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Abstract
Bangladesh is highly vulnerable to climate change. The country regularly faces challenges caused by the
impact of extreme weather events (EWEs). These events affect different aspects of human life, including
fertility dynamics. The present study explores how different extreme weather events in�uence the family
structure and how fertility preferences differ. The study included two villages that are highly vulnerable to
EWEs; one is to �oods and another cyclones. Information was collected through questionnaire surveys
from 414 respondents and 17 in–depth interviews, who are married women of reproductive age with at
least one child. The statistical analysis and qualitative information show that women in nuclear families
prefer to have more children than women in joint families. Fertility preference is relatively higher in
nuclear families in �ood–prone areas than in cyclone–prone areas. Factors such as having more children
being an advantage in coping with EWEs, receiving support from more children, space constraints, more
adult male members able to marry, use of contraceptives to reduce population pressure, lack of help or
assistance from government and NGOs are related to variation in fertility preference in nuclear families
and joint families. The �ndings imply that the impact of EWEs not only contributes to changes in
household structure but also differences in fertility preferences between joint and nuclear families.

1. Introduction And Background
Sea level rise is a potential threat to low–lying countries such as Bangladesh due to human–induced
global warming (Streat�eld and Karar, 2008), accelerating land loss and increased �ooding and
salinization (Nicholls and Mimura, 1998). Floods in South Asia (39%) and Southeast Asia (30%) cause
loss of life and economic loss (Dutta et al. 2004). For example, monsoon rains and cyclones (Huq, 2002)
are common in Bangladesh (Agrawala et al. 2003). About 30 million people live in vulnerable coastal
areas and islands in the Bay of Bengal and are at high risk of �ooding (Streat�eld and Karar, 2008).
Extreme weather events, especially �oods and cyclones (Kreft et al. 2014), affect vulnerable people’s
socio–economic status (Majumder, 2013) and are responsible for some deaths and injuries. The intensity
and severity of extreme weather events affect not only economically poor and rural households
dependent on natural resources (Agrawal and Perrin, 2008; Olsson et al. 2014) but also in�uence
demographic aspects (Frankenberg et al. 2014) such as fertility preferences (Ahmed et al. 2019).

Changes in fertility following earthquakes, hurricanes, famines, economic crises, terrorist attacks, wars,
and genocides have been documented in various literature (e.g., Agadjanian and Prata, 2002; Caldwell,
2004; Finlay, 2009; Heuveline and Poch, 2007; Lindstrom and Berhanu, 1999). Birth rates may increase
after a disaster because parents intend to replace children they may have suffered, or they may
compensate for the loss of family members by having more children (Preston, 1978; Montgomery and
Cohen, 1998). People have more children because they anticipate that some will not survive or see
children as future insurance for family or community risk–sharing (Pörtner, 2001; Frankenberg et al.
2014). In addition, psychological theory suggests that the return to normalcy after a disaster and the
pressures associated with stress may also increase fertility (Norris et al. 2002). Portner (2001) used
Guatemala hurricane data, combined with household surveys, to analyze the response of household
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fertility and education investment decisions to risks and shocks. He concludes that hurricane shocks lead
to declines in fertility and education.

Using the same approach, Nobles et al. (2015) found that fertility increased after the 2004 Indian Ocean
tsunami. He observed a sustained increase in fertility after the tsunami, as mothers who lost children in
the disaster showed a signi�cant tendency to have more children after the tsunami. They also pointed out
that childless women may have contributed to increased fertility as they tried to rebuild their families and
communities after the disaster. According to Nandi et al. (2018), natural disasters bring about signi�cant
health, economic, and demographic changes. Their study, which examined the impact of the 2001
Gujarat earthquake on reproductive outcomes, showed that women in post–earthquake affected areas
had signi�cantly higher fertility rates than women in nearby non–affected areas. However, several studies
have also shown that fertility declines after disasters due to women’s lower emotional readiness to have
children, increased number of miscarriages (Armenian et al. 1998; Norris and Elrod, 2006), reduced desire
to have children, and reduced frequency of intercourse (Norris et al. 2002; Hapsari et al. 2009;
Frankenberg et al. 2014).

The reduction in family size may also be due to economic hardship, low–income levels, the high cost of
living, the cost of children’s education and the desire for a better standard of living, all of which can be
better achieved in a smaller, more affordable family. A few decades ago, single–person households were
virtually non–existent in South Asian countries. Due to population aging, emigration, and other social and
economic changes in the region, single–person households are emerging. In Central Asian countries, the
number of such families has increased considerably. For example, in Nepal and Kazakhstan, the
proportion of single–person households has increased in recent years. Kannan and Nagarajan (2008)
found that in the Kanyakumari region of India, higher employment rates, higher income, and nuclear
family systems can lead to lower female fertility. Mahmood (1992) found that in Pakistan, nuclear
families are often associated with the desire to have fewer children than communal families, as nuclear
families are perceived as more egalitarian and follow Western family organization models. In contrast,
another study in Pakistan found that respondents in nuclear families had more children on average than
those in joint families (Nayab, n.d.). Jejeebhoy (1984) study in India also found higher fertility rates in
nuclear families. Aghajanian (1978) also found that Iranian peasant women living in extended families
had signi�cantly lower fertility rates than women living in nuclear families.

