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Female Political Representation and Child Health:

Evidence from a Multilevel Analysis

ABSTRACT: This article explores the impact of female political representation in national
parliaments on child health through a multilevel analysis. Using available Demographic and
Health Surveys, we employ both cross-sectional data for 51 low- and middle-income countries
and longitudinal data for 20 countries with multiple surveys. For both the cross-sectional and
longitudinal analyses, female representation is negatively related to infant mortality and
positively related to measles vaccination status. To explore potential mechanisms, we control for
state spending on health and analyze whether the impact of female representation depends on a
critical mass of female representatives. The analysis offers evidence that state spending accounts
for some of the mediation effect and that the impact of female representation on infant death

depends on a critical mass.
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Introduction

Gender equality is an extremely important developmental goal in its own right, but there
is evidence that it can also have beneficial externalities. Several analyses, for example, find that
increases in female education have positive effects on child health (Caldwell 1986; Bledsoe et al.
1999; Sen 1999). More recently, there has been growing interest in analyzing how female
representation in formal politics affects child health. Different studies on local politics in India
find that increased female representation is associated with policies that improve the health of
children (Bhalotra and Clots-Figueras 2011; Chattopadhyay and Duflo 2004). In a more general
study, Swiss, Fallon, and Burgos (2012) complete statistical analyses of 102 developing
countries over the period 1980-2005 and find that female representation is positively related to a
variety of child health indicators, suggesting that increasing female participation in formal
politics can have important health benefits for children.

While these studies offer important initial insight, they have limitations. The findings on
local government in India, for example, cannot be extended to other settings. The cross-national
findings, on the other hand, are based on aggregate data for health outcomes and ignore
important individual-level variables such as mother’s age, educational attainment, household
socioeconomic status, and employment status. Without taking these individual-level factors into
account, cross-national ecological studies may produce inaccurate results (Granvelle, Wildman,
and Sutton 2002).

In this article, we build on previous studies to explore the impact of female political
representation on two child health outcomes—infant death and measles vaccination status—

among a set of low- and middle-income countries (LMICs). To avoid potential problems caused
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by using only aggregate-level data, we complete a multilevel analysis using individual-level
survey data on child health. For this, we join Inter-Parliamentary Union (2015) panel data on
percentage of seats in national parliaments held by women to individual-level data from
Demographic and Health Surveys (DHSs) for several LMICs. We also begin to explore potential
mechanisms linking female representation to child health by testing the relationship between
female political representation and state spending on health and exploring whether these effects

depend on a critical mass of female representatives.

Female Political Representation and Child Health: A Brief Review

Demographic analyses commonly find that empowering women improves the health of
children and suggest that a variety of mechanisms underlie the relationship. One potential
mechanism is through greater access to information, such as information about the causes of
illnesses, whether to seek assistance for a child’s illness, how to treat an illness, and where to
seek treatment (Barrera 1990; Hicks et al. 2006; Kickbusch 2001; Vandemoortele and
Delamonica 2002). In addition, education commonly expands social networks, which are an
important source of health information and support (Kawachi, Kennedy, and Glass 1999;
Berkman and Glass 2000). Female empowerment can also increase female household authority
(Desai and Johnson 2005; McGuire and Popkin 1990; Nussbaum 2000; Presser and Sen 2000),
and the latter affects child health through several mechanisms: It can improve female diets
during pregnancy (Kishor 2000; Osmani and Sen 2003), increase the resources available to
children (Bloom, Wypij, and Das Gupta 2001; Caldwell 1986; Das Gupta 1990; Miles-Doan and

Bisharat 1990), and give women greater influence in decisions about reproduction (Abadian



1996; Jeffrey and Basu 1996; Bledsoe et al. 1999; Caldwell 1980; Visaria 1993). Finally, female
empowerment can affect the care-giving ability of women by shaping their relationships outside
the household (Ahmed, Creanga, Gillespie, and Tsui 2010; Ahmed, Thomson, Petzold, and Kabir
2005; Vissandjee, Barlow, and Fraser 1997).

At first glance, female empowerment through political representation would not appear to
affect child health at a population level through any of these mechanisms, as only a minuscule
fraction of the population is elected as representatives. Yet, increases in female political
representation might affect the health of children at a population level in other more indirect
ways. In this study, we focus on one potential mechanism related to social policy, exploring
whether female representatives are more likely to support policy benefiting child health. Survey
data on political attitudes suggest that women—relative to men—are more likely to support
policies that seek to reduce gender inequities and improve social welfare, both of which
positively affect child health (Everitt 2002; Gidengil 1995; Pratto, Stallworth, and Sidanius 1997;
Shapiro and Mahajan 1986). Different studies, in turn, find that female politicians, on average,
are more in favor of policies addressing gender inequities and social welfare (Bolzendahl 2009;
Bolzendahl and Brooks 2007; Brady 2009; Caiazza 2004; Celis 2007; Childs 2002; Taylor-
Robinson and Heath 2003). Gender differences in support of female-friendly policies likely
result from the fact that women experience gender inequities first-hand and are therefore more
aware of their presence and consequences. Because of these differences, female representation
might increase the chances of passing policy that empowers women. And as noted in the
previous discussion, female empowerment potentially benefits child health in a variety of ways.
Similarly, gendered norms and roles about childcare might increase female concern for the well-
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being of children, suggesting that female politicians are more concerned than their male
counterparts about child vaccination programs, pre- and ante-natal care, safe motherhood,
breastfeeding, and maternity leave policies (Jones 1997; Saint-Germain 1989; Welch 1985).
Although differential experience, norms, roles, and selective benefits potentially promote
general differences in political attitudes between men and women, female politicians might also
be more likely to support policy that directly and indirectly benefits child health because of
selection effects. Most importantly, men and women might enter politics through different
routes, and their different trajectories might affect their policy orientations. For example, more
female politicians in the Global South enter politics via NGOs, women’s movements, and
community development whereas a larger percentage of male politicians come from more
socially conservative backgrounds like law and business (Goetz 1997; Sinkkonen and Haavio-
Mannila 1981). People with backgrounds in NGOs, women’s movements, and community

development might be more supportive of policy benefiting child health (Juusola-Halonen 1981).

