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Introduction
The United Nations (UN) Millennium Development Goals (MDGs) are a

set of key global initiatives which among others include halving extreme poverty
and hunger to combating HIV/AIDS, malaria, and other infectious diseases. The
MDGs are aimed at meeting the needs and improving the lives of the world’s
poorest and most vulnerable people. The fourth MDG (MDG 4) focuses on
reducing child death rates in developing countries by two-thirds between 1990
and the 2015 target date (Black, Morris and Bryce 2003). Since the adoption of
MDG 4, Sub-Saharan Africa (SSA) has reduced its under-five mortality rate by
39% (United Nations Statistics Division 2013). Despite this achievement, SSA’s
progress in reducing mortality has begun to slow down, leading many experts to
predict that the continent will not meet MDG 4. In addition, SSA continues to
carry the majority of the world’s burden in under-five mortality and morbidity:
estimates suggest that one in nine African children dies before the age of five.in
2011, approximately 3.5 million African children died from preventable diseases
and infections (United Nations [UN] 2013).

In order to achieve country-specific MDG 4 targets, many SSA countries
have implemented national immunization and vaccination campaigns as efficient
and cost-effective methods to reduce child mortality and protect children against
many life-threatening infectious diseases. Though routine immunization schedules
vary by country, the World Health Organization (WHO) recommends children be
fully immunized against tuberculosis, diphtheria, pertussis (whooping cough),
tetanus, polio, and measles by age 1 to prevent childhood infectious diseases. In
2012, approximately 111 million infants worldwide received the recommended 3
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doses of diphtheria, pertussis, and tetanus (DPT3) and it is estimated that close to
2-3 million child deaths were averted by vaccinations. Yet in the same year, an
estimated 16 million SSA children were not appropriately vaccinated (WHO
2012).

Studies have identified maternal education and occupation (Basu and
Stephenson 2005; Caldwell 1979), access to health services (Masudi 2001), and
household wealth (Boyle et al. 2006) as key determinants of children’s health.
Recently, health organizations and researchers have increasingly focused attention
on the importance of women’s autonomy, or decision-making power, in
improving children’s health, especially in countries where women have low levels
of socioeconomic status. During the 1994 Cairo International Conference on
Population and Development, policymakers from around the world called for
greater focus on improving women’s autonomy to address health needs in
developing countries (Dancer and Rammohan 2009). The UN MDG 3 promotes
gender equality and women’s autonomy as important means of improving
women’s and children’s health outcomes (United Nations Development Group
[UNDG], 2012).

Greater women’s autonomy has been linked to reductions in infant
mortality (Castle 1995; Doan and Bisharat 1990), better child nutritional
outcomes (Brunson, Shell-Duncan and Steele 2009; Dancer and Rammohan
2009), and increased use of health care services (Woldemicael 2010;
Woldemicael and Tenkorang 2010) in both South Asia and SSA. However, little
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children’s immunization status (Singh, Haney and Olorunsaiye 2012), despite its
recognized importance in improving children’s health and odds of survival. In
addition, children’s immunization status is a key indicator of governments’
commitments to health investments in children’s long-term health.

Beyond individual women’s autonomy, few studies examine whether the
autonomy of other female community members may influence children’s health.
Many studies have shown that measures of community context including
education, wealth, literacy, and health infrastructure influence children’s mortality
(Kravdal 2004), children’s nutrition (Fotso and Kuate-Defo 2006; Linnemayr,
Alderman and Ka 2008), health knowledge (Andrzejewski, Reed and White
2009), and children’s immunization status (Antai 2009). Yet, there are few studies
that examine how children’s immunization status may be influenced by women’s
autonomy at the community level (Babalola 2009). The decision making
capabilities of women in a community might have an effect on children’s
immunization status, above and beyond the effect of individual women’s
autonomy. Indeed community-level women’s autonomy may matter for two
reasons. Firstly, direct communication and contact with more autonomous female
community members provides less autonomous women with greater knowledge
and behaviors that are associated with better health outcomes for both women and
children (Koenig et al. 2003; Moursund and Kravdal 2003). Second, communities
with higher averages of women’s autonomy might be more economically
advantaged because more women are working outside the home. More

economically advantaged communities might also make greater investments in



the health sector, allowing less autonomous women greater access to health
services for their children (Kravdal 2004).

The aims of this study are to: a) analyze the association between women’s
autonomy at the individual-level and Ethiopian children’s vaccinations; and b)
determine to what extent community context, especially average levels of
women’s autonomy, is related to Ethiopian children’s vaccinations.