The above discussion has led to an interest in understanding how joint and nuclear families living in
vulnerable areas of Bangladesh achieve their desired family size under the impact of extreme weather
events. Speci�cally, this study aims to �nd out how the fertility preferences of nuclear and joint
households change in �ood and cyclone–affected areas. There are already studies on changes in family
structure and fertility, but speci�cally examining changes in fertility preferences of nuclear versus joint
households in areas vulnerable to extreme weather events will add a new dimension to the literature.
Overall, this study aims to �nd out how extreme weather events affect changes in household structure
and, in turn, fertility preferences in vulnerable areas of Bangladesh.



Page 4/20

2. Literature Review
For any country, fertility is affected by a variety of economic, social and environmental factors. Bongaarts
(1978) discussed that the proximate determinants of fertility are the behavioural and biological factors
that directly affect fertility. He also stated that cultural, psychological, economic, social, health and
environmental factors indirectly in�uence fertility through these proximate determinants. Paul and
Routray (2010) argued that �ooding is an inevitable phenomenon in different parts of Bangladesh and
that is why people in �ood–affected places take various measures to reduce the impact. Although �oods
in Bangladesh have caused socio–economic suffering and damage to the environment, health and
infrastructure, people’s indigenous coping strategies have helped them to reduce their vulnerability
signi�cantly.

According to Rendall (2011), most research on the social impacts of natural disasters has focused on
individuals and demographic subgroups, so little is known about the impact of disasters on household
structures. This study found that household composition in New Orleans prior to Hurricane Katrina played
a vital role in the social vulnerability of the population and disaster recovery. After Katrina, the massive
disintegration of families was an important unquanti�ed social dimension of the disaster. Their previous
research in the aftermath of Hurricane Andrew in 1992 described the lack of care for extended families in
recovery plans tailored to nuclear families. Extended families typically have a high risk of rupture
(Richards et al. 1987), such ruptures may be caused by disaster–induced economic stress (White and
Rogers, 2000) and individual and family psychological stress (Weisler et al. 2006).

Amin (1998) found that older men and women rely heavily on family support in Bangladesh. The
maintenance of traditional living arrangements helped slow down the process of family breakdown. Sons
created their own families in their fathers’ homestead. She reported that families break up when farm
sizes decline. Cain (1982) discusses extended family networks of mutual obligations and support in
relation to continuing high fertility rates. There is an argument that a close and robust kinship network
can be seen as a proxy for children as a source of insurance. It may reduce fertility by preventing children
from becoming the focus of parents’ security concerns. Rendall (2011) also believed that households and
family structures are negligible in most studies conducted after any disaster. The social impact of natural
disasters needs to be understood in terms of the destructive nature of natural disasters and change in
demographic aspects. Therefore, in this context, the lack of available research and evidence on the
relationship between extreme weather events, family type/structure, and fertility preferences inspired the
present study. Therefore, this study investigated the impact of extreme weather events on Bangladesh’s
family structure and fertility preferences. We conducted the study in two areas prone to extreme weather
events: one is �ooding and the other is the cyclone. In this study, we considered nuclear families as
married couples and their unmarried children, and joint or extended families (hereafter referred to as joint
families) as families that include other married couples and relatives (Amin, 1998: 205).

3. Methodology



Page 5/20

3.1 Study locations
The study included Chattogram and Sunamganj district to explore the relationship between extreme
weather events, household types, and fertility preferences in Bangladesh. Chattogram, a cyclone–prone
district, has experienced 32 cyclones from 1900 to 2018, while Sunamganj, a �ood–prone district, has
experienced a considerable number of �ood events in the recent past, including severe �ooding (EMDAT,
2018). Sunamganj district, a frequently studied wetland area vulnerable to �ash �oods from the hills
along the Indian border, has been selected as a �ood–prone area by several studies (Ahmed et al. 2019;
Haq and Ahmed, 2017, 2018; Islam and Sado, 2000; Kamruzzaman and Shaw, 2018). Thus, these two
areas were purposefully selected for the study.