Data and Variables

To explore whether female political representation improves child health outcomes, we
complete cross-sectional and time-series analyses. Our data on female political representation
come from the Inter-Parliamentary Union database on the percentage of parliamentary seats in a
single or lower chamber of the national parliament held by women (Inter-Parliamentary Union
2015). Similar to Swiss, Fallon, and Burgos (2012), we use a 5-year lag of this variable because
the implementation of policy affecting child health would likely take time to have its effects. We

also test additional lags (e.g., 3-year, 8-year and 10-year). Using 3-year lag, we find similar



results. As we increase the lag, however, we lose a large number of observations, which make the
results somewhat inconsistent. Due to this, we report only the results obtained from the 5-year
lag. All missing data have been dropped from the regression equations, using equal sample in
Stata. In addition to using the 5-year lag, to look into a possible threshold effect, we also create
three dummy variables measuring the levels of female representation: between 0 and 9.9 percent,
between 10 and 19.9 percent, and 20 percent and greater, with 0 to 9.9 percent female
representation as the reference category.

For control variables, we include several country-level controls that commonly affect
child health and female empowerment. Four such variables come from the World Bank’s (2016)
World Development Indicators (WDI) database, and we use the natural logarithm of these
variables: GDP per capita in 2011 constant international dollars (PPP adjusted), net official
development assistance (ODA) per capita in current US dollars, female labor force participation
rate as a percentage of the female population aged 15 and older, and female secondary gross
enrollment ratio. We also include a dummy variable to indicate whether a left-leaning party
controls the national parliament, as the orientations of leftist parties might promote both female
representation and policy improving child health (Htun and Powers 2006). The dummy variable
is coded as 1 if the political orientation of the largest government party is left of center and 0
otherwise, and is based on data from the Development Research Group at the World Bank (Beck
et al. 2001). Next, we control for a country’s extent of democracy because female representatives
might be less able to influence policy affecting child health when the level of democracy is low
(Ballington and Karam 2005). We measure the extent of democracy along a scale that ranges
from 0 to 10, where 0 is least democratic and 10 most democratic. This variable is an average of
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Freedom House political rights and civil liberty and Polity 1V modified polity measure, both
transformed to a scale 0-10 and missing values are imputed. Finally, to explore our hypothesis
that female representation affects child health through policy, we include a variable measuring
public spending on health as a percentage of GDP. Specifically, we add this variable to see if its
inclusion transforms the relationship between female representation and child health. The data
come from the WDI database (World Bank 2016).

In addition to these country-level variables, we also control for individual-level factors
that shape child health. All data on these variables come from Demographic and Health Surveys
(2015) of LMICs. These individual-level controls include: sex of the child (male = 1), year of
child birth, mother’s highest level of education, mother’s age at the child birth (less than 20
years, 20-39 years and 40 years and above, with the age 20-39 years as the reference category),
area of residence (urban = 1), and socioeconomic status (SES). Following the method suggested
by Filmer and Pritchett (2001), DHS has constructed the SES index using available information
on a household’s ownership of selected assets (e.g., bicycle, radio, and television), type of water
source and sanitation facilities available to the household, and materials used for constructing the
house. For the analysis, we use five SES categories from the poorest (first quintile) to the richest
(fifth quintile), with the poorest as the reference category.

We employ two different DHS measures of child health as dependent variables: infant
death and measles vaccination status. Infant death is calculated using the five-year birth histories
provided by women interviewed in the DHS. We create binary indicators for infant deaths to
measure whether each child died before the age of one. Measles vaccination status is also a

binary outcome, with 1 meaning the child received the vaccine, and 0 otherwise.



Using these variables, we construct both cross-country and longitudinal datasets to
explore the impact of female political representation on child health through a multilevel
analysis. The cross-sectional dataset allows us to analyze more countries, whereas the
longitudinal dataset allows us to investigate the effects over time and helps to address the issue of
omitted-variable bias. The cross-sectional dataset includes 51 countries with a single DHS
surveyed between 2005 and 2012. For the countries with multiple surveys during this period, we
only include the latest survey. The longitudinal dataset includes 20 countries that had multiple
DHS surveyed between 2003 and 2011, with child observations time-indexed by the child’s year
of birth. Since these surveys are conducted approximately every five years, we use at least two
subsequent surveys to calculate infant deaths and measles vaccination status from mothers’ past
five-year birth histories at more than one point in time, thus covering a period from 2000 to 2007
for the year of child birth. See Table 1 for a list of the countries, the survey years, and the sample
sizes for both the cross-sectional and longitudinal datasets.

<<<TABLE 1 NEAR HERE>>>

For both datasets, we use marginal effects from probit regression to model our binary
outcome variables. In the probit model, the inverse standard normal distribution of the
probability is modeled as a linear combination of the predictors. The probit regression
coefficients give the change in the z-score or probit index for a one-unit change in the predictor.
To calculate predicted probabilities, we use dprobit command in Stata 13 and report marginal
effects only for easy interpretation of results. To estimate robust standard errors, we cluster all

variables at the sample cluster level for each country. To account for the effects of time and



country, we include child birth year and geographical regions of countries in random-effects
probit models.

