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ABSTRACT 

Bangladesh is a low lying country that experienced 62 water related natural disasters 

from 2000-09. This makes the country susceptible to disease outbreaks like diarrhea, hepatitis A 

and E and Leptospirosis. Prior literature suggests that children under the age of 5 are particularly 

susceptible to these diseases and face great risk in the short term and the long term. In the long 

term, disasters may stunt their growth and leave them underweight.  

The author uses the data from Demographic and Health Surveys and EM-DAT to 

ascertain whether the occurrence of water related natural disasters have an effect on children 

aged under 5 contracting water-related diseases such as diarrhea, cough, fever and acute 

respiratory illnesses in the short run. A logit model is run for the likelihood of the child falling ill 

and control for various factors like age, gender, parents’ education, family size, parent's 

occupation and household income. An ordinary least squares regression is run to see if there is a 

long term effect of exposure to water related natural disasters.  

The results suggest that exposure to water related natural disasters increases the 

likelihood of contracting diarrhea and fever. There is also some evidence that lower income 

groups may be more exposed to these diseases as a result of the disasters. In the long term there 

is strong evidence that children from low income households are more affected by water related 

natural disasters.  
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There are policy implications for health, poverty alleviation and disaster management. A 

comprehensive health policy may be needed to counter the effects of water-related natural 

disasters. A disaster management policy may prevent some of the risks associated with water-

borne illnesses right after the disaster occurs. In the long term, poverty alleviation may provide 

the best means to tackle these issues as children from higher income households are better 

shielded from the adverse effects of these disasters. 

  



iv 
 

 

TABLE OF CONTENTS 
   

Introduction ..................................................................................................................................... 1 

Literature Review............................................................................................................................ 4 

Conceptual Model ........................................................................................................................... 6 

Data and Methods ........................................................................................................................... 9 

Empirical Results .......................................................................................................................... 10 

a. Short term results ................................................................................................................... 10 

b. Long term results ................................................................................................................... 14 

Discussion and Conclusion ........................................................................................................... 20 

Appendix B Average Marginal Effects Of Water-Related Natural Disasters on Water-Borne 

Illnesses Excluding Parents' Occupations ..................................................................................... 26 

Appendix C: Average Marginal Effects Of Water-Related Natural Disasters on Water-Borne 

Illnesses Including Parents' Occupations ...................................................................................... 28 

Appendix D: OLS Regressions on Nutritional Status Excluding Parents' Occupation ................ 31 

Appendix E: OLS Regressions on Nutritional Status Including Parents' Occupation .................. 33 

References ..................................................................................................................................... 36 

 

 

 



1 
 

Introduction 

Globally, the frequency of water-related natural disasters (flood and storms) has 

increased in recent years. There were 2,784 disasters from 2000-2009 compared to 1,764 in the 

decade of 1990-99. From 2000-2009 alone, these disasters resulted in a damage of US$ 632 

billion and 226,232 deaths. Climate researchers think the number of floods and storms will go up 

due to climate change, increasing population pressure and inappropriate land management. The 

United Nations University Institute for Environment and Human Security warns that as many as 

2 billion people might be affected by disasters in 2050 (Adikari and Yoshitani, 2009). 

Water related natural disasters cause tremendous hardships to victims including loss of 

property, damaged health, geographic displacement or death. Dead organisms in the water can 

lead to disease outbreaks with their magnitude depending on the size and living conditions of the 

population affected. The most common disease outbreaks associated with water-related natural 

disasters are of Diarrhea, Hepatitis A and E and Leptospirosis (Alderman et al, 2012). 

Developing countries remain more vulnerable to these diseases due to the lack of access to 

reliable and quality drinking water, forcing poor people to look for alternate water sources that 

may not be safe (WHO World Water Day Report 2001). Other diseases such as measles, 

meningitis and acute respiratory infections may be caused due to crowding that may occur while 

taking refuge from the after effects of water disasters. Stagnant water can also lead to the rise of 

vector borne diseases like malaria and dengue. However, the epidemiological evidence for other 

diseases like cholera, hepatitis, vector-borne diseases is not as strong.  
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Bangladesh is particularly vulnerable to water-related natural disasters due to its 

geography, rivers and the monsoons. It is a low lying delta with 90% of its landmass only 10 

meters above sea level (Oxfam Hong Kong). The monsoon weather brings cyclones and 

tornadoes that affect the entire country during March-June, while heavy rainfall in the country 

and the nearby Indian states of Assam and Meghalaya cause floods during July-October (WHO 

Country Emergency Situation Profile). Due to the geographical location of the country, there is 

little threat of tsunamis. The International Panel on Climate Change predicts that by 2050, 

Figure 1 Flood Risk Profile of Bangladesh 
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Bangladesh may lose 17% of its landmass and 30% of its food production (Mahmood, 2011). 

According to 2001 estimates, one million people are displaced annually by flood plain 

inundation, erosion and shifting river systems (National Plan for Disaster Management, 2008-

15). According to EM-DAT, there were 62 water related natural disasters in Bangladesh between 

2000-09. 

Vulnerability to water related natural disasters makes Bangladesh susceptible to public 

health issues in the short term. In the long term, there might be significant effects to child 

development which would lead to a future economic burden. It is critical for the Bangladesh 

government to develop a comprehensive health policy that addresses the challenges that these 

disasters pose.   
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Literature Review 

The effect of water-related natural disasters on humans is well documented. However, 

there has been limited research on identifying how water-related natural disasters affect children. 

Research discovered that the occurrence of a disaster has adverse effects on population health in 

the form of disease outbreaks and children's stunted growth, in the case of children. Alderman, et 

al, (2012) found adverse health effects due to water-related natural disasters were intensified 

when developing countries had poor infrastructure, a low baseline of health, poor governance, 

high debt burden and negative impacts of globalization (Alderman, et al, 2012).  

Research in India and Bangladesh on the adverse health effect of floods indicated an 

increase in diarrheal disease. The epidemiological evidence for other diseases like cholera, 

hepatitis, vector-borne diseases was not as strong (Few, Ahern, Matthies, Kovats, 2004). A 1991 

study conducted on 46,740 patients after the 1988 Bangladesh floods found that diarrhea affected 

34.7% and respiratory tract illnesses affected 17.4% of the patients. Watery diarrhea was also the 

most common cause of death for age groups below 45 years of age. (Siddique, Baqui et al, 1991) 

Another adverse health effects of water-related natural disasters were communicable 

diseases such as cholera. Communicable diseases were less common after flooding and their 

spread depended on how the post-flood situation was managed. Overcrowded shelters, poor 

hygiene, unclean water, poor sanitation, poor nutrition resulting from displaced people were 

more likely to cause communicable diseases. Authorities in Bangladesh were able to mitigate the 

communicable disease prevalence to just 3.6% after Cyclone Sidr in 2007, by effectively 

distributing food and providing proper medical care. (McCann, Moore and Walker, 2011) 
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Literature on child illness indicated that children were particularly vulnerable to diseases 

that follow water related natural disasters. The WHO estimated that approximately 1.62 million 

children younger than 5 years die of diarrhea annually because of contaminated water (Shea, 

2007). This made diarrhea the second-leading cause of childhood death (Shea, 2007). The overall 

evidence of the effect of water related natural disasters on health indicated that children run an 

even greater risk of contracting diarrheal diseases and respiratory illnesses if the frequency of 

floods and storms increases. Datar, Liu et al (2011) found that exposure to a natural disaster in 

rural India within the previous month increases the likelihood of diarrhea, fever and respiratory 

illnesses by 9-18% for children under 5 years old. Long term effects included increased 

likelihood of stunted growth, being underweight by at least 7% and reduced likelihood of 

vaccination by 18%. These effects varied by gender, age and socioeconomic status with more 

adverse effects affecting girls and older children. 

