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Executive Summary
We used Demographic and Health Surveys (DHS) data from 26 countries across
the years 2000-2011 and selected six dimensions of human welfare to test the
differences between male-headed and female-headed households on coasts.
Our metrics were stunting of women and children, anemia in women and
children, amount of agricultural land owned at the household level, and
household wealth.
We saw few differences in stunting for women and children living in femaleheaded households versus those living in male-headed households, but large
urban-rural effects, indicating that stunting was worse for children and women
living in rural communities. Variation in mean hemoglobin varied among
countries, but not as much as mean stunting. For most countries, the amount of
land owned by households headed by males was not substantially different
from that in households headed by females. There were also differences in
wealth between households headed by males and those headed by females
with male-headed households generally being richer. However, this pattern
applied only to urban households. Male- and female-headed households were
equally poor in rural areas.

This study was just a scoping study to see if more time was warranted in building a
larger database for quantitatively investigating gender inequalities along coastlines.
This gender analysis compliments the literature review finding submitted with the
Draft Vulnerability Report. More learning is possible with deeper analyses focused
on the five countries for which we have data that fall into the Rockefeller
Foundations country scoping study (Indonesia, Peru, Philippines, Mozambique, and
Senegal)

Methods
Data
We used Demographic and Health Surveys (DHS) data (1) from 26 countries across the years
2000-2011. DHS follow a sampling scheme to collect nationally and regionally representative
survey data with large sample sizes. The sampling design is based on two-stage clustering, first
selecting enumeration clusters (villages or groups of villages) and then households within these
clusters. The surveys themselves consist of comprehensive modules on subjects such as
household wealth, health, education, sexual behavior and livelihood activities and most also
include geospatial coordinates of community-cluster location. DHS data for this study were
downloaded from the DHS website in May of 2013. We focused on the years 2000 to the most
recent present at the time of download and selected the two most recent surveys for each
country, if available, for the years of interest.
Welfare Indicators
We selected six dimensions of human welfare from the DHS data for our analysis: stunting of
women and children, anemia in women and children, amount of agricultural land owned at the
household level, and household wealth. For household wealth, we utilized the wealth factor
score (HV271), which is a composite measure of a household's cumulative living standard based
on an asset assessment and a principle components analysis and is calculated individually for
each country (2). Amount of agricultural land owned at the household level was obtained from
variables HV245 or SH123 depending on the country.
For anemia in children and women, we used variables that describe the level of hemoglobin in
the blood adjusted for altitude (variables HW56 for children and V456 in for women).
Hemoglobin levels in the DHS surveys are obtained from volunteers using a finger or heel prick
and the HemoCue blood hemoglobin testing system (3). For children, hemoglobin levels below
7.0 g/dl are considered severe anemia, levels between 7.1g/dl and 9.9g/dl are considered
moderate anemia and cases between 10.0 g/dl and 10.9 g/dl are considered mild anemia.
Categories are identical for women except for the mild anemia category, which is defined as
10.0 g/dl and 10.9 g/dl hemoglobin for pregnant women and between 10.0 g/dl and 11.9 g/dl
for all other adult women.
For measures of stunting in women and children, we used height-for-age standard deviations.
More than two standard deviations below the mean of the reference group is considered
stunted (4). Although the DHS has recently incorporated height-for-age standard deviation
variables calculated using the more recent Child Growth Standards released by the World Health

Organization (4), these WHO measures were not available for the majority of countries in our
study. For this reason, we used the height-for-age standard deviations calculated according to
standards set by the DHS, which were available for the majority of surveys included here
(variables HW5 for children, and V440 for women).
Independent Variables
The independent variables we examined in this study were the type of place of residence where
the household resides (i.e., urban versus rural)(DHS variable V025 or HV025 depending on the
recode file), and the gender of the head of household (DHS variable V151 or HV219 depending
on the recode file).
Data Cleaning and Subsetting
For each DHS variables in our analysis, we corrected data for inconsistencies in recording data
across countries and corrected data with implied decimals. In one rare case, values for the
amount of land owned in Nigeria were recorded differently from values for the same variable in
other countries and information was not available to accurately transform entries to the correct
unit of measurement. Because information was not not available for the transformation, data
for that variable and country were removed from the analysis. Finally, we subset the data to
include only those clusters within 20 km of the coast. To identify those clusters, we buffered
World Vector Shoreline data (5) by 15 km inland and identified clusters that within those
regions. Because DHS clusters are randomly offset by up to 5 km to protect the identity of
individuals surveyed (6), the 15 km buffer ensures that we include clusters within a maximum of
20 km of the coast. This resulted in a total of 26 countries for the remainder of our analysis.
Sixteen of those remaining countries had 2 years of survey data. The final list of countries,
survey years, and total number of clusters and households included in our analysis are listed in
Table 1.

Data Analysis
We examined differences in the welfare metrics among the independent variables and among
countries by calculating the mean and standard deviations of height for age standard deviations
for children and women, hemoglobin for children and women, amount of agricultural land
owned at the household level, and household wealth for households headed by men in rural
and urban locations and for households headed by women in rural and urban locations. Means
and standard errors were calculated at the country level to explore differences among
countries. When two survey years were available for a given country, we pooled data across
survey years and calculated a single mean and standard error for each country and welfare
metric combination. For the amount of agricultural land owned, the total hectares owned up to
95 hectares was recorded in the DHS data. When 95 or more hectares of agricultural land were
owned, the value was recorded as 95. We calculated means and standard errors using the
recorded values, but recognize that those means could be slight underestimates. However,
because relatively few households had 95 or more hectares of land for most countries, means
are likely to be representative and not grossly biased. The exception to this was Namibia for the
2006 survey, which had a large number of households with 95 or more hectares of land (N=16)
relative to other size categories. Thus, for this country and survey year, we calculated means
with and without the 95 or more hectares of land category. We graphed means and standard

errors of each response variable by country and gender of head of household and created
separate graphs for urban and rural categories. To determine if response variables differed
among urban and rural communities for each category of gender of head of household, we
conducted t-tests for independent samples assuming unequal variances.

