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7.1  Introduction

Bangladesh contains one of the largest, most densely populated and heav-
ily farmed deltas of the world which is at great risk of increased flooding 
and submergence from sea-level rise (Chap. 3;  Syvitski et  al. 2009). 
Coastal Bangladesh is a focus for national and international research due 
to the diverse ecosystem services it provides along with the invaluable 
natural resources it carries—such as coral reef, fisheries, forest resources—
and it includes the world’s largest contiguous mangrove forest (Hoque 
and Datta 2005; Hossain 2001). Approximately 14 million or ten per 
cent of the total population of Bangladesh live in the south-west coast—
the study area. Living in the delta means living on an ever-changing 
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 balance between land and sea (see Fig. 7.1) and fresh and saline water 
(van Schendel 2009). To meet the demands of such a large population, 
high levels of exploitation of natural resources and degradation of the 
environment have occurred (Hossain 2001).

The social and economical vulnerability of the south-west coast is due 
to its exposure to severe natural hazards. Amidst existing vulnerabilities, 
climate change is likely to impact human health directly or indirectly 
(Shahid 2009). Direct effects on health may be caused by extreme weather 
events such as cyclones (Shultz et al. 2005) and slow onset hazards such as 
salinity intrusion in soil, groundwater and surface water (Khan et  al. 
2011, 2014). Health is also indirectly influenced through changes in air 
pollution, spread of disease vectors, food and water insecurity, under- 
nutrition, displacement, changes in livelihoods and through infliction of 
mental ill-health (Haque et al. 2012, Kabir et al. 2016; Nahar et al. 2014).

Fig. 7.1 The ever-changing coast of Bangladesh (Photograph: Mohammed Mofizur 
Rahman)
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7.2  Coastal Livelihoods and Relation 
to Health

Coastal Bangladesh offers a diverse range of livelihoods including coastal 
and marine fisheries, aquaculture (e.g. shrimp, crab culture), agriculture 
and forest resource harvesting. Besides these, other economic activities in 
the south-west coast include salt production, fish processing (e.g. dry-fish 
production) (Fig.  7.2), day labour, as well as tourism (mainly in the 
Sundarbans and Kuakata).

While it has been increasingly recognised that ill-health contributes to 
poverty by diminishing people’s meagre resources (spent on health), it is 
rarely acknowledged that people often are not able to gain access to health 
services if they cannot mobilise vital livelihood resources (Obrist et al. 
2007).

Fig. 7.2 Thousands of people are engaged in fish drying activities, especially 
women and children (Photograph: Mohammed Mofizur Rahman)
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As such, health and livelihoods are interdependent; change in one is 
likely to change the status of the other. In the context of coastal regions, 
physical isolation may make some communities highly dependent on 
ecosystem services, thereby reducing their access to alternative livelihoods 
(Pomeroy et al. 2006). This can make them especially vulnerable to envi-
ronmental shocks or change (e.g. salinity intrusion in coastal waters and 
soil). In addition coastal areas are also prone to land-use changes such as 
transformation from rice cultivation to shrimp culture (Ali 2006). Such 
changes may result in loss of livelihoods of local people (Deb 1998), 
thereby causing impoverishment, debt and the associated lack of access to 
healthcare. Moreover, poverty may affect health also by reducing people’s 
entitlement sets needed to acquire food and thus resulting in undernour-
ishment (Osmani 1993) (Fig. 7.3). Local environmental change may also 
result in a change in livelihoods and in some cases may influence migra-
tion decision making. Thus, this may have implications for the health 
and nutrition of such migrants at the destination.

Fig. 7.3 Dry fish is a relatively inexpensive source of protein in coastal Bangladesh 
(Photograph: Mohammed Mofizur Rahman)
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7.3  Food Security and Nutrition in Relation 
to Health

The tide dominated coastal delta of Bangladesh is exposed to a wide 
variety of environmental stresses. These include rapid onset hazards such 
as storm surge, cyclones, river and coastal erosion as well as slow onset 
hazards such as salinity intrusion in groundwater as well as in surface 
water. Such hazards not only have direct impacts on mortality and mor-
bidity but also may pose a threat to food security through the loss of 
arable land and agricultural crops and through loss of livelihoods 
(Shameem et al. 2014).

Food security plays an important role in the understanding of health 
and well-being (Jaron and Galal 2009). It is a prerequisite to good health 
as undernourishment and malnutrition are widely agreed to be the results 
of hunger and food insecurity. Undernourishment of mothers may result 
in low birth weight (Kramer 1987), while malnutrition of infants may 
inhibit brain growth and subsequent intellectual development (Stoch and 
Smythe 1963). Additionally, food security is a significant determinant of 
child growth in rural Bangladesh (Saha et al. 2009) as well as throughout 
the world (Frongillo et al. 1997).