A two year longitudinal study in Bangladesh found that children affected by floods were 

shorter than unaffected children. Pregnant mothers from urban slums in Dhaka identified flood as 

the root cause of malnutrition in children. The study suggested that as climate change induced 

disasters increase, increased food shortage may cause further malnutrition resulting in children 

with stunted growth (Waterston and Lenton, 2000). This study builds the case for adjusting 

malnutrition policies to consider floods a causal factor. (Alderman et al, 2012)  
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Conceptual Model 

This paper tested the hypothesis that water-related natural disasters lead to increased 

likelihood of falling ill in the short run and stunted child growth, measured by height and weight, 

in the long run. Three models were run to segregate the effect of disasters on water related 

illnesses and on nutrition related indicators.  

In the short term, three different dependent variables were defined as the likelihood of 

contracting diarrhea, fever, cough or acute respiratory illness. In the long term, the dependent 

variables were defined as height for age standard deviation, weight for age standard deviation 

and weight for height standard deviation. The long term dependent variables are referenced to 

the median as calculated using the CDC Standard Deviation-derived Growth Reference Curves 

derived from the NCHS/FELS/CDC Reference Population. 

The conceptual model built on the work by Datar et al. (2010) that identified the impact 

of natural disasters on children's health in rural India. The econometric model: 

Yit = α + β1Dt
-1 

+ β2Xit  + μt + εit 

defined, in the short term, one dependent variable (Yit) to be the likelihood of child (i) 

falling ill at time(t). In the long term, these dependent variables were defined: height for age 

standard deviation, weight for age standard deviation and weight for height of children. The 

independent variable in the short term and the long term was Dt
-1

, a dummy variable that 

captured whether a disaster occurred in the last month or the year, respectively. The control 

variable Xit included controls characteristics that might affect a child's health status such as age, 

gender, parents' education, family size, vaccination history etc. Data was collected over various 
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years and time fixed-effects (μt) controlled for general trends in disasters and children's health. 

There were no regional disparities in the model due to Bangladesh being a unitary state. 

The short term model tested for the remembered effects of  illnesses that occurred over a 

two month period within the month of the interview and the month preceding the interview. In 

the long term, the model tested over the 12 months preceding the interview date, including the 

interview month.  

In the long run, height for age referenced to a median measured stunted growth and 

measured linear growth. A child below two standard deviations was considered stunted while a 

child below 3 standard deviations from the reference median was severely stunted. Weight for 

height as a reference to median measured wasting. A child 2 standard deviations below the 

reference median was classified as too thin and a child 3 standard deviations below the reference 

median was severely thin and at risk for death. Weight for age as a reference to median measured 

underweight growth resulting from stunting or wasting. A child 2 standard deviations below the 

reference median was classified as underweight and a child 3 standard deviations below the 

reference median was severely underweight. These measures were derived from CDC Standard 

Deviation-derived Growth Reference Curves and the NCHS/FELS/CDC reference population. 

The WHO variables were not used as they were not available across the waves. 

In the absence of variables for income, proxies like ownership of radio, electricity, 

bicycle, wall material, floor material and roof materials were used. Motorcycle and cars were not 

used as proxy variables since they were not present in the earlier waves of the survey. Finally, 

the values for age in months for the 1993-94 wave were missing and were imputed by converting 

age in years into months and adding 6 months. The use of age in months was preferred as the 
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children in the data set are less than five years of age. Variables that contained information for 

the mother's partner was assumed to be the information for the child's father as there were no 

variables titled as father's information. 

Two sets of multivariate regressions were run for each dependent variable - one excluded 

occupations and the other regression controlled for them since missing data for mother's and 

partner's occupations were present. Years where all children in the sample were affected by a 

disaster were dropped due to lack of variation. Thus, the long term analysis was done only for 

2007 and 2011.  
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Data and Methods 

The data was drawn from the Emergency Events Database (EM-DAT) and Demographic 

Health Surveys (DHS). The EM-DAT is maintained by the WHO collaborating Centre for 

Research on the Epidemiology of Disasters. The database defines an event as a disaster if it fits 

at least one of the following criteria: a)10 or more people are killed, b)100 or more people 

affected, c)declaration of a state of emergency or d) call for international assistance. The focus of 

this paper was on events where 100 or more people were affected. The database provided the 

dates between which the disasters occurred, the number of people affected, deaths and the 

damage occurred.  

The health data were drawn from MEASURE DHS, a USAID funded project 

implemented by ICF International. There were six waves of survey conducted in Bangladesh 

from 1993-94 to 2011 that contained information on children's health status. The survey was 

conducted every three to four years and this accounted for the time gaps between the waves. The 

relevant indicators for children's health from the six waves were merged and matched with the 

dates of the survey to the matched disaster dates. The survey asked respondents whether the child 

suffered from fever, diarrhea, acute respiratory illness or cough indicator within the last 2 weeks.  

The health status was matched to the dates of the disaster and provided information on 

whether the respondent was affected by any of the above conditions in the time period around the 

occurrence of the disaster. 

A logit model examined the likelihood of falling ill in the short run. An ordinary least 

squares regression ascertained the long term effect on children's height and weight.  
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Empirical Results 

a. Short term results 

 

(i) Diarrhea 

In the short term the results reveal that exposure to water disasters increases the 

likelihood of having diarrhea by 1.1 percentage points  (p<0.05) for boys. For girls who 

experienced a water disaster the likelihood of falling ill is lower by 0.25 percentage points 

(p<0.05) compared to girls who did not experience any disaster. An additional month in age 

lowers the likelihood of falling ill by 0.17 percentage points (p<0.05). The likelihood of having 

diarrhea increases by 1.5 percentage points (p<0.05) if the mother has primary education 

compared to children whose mothers had no education, indicating that education of mothers may 

not have an effect on the likelihood of having diarrhea. Presence of a rudimentary wall material 

results in lowering the likelihood by 1.8 percentage points (p<0.05) and it seems that even some 

wall material provides protection. Being Hindu decreases the likelihood of having diarrhea by 

1.3 percentage points (p<0.05) as compared to a Muslim child, suggesting that minorities are not 

disproportionately affected. Other control variables also have an effect on the likelihood of 

contracting diarrhea but are not statistically significant. The results indicate that water disasters 

increase the likelihood of having diarrhea, however there is insufficient evidence for whether 

income and education play affect the likelihood of having diarrhea.  

Including the parents' occupations as control variables did not change the results though 

the model lost a number of observations due to missing values in the data on occupations. Water 

disasters were found to increase the likelihood of boys having diarrhea by 1.4 percentage points 
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(p<0.05). Water disasters decrease the likelihood of girls having diarrhea by 0.8 percentage 

points (p<0.05) compared to girls who have not experienced disasters. An additional month in 

age reduces the likelihood of having diarrhea by 0.22 percentage points (p<0.05). All 

occupations that the mother is involved in have a higher likelihood of having diarrhea as 

compared to the likelihood of having diarrhea for children with non working mothers, however 

only mothers involved in 'other' occupations have a statistically significant effect with an 

increased likelihood of 9 percentage points (p<0.05). The proxy variables for income included 

wall and roof and were not statistically significant indicating the lack of evidence of a possible 

relation between high income and likelihood of contracting diarrhea. 

