S., P.Y. Hong, N. Sadik, B. Dangol, R. Adhikari, A. Jutla, J.L. Shisler, P. Degnan and 
T.H. Nguyen. 2017. The Effect of the 2015 Earthquake on the Bacterial Community 
Compositions in Water in Nepal. Frontiers in Microbiology 8, 2380. https://doi.
org/10.3389/fmicb.2017.02380.

Warsini, S., J. Mills, and K. Usher. 2014. Solastalgia: Living With the Environmental Damage 
Caused by Natural Disasters. Prehospital and Disaster Medicine 29(1): 87–90. https://doi.
org/10.1017/S1049023X13009266



Prevalence of Diseases among Waterlogged Farmers in Bangladesh...  |  177

Zhang, L., F. Wang, L. Wang, W. Wang, B. Liu, J. Liu, M. Chen, Q. He, Y. Liao, X. Yu, N. 
Chen, N., J. Zhang, Z. Hu, F. Liu, D. Hong, L. Ma, H. Liu, X. Zhou, J. Chen, and H. 
Wang. 2012. Prevalence of chronic kidney disease in China: A cross-sectional survey. The 
Lancet, 379(9818): 815–822. https://doi.org/10.1016/S0140-6736(12)60033-6