Subsequently, one sub–district was selected from each district based on recent Extreme Weather Events
(EWE) and data from existing literature named Banskhali sub–district of Chattogram and Tahirpur sub–
district of Sunamganj. Banskhali sub–district has a unique geographical location which makes it
vulnerable to periodic cyclones, tides and other natural calamities. Cyclone Mahasen hit the area in 2013,
which affected 28 Unions (the lowest administrative level in Bangladesh) in Chattagram (DDM, 2014).
Locals were also of the opinion that this sub–district was one of the worst–hit areas during Cyclone
Roanu in 2016 with 24 deaths. On the other hand, Tahirpur sub–district of Sunamganj district is highly
prone to �oods, especially �ash �oods (CDMP II 2014), and was the most affected area in the district by
�oods in 2017 (Bhowmik et al. 2021; Kamal et al. 2018).

After selecting the sub–districts, key informant interviews (KIIs) were conducted with Nirbahi (UNO)
o�cials in each sub–district to select highly vulnerable unions within the sub–district. Then, KII
interviews were conducted with the Chairman of the selected unions to select the highly vulnerable
villages. Based on that, Lamagaon and Khankhanabad were selected from the Tahirpur sub–district and
the Banskhali sub–district, respectively.

3.2 Sociodemographic characteristics of the selected
districts
This study obtained socio–demographic information such as total fertility rate, under–�ve mortality rate,
contraceptive prevalence rate, number of poorest people, female educational attainment, and deliveries
by skilled birth attendants in Sunamganj and Chattogram districts from the Bangladesh District Level
Socio–Demographic and Health Care Utilization Indicators Report (NIPORT et al. 2019) (Table 1). The
total fertility rate in Sunamganj district is higher than that in Chattagram district. The high fertility rate in
Sunamganj district can be explained by its higher poverty level, lower female education, minimal
sanitation facilities, and higher under–�ve mortality rate. However, about half of the women in both
districts use modern contraceptives. The adverse effects of the �oods in Sunamganj and the cyclone in
Chattogram may affect the family type and fertility preferences.
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3.3 Population and sampling
In this study, multi–stage sampling technique was used to select the respondents. As mentioned earlier,
out of 64 districts in Bangladesh during the study period, two districts, Sunamganj and Chattogram, were
selected because one district is highly vulnerable to �oods and the other is highly vulnerable to cyclones.
For the latter sampling procedure, we relied on key informant information to understand the vulnerability
of the districts and select the sub–district, union and village.

The study targeted ever–married women of reproductive age (15–49 years) in the study area who had
given birth at least once and were currently living with their husbands. The same selection criteria have
been used in previous studies in Bangladesh (see Alam et al. 2018; Biswas et al. 2017; Haq and Ahmed,
2019). Family Welfare Assistants (FWAs) from local family planning o�ces visited families to maintain
family planning records and discussed maternal health and antenatal care provided in community
clinics. FWAs in community clinics provide free contraceptives to women who want to stop having
children. Based on their records, the total population of all study villages, i.e., married women who met the
criteria, was 1578 (Khankanabad 949; Lamagaon 629). The study included 474 respondents
(Khankanabad 285; Lamagaon 189). Eligible women were randomly selected from the list using Research
Randomizer, a random number generation software that allows rapid generation of random numbers for
research purposes. After eliminating those absent during the survey and those who declined to participate
(36 in Khankanabad and 24 in Lamagaon), the �nal number included in the analysis was 414 (249 in
Khankanabad and 165 in Lamagaon). We did not make any substitutions for the missing sample;
therefore, the response rate was 87%.

3.4 Data collection techniques
First, a questionnaire was administered for the selected married women to collect information on their
sociodemographic characteristics, family structure, and fertility preferences. Interviewed women from the
household and joint households were then designated for in–depth interviews if they met at least one of
the following criteria: they expressed willingness to be interviewed in the household survey or reported
changes in family structure in the household survey. Thus, a total of 17 women (Khankanabad 8,
Lamagaon 9) were assigned for the in–depth interviews.

The interviewees were informed about the privacy and con�dentiality of the information collected.
Participation was voluntary and written consent was obtained prior to the interview. Some women
declined to participate in the survey and some were absent during the survey, so no information was
collected. The �rst author of this study administered the questionnaire with eight other research
assistants (four males and four females) who were postgraduate students of social sciences at the
Shahjalal University of Technology, Sylhet. All the research assistants were well versed in research
methods, were competent in conducting the survey, and had received training in data collection
procedures prior to administering the questionnaire.
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3.5 Data analysis
SPSS software was used to analyze the quantitative data in this study. Descriptive statistics and chi–
square tests were performed to show the association between women’s family structure and their fertility
preferences. Mean differences were used to explain signi�cant differences between nuclear and joint
families for the number of living and desired children.