(ii) Fever 

Water disasters increase the likelihood of boys having fever by 3.8 percentage points 

(p<0.05). The likelihood of having fever in girls affected by a single water disaster is 4.6 

percentage points (p>0.05) higher than girls who did not experience any water disaster. Older 

children have a reduced likelihood of 0.37 percentage points (p<0.05) and being Hindu reduces 

the likelihood of having fever by 5.9 percentage points(p<0.05). It is also interesting to note that 

some proxy income variables such as owning a bicycle, wall, roof and floor have negative effects 

and decrease the likelihood of having fever, however only bicycle is statistically significant and 

reduced the likelihood of having fever by 2.3 percentage points (p<0.05). Children with mothers 

who have completed higher education are less likely to have fever by 5.7 percentage 

points(p<0.05) compared to children with uneducated mothers. Children living in homes with 

finished walls and other walls are also less likely to fall ill by 3.5 percentage points (p<0.05) and 

9.9 percentage points (p<0.05) respectively. These results indicate that higher income families 

are not affected by disasters as much as lower income homes.  
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The results are similar when controls for parents' occupation are included. Girls who 

experience disasters are 5.2 percentage points(p>0.05) more likely to have fever than girls who 

did not experience any disaster. The  proxy income variables for rudimentary and finished walls 

indicate that children in households with better wall materials are less likely to have fever than 

children from households with no walls by 4.9 percentage points (p<0.05) and 3.8 percentage 

points (p<0.05) respectively. Children whose mothers are involved in agriculture (4.4 percentage 

points, p<0.05), services (2.9 percentage points, p<0.05) and unskilled labor (5.9 percentage 

points, p<0.05) are more likely to have fever as compared to children with non working mothers.  

(iii) Cough 

Water disasters decrease the likelihood of having cough by 0.15 percentage points 

(p>0.05) for boys, but the lack of statistical significance indicates that the data is insufficient for 

conclusive results. Girls who experience a single water disaster are more likely to have cough by 

1.1 percentage points (p>0.05) than girls who do not experience any disaster. However, there is 

evidence that there is lower likelihood of developing cough by 4.5 percentage points (p<0.05) if 

the child is exposed to more than one water disaster. Again, it seems that children from minority 

religions - Hindu or a Christian have a lower  likelihood of having cough by 2.8 percentage 

points (p<0.05) and 21.7 percentage points (p<0.05) respectively. An older child is less likely to 

have cough by 0.38 percentage points (p<0.05). A child with more siblings is also less likely to 

have cough by 1.2 percentage points (p<0.05) and a child whose mother was older at birth by 

0.57 percentage points (p<0.05). Children whose mothers received primary education are more 

likely to fall ill by 2.1 percentage points (p<0.05) as compared to children of mothers who did 

not receive any education. Children in homes with finished walls are less likely to have cough by 

2.9 percentage points (p<0.05), while children in homes with rudimentary roofs are more likely 
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to have cough by 7.8 percentage points (p<0.05). These results suggest that family income, 

education of parents and the number of household members do have an effect on the likelihood 

of having cough in the event of water disasters. 

Including for parents' occupation has similar results with negative effects of both single 

and multiple disaster events, but statistically significant only for multiple disaster events for 

boys. Thus, boys are 3.9 percentage points (p<0.05) less likely to have cough if they experience 

more than one water disaster. Girls who experienced a water disaster are 2.0 percentage points 

(p<0.05) more likely to have cough compared to girls who did not experience a water disaster.  

The older the mother at the time of the child's birth, lower the likelihood of having cough by 0.61 

percentage points (p<0.05). Each additional sibling lowers the likelihood of having cough by 1.3 

percentage points (p<0.05). Children with mothers engaged in agriculture (4.7 percentage points, 

p<0.05) and unskilled labor (4.7 percentage points, p<0.05) are more likely to have cough than 

children whose mothers do not work. Children whose fathers are involved in agriculture (10.9 

percentage points, p<0.05), services (7.4 percentage points, p<0.05) and unskilled labor (6.9 

percentage points, p<0.05) are less likely to have cough compared to children whose fathers do 

not work. Other proxy income variables for wall and roof suggest that children in households 

with higher income are less likely to fall ill. The effect of father's education seems to improve the 

well-being of the child while mother's education may not have an impact on the child's well 

being during a disaster event. 

(iv) Acute Respiratory Illness (ARI) 

Water disasters reduce the likelihood of having ARI on boys by 0.21 percentage points 

(p>0.05). Girls who have experienced at least one water disasters are 0.39 percentage points 
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(p>0.05) more likely to have ARI than girls who have not experienced any water disaster. 

Experiencing more water disasters lowers the likelihood of having ARI by 4.6 percentage points 

(p<0.05). For every additional month in age, the child is 0.16 percentage points less likely to 

have ARI (p<0.05). Proxy income variables that were statistically significant were electricity, 

natural wall and finished wall. Electricity increases the likelihood of ARI by 5.4 percentage 

points (p<0.05), natural wall increases the likelihood by 5.3 percentage points (p<0.05) and 

finished wall decreases the likelihood ARI decrease of 3.4 percentage points (p<0.05). The 

results indicate that there is insufficient evidence to indicate that water disasters increase the 

likelihood of having ARI. It seems that children from higher income households may have some 

protection from the effects of water disasters. 

Including parents' occupation, did not change the result for water disasters (ARI decrease 

of 0.07 percentage points, p>0.05) for boys. Girls who experience a single water disasters are 

0.41 percentage points (p>0.05) less likely to have ARI than girls who did not experience a water 

disaster. Only electricity and age in months of the child are statistically significant and decrease 

the likelihood of having ARI by 6.0 percentage points (p<0.05) and 0.14 percentage points 

(p<0.05) respectively. The other proxy income variables and education variables have positive to 

negative effect on the likelihood of having ARI but are not statistically significant. There is 

insufficient evidence to conclude that water disasters, income and education have an effect on 

having ARI. 

b. Long term results 

 

(i) Stunted Growth 
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A water disaster results in a decline of 0.06 standard deviations (t = -1.23, p>0.05) for 

age for boys. Girls who experience a disaster are 0.01 standard deviation (p<0.05) below girls 

who did not experience a disaster. The polio vaccination decreases the height for age measure by 

0.06 standard deviations (t = -0.38, p>0.05),  DPT (diphtheria, pertussis and tetanus) vaccine 

increases the measure by 0.002 standard deviations(t = 0.03, p>0.05), measles vaccine increases 

the measure by 0.015 standard deviations (t =  0.29, p>0.05)  and BCG (Tuberculosis) vaccine 

increases it by 0.05 standard deviations (t =  0.12, p>0.05). As these results are statistically 

insignificant, the evidence whether vaccinations have an effect on nutritional status is not clear.  

Number of siblings at home and family size have an adverse effect on height for age by 

0.03 standard deviations (t =  -2.28, p<0.05)  and 0.007 standard deviations (t =  -0.69, p>0.05)  

respectively. This might be due to division of resources wherein children in larger families get 

fewer resources. Older mothers have healthier children and with each additional year in age, the 

effect on height for age is a positive 0.027 standard deviations (t =  2.56, p<0.05). 