Additionally, we perform multilevel mixed-effects logistic regressions, using the
longitudinal dataset and xtmelogit command in Stata. Since intercepts may vary across countries,
and since the individual-level variables may have unequal slopes across countries, we consider a
two-level mixed-effects modeling, in which individuals (level 1) are nested in countries (level 2).
Mixed-effects logistic regressions estimate both fixed effects as unstandardized regression
coefficients on the logit scale and random effects as a sum of variance and covariance
parameters. Our 51-country cross-sectional dataset is not appropriate for the mixed-effects model
because there is no within-country variation in the country-level variables for the individual-level
outcomes, since the country-level data are only from one specific point in time. We therefore
report only the probit regression results for the cross-sectional analysis but both the probit and
mixed-effects logistic regression coefficients for the longitudinal analysis.

Table 2 provides the descriptive statistics of the variables we use in the analysis. Most
notably, the mean probability of infant death in both the 51-country cross-sectional and the 20-
country longitudinal datasets is very close, 5.1 percent and 5.4 percent respectively. There is
greater variation in terms of the mean probability of measles vaccination, which is 64.9 percent

for the cross-sectional dataset and 83.0 percent for the longitudinal dataset.

<<<TABLE 2 NEAR HERE>>>

Of all the variables included in the models, only two—GDP per capita and female
secondary gross enrollment ratio—have relatively high pair-wise correlations (r>0.7). We
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therefore put them in two separate models and then in the same models to see if they affect our
estimates differently. Because including both in the same model does not adversely change the

results, we only present the results of the models with both variables.

Multilevel Cross-Sectional Analysis of Female Representation and Child Health

We begin our analysis with the multilevel cross-sectional analyses of 51 LMICs with
single surveys using probit regression with marginal effects. Table 3 presents the results of six
different models using infant death as the dependent variable. The first model only includes our
measure of female political representation, the second model adds all individual-level control
variables, and the third model adds a variety of country-level controls and regional dummies
(with Eastern Europe and post-Soviet Union as the reference category). Models 4, 5, and 6 are
the same as the first three except for the addition of the variable measuring health spending. We
include this variable in separate models to explore the extent to which the effect of female
representation is transformed by state health spending. This section focuses on the results from
the first three models; we discuss the results for the models including health spending in a
subsequent section.

<<<TABLE 3 NEAR HERE>>>

As shown in Table 3, we find a negative relationship between female representation and
infant mortality. With the exception of Model 2, the results show that increased female political
representation in national parliaments significantly reduces the probability of infant death.
Specifically, an increase in female political representation by one percentage point decreases the

marginal probability of infant death by 0.02 percent when holding all other variables constant (in
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the full model). Alternatively, an increase in female representation by one standard deviation (10
percent) is associated with a decrease in the marginal probability of infant mortality by 0.2
percent. Because the average probability of infant death is 5.1 percent among our sample, this
marginal effect—although small—is still substantially important.

Individual-level variables measuring mother’s education and age, sex of child, household
SES, and year of birth are all significantly related to infant deaths in the expected directions (in
the full model). With one partial exception, the country-level controls of politics, economics,
and female empowerment are also significantly related in expected directions. The exception is
left-leaning party, which is positively related to infant death. This finding is contrary to
expectations but similar to past findings. Among the regional control variables, only two are
significantly different from Eastern Europe and the former Soviet Republics: The Middle East
and North Africa (MENA) region has lower levels of infant death, and sub-Saharan Africa
(SSA) has higher levels of infant death.

Table 4 replicates the models of Table 3 but uses measles vaccination status as the
dependent variable. In all models, female political representation increases the prevalence of
measles vaccination among children. Specifically, while holding all other variables constant, an
increase in female political representation by one percentage point increases the marginal
probability of child measles vaccination by between 0.3 and 0.8 percent. Relative to the models
of infant death, fewer individual-level controls are related to measles vaccination: Mother’s
education and SES level are positively related to measles vaccination in all models, and year of
birth is consistently negatively related to measles vaccination status. Mother’s age at birth is
negatively associated with measles vaccination status if she is over 40, but positively associated
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if she is below 20. Child’s sex is not significantly associated with measles vaccination. The
relationships with the country-level controls are similar to those in Table 3 except for
democracy and female secondary gross enroliment ratio, which are negatively related to measles
vaccination status. As we include the regional dummies in the model (not shown in Table 3),
female gross enrollment ratio changes direction from positive to negative, likely due to lower
female gross enrollment ratio in MENA and sub-Saharan Africa compared to other regions. All
regional controls are significantly related to measles vaccination status, with Latin America and
the Caribbean and sub-Saharan Africa having lower levels of measles vaccination than Eastern
Europe and the former Soviet Union, and the MENA and Asia having higher levels.

<<<TABLE 4 NEAR HERE>>>

Longitudinal Analysis of Female Representation and Child Health

Our second set of multilevel models use longitudinal data for the 20 countries with
multiple DHSs. Specifically, the models compare data from the same country at different times
and explore whether within-country changes in female representation over time are related to
changes in child health. The longitudinal analysis uses the same models as those used in the
cross-sectional analysis in Tables 3 and 4.

Tables 5 and 6 present the results of the longitudinal analysis for infant death and measles
vaccination status, respectively, using marginal effects for probit regression. Focusing on models
1, 2, and 3 of both tables, the results show a significant negative relationship between female
political representation and infant mortality across all models. Yet, relative to the cross-sectional

results in Table 3, female representation has a much larger impact on infant death in the full
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model, where an increase in female representation in national parliaments by one percentage
point decreases the marginal probability of infant death by 0.1 percent. Given the average infant
mortality rate among our sample (5.4 percent), this marginal effect is substantial. For measles
vaccination, the results remain strong and consistent in all models.

To account for the hierarchical structure of our data, in which intercepts may vary across
countries and the individual-level variables may have unequal slopes across countries, we also
perform multilevel mixed-effects logistic regressions using the longitudinal dataset. The mixed-
effects regression results (given in Tables A and B in the Appendix) confirm the results of our
probit analysis presented in Tables 5 and 6, with female representation being consistently related
to child health. The only major difference is that female representation loses its significance in
the model of measles vaccination status when only including individual-level controls.