Ethiopia is the setting for this analysis because it is characterized by both
low levels of full immunization coverage and women’s autonomy. Ethiopia, SSA
second poorest country, is also one of the few African countries that is expected
to achieve its country-specific MDG 4 of reducing under-five mortality from 190
to 63 deaths per 1000 live births by 2015 (United Nations Development
Programme [UNDP] 2012). Between 1990 and 2010, under-five mortality rates
declined from 167 to 88 deaths per 1,000 children, an average annual decline of
6.3%. Among the many government-sponsored health sector initiatives, the
increase of immunization coverage has been a key method toward successfully
meeting MDG 4. As of 2010, progress in immunization coverage against
diphtheria, pertussis, tetanus, and measles increased, though more than 75% of
Ethiopian children were still not fully vaccinated (Central Statistical Agency
2012).

Over 70% of Ethiopian women do not receive a formal education (CSA
2012). By age 16, most Ethiopian women leave their families and communities
for their new husband’s village or home (Hogan, Berhanu and Hailemariam

1999), which increases their risk of intimate partner violence and potentially



decreases autonomy (Gémez and Speizer 2010). Ethiopian women have high
adolescent birth and total fertility rates: the 2010 adolescent birth rate was 109
births per 1,000 women, the 15th highest in the world and the current total fertility
rate is 5.4 births per woman (Central Intelligence Agency 2013). Early
childbearing and number of children ever born are negatively related to both
autonomy and children’s health and care (Prakash et al. 2011). Thus, investigating
the extent to which Ethiopian women’s autonomy at both the individual and
community levels is related to children’s immunization -- net of women’s
educational attainment -- is important for both theoretical and policy reasons.

Theoretical Framework

This study’s theoretical framework is a modification of Mosley and
Chen’s (1984) approach to understanding the social and biological proximate
determinants of childhood survival in developing countries. Mosley and Chen
(1984) theorized that socioeconomic-status determinants, grouped into three
broad categories, individual-level variables (individual productivity,
traditions/norms/attitudes), household-level variables (income/wealth) and
community-level variables (ecological setting, political economy, health system),
influence children’s nutrition, mortality, and morbidity outcomes. When these
pathways negatively affect children, children’s health suffers. Borrowing from
Barbara Entwisle’s (2007) “Putting People into Place”, this study emphasizes the
importance of “place context”, in this case a geographically designated

community, as a key pathway that affects children’s health.



Literature Review

Women’s autonomy refers to the capacity of women to manipulate and
have control over their personal environments in order to make decisions about
their livelihood, regardless of other men’s and women’s opinions (Hindin 2006;
Mistry, Galal and Lu 2009). Women’s autonomy does not symbolize their overall
status within society: instead, it is a reflection of their personal and household
capacities in relation to their husbands, fathers, or in-laws (Mistry, Galal and Lu
2009). Dimensions of women’s autonomy are categorized into three groups:
physical autonomy, decision-making autonomy, and economic autonomy (Becker,
Fonseca-Becker and Schenck-Yglesias 2006; Bloom, Wypij and Das Gupta 2001;
Jejeebhoy 1995). Physical autonomy is related to women’s freedom of movement
outside the home. Decision-making autonomy is related to women being able to
have conversations with household members, where they are heard and have a say
in final decisions and outcomes. Economic autonomy is related to women’s
access to economic resources. Therefore, improvements in women’s autonomy
increases their ability to control (solely or equally) most if not all aspects of their
lives, including their educational, occupational, and health-related decisions
(Dancer and Rammohan 2009).

Women’s autonomy is not only related to their livelihoods, but also to
their children’s well-being. As children’s primary care-givers, women are directly
involved in health decisions. More autonomous women are more likely to be able
to improve and maintain children’s health in comparison to less autonomous

women, who would have to defer all health care and household decisions to their



husbands or older/other household heads (Doan and Bisharat 1990; Ngom et al.
2003). For example, before children are born, more autonomous women would
have access to safe delivery services and prenatal care, which would influence the
knowledge and access they have in relation to wvaccine campaigns and
information. After children are born, women with more freedom to move outside
the home would be more likely to travel with their children to local health
facilities for necessary health services like vaccinations. Financial freedom would
allow women to use either their own income or a portion of the total household
income to pay for all WHO recommended vaccinations.

Though it is important to understand how each of these dimensions is
related to improvements in children’s health, it should be noted that these
dimensions of women’s autonomy are rarely considered independent of each
other. This analysis combines the effects of physical, financial, and decision-
making autonomy on children’s immunizations in order to provide an overall
understanding of women’s total autonomy.