It is interesting to note that coefficients of proxy variables used to denote household have 

a positive effect on height. Electricity increases the measure by 0.12 standard deviations (t = 

3.64, p<0.05), owning a radio increases it by 0.05 standard deviations (t =  1.18, p>0.05) and 

owning a bicycle increases it by 0.09 standard deviations (t = 2.65, p>0.05). Compared to 

children who live in homes with natural floors, children who live in homes with rudimentary 

floors are taller by 0.28 standard deviations (t = 1.98, p<0.05) and children in homes with 

finished floors are taller by 0.30 standard deviations (t =  6.97, p<0.05). These results indicate 

that stunted growth may be driven by household income more than the occurrence of water-

related natural disasters. 
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Children whose parents were educated at the primary level have a lower height for age, 

however these results are not statistically significant. Children whose parents have been educated 

at secondary and higher levels have a positive effect on their height, however the coefficient for 

mother obtaining secondary education is statistically insignificant at the 5% level. This may 

mean that higher income parents provide better resources like a nutritious diet to their children. 

Including parents' occupation, one finds similar results for the occurrence of water-related 

natural disasters. However, multiple water disasters leads to a positive effect of 0.08 standard 

deviations (p>0.05). There also are no significant changes in the signs and statistical significance 

of the coefficients for proxy income variables, expect for bicycle that is now statistically 

significant. The various occupation classes that parents are involved in themselves are not 

statistically significant. Children whose fathers have obtained secondary level education increase 

the measure by 0.22 standard deviations (t = 3.94, p<0.05) and higher level education increases 

the measure by 0.42 standard deviations (t =  4.42, p<0.05). Children living in households with 

better construction materials have varying effects that might indicate lack of sufficient data. 

Children from higher income households have greater protection from stunted growth regardless 

of what occupation their parents are involved in. Children with higher educated fathers are also 

likely to have healthier growth. There is insufficient data on whether different occupation classes 

have an effect on the height of children. 

(ii) Underweight 

Water disasters increase the weight for age measure by 0.05 standard deviations (t = 1.11, 

p>0.05) on experiencing a single event  and decrease the measure by 0.09 standard deviations 

when experiencing more than one event (t = -2.32, p<0.05) for boys.  Girls are likely to be 0.11 
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standard deviations healthier weight than girls who did not experience a single disaster (p<0.05). 

With each additional year in mother's age at birth, the child is 0.02 standard deviations healthier 

in weight (t = 2.39, p<0.05). The effect of vaccinations is inconclusive as only the effect of the 

measles vaccine is statistically significant and decreases the measure by 0.10 standard deviations  

(t = -2.47, p<0.05). The other vaccinations, polio decreases the measure by 0.04 standard 

deviations (t = -0.24, p>0.05), DPT decreases the measure by 0.07 standard deviations (t = -1.16, 

p>0.05), while BCG vaccination increases it by 0.49 standard deviations (t = 1.06, p>0.05). 

Once again, it is noteworthy that proxy income variables such as electricity increase the 

measure by 0.14 standard deviations (t = 4.76, p<0.05), radio by 0.04 standard deviations (t = 

0.96, p>0.05) and bicycle by 0.06 standard deviations (t = 2.03, p<0.05). This is also true for 

finished floor materials that increase the measure by 0.27 standard deviations (t = 6.94, p<0.05). 

The results for parents' education are also positive and statistically significant for higher levels of 

education for both parents. This suggests that children from higher income households and have 

more educated parents have a healthier weight for their age. 

Including parents' occupation  suggests that both single and multiple water disasters have 

a negative effect of 0.09 standard deviations (t = -1.10, p>0.05)  and 0.01 standard deviations (t = 

-0.24, p>0.05) respectively. The effects of all vaccinations remain the same and are statistically 

insignificant. The proxy income variables for electricity and bicycle have a positive effect on 

being at a healthy weight by 0.11 standard deviations (t = 2.67, p<0.05)  and 0.05 standard 

deviations (t = 1.25, p>0.05)  respectively. Other proxy variables such as rudimentary roof 

decreases the measure by 1.2 standard deviations (t = -2.58, p<0.05), natural roof decreases it by 

1.2 standard deviations (t = -2.32, p<0.05) and finished roof decreases it by 1.2 standard 

deviations (t = -2.51, p<0.05). Children in homes with a finished floor have a healthier measure 
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by 0.22 standard deviations (t = 4.70, p<0.05). This suggests that children living in households 

with better construction materials may also be underweight and have little protection. Children 

with more educated mothers had healthier measures of weight than children of mothers with no 

education.  

(iii)Wasting 

Single water disaster event increases weight for height measure by 0.14 standard 

deviations (t = 2.84, p<0.05), while multiple water disaster events decrease it by 0.19 standard 

deviations (t = -4.25, p<0.05) for boys. Girls who experienced on disaster are 0.14 standard 

deviations (p>0.05) above the reference median than girls who did not experience any disaster. 

The results suggest that multiple water disasters have an adverse effect while single events may 

not have a high impact for boys.  

A BCG vaccine increases the measure by 0.65 standard deviations (t = 2.19, p<0.05) 

while a measles vaccine decreases it by 0.11 standard deviations (t = -2.64, p<0.05). The data for 

other vaccines is not conclusive as their coefficients are not statistically significant. Electricity, a 

proxy income variable increases the measure by 0.08 standard deviations (t = 2.91, p<0.05). 

Children living in homes with a finished floor are 0.13 standard deviations above the reference 

median (t =  3.29, p<0.05). Children aged less than one year who were breast fed seem to have a 

higher protection against disasters and are 0.44 standard deviations (t = 1.99, p<0.05) healthier 

than children aged less than one year who were not breast fed. As in the case of stunted growth 

and underweight, children from higher income families are less likely to have a lower weight for 

their height. It also seems that breastfeeding might provide some protection against a lower 

weight for height in young children. 
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Including parents' occupation, changes the results obtained above. Single  and multiple 

water disasters have a negative effect of 0.08 standard deviations (t =  -0.97, p>0.05) and 0.09 

standard deviations ( t =  -1.66, p>0.05)  respectively on weight for height but are statistically 

insignificant for boys. Older children are less affected by the water disasters as each additional 

month in age increases the measure by 0.005 standard deviations (t = 3.78, p<0.05). Girls who 

experience a disaster have a 0.11 standard deviations (p>0.05) decline from the reference weight 

for height compared to girls who did not experience a disaster. Children with mothers who are 

educated at least the primary level are better off than children with mothers who are not educated 

at all. Breast feeding children less than one year of age provides them protection and results in an 

increase of 0.75 standard deviations (t = 9.62, p<0.05). Some proxy income variables like better 

household construction materials have a positive effect on weight for height and are statistically 

significant. Drinking water from tube well and from other sources result in a decline of 0.21 

standard deviations (t = -2.51, p<0.05)  and 0.65 standard deviations (t = -4.54, p<0.05)  

respectively.  
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Discussion and Conclusion 

The results indicate that water-related natural disasters do have an effect on boys having 

diarrhea and fever in the short term, whereas girls who experienced a water disaster are less 

likely to fall ill compared to girls who did not experience any disaster. Older children are likely 

to be less affected by these events. Minorities are less likely to fall ill compared to the majority 

Muslim population. This suggests that minorities are not disproportionately affected when 

compared to the majority population. The results also suggest that education of parents or 

mother's occupation do not affect the outcomes of these diseases in the short term. Father's 

occupation seems to increase the likelihood of diseases compared to children with non-working 

fathers. There is also some evidence that low income families are more susceptible to water 

borne illnesses. 