<<<TABLES 5 & 6 NEAR HERE>>>

Female Representation, Health Spending, and Child Health

In this section, we analyze whether public health spending mediates the impact of female
representation on child health. For this, we compare the first three models in Tables 3, 4, 5, and 6
to the final three models in the same tables, as the final models add a variable measuring public
health spending. Although the difference varies from model to model, the results show that the
addition of the health spending variable weakens the relationship between female representation
and child health. In most models, however, female representation remains significantly related to
both child health outcomes. To explore whether the mediation effect is significant, we complete

Sobel tests (Baron and Kenny 1986; Sobel 1982). The results show that health spending is a
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significant mediator between female representation and child health in all models for both the
cross-sectional and longitudinal analyses. Our results therefore suggest that health spending
mediates the relationship between female representation and child health but that health spending

only accounts for part of the relationship.

Threshold Analysis for Critical Mass and Child Health

While highlighting general relationships, the impact of female political representation
might depend on a high number of female representatives in the national parliament. If a critical
mass of women is necessary for female politicians to affect child health, we should see a non-
linear relationship between female representation and child health, with female representation
only becoming influential after their numbers have reached a particular threshold. Consequently,
if the threshold is high, the dummy measuring moderate levels of female political representation
(10 to 19.9 percent) should be weakly related, but the dummy measuring high levels (20 percent
and greater) should be strongly related to child health outcomes. Alternatively, if the threshold is
lower, the dummies measuring moderate and high levels of female political representation
should both have similar relationships with child health.

<<<TABLE 7 NEAR HERE>>>

Table 7 only presents the results of the full models for both the cross-sectional and
longitudinal analyses using infant death and measles vaccination status as the dependent
variables. We do not present other models because the patterns are similar to the full models.
The findings for infant death support claims of a relatively high threshold effect: The dummy

measuring moderate levels of female representation is not significantly related in either the
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cross-sectional or longitudinal analyses, whereas the dummy measuring high levels of female
representation is strongly and negatively related to infant death in both analyses. The results for
measles vaccination status are more mixed, however. For the cross-sectional analysis, the
dummies measuring moderate levels of female representation have slightly higher coefficients
than the dummies measuring high levels of female representation. The results of the longitudinal
analysis, on the other hand, offer evidence for a stronger threshold effect: The coefficient of the
dummy for the higher levels of female representation is almost twice as big as that of the dummy
for moderate levels of female representation. While considerable, this difference is much smaller
than in the models using infant death as the dependent variable: The coefficient of the dummy
for high levels of female representation is more than six times greater than the dummy measuring
moderate levels of representation when using infant death as the dependent variable. As such, the
results suggest a strong threshold effect for infant death but offer evidence a lower threshold for

measles vaccination.

Conclusion

This article offers evidence that female political representation benefits child health.
Specifically, it finds that female political representation is negatively related to infant death and
positively related to measles vaccination status. These findings are similar to those of previous
studies, but our analysis expands on previous works by completing a multilevel analysis with
individual-level data on child health for several countries. Such an analysis helps to avoid
possible inaccuracies resulting from aggregating data on child health. We include both cross-

sectional analyses of 51 countries and longitudinal analyses of 20 countries. While the cross-
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sectional analyses include more countries and thereby offer greater insight into generalizability,
the longitudinal analyses explore within-country variation over time and limit omitted-variable
bias.

We also make a contribution to the literature by exploring whether public health spending
mediates this relationship. Although finding that female representation does affect child health
through spending, the results suggest that health expenditure only explains part of the
relationship between female representation and child health. More work is therefore needed to
explore mechanisms linking female representation to child health. One additional mechanism
that might underlie the relationship is role-model effect, with female political representation
providing a symbol of empowerment that inspires other women (Beaman, Duflo, Pande, and
Topalova 2012; Burnet 2011; Lawless 2004). Female politicians are public figures and offer
evidence that women can succeed in politics and other social realms that are commonly male-
dominated. Such examples might increase the confidence and assertiveness of women and
encourage them to more forcefully pursue their interests; it might also increase male acceptance
of greater female empowerment.

Our analysis also considers whether a “critical mass” is needed for female politicians to
influence policy on child health. Supporting past findings by Swiss, Fallon, and Burgos (2012),
we find that a critical mass of females is needed for improvements in infant death. Alternatively,
our findings suggest that a small number of female representatives can affect measles
vaccination status. Theoretically, a lower threshold for measles vaccination status makes
intuitive sense if female representation affects child health through policy. Male politicians
might be more supportive of policies that—Ilike measles vaccination—directly affect child

17



health. Infant death, however, is shaped by both direct and indirect factors, and it is possible that
male politicians are less willing to support some policies that affect child health more indirectly.
Most notably, gender equity and female empowerment shape child health indirectly, but policies
attempting to address these issues commonly face greater opposition from some male politicians
(Gidengil 1995; Pratto, Stallworth, and Sidanius 1997). Such opposition, in turn, could require a
larger number of female politicians to push through the policy, suggesting the need for a critical
mass of female representatives for infant death but not measles vaccination. These thoughts are
only speculative, however, and additional research is needed to shed light on this issue.

Our analysis also has limitations that suggest the need for two additional areas of future
research. First, while our use of probit and mixed-effects logistic models for the longitudinal
analysis confirms our results and reduces the likelihood of omitted variable bias, it remains
possible that the relationship is driven by other factors, such as the influence of international
NGOs and donor communities working in the health field. Since the adoption of the Millennium
Development Goal (MDG) framework in the year 2000, the global community has invested
heavily in reducing child mortality, increasing female primary enrollment, and promoting gender
equality. Particularly, the MDG initiatives have been very successful in increasing female
primary enrollment and reducing child mortality in many LMICs (United Nations 2015).
Concurrently, many countries have seen increases in female political representation or enacted
legislation to guarantee female political representation (Dreher, Gehring, and Klasen 2015).
These contextual features make it possible and even plausible that improvements in child health
and female political representation have causes lying outside this analysis. One way to look into
this issue is through qualitative analysis exploring mechanisms, such as case studies

18



investigating whether female politicians are more supportive and more actively involved in
policy affecting child health.