Bangladesh has progressed significantly towards reducing food insecu-
rity. However, despite this progress, domestic food production is increas-
ingly unable to meet the demand of consumers for a more diverse diet 
which, in turn, has led to increasing food imports since 2006 (HKI and 
BIGH 2016). Food availability itself may not result in food security, and 
thus access to food is another important factor to take into account. 
According to the Food Security Nutritional Surveillance Project (FSNSP), 
as compared to the rest of the country, the coastal belt shows seasonality 
in household food insecurity, with highest prevalence (39 per cent of 
households in 2014) occurring during the monsoon season. Prevalence of 
food insecurity for the coastal belt is the second highest in comparison to 
other surveillance zones, second only to the northern charlands of 
Bangladesh (HKI and BIGH 2016) and significantly higher than the 
national average level of 23–26 per cent (in 2014) according to the same 
surveillance project.
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7.4  Water and Health

In coastal Bangladesh, drinking water sources mostly include tube-wells 
of various depth, but also rainwater, rivers, canals and ponds. The com-
munity has access to different water sources depending on geographical 
availability, income and weather conditions (Scheelbeek 2015). These 
different sources have varying levels of sodium bacterial contamination 
and arsenic risk (Houghton 2009). Storage containers can also act as 
breeding grounds for mosquitoes and bacteria, which favour warmer 
waters, increasing risk of diarrhoeal disease. Saline tolerant mosquitoes 
have also been discovered which has implications on the risk from malaria 
and dengue (Yunus et al. 2011).

Salinity is an additional major problem in coastal waters, which has 
only recently come to light in the literature, with respect to its implica-
tions on health outcomes. As most of the population in south-west coastal 
Bangladesh depend on groundwater as the primary source of drinking 
water, salinity intrusion into coastal aquifers may have serious conse-
quences on human health. Several studies have found that the levels of 
sodium in drinking water are much above the WHO standards (Khan 
et al. 2011). Salt is a well-known trigger of hypertension. Recent studies 
have raised concern over the increased risk of hypertension from exposure 
to salinity in coastal Bangladesh (Vineis et  al. 2011) and addition-
ally have found an association between drinking water salinity and high 
blood pressure (Talukder et al. 2017).

Increased salinity exposure through drinking, cooking and bathing has 
also reported to have potential links with skin diseases, acute respiratory 
infection, cardio-vascular diseases, strokes and diarrhoeal diseases (Vineis 
et al. 2011; Khan et al. 2011). Maternal health may also be impacted by 
increased exposure to salinity as it was found to be significantly associated 
with increased risk of (pre)eclampsia and gestational hypertension in 
south-west coastal Bangladesh (Khan et al. 2014).

A major cause for concern is that a positive feedback mechanism may 
exist whereby saline water consumption increases thirst leading to higher 
fluid intake, which if saline may result in even higher levels of thirst 
(Islam et al. 2011).
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7.5  Health Risks from Natural Hazards

Bangladesh ranks fifth in the WorldRiskIndex for disaster risk related to 
natural disasters in 2016 (Comes et al. 2016). Around 26 per cent of the 
population are affected by cyclones, while 70 per cent live in flood-prone 
regions (Cash et al. 2013). The coastal delta is particularly vulnerable to 
cyclones and tidal surges owing to its low elevation  (Chap. 8). Other 
hazards that the coastal area is exposed to include coastal and river ero-
sion and water logging from polders.

Since the 1950s changes in extreme weather events have been observed 
(IPCC 2014). In Bangladesh weather and extreme weather were found to 
be associated with mortality (Lindeboom et al. 2012). In Abhoynagar, a 
rural coastal sub-district of Bangladesh, it was found that heavy rainfall 
was associated with mortality (Lindeboom et al. 2012).

Extreme precipitation events and higher temperatures are likely to 
cause widespread food-borne and water-borne disease outbreaks includ-
ing cholera and other diarrheal diseases. Cholera (Vibrio cholerae) out-
breaks have been shown to be linked to rising sea surface temperatures 
which trigger the release of cholera into the environment. Cholera risk 
may be exacerbated by coastal and estuarine water warming or by local 
flooding (Rodó et  al. 2002; Lipp et  al. 2002). Thus it was found that 
cholera risk in Bangladesh increases with the increase in sea surface tem-
perature (Shahid 2009). Increased precipitation in the country has been 
also linked to increased non-cholera diarrhoea (Hashizume et al. 2007).

Bangladesh is highly prone to flooding because of its location at the 
confluence of the Ganges, Brahmaputra and Meghna (GBM) rivers and 
because of the hydro-meteorological and topographical characteristics of 
the GBM delta (Mirza 2002). On average, annual floods inundate around 
20 per cent of the country and can reach up to 70 per cent during an 
extreme flood event (Mirza 2002). As a result about two-thirds of the 
tube-wells and all toilets have become unusable in Bangladesh (Annya 
et al. 2010). During floods water supply and sanitation condition becomes 
severely disrupted and allows the spread of various water-borne diseases.