Dichotomous logistic regression was used to test how family structure affects women’s fertility
preferences. The dichotomous nature of the dependent variable and the categorical nature of the selected
explanatory variables make them suitable for dichotomous logistic regression. Dichotomous logistic
models are helpful in analyzing data where the dependent variable has only two subcategories, for
example, if fertility preferences are ‘yes’ or ‘no’. Maximum likelihood techniques were used to estimate the
coe�cients of the binary logistic regression and the factors in�uencing fertility preferences. The model’s
goodness of �t was checked using a chi–square test, which showed that the model estimates �t the data
well and satisfactorily. Exponential estimates of the binary logit model and logistic regression estimates
(shown as the change in the predicted probability when the outcome variable is increased by one unit
change in independent variable).

Interviewers conducted 17 semi–structured qualitative interviews, each lasting an average of
approximately 45 minutes. The analysis of the qualitative interviews was based on a grounded theory
approach (Strauss and Corbin, 1967). This research employed thematic analysis, which is “a �exible and
useful research tool that can potentially provide a rich and detailed, yet complex, account of the data”
(Braun and Clarke, 2006: 78). Thematic analysis of qualitative data and transcription was conducted
manually. Kabir et al. (2016) used the analysis technique developed by Braun and Clarke (2006). The
author did not include all quotes from the respondents.

4. Results

4.1 Socio–demographic characteristics of surveyed
respondents
The sociodemographic characteristics of the respondents are shown in Table 2. The average age and
years of schooling were almost similar in both villages. More than half of the respondents had no
institutional education. Relatively, household income was higher in Khankhanabad than in Lamagaon.
Most of the household structures in both villages are nuclear in structure. For example, more than two–
thirds of the households in Khankhanabad and more than half of the households in Lamagaon are
nuclear families. Although the average number of children in both villages is more than three, women in
Khankhanabad have more children than women in Lamagaon. However, more women in Lamagaon want
to have another child than in Khankhanabad.
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4.2 Family structure, fertility outcomes and preferences
The association of family structure with the number of living and desired children were tested by ANOVA
test (Table 3). The results showed that women’s number of living and desired children differed according
to their family structure. For example, women in nuclear families had 4.27 children, while women in joint
or extended families had 2.63 children. In both villages, women in nuclear households had more living
children than women in joint or extended households; however, this association was signi�cant only in
Khankhanabad. The box and whisker plots clearly show the variation in the number of living children
between nuclear and joint households (Fig. 1). The box and whisker plots indicate that the number of
children is higher in nuclear families than in joint families. In Khankhanabad, the median number of
children for nuclear families is 4 and for joint families is 3. The interquartile range for nuclear and joint
families in Khankhanabad is 3 and 1, respectively. Furthermore, the maximum range for the number of
children for nuclear and joint families in Khankhanabad is 8 and 4. Although there was considerable
variation in the number of children in nuclear and joint families in Ramagon, both types of families had
three children per woman (Fig. 1).

Similarly, in Kankanabad, the desired number of children for nuclear families is 4.35, while the desired
number for joint or extended families is 3.01. The association between the desired number of children
and family structure in Lamagaon may be signi�cant if we consider the 10% signi�cance level. In
Lamagaon, it was 3.76 for nuclear families and 3.40 for joint families.

More than half of the women in nuclear families wanted to have another child (Table 3). However, in
Khankhanabad and Lamagaon, the percentages of joint families were 29.0 and 53.5, respectively. In
Khankhanabad, the association between family structure and fertility propensity was signi�cant. The
results indicate that signi�cantly more women in Kankhanabad want more children in nuclear families
than in joint families. Nuclear families may have a unique value of having more children to cope and
address the adverse effects of cyclones, in�uencing their preference for having more children.

4.3 Factors affecting women’s fertility preferences
Logistic regression models were run for both study villages to understand how family structure in�uences
women’s fertility preferences by socio–demographic characteristics. Two regression models were run for
each village. The �rst model included age, education, household income, and number of children per
woman. The second model added the household structure variables along with the �rst model to see how
the overall effect of the �rst model and the effect of the predictors changed. The outcome variable is
women’s fertility preference, where the reference group is that women do not want another child.

The results of the binary logistic regression models are shown in Table 4. First, we describe the model for
Khankhanabad village. Model 1 explains 47.1% of the variance in the Nagelkerke R2 predictor, indicating
that a woman’s age and the number of children are signi�cantly associated with a woman’s fertility
preference. Older women (35–49 years) are less likely to want another child than younger women (15–34
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years). In addition, they were less likely to want another child if they had three or four children than
women with one or two children. However, women’s educational status and monthly household income
did not signi�cantly affect their preference to have another child. The variance explained in model 2
increased by 3% compared to model 1, which included family structure in the second model. The newly
included predictor’ family structure’ became signi�cant and the previously signi�cant predictor in the �rst
model. There was no change in the direction of age and number of children; however, there was a small
change in the magnitude of the predictors. The coe�cient for family structure suggests that women in
joint or extended families are less likely to want another child. In other words, women in nuclear families
were more likely to want another child than women in joint or extended families.