A second potential problem with our findings is the opposite of the first: Our analysis
might underestimate the effect of female political representation on child health. We use a five-
year lag and are unable to use longer lags because of missing data, but female political
representation potentially affects child health in a variety of ways, some of which likely take
considerably more than five years to have their full effect. For example, it is possible that female
political representation positively affects female education, but such an effect would take a
considerable period of time to come to fruition: It would take time to pass policy leading to
greater female education, additional time for the implementation of such policies, and an
additional five to fifteen years for the expansion of female education to affect child health. If
multiple lags of different length do exist, our findings are likely more accurate for measles
vaccination (for which we find a stronger and more consistent relationship with female
representation), as the infant death is much more dependent on longer-term processes. Over the
next decade, new data should allow researchers to employ longer lags and thereby offer insight
into this possibility.

To summarize, this article offers additional evidence that expanding female political
representation has positive effects on child health outcomes and that a critical mass is needed for
female politicians to influence some child health outcomes. These findings support past analyses
but offer new and improved insight by using multilevel models and highlighting public health

spending as one mechanism underlying the relationship between female representation and child
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health. This area of research remains understudied, however, and additional research is still

needed to shed light on this important issue.
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Tables

Table 1. List of DHS countries with survey years and sample sizes

51-country cross-sectional dataset

20-country longitudinal dataset

Country Survey year Sample Country Survey year  Sample
size size

Albania 2008 1650

Armenia 2010 1497 Armenia 2005 and 2010 2208

Azerbaijan 2006 2344

Bangladesh 2011 8913 Bangladesh 2004, 2007, 2011 11753

Benin 2006 16322

Bolivia 2008 8748 Bolivia 2003 and 2008 13539

Burkina Faso 2010 15275

Burundi 2010 7842

Cambodia 2010 8358 Cambodia 2005 and 2010 13373

Cameroon 2011 11918

Colombia 2010 18041 Colombia 2005 and 2010 26852

Congo, Republic 2011 9134

Congo, Dem. Rep. 2007 9439

Cote d’Ivoire 2011 7930

Dominican Rep. 2007 11341

Egypt 2008 11022 Egypt 2005 and 2008 18384

Ethiopia 2011 11858

Gabon 2012 6164

Ghana 2008 3032 Ghana 2003 and 2008 5021

Guyana 2009 2206

Haiti 2012 7355

Honduras 2011 11064 Honduras 2005 and 2011 17337

India 2005 52385

Indonesia 2012 18309

Jordan 2012 10512

Kenya 2008 6148 Kenya 2003 and 2008 9547

Lesotho 2009 4044 Lesotho 2004 and 2009 5777

Liberia 2007 5869

Madagascar 2008 12657 Madagascar 2003 and 2008 15457

Malawi 2010 20295 Malawi 2004 and 2010 25166

Maldives 2009 3859

Mali 2006 14468

Mozambique 2011 11255

Namibia 2006 5243

Nepal 2011 5397 Nepal 2006 and 2011 9336
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51-country cross-sectional dataset

20-country longitudinal dataset

Country Survey year Sample Country Survey year  Sample
size size

Niger 2012 12763

Nigeria 2008 29058 Nigeria 2003 and 2008 32704

Pakistan 2012 11960

Peru 2007 17502

Philippines 2008 6686 Philippines 2003 and 2008 10622

Rwanda 2010 9142 Rwanda 2005 and 2010 14336

Sao Tome/Principe 2008 1958

Senegal 2010 12489 Senegal 2005 and 2010 17975

Sierra Leone 2008 5716

Swaziland 2006 2849

Tajikistan 2012 5095

Tanzania 2010 8125 Tanzania 2004 and 2010 13184

Timor-Leste 2009 9916

Uganda 2011 8024 Uganda 2006 and 2011 13095

Zambia 2007 6477

Zimbabwe 2010 5617 Zimbabwe 2005 and 2010 8027

Total sample 515271 283693
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Table 2. Descriptive statistics for multilevel analysis

Variable Cross-sectional sample (51) Longitudinal sample (20)
Obs. Mean SD Obs. Mean SD
Infant death 411029 0.051 0.220 283693 0.054 0.226
Measles vaccination 470465 0.649 0.477 197583 0.830 0.375
Mother’s education 515187 1.072 0.925 283691 1.075 0.851
Age at birth: <20 515271 0.123 0.328 283693 0.129 0.335
Age at birth: 20-39 (ref.) 515271 0.824 0.381 283693 0.820 0.384
Age at birth: 40+ 515271 0.053 0.224 283693 0.051 0.220
Male child 515271 0.511 0.500 283693 0.510 0.500
SES1 (poorest, ref. cat.) 515271 0.252 0.434 283693 0.268 0.443
SES?2 515271 0.217 0.412 283693 0.226 0.418
SES3 515271 0.199 0.399 283693 0.194 0.396
SES4 515271 0.179 0.384 283693 0.168 0.374
SESS5 (richest) 515271 0.153 0.360 283693 0.143 0.350
Urban residence 515271 0.336 0.472 283693 0.304 0.460
Female rep. (5-year lag) 515271 14.014 8.846 187422 10.010 5.986
Female rep.: <10% (ref.) 506137 0.413 0.492 187422 0.577 0.494
Female rep.: 10-19.9% 506137 0.396 0.489 187422 0.360 0.480
Female rep.: 20% and up 506137 0.191 0.393 187422 0.062 0.242
Health spend. (% of GDP) 515271 2.773 1.588 283693 2.775 1.312
Extent of democracy 515271 6.310 2.015 283693 5.929 2.014
Left party in power 515271 0.330 0.470 283693 0.148 0.356
ODA per capita 515271 51.571 51.634 283693 37.223 26.020
GDP per capita 515271 4040 3527 283693 3291 2694
Female labor force 515271  57.549 18.858 283693 62.502 18.679
Female secondary GER 515271  47.829 25.503 224912 41.899 25.939
Region: Eastern Europe 515271 0.021 0.142 283693 0.008 0.088
Region: Latin America 515271 0.148 0.355 283693 0.203 0.403
Region: MENA 515271 0.042 0.200 283693 0.065 0.246
Region: SSA 515271 0.546 0.498 283693 0.565 0.496
Region: South-East Asia 515271 0.084 0.277 283693 0.085 0.278
Region: South Asia 515271 0.160 0.367 283693 0.074 0.262