In the long term, the results are inconclusive for boys whereas girls who experience water 

disasters seem to be adversely affected and have lower nutrition indicators. Mother's age at the 

time of birth also seems to be a significant indicator as older mothers might be healthier and 

physically developed to give birth. Proxy income variables were electricity, radio, type of walls, 

roofs and floors. Regression results on these variables indicate that children from higher income 

households are healthier on the nutrition indicators This is consistent with evidence from 

Waterston and Lenton, 2000. If lower income households are more affected, their health status 

may further exacerbate the barriers in breaking out of the poverty cycle. The adverse effects of 

disasters lead to loss in productivity and cause economic burden. The results indicate that 

vaccinations do not provide protection against long term stunting and being underweight. 

However, this may also be a result of lack of vaccinations in the lower income segment of the 

population that is being affected by water disasters.  
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The empirical results have implications for health policy, economic policy and disaster 

management in the short term and in the long run. Outbreak of diseases in children makes their 

immediate families susceptible to those diseases. The family will also have to take time off work 

to take care of sick children. This leads to loss of productive work days and loss of income for 

the families. In the long term, stunted growth of children affects their learning ability and 

physical formation, both of which affect their ability to earn in the future. This could have a 

detrimental effect on the national income of the country. It is also possible that higher income 

families are able to shield themselves from the detrimental effects of water disasters and 

effective disaster management at ground levels might aid in preventing illnesses and nutritional 

deficiencies. Therefore, the Bangladesh government should implement policy to manage sanitary 

conditions where people affected by disasters take refuge. Medical help should also be managed 

more effectively and promptly to prevent outbreak of diseases. 

A limitation of this study is the inability to control for community health variables such 

as soap use while washing hands etc. These might be able to account for some of the variation in 

the data. Another limitation is the inability to get measures for accurate income of households. 

The study was also unable to control for diet of the children as the data used contained 

information only for the last 7 days which may not be indicative of the diet over the time periods 

tested for the short term and long term models. Interactions terms were not interpreted as the 

logit model (The intuition for interpreting coefficients of interaction terms is different for non 

linear models and marginal effects cannot be interpreted directly.
 
) was used and it is not clear if 

the effect of the disasters is different for boys versus girls. Future research on this should focus 

on overcoming these limitations by use of other data sources and linear models. There is also a 
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need to disaggregate these results by using pooled models that can identify the causes of water-

borne illnesses and nutritional status more effectively. 

As climate change progresses, the frequency of disasters such as storms and floods is 

expected to increase. If the lower income groups are more affected by disasters they will have 

little means to shield themselves from disasters. According to World Bank's World Development 

Indicators, 31.5% of the Bangladesh population is below the national poverty line. This is a 

significant proportion that is at a higher risk from the effects of water-related natural disasters. 

Policymakers should implement long term disaster management programs to overcome the 

effects of disasters on weight and height of children. These could include nutritious food, 

exercise programs or literacy campaigns on the effect of disasters. In the long term, the best 

prevention might be to implement poverty alleviation policies that provide low-income groups 

the means to protect themselves from water-related natural disasters. 
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Appendix A: Summary Statistics 

 

Table 1 Number of Water related natural disasters in Bangladesh that affected more than 100 

people (Storms that do not provide the number affected have been omitted from this list ) 

Year Floods Storms Total 

1993 3 7 10 

1994 3 4 7 

1996 2 3 5 

1997 1 4 5 

1999 4 4 8 

2000 3 6 9 

2004 3 3 6 

2007 2 2 4 

2011 1 1 2 

Total 22 34 56 

 

Table 2 Summary Statistics of Continuous Variables 

Variables Observations Mean 

Diarrhea 39,008 6.7% 

Fever 36,974 36.9% 

Cough 39,009 36.8% 

Acute Respiratory Illness 14,422 44.7% 

At least One Water Disaster 

(Short-term) 

41,888 37.0% 

More than One Water Disaster 

(Short-term) 

41,888 21.7% 

At least One Water Disaster 

(Long term) 

41,888 86.7% 

More than One Water Disaster 

(Long term) 

41,888 75.5% 

Female 41,888 49.2% 

Age in Months 39,024 29.4 

Siblings at Home 41,888 2.5 

Household Members 41,888 6.1 

Electricity 41,850 41.2% 

Radio 41,881 20.0% 

Bicycle 41,871 20.7% 

Mother's Age at Birth 41,888 17.5 
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Received Polio Vaccine 40,373 95.0% 

Received DPT Vaccine 37,438 92.6% 

Received Measles Vaccine 39,003 68.7% 

Received BCG Vaccine 39,151 89.9% 

Height for Age 33,421 -1.71 

Weight for Age 33,421 -1.84 

Weight for Height 33,423 -1.0 

 

Table 3 Summary Statistics of Categorical Variables 

Variable Categories Observations 

Religion 

Islam 37,817 

Hinduism 3,867 

Buddhism 110 

Christianity 80 

Total 41,874 

Drinking Water Source 

Piped 3,175 

Tube well 37,188 

Surface 1,472 

Other 42 

Total 41,877 

Mother's Education 

No education 14,796 

Primary 12,670 

Secondary 12,091 

Higher 2,328 

Total 41,885 

Partner's Education 

No education 15,644 

Primary 11,581 

Secondary 10,086 

Higher 4,410 

Total 41,721 

Mother's Occupation 

Not working  20,092 

Agriculture  2,449 

Services  2,536 

Unskilled labor  1,665 

Semi skilled labor  1,071 

Others  103 

Total 27,916 

Partner's Occupation 

Not working 473 

Agriculture 12,390 

Services 11,292 

Unskilled labor 10,040 
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Semi skilled labor 6,935 

Others 549 

Total 41,679 

Wall 

No wall 12,483 

Rudimentary 3,779 

Natural 3,618 

Finished 21,555 

Other 430 

Total 41,865 

Roof 

No roof 4,709 

Rudimentary 994 

Natural 13,882 

Finished 21,724 

Total 41,309 

Floor 

Natural 33,567 

Rudimentary 151 

Finished 8,131 

Other 11 

Total 41,860 
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Appendix B Average Marginal Effects Of Water-Related Natural Disasters on Water-

Borne Illnesses Excluding Parents' Occupations 

 (1) (2) (3) (4) 

VARIABLES Diarrhea Fever Cough ARI 

     

At least One Water Disaster 0.0118** 0.0384*** -0.00148 -0.00209 

 (0.00577) (0.0141) (0.0131) (0.0186) 

Exposure to more than one disaster 0.0100 0.00441 -0.0448*** -0.0461** 

 (0.00620) (0.0148) (0.0143) (0.0209) 

Female -0.00186 -0.00813 -0.0161** -0.0228* 

 (0.00424) (0.00854) (0.00791) (0.0138) 

Religion     

Hinduism -0.0128** -0.0590*** -0.0278** 0.0260 

 (0.00527) (0.0132) (0.0122) (0.0206) 

Christianity -0.0174 0.0268 0.0234 -0.132 

 (0.0142) (0.0968) (0.0782) (0.0814) 

Buddhism 0.0846* -0.0974 -0.217*** 0.0121 

 (0.0434) (0.0730) (0.0436) (0.167) 

Gender X Water disaster -0.0143** 0.00803 0.0120 0.00600 

 (0.00639) (0.0139) (0.0134) (0.0211) 

Age in Months -0.00174*** -0.00374*** -0.00384*** -0.00159*** 

 (0.000138) (0.000263) (0.000252) (0.000446) 