In both models for Lamagaon village, women’s age and education are signi�cant in explaining women’s
fertility preferences, and their effects are almost similar in direction and magnitude. Women with higher
education are less likely to want another child. Family structure has no signi�cant effect on women’s
fertility preferences. However, the odds ratios for family structure suggest that women in joint or extended
families are more likely than women in nuclear families to want another child.

4.4 Type of family and fertility preference: Qualitative
�ndings
The �ndings show that women in nuclear families who previously lived in joint families wanted more
children. They also believed that living in joint families limits the number of children they would have
during their childbearing years. They believe that having more married couples in joint families can
rapidly increase the total family size.

We live in a joint family, usually with more members living there, making the family more vulnerable. If we
live in a joint family, we have to consider the family’s size in any planning, such as budget allocations for
food, health, and education. In addition, this may not allow us to have as many children as we would like
to have. Living in a nuclear family allows us to have as many children as we wish. This is because we live
in a separate family and can form our own family. (Woman, 30 years old, nuclear family, 4 children,
Khankhanabad)

My husband and I have talked about having four children to make our own family. Children are the light
of a family and they can bring happiness to my family. We would not consider having more children if we
lived with our in–laws; we would have up to two children because there are other family members,
including but not limited to married couples, who can help increase the size of the family. (Woman, 20
years old, nuclear family, 1 child, Khankhanabad)

Women in nuclear families believe that children can help cope with the adverse effects of extreme
weather events. Children reached out to their parents before and after a �ood or cyclone. This �nding
suggests that desiring or having more children is considered as a potential coping strategy for small
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families that lack adequate human resources and are highly vulnerable to periodic extreme weather
events.

People living in a joint family need more people to work together during emergencies, such as a hurricane.
Since we are now in a separate family, we think our children can work with us older or stronger. Our village
is very vulnerable to frequent severe cyclones and we need more human resources before, during and
after cyclones. If we have more children in the family, it can help manage and cope with the adverse
effects of cyclones. (Female, 37, nuclear family, 3 children, Khankhanabad)

A joint family usually consists of several members. It can be challenging to meet a joint family’s basic
needs and other basic needs. My husband and I do not want to increase the family’s burden by adding
more children, as feeding more people can be challenging. More children can be a potential bene�t that
can help a lot during and after a �ood for a family. Conversely, having more children can burden families
with several couples. I am happy with two children, and I do not want more (female, 34, joint family, 2
children, Lamagaon).

Our results show that women living in joint families want fewer children than women living in nuclear
families. The women were also asked about the use of contraception. The results of the in–depth
interviews showed that some women from joint households used permanent methods to prevent
pregnancy. Women from nuclear families in both villages did not report using this kind of permanent
method of contraception. This suggests that women from joint households are keener to control their
fertility than women from nuclear households. Awareness of the burden of having a big family may be a
potential factor in�uencing permanent contraceptive use and preventing additional pregnancies. A 36–
year–older woman from Khankhanabad thought that:

Since my last child was born, I have been using a permanent method of birth control. My husband and I
decided to use this method. I do not want another child because it is a joint family and we do not want to
add extra burden to that. (Woman, 36 years old, joint family, 2 children, Khankhanabad)

The �ndings in this section suggest that family structure in�uences women’s fertility preferences. Women
in nuclear families are more likely to prefer and have more children than women in joint families. Women
in nuclear families believed that younger, capable children would help families cope with stress and
recover quickly from the adverse effects of �oods and cyclones. Conversely, women in joint households
were found to use permanent contraceptives to reduce household demographic stress and build
household resilience to extreme weather events.

4.5 Extreme weather events in�uencing breakdown of
families and fertility preference
Respondents shared their experiences with family breakdown, which was related to the impact of extreme
weather events. Extreme weather events were associated with increased vulnerability and poverty in joint
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families compared to nuclear families. Some women reported that extreme weather events led to
vulnerable situations leading to a stressful and challenging situation in managing a large household.
Joint families who could not manage the stress tried to cope with the situation by breaking up their
extended family into two or three separate households. Some women shared their experiences:

Before Cyclone Roanu in 2016, we were a large family with scarce resources and land. In 2016, Cyclone
Roanu made our lives di�cult and uncertain. It caused damage to our houses and loss of property and
possessions. It increased poverty and its vulnerability, forcing us to break up large households into small
and independent households. (Female, 30, nuclear family, 4 children, Khankhanabad)

I lost my father–in–law in the recent cyclone Roanu (2016). He was too old to move and was eventually
swept away by the tide. After my father–in–law’s death, my mother–in–law left us to move in with her
other son, who lived in a nearby town. She thought she would suffer helplessness and poverty if she
stayed with us. I now live alone with my husband and child. (Female, 20, nuclear family, 1 child,
Khankhanabad)