Notes: Obs. = Observations; SD = Standard Deviation
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Table 3. Marginal effects from probit regressions of female representation (5-year lag) on

infant death, using 51-country cross-sectional DHS data

Infant death
Variables (2 (3) 4) (5) (6)
Female representation ~ -0.0001***  -0.0001  -0.0002***  -0.0001* -0.0001  -0.0002***
(0.000) (0.000) (0.000) (0.000) (0.000)
Health spending -0.001***  -0.001* 0.0001
(0.000) (0.000) (0.000)
Mother’s education -0.014***  -0.006*** -0.013***  -0.006***
(0.000) (0.001) (0.000) (0.001)
Age at birth: <20 0.015***  0.016*** 0.015***  0.016***
(0.001) (0.001) (0.001) (0.001)
Age at birth: 40+ 0.010***  0.010*** 0.010***  0.010***
(0.002) (0.002) (0.002) (0.002)
Male child 0.008***  0.008*** 0.008***  0.008***
(0.001) (0.001) (0.001) (0.001)
SES2 0.000 -0.002* 0.000 -0.002*
(0.001) (0.001) (0.001) (0.001)
SES3 0.001 -0.004*** 0.001 -0.004%***
(0.001) (0.001) (0.001) (0.001)
SES4 0.001 -0.008*** 0.001 -0.008***
(0.001) (0.001) (0.001) (0.001)
SES5 (richest) -0.002 -0.015*** -0.002 -0.015***
(0.001) (0.001) (0.001) (0.001)
Urban residence -0.006*** 0.000 -0.006*** 0.000
(0.001) (0.001) (0.001) (0.001)
Year -0.001***  -0.002*** -0.001***  -0.002***
(0.000) (0.000) (0.000) (0.000)
Extent of democracy -0.002*** -0.002***
(0.000) (0.000)
Left party in power 0.007*** 0.008***
(0.001) (0.001)
Log ODA -0.001*** -0.002***
(0.000) (0.000)
Log GDP pc -0.008*** -0.008***
(0.001) (0.001)
Log female labor force -0.018*** -0.018***
(0.002) (0.002)
Log female sec. GER -0.006*** -0.006***
(0.001) (0.001)
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Region: LAC -0.000

(0.003)
Region: MENA -0.022***
(0.003)
Region: SSA 0.018***
(0.003)
Region: SE Asia 0.007
(0.004)
Region: South Asia 0.001
(0.003)
Observations 410,960 410,960 410,960

410,960

410,960

-0.001
(0.003)
-0.022%**
(0.003)
0.017%**
(0.003)
0.006
(0.004)
0.000
(0.003)

410,960

Notes: Robust standard errors (SES) in parentheses, clustered at the DHS sample cluster level,

*** n<0.001, ** p<0.01, * p<0.05; two-tailed tests.
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Table 4. Marginal effects from probit regressions of female representation (5-year lag) on

measles vaccination status, using 51-country cross-sectional DHS data

Measles vaccination status

Variables @ (2 3 (@) 5) (6)

Female representation  0.004***  0.007***  0.008***  0.003***  0.005***  0.007***
(0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)

Health spending 0.033***  (0.042***  0.026***
(0.001) (0.001) (0.001)

Mother’s education 0.080***  0.068*** 0.076***  0.066***
(0.002) (0.002) (0.002) (0.002)

Age at birth: <20 0.009** 0.012%** 0.008** 0.013***
(0.003) (0.003) (0.003) (0.003)

Age at birth: 40+ 0.004 -0.018*** 0.000 -0.018***
(0.003) (0.004) (0.004) (0.004)
Male child 0.002 0.002 0.002 0.002
(0.001) (0.001) (0.001) (0.001)

SES2 0.026***  0.032*** 0.025***  0.030***
(0.003) (0.003) (0.003) (0.003)

SES3 0.047***  0.057*** 0.047***  0.055***
(0.003) (0.003) (0.003) (0.003)

SES4 0.061***  0.078*** 0.065***  0.076***
(0.003) (0.003) (0.003) (0.004)

SES5 (richest) 0.093***  (0.118*** 0.102***  0.116***
(0.004) (0.004) (0.004) (0.004)
Urban residence -0.010** -0.005 -0.007* -0.001
(0.003) (0.003) (0.003) (0.003)

Year -0.039***  -0.060*** -0.041***  -0.060***
(0.001) (0.001) (0.000) (0.001)

Extent of democracy -0.015*** -0.020***
(0.001) (0.001)

Left party in power -0.120*** -0.100***
(0.004) (0.004)

Log ODA 0.054*** 0.040***
(0.002) (0.002)

Log GDP pc 0.057*** 0.063***
(0.003) (0.003)

Log female labor force 0.261*** 0.262***
(0.008) (0.008)

Log female sec. GER -0.057*** -0.085***
(0.006) (0.006)
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Region: LAC -0.096*** -0.139***