Studies have provided evidence showing a positive relationship between
women’s autonomy and children’s health status. Brunson, Shell-Duncan, and
Steele (2009) found that among the Rendille of northern Kenya, higher levels of
women’s household autonomy were associated with increases in children’s
nutritional status. In Amman, Jordan, women’s household bargaining power had a
positive effect on children’s well-being and nutritional status (Doan and Bisharat
1990). Woldemicael and Tenkorang (2010) analyzed the relationship between

women’s autonomy and health seeking behavior in Ethiopia and found that



overall, more autonomous Ethiopian women were more likely to access health
care compared to Ethiopian women with little household autonomy. Woldemicael
(201) further used Demographic and Health Survey data from Ethiopia and
Eritrea to show that, net of socioeconomic-status, physical autonomy increased
the use of antenatal care in both countries, though sole decision-making about
household purchases increased antenatal care only in Eritrea. Singh et al. (2012)
also found that Nigerian women’s decision-making abilities and negative attitudes
towards wife-beating increased children’s odds of being fully immunized, net of
mother’s education, work status, and household wealth.

As previously stated, community-context variables have also been
identified as important predictors of children’s health outcomes, net of individual-
level characteristics. Yet the relationship between community-level autonomy and
children’s immunization status has not been examined. First, women
communicate with other women in the context of communities. Women are
members of small sub-groups, which when combined, span an entire community.
Through indirect and direct contact, less autonomous women might learn the
knowledge and attitudes of more autonomous women, including decision-making
abilities related to children’s health. Less autonomous women might not gain
control of all aspects of their lives, but might use this knowledge to increase their
personal decision making abilities about children’s health.

Secondly, communities with high average levels of autonomy have been
characterized as having more liberal ideas concerning women having control of

most aspects of their lives, including their education and occupation (Bloom,



Wypij and Das Gupta 2001). Increases in women’s educational attainment and the
number of women working outside the household might also increase women’s
overall status within a community. Such economic power might also be related to
women’s greater investments in the health sector. Therefore, residing in a
community with high levels of women’s autonomy potentially may allow less
autonomous women more societal freedom to make decisions about their
children’s health compared to women living in communities with low average
autonomy.

This research adds to past work on women’s autonomy and children’s
health in two key ways. First, it builds on the foundational research that shows a
positive relationship between women’s autonomy and children’s health (Ghuman
2003; Hindin 2005; Singh, Haney and Olorunsaiye 2012) by using actual
measurements of women’s household decision-making abilities instead of proxy
measurements such as women’s education, labor force participation, or age at first
marriage. Second, previous studies on children’s immunization status have solely
focused on individual level women’s autonomy. This study includes a measure of
community-level women’s autonomy as well, to better understand the relationship
between women’s autonomy and children’s immunization status.

Data and Methods

Data came from the 2011 Ethiopia Demographic and Health Survey
(EDHS), which contains information on fertility and family planning behavior,
child mortality, children’s nutritional status, maternal and child health services,

and knowledge of HIV/AIDS. The 2011 EDHS uses a two-stage sampling frame.
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In the first stage, data from the 2007 national census were used to divide primary
sampling units into 187 urban and 437 rural clusters. In the second stage, a sample
of households in all 624 clusters was interviewed. Each cluster consisted of
approximately 27 households. Overall, the 2011 EDHS included complete
interviews from 16,702 households, 16,515 women aged 15-49 years, and 14,110
men aged 15-59 years. This study focuses on the 2,941 children aged 12-30
months of currently married women aged 15-49 years in the survey. The child age
limits were based on WHO recommendations that children be fully immunized by
12 months of age, with a 30-month upper-limit to cover the cases where children
were somewhat late in getting all the vaccines.

This study’s dependent variable is children’s number of immunizations, an
important health indicator because immunizations are one of the earliest ways
parents can prevent common childhood diseases/infections. The 2011 EDHS
collected information on children’s immunizations from vaccination cards and
mothers’ verbal responses. The vaccination cards represent routine vaccines
whereas maternal recall encompasses both routine vaccines and those done
through immunization campaigns. A fully immunized child has received 1 dose
against tuberculosis (BCG); 3 doses each against diphtheria, pertussis, and tetanus
(DPT3) and polio; and 1 dose against measles. Children’s number of

immunizations was coded as an interval variable ranging from 0-8 vaccines.

Ethical Considerations
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This study is based on an analysis of survey data with all identifying
information removed. The 2011 EDHS was approved by the Ethiopia Health and
Nutrition Research Institute (EHNRI) Review Board, the National Research
Ethics Review Committee (NRERC) at the Ministry of Science and Technology,
the Institutional Review Board of ICF, and the CDC. All study participants gave
informed consent before participation and all information was collected
confidentially.