Family Size 0.000673 -0.000691 -0.000703 -0.00183 

 (0.000882) (0.00204) (0.00176) (0.00280) 

Family Size>6 (Binary Variable) 0.000875 -0.00625 -0.000510 0.00520 

 (0.00483) (0.0108) (0.00996) (0.0164) 

Siblings at Home -0.000856 -0.00107 -0.0124*** 0.00469 

 (0.00133) (0.00291) (0.00270) (0.00466) 

Drinking Water Source     

Tube well 0.000641 0.0375** 0.00974 0.0304 

 (0.00793) (0.0157) (0.0150) (0.0265) 

Surface water -0.00373 0.0459* 0.0243 0.0249 

 (0.0114) (0.0253) (0.0244) (0.0361) 

Other 0.103 0.206** -0.107 0.142 

 (0.0848) (0.105) (0.0949) (0.186) 

Electricity 0.00229 -0.00443 0.00500 -0.0540*** 

 (0.00451) (0.00993) (0.00954) (0.0143) 

Radio -0.000695 0.00693 -0.00464 -0.0102 

 (0.00403) (0.00898) (0.00844) (0.0152) 

Bicycle 0.00320 -0.0233** -0.00965 -0.00816 

 (0.00477) (0.00962) (0.00898) (0.0146) 

Mother Age at Birth -0.00104 -0.00212 -0.00573** 8.61e-05 

 (0.00105) (0.00235) (0.00243) (0.00388) 

Quadratic of Mother's Age at Birth 9.76e-09 3.65e-09 7.76e-08 -6.38e-09 

 (2.46e-08) (5.62e-08) (6.04e-08) (8.74e-08) 

Mother's Education     

Primary Education 0.0148*** 0.0168* 0.0207** 0.00440 
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 (0.00432) (0.00940) (0.00897) (0.0154) 

Secondary Education -0.00726 0.00805 0.0142 -0.0280 

 (0.00520) (0.0122) (0.0111) (0.0183) 

Higher Education -0.00640 -0.0578*** -0.0298 -0.0407 

 (0.00967) (0.0206) (0.0205) (0.0387) 

Father's Education     

Primary Education -0.00401 0.0242*** 0.0149* -0.0167 

 (0.00422) (0.00937) (0.00883) (0.0143) 

Secondary Education 0.000290 0.0135 0.00844 -0.0259 

 (0.00506) (0.0112) (0.0107) (0.0180) 

Higher Education -0.0101 0.0189 0.00800 -0.0679*** 

 (0.00731) (0.0172) (0.0166) (0.0262) 

Age less than One Year (Binary Variable) -0.0114 -0.0192 0.0535 0.0326 

 (0.0233) (0.0553) (0.0567) (0.0846) 

Breast Fed X Age less than one year -0.0299 -0.0220 -0.0709 -0.00202 

 (0.0234) (0.0552) (0.0569) (0.0841) 

Wall     

Rudimentary -0.0176** -0.0163 -0.0125 0.0104 

 (0.00732) (0.0186) (0.0183) (0.0288) 

Natural 0.00894 -0.00233 0.00813 0.0533** 

 (0.00885) (0.0179) (0.0174) (0.0268) 

Finished -0.00178 -0.0356*** -0.0296*** -0.0336** 

 (0.00534) (0.0108) (0.0106) (0.0166) 

Other -0.00975 -0.0995** 0.000140 -0.0244 

 (0.0140) (0.0410) (0.0335) (0.0511) 

Roof     

Rudimentary 0.00561 0.0819** 0.0775** -0.0566 

 (0.0199) (0.0357) (0.0357) (0.0486) 

Natural -0.0110* 0.00826 -0.0147 -0.00950 

 (0.00611) (0.0121) (0.0112) (0.0181) 

Finished -0.0171 0.0171 0.0116 -0.0367 

 (0.0116) (0.0220) (0.0213) (0.0324) 

Floor     

Natural 0.0479 -0.135** -0.223*** 0.107 

 (0.0392) (0.0557) (0.0492) (0.133) 

Rudimentary -0.00646 -0.0113 -0.00511 0.0243 

 (0.00608) (0.0134) (0.0126) (0.0216) 

Other  0.183 0.214 0.204 

  (0.164) (0.162) (0.203) 

     

Observations 38,153 36,255 38,151 14,130 
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Appendix C: Average Marginal Effects Of Water-Related Natural Disasters on Water-

Borne Illnesses Including Parents' Occupations 

 (1) (2) (3) (4) 

VARIABLES Diarrhea Fever Cough ARI 

     

At least One Water Disaster 0.0142** 0.0454*** -0.00120 -0.000777 

 (0.00680) (0.0144) (0.0133) (0.0196) 

Exposure to more than one disaster -0.000789 0.0126 -0.0392** -0.0380 

 (0.00780) (0.0167) (0.0164) (0.0238) 

Female 0.00229 -0.0111 -0.0270*** -0.0230 

 (0.00477) (0.00939) (0.00845) (0.0148) 

Religion     

Hinduism -0.0154** -0.0611*** -0.0362*** 0.0264 

 (0.00624) (0.0138) (0.0135) (0.0230) 

Christianity -0.0138 -0.109* -0.0709 -0.186 

 (0.0159) (0.0650) (0.0674) (0.122) 

Buddhism 0.0724 -0.148** -0.252*** -0.182 

 (0.0472) (0.0705) (0.0442) (0.142) 

Gender X Water disaster -0.0226*** 0.00726 0.0213 0.00486 

 (0.00780) (0.0146) (0.0137) (0.0233) 

Age in Months -0.00215*** -0.00393*** -0.00433*** -0.00145*** 

 (0.000173) (0.000280) (0.000266) (0.000478) 

Siblings at home -0.00201 -0.00132 -0.0125*** 0.00422 

 (0.00167) (0.00301) (0.00281) (0.00474) 

Family Size -0.000113 -0.00206 -0.00271 -0.00286 

 (0.000958) (0.00204) (0.00191) (0.00276) 

Family Size>6 (Binary Variable) 0.00316 0.00836 0.0127 0.00724 

 (0.00564) (0.0116) (0.0108) (0.0172) 

Drinking Water Source     

Tube well -0.00972 0.0245 0.00802 0.0179 

 (0.0109) (0.0174) (0.0177) (0.0306) 

Surface water -0.0152 0.0156 0.00432 0.00246 

 (0.0149) (0.0270) (0.0268) (0.0413) 

Other -0.0290 0.0117 -0.167* 0.0230 

 (0.0531) (0.170) (0.0917) (0.249) 

Electricity 0.00227 -0.0111 -0.00137 -0.0604*** 

 (0.00531) (0.0111) (0.0106) (0.0159) 

Radio -0.00177 0.00495 0.00451 -0.00832 

 (0.00477) (0.00915) (0.00902) (0.0157) 

Bicycle 0.00213 -0.0107 -0.00123 -0.0204 

 (0.00564) (0.0105) (0.0101) (0.0152) 

Mother Age at Birth 7.64e-05 -0.00211 -0.00611** 0.00259 

 (0.000726) (0.00265) (0.00245) (0.00379) 

Quadratic of Mother's Age at Birth  1.30e-08 9.06e-08 -1.46e-07* 

  (6.36e-08) (5.90e-08) (8.47e-08) 

Mother's Occupation     

Agriculture 0.00590 0.0443*** 0.0466*** -0.0320 
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 (0.00726) (0.0144) (0.0137) (0.0216) 