(0.013) (0.013)
Region: MENA 0.235*** 0.191***
(0.008) (0.010)
Region: SSA -0.168*** -0.211***
(0.012) (0.012)
Region: SE Asia 0.103*** 0.074***
(0.012) (0.013)
Region: South Asia 0.057*** 0.026*
(0.012) (0.013)
Observations 470,386 470,386 470,386 470,386 470,386 470,386

Notes: Robust SEs in parentheses, clustered at the DHS sample cluster level; *** p<0.001, **

p<0.01, * p<0.05; two-tailed tests.
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Table 5. Marginal effects from probit regressions of female representation (5-year lag) on

infant death, using 20-country longitudinal DHS data time-indexed by child’s birth year

over 2000-2007

Infant death
Variables Q) 2 3 (@) 5) (6)

Female representation -0.0003**  -0.0002*  -0.001***  -0.0002 -0.0002 -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Health spending -0.002***  -0.001** 0.0004
(0.000) (0.000) (0.001)

Mother’s education -0.014***  -0.007*** -0.014*** -0.007***
(0.001) (0.001) (0.001) (0.001)

Age at birth: <20 0.015***  0.016*** 0.016*** 0.016***
(0.002) (0.002) (0.002) (0.002)

Age at birth: 40+ 0.013***  0.013*** 0.013*** 0.013***
(0.003) (0.003) (0.003) (0.003)

Male child 0.010***  0.010*** 0.010*** 0.010***
(0.001) (0.001) (0.001) (0.001)
SES2 0.002 -0.002 0.002 -0.002
(0.002) (0.002) (0.002) (0.002)

SES3 0.003 -0.004* 0.003 -0.004**
(0.002) (0.002) (0.002) (0.002)

SES4 0.007** -0.006** 0.007** -0.006**
(0.002) (0.002) (0.002) (0.002)

SESS5 (richest) 0.007**  -0.012*** 0.006** -0.012***
(0.002) (0.002) (0.002) (0.002)
Urban residence -0.011*** 0.002 -0.011*** 0.002
(0.001) (0.002) (0.001) (0.002)

Year -0.002***  -0.001** -0.001*** -0.001**
(0.000) (0.000) (0.000) (0.000)

Extent of democracy -0.002*** -0.002***
(0.000) (0.000)

Left party in power 0.017*** 0.016***
(0.003) (0.003)
Log ODA -0.000 -0.000
(0.001) (0.001)

Log GDP pc -0.008*** -0.007***
(0.002) (0.002)

Log female labor force -0.032*** -0.033***
(0.005) (0.005)
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Log female sec. GER -0.005* -0.005*

(0.003) (0.003)
Region: LAC 0.006 0.005
(0.021) (0.021)
Region: MENA -0.020 -0.021
(0.014) (0.014)
Region: SSA 0.039* 0.039*
(0.018) (0.018)
Region: SE Asia 0.025 0.026
(0.027) (0.027)
Region: South Asia 0.035 0.037
(0.030) (0.030)
Observations 152,804 152,804 152,804 152,804 152,804 152,804

Notes: Robust SEs in parentheses, clustered at the DHS sample cluster level; *** p<0.001, **

p<0.01, * p<0.05; two-tailed tests.
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Table 6. Marginal effects from probit regressions of female representation (5-year lag) on
measles vaccination status, using 20-country longitudinal DHS data time-indexed by child’s

birth year over 2000-2007

Measles vaccination status

Variables @ 2 3 (@) 5) (6)

Female representation  0.009***  0.008***  0.005%**  0.006***  0.005***  0.004***
(0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)

Health spending 0.047***  0.046***  0.027***
(0.001) (0.001) (0.002)

Mother’s education 0.088***  0.068*** 0.081***  0.067***
(0.003) (0.002) (0.003) (0.002)

Age at birth: <20 -0.026***  -0.037*** -0.028***  -0.035***
(0.004) (0.004) (0.004) (0.004)
Age at birth: 40+ -0.007 0.002 -0.010* 0.001
(0.005) (0.005) (0.005) (0.005)
Male child 0.002 0.002 0.002 0.002
(0.002) (0.002) (0.002) (0.002)

SES2 0.014***  0.023*** 0.015***  0.022***
(0.004) (0.003) (0.004) (0.003)

SES3 0.029***  (0.038*** 0.030***  0.037***
(0.005) (0.004) (0.004) (0.004)

SES4 0.040***  0.054*** 0.044***  (.053***
(0.005) (0.004) (0.004) (0.004)

SES5 (richest) 0.051***  0.070*** 0.062***  0.071***
(0.005) (0.004) (0.005) (0.004)
Urban residence 0.004 -0.002 0.000 -0.002
(0.005) (0.004) (0.005) (0.004)

Year -0.003***  0.007*** -0.009***  0.005***
(0.001) (0.001) (0.001) (0.001)

Extent of democracy 0.023*** 0.020***
(0.001) (0.001)

Left party in power -0.030*** -0.041***
(0.006) (0.006)

Log ODA 0.008** 0.011***
(0.003) (0.003)

Log GDP pc -0.133*** -0.113***
(0.005) (0.006)

Log female labor force 0.121*** 0.103***
(0.017) (0.016)
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Log female sec. GER
Region: LAC
Region: MENA
Region: SSA
Region: SE Asia

Region: South Asia

Observations

108,908

108,908

0.035%**
(0.006)
-0.017
(0.037)

0.156%**
(0.004)

-0.280%**
(0.031)

-0.305%**
(0.060)

-0.255%**
(0.060)

108,908

108,908

108,908

0.028%**
(0.006)
-0.076
(0.043)

0.151%**
(0.004)

-0.270%**
(0.031)

-0.235%**
(0.057)

-0.180%*
(0.055)

108,908

Notes: Robust SEs in parentheses, clustered at the DHS sample cluster level; *** p<0.001, **

p<0.01, * p<0.05; two-tailed tests.