Individual Level Variables

The primary individual-level independent variable, women’s autonomy,
was gauged through 2011 EDHS questions asking women about their decision-
making abilities related to the purchase of household goods, visits to
family/relatives, spending money, and obtaining health care. Each of these
measures served as dimensions of the overall autonomy index, which ranged from
0-4. This score corresponds to the number of decisions in which women reported
participating alone or jointly; a high score on the autonomy index indicates a
higher level of household autonomy. Two dichotomous measures of women’s
access to healthcare during their pregnancies were also included: women who
delivered their last child in a hospital/clinic/health care facility versus women
who delivered at home and women who received some form of prenatal care for
their latest pregnancy versus women who received no prenatal care. The prenatal
care measure captures women’s access to health practitioners and health
information; including information on the importance of immunizing children and

where to get this service done. Delivery location is an indicator of women’s
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quality of care and access to preventative measures, like immunizations, against
common childhood diseases and illnesses

To best estimate the relationship between women’s autonomy and
immunization, I control for women’s socioeconomic-status. Women’s educational
attainment was measured in three categories due to small cell counts at the higher
levels of education: no education, incomplete primary school education, and
complete primary school and higher. Women’s occupation was coded into four
categories: no occupation, manual, agriculture, and professional sector. Women’s
household wealth status was measured with quintiles constructed by the 2011
EDHS: lowest, second, middle, fourth, highest.

Additional control variables included urban/rural residential location,
polyginous marriage, religion, women’s age in years, age at first marriage, child’s
age, child’s sex, and number of children under 5 years of age living in the
household. Polyginous marriage was measured as a dichotomous variable: women
who were an only wife versus women who were not an only wife. Religion was
measured in four categories: Orthodox/Catholic, Protestant, Muslim, and
Traditional/Other. Mother’s age, age at first marriage, child’s age, and number of
children under 5 years of age living in the household were measured as

continuous variables.

Community-Level Variables
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The analysis included five community-level variables. While the 2011
EDHS does not specifically include community-level measures, the average levels
of variables in each geographic cluster provided an effective proxy of community-
level measures “surrounding” children and women. As previously stated, the 2011
EDHS has a total of 624 clusters; thus, the community-level variables refer to the
aggregated measures in each of these clusters. In the Somali region 28 clusters
were not included in the data because of drought and security reasons. An
additional 16 clusters were not included in this analysis because there were no
children between the 12-30 months of age. Overall, then, this analysis included
women/children living in 580 clusters.

Community-level women’s autonomy measures the average number of
household decisions that all women aged 15-49 in each cluster made alone or
jointly. This variable ranged from 1-4, with a high score indicating that a
community has a high average level of women’s autonomy.

Second, community-level women’s education was calculated by averaging
the years of schooling for all women aged 15-49 with non-missing responses of
education in years in each cluster. After calculating the distributions of mean
years of education for each cluster, | divided communities into 3 categories of
average education: low average community education (less than 4 years), middle
average community education (more than 4 but less than 8 years), and high
average community education (8 or more years).

Third, community-level prenatal care was defined as the mean prenatal

score for all mothers aged 15-49 in each cluster. Women who received prenatal
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care for their last pregnancy were given a value of 1 and women who did not
receive prenatal care for their last pregnancy were given a value of 0. Then, each
value for all women in each cluster was used to calculate an average cluster
prenatal access score, which ranged from 0-0.77. Next, scores were collapsed into
two categories, low versus high access to prenatal care, using a cut-off at 0.50
(Antai 2009).

Community-level delivery care was defined as the mean delivery score for
all mothers aged 15-49 in each cluster. Women who delivered their last child in a
hospital/clinic/health care facility were given a value of 1 and women who did not
deliver their last child in a hospital/clinic/health care facility were given a value of
0. Then, each value for all women in each cluster was used to calculate an average
cluster delivery care score, which ranged from 0-0.52. Communities with an
average delivery score of O were categorized as having low hospital delivery
access. Communities with average delivery scores between 0.03 and 0.09 were
categorized as having middle hospital delivery access. Communities with average
delivery scores higher than 0.10 were categorized as having high hospital delivery
access (Antai 2009).