This study also showed that during the past cyclones, participants received early warnings. However,
villagers affected by the �oods reported not receiving any warnings of �ood forecasts. According to them,
the �ash �oods came overnight, and they believed that the �ash �oods would reach them before they
received �ood warnings. In addition, Lamagaon village does not have a �ood control centre, and villagers
need to go to the next village – Mohojompur – to take shelter in a multipurpose building that is also
managed as a �ood control centre. Women from Khankhanabad village reported that the space in the
cyclone shelter is not enough to accommodate the village population. As a result, they believe that
extended or joint families may become a burden during a cyclone. This perception may be a potential
factor in�uencing women’s tendency to have fewer children.

Cyclones are common in our village because our village is directly exposed to the Bay of Bengal. Every
year during the cyclone season, from March–May and October–November, we receive several cyclone
warnings and are advised to take shelter in the cyclone shelters. The shelter does not have enough space
for the villagers. Where are we going to take our large families? Bringing valuable assets, young children,
and older members to a cyclone shelter is a terrifying thing to do. Would you take the risk of going there
when you know the shelter cannot accommodate your large family? Instead, limiting family size would
help. (Woman, 41 years old, nuclear family, 5 children, Khankhanabad)

Women in joint households believed that more children increase their families’ vulnerability to extreme
weather events and poverty. For example, extreme �ooding can induce household poverty through crop
loss and damage to other property. Considering the loss and damage to crops and property, some joint
families prefer to reduce the family’s demographic burden to adapt to the changing environment. Women
in joint families also believe that their family size will expand rapidly when marriageable adult male
members marry. This belief in�uenced them to limit the number of children to minimize family stress and
cope with the adverse effects of extreme weather events. Women from Lamagaon’s joint families shared
the following perspectives–
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We have a joint family of 11 members. There were only 8 members when I came to this family after
getting married. Now there are 11 members, including my children. Every day there are more and more
people to feed. Whenever extra members need housing and food, the more di�culties there will be and
the easier it will be to fall into poverty during extreme �oods. It is hard to feed everyone when you lose
crops on the land and other staples and crops stored in the house because of a mega�ood. We are
thinking about breaking our family structure, and my husband and I will form our own small family,
including our children (wife, 31 years old, joint family, 2 children, Lamagaon).

There are 10 people in our family, but only one earner. We have to take care of our in–laws. When my
brother–in–law gets married, the family size will increase. Therefore, I think it is a good decision for me to
have only two children. In a joint family, the number of members will increase exponentially. The number
of people earning money must also increase to balance the increase in members. If there are fewer
members, the family will be comfortable. (Woman, 32 years old, joint family, 2 children, Lamagaon)

In extreme weather events, relief or assistance is distributed on a household basis, with little regard for
the size of the household. They felt that the support provided by the government and NGOs was
inadequate and that it was not easy to cope with the situation. One interviewee believed that separated
families would receive relief separately.

If I lived with my in–laws, I would be considered a single–family. A joint family has many members but
too little assistance or relief to manage a large family. Then my husband and I thought that if we could
live in a separate household and get enough relief, we would be considered a separate family and the
relief would be enough. (Woman, 30 years old, nuclear family, 3 children, Khankhanabad)

5. Concluding Discussion
This study aimed to explore how extreme weather events affect changes in household structure (from
joint to nuclear families) and then affect changes in fertility preferences. The study hypothesized that
extreme weather events might affect changes in family structure as it adversely affects the livelihoods of
vulnerable populations. The study also hypothesized that married women of childbearing age with at
least one child in the nuclear household are less likely to add children than women in joint households.
The fertility preferences of nuclear and joint households differed signi�cantly in the two vulnerable areas.
Women in nuclear families were more likely to want more children than women living in joint families
within two years.

The �ndings also suggest that married women’s number of living children and desire for additional
children varies according to their family structure. The results showed that women in nuclear families had
more children than women in joint or extended families. In both regions (�ood and hurricane–prone
areas), women in nuclear families had more living children than women in joint or extended families.
Karim (1974) also opined that women living in nuclear families had a higher cumulative fertility, but this
difference disappeared when controlled for age. Pakrasi and Malaker (1967) also concluded that in India
joint (extended) families are not an essential prerequisite for abundant reproduction, study done Poti and
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Dutta (1962) focused on the relationship between the extended (joint) type of family pattern and high
fertility in West Bengal, India and indicated that the women living in joint families are less fertile than are
those in simple (nuclear) families.