38



Table 7. Marginal effects from probit regressions of female representation dummies on
infant death and measles vaccination outcomes, using both 51-country cross-sectional and

20-country longitudinal DHS data

Infant death Measles vaccination
Cross- Longitudinal Cross- Longitudinal
Variables sectional sectional
Female representation: 10-19.9% 0.001 -0.002 0.172*** 0.049***
(0.001) (0.002) (0.004) (0.005)
Female representation: <20% -0.003** -0.013*** 0.170*** 0.094***
(0.001) (0.002) (0.004) (0.004)

Notes: Robust SEs in parentheses, clustered at the DHS sample cluster level; *** p<0.001, **
p<0.01, * p<0.05; two-tailed tests; results from the full models only, including health spending

and all controls and region dummies.
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Appendix

Table A. Mixed-effects logistic regression of female representation (5-year lag) on infant

death, using 20-country longitudinal DHS data time-indexed by child’s birth year over

2000-2007
Infant death
Variables Q) 2 3 4 ®) (6)
Female representation -0.033***  -0.021*** -0.019*** -0.030***  -0.018**  -0.017**
(0.006) (0.006) (0.006) (0.006) (0.007) (0.006)
Health spending -0.024 -0.019 -0.021
(0.021) (0.021) (0.020)
Mother’s education -0.157***  -0.154*** -0.157***  -0.154***
(0.019) (0.019) (0.019) (0.019)
Age at birth: <20 0.325***  (.324*** 0.325***  (,324***
(0.033) (0.033) (0.033) (0.033)
Age at birth: 40+ 0.246***  0.247*** 0.246***  0.247***
(0.048) (0.048) (0.048) (0.048)
Male child 0.220***  (0.220*** 0.220***  0.220***
(0.024) (0.024) (0.024) (0.024)
SES2 -0.051 -0.051 -0.051 -0.051
(0.033) (0.033) (0.033) (0.033)
SES3 -0.087* -0.088* -0.087* -0.088*
(0.036) (0.035) (0.036) (0.035)
SES4 -0.109**  -0.111** -0.109**  -0.111**
(0.039) (0.039) (0.039) (0.039)
SESS5 (richest) -0.267***  -0.270*** -0.267***  -0.271***
(0.050) (0.050) (0.050) (0.050)
Urban residence 0.027 0.029 0.026 0.029
(0.034) (0.034) (0.034) (0.034)
Year -0.040***  -0.021* -0.039*** -0.020
(0.008) (0.010) (0.008) (0.010)
Extent of democracy -0.005 -0.003
(0.017) (0.018)
Left party in power 0.039 0.051
(0.106) (0.106)
Log ODA -0.013 -0.015
(0.036) (0.036)
Log GDP pc -0.266* -0.270*
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(0.127)
Log female labor force 0.061
(0.235)
Log female sec. GER -0.203
(0.108)

Random-effects estimate
Country 0.463***  (0.398***  (0.215***  (0.455***  (.393***
(0.081) (0.069) (0.041) (0.080) (0.068)

Observations 152,804 152,804 152,804 152,804 152,804

(0.125)
0.037
(0.232)
-0.207
(0.106)

0.210%**
(0.041)

152,804

Notes: Unstandardized regression coefficients on the logit scale; random-effects estimate in SD

unit; SEs in parentheses; *** p<0.001, ** p<0.01, * p<0.05; two-tailed tests.
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Table B. Mixed-effects logistic regression of female representation (5-year lag) on measles

vaccination status, using 20-country longitudinal DHS data time-indexed by child’s birth

year over 2000-2007

Measles vaccination status

Variables Q) 2 3 4 5) (6)

Female representation 0.030*** 0.007 0.027***  (0.033*** 0.005 0.015*
(0.005) (0.005) (0.007) (0.005) (0.006) (0.007)

Health spending -0.021 0.018 0.077***
(0.019) (0.019) (0.020)

Mother’s education 0.631***  0.633*** 0.631***  (0.633***
(0.014) (0.014) (0.014) (0.014)

Age at birth: <20 -0.246***  -0.247*** -0.245%**  -0.247***
(0.027) (0.027) (0.027) (0.027)
Age at birth: 40+ 0.015 0.018 0.015 0.018
(0.039) (0.039) (0.039) (0.039)
Male child 0.012 0.011 0.012 0.011
(0.018) (0.018) (0.018) (0.018)

SES2 0.196***  0.195*** 0.196***  0.195***
(0.024) (0.024) (0.024) (0.024)

SES3 0.344***  (.344*** 0.344***  (.345***
(0.027) (0.027) (0.027) (0.027)

SES4 0.506***  0.505*** 0.506***  0.505***
(0.031) (0.031) (0.031) (0.031)

SES5 (richest) 0.702***  0.699*** 0.702***  0.700***
(0.040) (0.040) (0.040) (0.040)
Urban residence -0.040 -0.039 -0.040 -0.038
(0.026) (0.026) (0.026) (0.026)

Year 0.094***  0.085*** 0.094***  0.086***
(0.006) (0.008) (0.006) (0.008)

Extent of democracy -0.100*** -0.100***
(0.022) (0.022)
Left party in power 0.045 0.050
(0.110) (0.110)

Log ODA 0.177*** 0.188***
(0.027) (0.027)

Log GDP pc -0.934%** -1.049%**
(0.206) (0.207)

Log female labor force 3.110*** 3.057***
(0.748) (0.744)
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Log female sec. GER 0.490***
(0.121)
Random-effects estimate
Country 0.898***  (0.881***  1.976***
(0.145) (0.140) (0.399)
Observations 108,908 108,908 108,908

0.580%**
(0.123)

0.010%**  0.873%**  1.958%**
(0.147)  (0.139)  (0.397)
108,908 108,908 108,908

Notes: Unstandardized regression coefficients on the logit scale; random-effects estimate in SD

unit; SEs in parentheses; *** p<0.001, ** p<0.01, * p<0.05; two-tailed tests.
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