Low-lying coastal regions across the world are prone to salt water 
intrusion due to sea-level rise (Chap. 17 and 18). In Bangladesh, the 
south-west coast is subject to additional drivers of salinity ingress such as 
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brackish shrimp cultivation (Deb 1998) and upstream withdrawal and 
diversion of freshwater (Mirza 1998; Gain and Giupponi 2014). Such 
changes have implications for the population of the delta.

7.6  Gender and Health

Women, due to their role in the gendered division of labour, face more 
imminent health risks than men (Denton 2002). As mentioned earlier, 
coastal Bangladesh is particularly vulnerable to natural disasters and 
impacts of climate change. However, women and children are dispropor-
tionately affected by such impacts in rural coastal Bangladesh (Kapoor 
2011; MoEF 2009). The gender-specific levels of control over assets, as 
well as roles and responsibilities in the household and society, imply dis-
tinct effects of shocks from climate and health events among men and 
women (Brody et al. 2008).

Globally, women and children are 14 times more likely to die than 
men as a result of a natural disaster (SIA 2006). In the 1991 cyclone of 
Bangladesh, female deaths were higher than those of men. Restrictions 
on women’s spatial movement (social restrictions, gender-specific clothes, 
gendered role of caring for the young), fewer opportunities to access 
information on risk levels and ways to minimise risk and lack of agency 
with regard to decisions to evacuate have all been credited with contrib-
uting to these gender differences in mortality (Ikeda 1995). Similarly 
during the East Bengal cyclone of 1970, more deaths occurred in women, 
elderly people and children in Bangladesh (Sommer and Mosley 1972). 
For temperature-related mortality, gender and age-based differences have 
been observed across the whole country (Lindeboom et al. 2012).

Violation of women’s rights becomes more prominent during disasters 
(Nasreen 2008). According to the World Disaster Report, women and girls 
are at higher risk of sexual violence, sexual exploitation and abuse, traffick-
ing and domestic violence during natural disasters (International Federation 
for Red Cross and Red Crescent Societies [IFRC] 2007). Adolescent girls 
report especially high levels of sexual harassment and abuse in the aftermath 
of disasters and complain of the lack of privacy in emergency shelters 
(Bartlett 2008). Natural disasters also exacerbate child marriage in the 
coastal areas of Bangladesh; frequent flooding and river erosion means many 
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families live with constant insecurity and variable poverty levels, which 
impact decisions about schooling and marriage for girls (HRW 2015).

Traditionally, the burden of coping with food shortages largely falls on 
the shoulders of women (Nasreen 2008). Both women and girls suffer more 
from shortages of food and economic resources in the aftermath of disasters 
(Neumayer and Plumper 2007). In Bangladesh, due to unequal food distri-
bution in the family, a girl child receives 20 per cent fewer calories than a 
boy child (Ikeda 1995). The recent FSNSP study showed that of those who 
had to sleep hungry, 64 per cent were female children (up to four years old) 
compared to 24 per cent of male children (HKI and BIGH 2016).

Changes in seasons and climatic conditions imply that women and 
children in coastal areas may have to use water supplies from unsafe 
sources such as dirty ponds, which tend to dry up during the dry season, 
increasing their exposure to water-borne diseases such as diarrhoea. 
Furthermore, the increased time taken to fetch water may entail that 
young female household members are additionally required to help with 
household duties, increasing the likelihood of their missing school 
(Denton 2002). Moreover, women face respiratory problems caused by 
indoor pollution due to their direct contact with traditional fuels. In the 
event of a disaster, male children are likely to receive preferential treat-
ment in rescue efforts (Neumayer and Plumper 2007). Vulnerability of 
women to certain diseases may also be high compared to men.

7.7  Conclusion

Bangladesh has progressed significantly in terms of family planning, food 
security, economic development, disaster preparedness and overall health 
(increased life expectancy, decreased maternal and infant mortality, etc.). 
However, considerable challenges remain for the coastal area which is 
highly exposed to natural disasters due its geophysical setting and social 
context. Cyclones, tidal flooding, coastal erosion, salt water intrusion, 
change in precipitation patterns, may directly or indirectly lead to adverse 
health outcomes, some of which are already being observed. The coastal 
areas have undergone a transition of livelihoods in recent decades accom-
panied by land-use changes. The health and livelihoods of the delta peo-
ple are intertwined and impact on one may lead to impact on the other. 
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Therefore any loss or degradation of ecosystem services due to natural 
hazards or human induced land-use change may result in loss of liveli-
hoods and income which may ultimately lead to worsened health and 
well-being. Food, water and nutritional security are other areas of con-
cern, and thus more research needs to be carried out and interventions 
should be implemented. Health risks from certain non-communicable 
and infectious diseases are more likely to increase and thus demands extra 
attention from the government and health planners.
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