The desire for a higher number of children in future was stronger in nuclear families than in joint or
extended families. In addition, there were differences in the types of households in the two villages
included in the study. In the �ood–prone area (Lamagaon), nuclear households had a stronger desire for
more children in future than joint households. In the cyclone–prone area (Kankhanabad), signi�cant
differences were found for the desire to have more children, which was higher in nuclear than joint
households. Since nuclear families have fewer family members than joint or extended families and live in
areas that are often challenged by extreme weather events, this consideration may have provided them
with a value that having more children would be helpful in times of crisis. Their belief that more family
members could help them cope with and overcome the adverse effects of livelihood–related �oods and
hurricanes may be the main reason for their choice of more children in the future. These �ndings are
similar to other studies conducted by Haq (2018), Haq and Ahmed (2019) in areas prone to extreme
weather events in Bangladesh. However, older married women (35–49 years) in both regions were less
likely to prefer additional children than younger women (15–34 years). Davis (2017) suggested that
relatively young reproductive–aged women contributed the bulk of childbearing in the years that
immediately followed Hurricane Mitch in Nicaragua. The desire for additional children was also lower
among women with three or four children and higher among women with one or two children. In addition,
statistical analyses revealed that age and education were signi�cant predictors, with relatively similar
direction and magnitude in explaining women’s fertility preferences in the two regions.

To support the quantitative �ndings, qualitative interviews were also conducted to explore detailed
information on changes in fertility preferences under the in�uence of extreme weather events for both
family types. Quantitative �ndings revealed that preferences for having more children in the future were
higher in �ood–prone areas than in hurricane–prone areas and that preferences were higher among
women in nuclear families than women in joint or extended families. Information from in–depth
interviews suggests that women in nuclear households believe that having more children is bene�cial in
coping with the adverse effects of extreme weather events. Women believed that parents receive support
both before and after extreme �oods and cyclones if more children than one child. Women in nuclear
families with more children, particularly young and capable, may be a potential coping strategy because
they have fewer family members, and they are aware that they need to have more human resources to
overcome the challenges of periodic extreme weather events. On the other hand, women in joint or
extended families perceived that living in nuclear families is preferable to having many children due to
lack of resources and support for children and space constraints due to the many members in the joint
family. It is also believed that having more than one married couple in a joint or extended family can
rapidly increase the total family size rather than having more children from one couple since more
marriageable adult male members in joint families may increase family size.
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Interestingly, women in joint households believed that they needed to use contraceptives regularly to
reduce the demographic pressure on the household. Thus, it can build household resilience to the adverse
effects of extreme weather events on their livelihoods and lives (Haq, 2013). They believed that extreme
weather events increase vulnerability and poverty in their joint families and that their negative impacts
lead to increased vulnerability and expose families with multiple family members to more stress and
challenges. The women also mentioned that government and NGO relief or assistance is distributed on a
household basis, with little attention paid to the size of the household. Women from joint families said
that those who could not cope with the stress and double burden: one of having multiple family members
and the other of the effects of frequent extreme weather events, consider dealing with these di�culties by
splitting the single household into two or three other separate households (Amin, 1998; Cain, 1982).

Qualitative �ndings also showed that women in �ood–prone areas said there were no shelters in their
villages and needed refuge in the nearest village multipurpose building. Women in cyclone–prone areas
said there was not enough space in the shelters to accommodate the entire village. Therefore, they
believed that extended or joint families could become a burden to manage during the cyclone. This
perception may be a potential factor in�uencing women’s preference to have fewer children and splitting
joint or extended families into two or smaller families. They also believe that young married couples and
young girls in joint families may be at increased risk of sexual harassment during a crisis because they
need to live together in a limited space. This factor may also in�uence them to divide joint families to
allocate more people, especially young women, the burden of protection and care, and loss and damage
from crops and property. A previous study by Ahmed et al. (2019) also explored sexual harassment as a
cause of early marriage of females in �ood–prone areas of northeast Bangladesh. Bhuiya (2013)
commented in his report to the World Bank that according to some surveys, women perceived shelters as
insecure places where they would have to sacri�ce their privacy, and husbands saw them as places they
did not want to bring their wives. This study found that receiving warnings and acting accordingly to
reduce the risks during �oods is still not satisfactory. Mallick et al. (2017) opined that although improved
early warning systems are now available during cyclones in Bangladesh, residents still fail to interpret the
warnings increasing their own risk

Therefore, this study recommends further research using a comparative approach that would include a
larger sample from different areas affected by different types of extreme weather events for surveys and
in–depth interviews. Future research could address other factors such as limited space in shelters during
�oods and cyclones sexual harassment of young women. Being cognizant of the risks, the design of
evacuation centres should be inclusive of gender–speci�c elements in disaster risk management. Early
marriages to reduce the burden of joint families related to extreme weather events that lead to splitting
joint families into nuclear families may also be studied. A detailed study is needed to explore what
mechanisms and underlying factors in�uence different fertility preferences regarding family structure.
More research contribution is needed for a comprehensive understanding of the relationships between
extreme weather events, family type and fertility dynamics in developing countries at risk of rapid climate
change.
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Tables
Table 1. Socio–demographic characteristics of Sylhet and Chattogram district in 2016.