Services 0.00611 0.0294** 0.00278 -0.00386 

 (0.00830) (0.0146) (0.0145) (0.0250) 

Unskilled Labor 0.0102 0.0594*** 0.0465** -0.0439 

 (0.00984) (0.0201) (0.0182) (0.0294) 

Semi-skilled Labor 0.00278 0.000964 0.0123 -0.0612 

 (0.0120) (0.0231) (0.0228) (0.0455) 

Others 0.0899** 0.0562 0.0153 -0.0908 

 (0.0429) (0.0639) (0.0555) (0.0890) 

Father's Occupation     

Agriculture -0.0383 -0.0667* -0.109*** -0.0223 

 (0.0247) (0.0374) (0.0346) (0.0599) 

Services -0.0343 -0.0397 -0.0741** 0.0176 

 (0.0248) (0.0373) (0.0344) (0.0603) 

Unskilled Labor -0.0378 -0.0332 -0.0689** 0.0356 

 (0.0243) (0.0370) (0.0350) (0.0600) 

Semi-skilled Labor -0.0383 -0.0411 -0.0664* -0.00525 

 (0.0249) (0.0385) (0.0355) (0.0617) 

Others -0.0435 -0.0160 -0.0487 0.0205 

 (0.0298) (0.0483) (0.0429) (0.0765) 

Mother's Education     

Primary Education 0.00756 0.00345 0.0166* 0.0180 

 (0.00505) (0.0103) (0.00965) (0.0155) 

Secondary Education -0.00679 0.00774 0.0101 -0.00703 

 (0.00696) (0.0125) (0.0121) (0.0207) 

Higher Education -0.00839 -0.0477** -0.0306 -0.0206 

 (0.0130) (0.0235) (0.0237) (0.0406) 

Father's Education     

Primary Education 0.00281 0.0329*** 0.0202** 0.00448 

 (0.00494) (0.0103) (0.00961) (0.0150) 

Secondary Education 0.00651 0.0218* 0.0141 -0.00509 

 (0.00604) (0.0124) (0.0117) (0.0187) 

Higher Education -0.00650 0.00951 0.00253 -0.0514* 

 (0.00925) (0.0194) (0.0189) (0.0296) 

Age less than One Year (Binary Variable) -0.0333 0.00480 0.104* 0.0996 

 (0.0340) (0.0599) (0.0615) (0.0794) 

Breast Fed X Age less than one year -0.0185 -0.0525 -0.125** -0.0753 

 (0.0340) (0.0600) (0.0616) (0.0794) 

Wall     

Rudimentary 0.00120 -0.0498** -0.0272 0.0318 

 (0.0113) (0.0210) (0.0211) (0.0366) 

Natural 0.0191* -0.0110 -0.00945 0.00775 

 (0.0114) (0.0197) (0.0190) (0.0306) 

Finished -0.00558 -0.0383*** -0.0317*** -0.0278* 

 (0.00614) (0.0108) (0.0108) (0.0167) 

Other -0.00607 -0.0727* 0.00686 -0.0134 

 (0.0169) (0.0428) (0.0335) (0.0494) 

Roof     

Rudimentary 0.00652 0.111** 0.122*** -0.0475 

 (0.0248) (0.0458) (0.0446) (0.0559) 

Natural -0.0130* 0.00868 -0.0156 -0.0141 



30 
 

 (0.00700) (0.0120) (0.0113) (0.0180) 

Finished -0.0230* 0.0199 0.0213 -0.0227 

 (0.0122) (0.0228) (0.0222) (0.0326) 

Floor     

Natural 0.0285 -0.0534 -0.195*** 0.149 

 (0.0325) (0.0567) (0.0527) (0.127) 

Rudimentary -0.00497 -0.0120 -0.0155 -0.0276 

 (0.00790) (0.0155) (0.0142) (0.0242) 

Other  0.187 0.205 0.184 

  (0.162) (0.161) (0.218) 

     

Observations 24,742 22,858 24,742 9,394 
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Appendix D: OLS Regressions on Nutritional Status Excluding Parents' Occupation 

 (1) (2) (3) 

VARIABLES Height for age Weight for age Weight for Height 

    

At least One Water Disaster -0.0651 0.0528 0.138*** 

 (0.0528) (0.0474) (0.0485) 

Exposure to more than one disaster 0.0566 -0.0995** -0.194*** 

 (0.0488) (0.0429) (0.0455) 

Female -0.107*** -0.138*** -0.0178 

 (0.0370) (0.0281) (0.0290) 

Religion    

Hinduism 0.105* 0.123** 0.0894* 

 (0.0582) (0.0513) (0.0461) 

Christianity 0.201* -0.141 -0.296 

 (0.102) (0.173) (0.185) 

Buddhism 0.357 -0.418* -0.698*** 

 (0.368) (0.216) (0.130) 

Received Polio Vaccination -0.0644 -0.0435 0.0754 

 (0.169) (0.179) (0.175) 

Received BCG Vaccination 0.0461 0.495 0.655** 

 (0.379) (0.468) (0.300) 

Received DPT Vaccination 0.00222 -0.0692 -0.0748 

 (0.0729) (0.0594) (0.0559) 

Received Measles Vaccination 0.0158 -0.103** -0.114*** 

 (0.0554) (0.0417) (0.0433) 

Gender X Water disaster 0.0789 0.0558 0.00759 

 (0.0522) (0.0402) (0.0396) 

Age in Months -0.00114 0.00108 0.000737 

 (0.00118) (0.000986) (0.000947) 

Siblings at home -0.0342** -0.0144 0.00327 

 (0.0150) (0.0111) (0.0107) 

Family Size -0.00667 -0.00972 -0.00776 

 (0.00964) (0.00735) (0.00703) 

Family Size>6 (Binary Variable) -0.0189 0.0416 0.0685* 

 (0.0505) (0.0388) (0.0361) 

Drinking Water    

Tube well -0.0247 -0.0348 -0.0349 

 (0.0576) (0.0548) (0.0567) 

Surface water -0.0312 -0.0557 -0.0934 

 (0.128) (0.119) (0.104) 

Other 0.261 -0.230 -0.479* 

 (0.191) (0.305) (0.266) 

Electricity 0.124*** 0.137*** 0.0821*** 

 (0.0342) (0.0288) (0.0282) 

Radio 0.0509 0.0350 0.00528 

 (0.0431) (0.0367) (0.0361) 

Bicycle 0.0961*** 0.0619** 0.0104 

 (0.0363) (0.0305) (0.0294) 
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Mother Age at Birth 0.0264** 0.0229** 0.00618 

 (0.0103) (0.00955) (0.00888) 

Quadratic of Mother's Age at Birth -2.84e-07 -1.31e-07 1.26e-07 

 (2.41e-07) (2.49e-07) (2.18e-07) 

Mother's Education    

Primary Education -0.0162 0.00337 0.0144 

 (0.0486) (0.0370) (0.0334) 

Secondary Education 0.0684 0.132*** 0.120*** 

 (0.0529) (0.0399) (0.0378) 

Higher Education 0.278*** 0.326*** 0.227*** 

 (0.0846) (0.0783) (0.0736) 

Father's Education    

Primary Education -0.0111 -0.0179 -0.0221 

 (0.0447) (0.0337) (0.0295) 

Secondary Education 0.120** 0.0347 -0.0477 

 (0.0475) (0.0370) (0.0367) 

Higher Education 0.347*** 0.246*** 0.0623 

 (0.0659) (0.0575) (0.0545) 