Results
Overall, results indicate that stunting was worse (lower height for age standard deviations) for
children and women living in rural communities than for those living in urban communities, but
that the magnitude of these differences varied among countries (Figs. 2 & 3). We saw very little
to no differences in stunting for women and children living in female-headed households versus
those living in male-headed households though differences for this variable also varied among
countries. Results also indicated substantial variation in the degree of stunting among countries.
Differences in mean hemoglobin for women in children in rural versus urban communities were
not as striking as for stunting though differences did exist for some countries (Figs. 4 & 5). We
also did not see substantial differences in mean hemoglobin among households headed by
females or males for women or children. Variation in mean hemoglobin varied among countries,
but not as much as mean stunting.
Individuals in urban communities owned more agricultural land than those in rural communities
(Fig. 6). For most countries, the amount of land owned by households headed by males was not
substantially different from that in households headed by females.
In contrast to the other response variables, there were very large differences in household
wealth between urban and rural communities with rural households being, in general, more
poor than urban households (Fig. 7). There were also differences in wealth between households
headed by males and those headed by females with male-headed households generally being
richer. However, this pattern applied only to urban households. Male- and female-headed
households were equally poor in rural areas. Country-specific differences in these patterns were
apparent.
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Tables
Table 1. Countries, survey years, and number of clusters and households included in the
study.

Figures

Figure 1. Map of cluster locations.

Figure 2. Average height for age standard deviations  one standard error in children for
male- and female-headed households across countries for A) rural communities and B)
urban communities. Number in parentheses indicates total sample size for that country
and type of community (urban and rural). Symbols at the far right indicate the level of
significance for the difference in means between female-headed households in rural and
urban communities (F) and between male-headed households in rural and urban
communities (M) where ‘NA’ = not applicable, ‘-‘ = P>0.1, ‘*’ = P<0.1, ‘**’ = P<0.05,
and ‘***’ = P<0.001.

Figure 3. Average height for age standard deviations  one standard error in women for
male- and female-headed households across countries for A) rural communities and B)
urban communities. Number in parentheses indicates total sample size for that country
and type of community (urban and rural). Symbols at the far right indicate the level of
significance for the difference in means between female-headed households in rural and
urban communities (F) and between male-headed households in rural and urban
communities (M) where ‘NA’ = not applicable, ‘-’ = P>0.1, ‘*’ = P<0.1, ‘**’ = P<0.05,
and ‘***’ = P<0.001.

Figure 4. Average hemoglobin (gm/dl)  one standard error in children for male- and
female-headed households across countries for A) rural communities and B) urban
communities. Number in parentheses indicates total sample size for that country and type
of community (urban and rural). Symbols at the far right indicate the level of significance
for the difference in means between female-headed households in rural and urban
communities (F) and between male-headed households in rural and urban communities
(M) where ‘NA’ = not applicable, ‘-’ = P>0.1, ‘*’ = P<0.1, ‘**’ = P<0.05, and ‘***’ =
P<0.001.

Figure 5. Average hemoglobin (gm/dl)  one standard error in women for male- and
female-headed households across countries for A) rural communities and B) urban
communities. Number in parentheses indicates total sample size for that country and type
of community (urban and rural). Symbols at the far right indicate the level of significance
for the difference in means between female-headed households in rural and urban
communities (F) and between male-headed households in rural and urban communities
(M) where ‘NA’ = not applicable, ‘-’ = P>0.1, ‘*’ = P<0.1, ‘**’ = P<0.05, and ‘***’ =
P<0.001.

Figure 6. Average hectares of agricultural land  one standard error for male- and femaleheaded households across countries for A) rural communities and B) urban communities.
Number in parentheses indicates total sample size for that country and type of community
(urban and rural). Symbols at the far right indicate the level of significance for the
difference in means between female-headed households in rural and urban communities
(F) and between male-headed households in rural and urban communities (M) where
‘NA’ = not applicable, ‘-’ = P>0.1, ‘*’ = P<0.1, ‘**’ = P<0.05, and ‘***’ = P<0.001.
Note: means for Namibia are calculated without the highest category (95 or more
hectares) (with all data, means  one standard error are NA for female-rural (N=0), 95 
0 for male-rural (N=2), 52.83  18.98 for female-urban (N=6), and 40.75  7.16 for maleurban (N=32))(∆ Senegal: female-urban mean  one standard error = 83.54  12.29).

Figure 7. Average wealth factor score  one standard error for male- and female-headed
households across countries for A) rural communities and B) urban communities.
Number in parentheses indicates total sample size for that country and type of community
(urban and rural). Symbols at the far right indicate the level of significance for the
difference in means between female-headed households in rural and urban communities
(F) and between male-headed households in rural and urban communities (M) where
‘NA’ = not applicable, ‘-’ = P>0.1, ‘*’ = P<0.1, ‘**’ = P<0.05, and ‘***’ = P<0.001.