Characteristics Sunamganj Chattogram
Total fertility rate (TFR) 3.64 2.83
% of poorest householda 48.8 7.3
% of female respondents ages 15–49 with some secondary
education

25.9 53.3

% of married women ages 15–49 are currently using modern
methods of contraception

47.1 52.5

% of deliveries attended by SBAb 28.2 60.4
Under–five mortality/1000 live births 72 47



Page 18/20

a Households in the lowest wealth quintile, calculated based on household wealth index.
b  Qualified doctor, nurse, midwife, paramedic, family welfare visitor (FWV), or
community skilled birth attendant (CSBA).
Source: NIPORT et al. (2016)
 
Table 2. Socio–demographic characteristics.

Characteristics %/Mean (SD)
Khankhandabad
N = 249

Lamagaon
N = 165

Age [mean (SD)]
15–24
25–34
35–49

33.22 (5.98)
8.4
37.8
53.8

31.41 (6.43)
18.2
39.4
42.4

Education [mean (SD)]
Illiterate
Primary
Secondary and higher

2.25 (2.68)
55.8
38.6
5.6

2.05 (2.73)
60.0
33.3
6.7

Household monthly income* [mean(SD)] 7598 (2625) 6451 (2284)
Family structure

Nuclear
Joint

 
72.3
27.7

 
57.0
43.0

Number of children [mean(SD)]
1–2
3–4
5+

3.82 (1.67)
19.7
44.2
36.1

3.20 (1.64)
29.1
46.1
24.8

Want to have another child
No
Yes

 
51.8
48.2

 
44.2
55.8

* 1 USD = 84 BDT

 

Table 3. The number of children and fertility preferences of women by household structure.
Characteristics Khankhandabad

N = 249
p–value Lamagaon

N = 165
p–value

Number of children alive [Mean (SD)]
Nuclear family 4.27 (1.62) .000 3.25 (1.80) .652
Joint or extended family 2.63 (1.13) 3.13 (1.43)

Desired number of children [Mean (SD)]
Nuclear family 4.35 (1.32) .000 3.76 (1.21) .060
Joint or extended family 3.01 (.55) 3.40 (1.17)

Wanted to have another child (Yes, %)
Nuclear family 55.6 .000 57.4 .365
Joint or extended family 29.0 53.5

 
 

Table 4. Logit model results: parameter estimates for the women who want another child in
Khankhanabad and Lamagaon.
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Variables Khankhanabad
Coefficients (odds ratio)

Lamagaon
Coefficients (odds ratio)

Model 1 Model 2 Model 1 Model 2
Age

35–49
(ref =
15–34)

 
–2.759 (.063)***

 
–2.609 (.074)***

 
–4.936 (.007)***

 
–4.966 (.007)***

Education
Primary
and
higher
(ref =
illiterate)

 
–.322 (.725)

 
.112 (1.119)

 
–1.922 (.146)**

 
–2.025 (.132)**

Household
income (USD 1
= 84 BDT)

>7000
BDT (ref
= <7000
BDT)

 
.419 (1.521)

 
.578 (1.782)

 
.216 (1.241)

 
.270 (1.310)

Number of
children (ref =
one or two)

Three or
four
Five or
more

 
–.989 (.372)*
.231 (1.260)

 
–1.335 (.263)**
–.321 (.725)

 
–.653 (.521)
–.008 (.992)

 
–.727 (.483)
–.052 (.950)

Family structure
Joint
family
(ref =
nuclear
family)

/  
–1.402 (.246)**

/  
.471 (1.602)

Model summary Observation = 249;
Chi–square =
108.334; p–value =
.000; –2 Log
likelihood = 236.528;
R2 (Nagelkerke) =
47.1%; Classification
= 79.5%

Observation = 249;
Chi–square =
117.041; p–value =
.000; –2 Log
likelihood = 227.821;
R2 (Nagelkerke) =
50%; Classification =
78.7%

Observation = 165;
Chi–square =
129.810; p–value =
.000; –2 Log
likelihood = 96.736;
R2 (Nagelkerke) =
72.9%; Classification
= 89.7%

Observation = 165;
Chi–square =
130.507; p–value =
.000; –2 Log
likelihood = 96.039;
R2 (Nagelkerke) =
73.2%; Classification
= 89.7%

Reference category: do not want another child; * p <.05; ** p<.010; *** p<.001

Figures
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Figure 1

Box–Whisker plot for the number of children by family structure in A Khankhanabad and B Lamagaon.