Age less than One Year (Binary Variable) 0.745*** 0.520** 0.258 

 (0.268) (0.219) (0.220) 

Breast Fed X Age less than one year 0.0140 0.332 0.441** 

 (0.264) (0.216) (0.222) 

Wall    

Rudimentary 1.116 0.614 -0.135 

 (0.842) (0.389) (0.849) 

Natural 1.015 0.590 -0.0953 

 (0.842) (0.389) (0.849) 

Finished 1.133 0.662* -0.0894 

 (0.843) (0.388) (0.848) 

Other 0.654 0.494 -0.000266 

 (0.880) (0.458) (0.874) 

Roof    

Rudimentary -1.456 -0.430 0.384 

 (1.071) (0.707) (0.336) 

Natural -1.146 -0.215 0.517 

 (1.099) (0.711) (0.367) 

Finished -1.381 -0.373 0.435 

 (1.073) (0.709) (0.333) 

Floor    

Natural 0.276** 0.468** 0.386* 

 (0.139) (0.233) (0.221) 

Rudimentary 0.304*** 0.275*** 0.129*** 

 (0.0437) (0.0396) (0.0390) 

Other -0.0855 0.0425 -0.0600 

 (0.110) (0.297) (0.417) 

Constant -1.919 -3.051*** -2.349** 

 (1.271) (0.807) (1.046) 

    

Observations 17,382 17,382 17,382 

R-squared 0.125 0.183 0.110 
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Appendix E: OLS Regressions on Nutritional Status Including Parents' Occupation 

 (1) (2) (3) 

VARIABLES Height for age Weight for age Weight for Height 

    

At least One Water Disaster -0.0542 -0.0992 -0.0824 

 (0.0943) (0.0899) (0.0850) 

Exposure to more than one disaster 0.0799 -0.0138 -0.0924* 

 (0.0829) (0.0572) (0.0557) 

Female -0.225*** -0.274*** -0.110** 

 (0.0713) (0.0530) (0.0519) 

Religion    

Hinduism 0.120 0.104 0.0448 

 (0.0761) (0.0657) (0.0694) 

Christianity 0.638* 0.369 0.0556 

 (0.374) (0.489) (0.442) 

Buddhism 0.0203 -0.187 -0.162 

 (0.399) (0.410) (0.346) 

Received Polio Vaccination 0.0732 -0.0514 -0.0180 

 (0.362) (0.225) (0.257) 

Received BCG Vaccination 0.0946 0.277 0.204 

 (0.386) (0.463) (0.394) 

Received DPT Vaccination -0.0439 -0.0863 -0.0565 

 (0.101) (0.0767) (0.0731) 

Received Measles Vaccination 0.0969 -0.0532 -0.141** 

 (0.0737) (0.0597) (0.0619) 

Gender X Water disaster 0.0693 0.107* 0.0847 

 (0.0846) (0.0647) (0.0603) 

Age in Months -0.00636*** 0.00106 0.00513*** 

 (0.00152) (0.00134) (0.00136) 

Siblings at home -0.0407** -0.00503 0.0247* 

 (0.0185) (0.0146) (0.0130) 

Family Size -0.0109 -0.00211 0.00577 

 (0.0117) (0.00991) (0.00864) 

Family Size>6 (Binary Variable) 0.0359 0.0146 -0.00499 

 (0.0649) (0.0487) (0.0433) 

Drinking Water    

Tube well 0.0605 -0.130* -0.216** 

 (0.0849) (0.0787) (0.0843) 

Surface water -0.0671 -0.110 -0.122 

 (0.171) (0.150) (0.133) 

Other 0.177 -0.519** -0.655*** 

 (0.191) (0.234) (0.157) 

Electricity 0.155*** 0.112*** 0.0261 

 (0.0532) (0.0419) (0.0410) 

Radio 0.0296 -0.000806 -0.0282 

 (0.0493) (0.0463) (0.0447) 

Bicycle 0.116** 0.0564 -0.00450 

 (0.0528) (0.0451) (0.0420) 
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Mother Age at Birth 0.00304 -0.00964 -0.0142 

 (0.0173) (0.0148) (0.0136) 

Quadratic of Mother's Age at Birth 2.39e-07 7.28e-07* 7.85e-07** 

 (4.26e-07) (3.93e-07) (3.80e-07) 

Mother's Education    

Primary Education -0.117* -0.0502 0.0275 

 (0.0639) (0.0499) (0.0435) 

Secondary Education -0.0411 0.0978* 0.153*** 

 (0.0722) (0.0544) (0.0458) 

Higher Education 0.204 0.372*** 0.319*** 

 (0.128) (0.111) (0.0932) 

Father's Education    

Primary Education 0.0992* 0.0168 -0.0637* 

 (0.0559) (0.0390) (0.0358) 

Secondary Education 0.222*** 0.0340 -0.126** 

 (0.0563) (0.0464) (0.0493) 

Higher Education 0.416*** 0.144* -0.105 

 (0.0941) (0.0758) (0.0709) 

Mother's Occupation    

Agriculture 0.0837 0.0268 -0.0225 

 (0.0609) (0.0455) (0.0441) 

Services -0.113 -0.137** -0.0775 

 (0.0854) (0.0695) (0.0605) 

Unskilled Labor -0.0914 -0.114 -0.0906 

 (0.0967) (0.0709) (0.0667) 

Semi-skilled labor -0.128 -0.0640 0.0193 

 (0.0905) (0.0760) (0.0734) 

Others -1.084* -0.536 0.194 

 (0.631) (0.523) (0.225) 

Father's Occupation    

Agriculture -0.205 -0.245 -0.171 

 (0.169) (0.179) (0.177) 

Services -0.114 -0.114 -0.0587 

 (0.165) (0.177) (0.178) 

Unskilled Labor -0.146 -0.189 -0.147 

 (0.162) (0.178) (0.178) 

Semi-skilled labor -0.188 -0.186 -0.112 

 (0.170) (0.183) (0.182) 

Others -0.00463 -0.259 -0.375* 

 (0.250) (0.219) (0.211) 

Age less than One Year (Binary Variable) 0.275 0.439  

 (0.330) (0.314)  

Breast Fed X Age less than one year 0.413 0.403 0.752*** 

 (0.326) (0.320) (0.0782) 

Wall    

Rudimentary 2.487 0.638 -0.971 

 (1.825) (0.519) (0.764) 

Natural 2.375 0.630 -0.913 

 (1.826) (0.520) (0.765) 

Finished 2.414 0.656 -0.919 

 (1.826) (0.521) (0.763) 
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Other 1.828 0.311 -0.926 

 (1.844) (0.575) (0.795) 

Roof    

Rudimentary -2.360** -1.200** 0.0540 

 (1.057) (0.466) (0.202) 

Natural -2.716** -1.089** 0.507** 

 (1.086) (0.469) (0.255) 

Finished -2.395** -1.161** 0.153 

 (1.053) (0.462) (0.197) 

Floor    

Natural -0.103 -0.0372 0.0215 

 (0.378) (0.504) (0.449) 

Rudimentary 0.315*** 0.251*** 0.0967* 

 (0.0624) (0.0535) (0.0548) 

Other -0.184* 0.00243 -0.0161 

 (0.108) (0.324) (0.466) 

Constant -1.775 -1.184 -0.127 

 (1.860) (0.773) (0.957) 

    

Observations 5,797 5,797 5,797 

R-squared 0.145 0.183 0.114 
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