Finally, | included a categorical variable measuring geographic region:
Tigray, Affar, Amhara, Oromiya, Somali, Benishangul Gumuz, Southern Nations
Nationalities Peoples (SNNP), Gambela, Harari, Dire-Dawa, and Addis Ababa.
Methods

Multilevel modeling methods are used because individuals are clustered

within communities. | use multivariate multilevel Poisson regression equations
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that have accounted for over dispersion, to predict children’s number of
immunizations using individual-level (level-1) and community-level (level-2)
covariates. Model 1 estimates a two-level unconditional means or empty model,
which is used to calculate the intra-class correlation (ICC). This assesses whether
there is significant variation between communities in the number of vaccinations.
The ICC also informs researchers whether or not multilevel modeling is an
appropriate method of estimation (Raudenbush and Bryk 2002). Previous research
has shown that ICC values between 0.05 and 0.20 are common in cross-sectional
multilevel modeling applications in social research studies (Peugh 2010). Model 2
includes the effects of individual-level women’s autonomy and health care access.
Model 3 further includes women’s socioeconomic status, to assess whether
individual-level autonomy withstands controls for maternal socioeconomic status.
Model 4 specifically analyzed the relationship between community-level variables
and children’s number of immunizations. Finally, Model 5 is the full model that
includes all the individual- and community-level variables. Most importantly, this
model assesses whether community-level women’s autonomy is associated with
children’s immunization, net of both individual-level and community-level
covariates.

All the models were estimated using HLM7 software, which is commonly
used to analyze data from clustered samples, which in this case is children nested
within communities (Raudenbush et al. 2004). All individual-level variables were
centered around the grand mean, which means that individual characteristics were

converted into deviations from the overall sample mean. This process also reduces
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multicollinearity in the models. All analyses were weighted to take into account
the 2011 EDHS cluster sampling design.
Results

Table 1 displays the weighted descriptive statistics for all variables.
Overall mean number of immunizations for Ethiopian children was approximately
4.7. About 15% of all children had 0 immunizations while 24.1% of all children
were fully immunized. The individual-level autonomy index mean of 3.1 means
that on average, most women made about 3 out of 4 decisions alone or jointly.
Approximately 10% of women delivered their last child in a hospital and about
36% of women received some form of prenatal care. About 69% of mothers did
not receive a formal education, 47% of mothers were not in the labor force, and
households were evenly spread across the wealth categories. Across all
communities the average autonomy score was 3.7. Most communities (71%) had
low average levels of women’s education. The majority of communities had low
access to prenatal care (97%) and low access to hospital delivery (43%).

The multilevel multivariate Poisson regressions with fixed -effects
predicting number of immunizations are displayed in Table 2. To make the
interpretations more straightforward, | describe the exponentiated coefficients.
Results from the empty model (Model 1) show that the grand mean of
immunizations was significantly different between children (ygo=1.54, p<.001),
the ICC was 0.13, and there was significant variance in number of immunizations
across communities (tpp=0.18, p<.001) (not shown). The results in Model 2 show

that a one unit increase in women’s individual-level autonomy is associated with a
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5% unit increase in children’s number of immunizations. Number of
immunizations for children whose mothers received prenatal care was 33% units
higher than that of children whose mothers did not receive prenatal care. The
inclusion of individual-level women’s socioeconomic status variables in Model 3,
especially household wealth and women’s education, had significant effects on
children’s number of immunizations, but did not reduce the positive effect of
women’s own autonomy. Children whose mothers had incomplete primary school
or completed primary school, had 1.09 and 1.10 times the number of
immunizations relative to children whose mothers had no formal education,
respectively. Children who resided in the lowest, second, or middle wealth
households received fewer immunizations than children who resided in the
highest wealth households.

Model 4 is a community-level specific analysis. At a glance, the results
show that all the measures of community context matter for children’s number of
immunizations. One unit increases in a community’s level of women’s autonomy
1s associated with a 31% increase in children’s number of immunizations.
Relative to children residing in low average education communities, children in
high average education communities had 1.32 times higher number of
immunizations. Children residing in communities with a high proportion of
women who received prenatal had 32% more immunizations than children who
lived in communities with a low proportion of women who received prenatal care,

though the association is marginal. Finally, communities with a high proportion of
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women who delivered in a hospital increased children’s immunizations by 22%
relative to communities with low hospital delivery.

Model 5 presents the key results in this paper by assessing the effects of
community-level measurements, including autonomy, education, hospital
delivery, and prenatal care access. The results show that community-level
measures positively influence children’s number of immunizations, net of
individual-level covariates. Specifically, the results provide evidence that the
autonomy of other female community member, matters for children’s health. Each
one unit increase in community-level average women’s autonomy is associated
with a 25% increase in children’s number of immunizations. In addition, children
who live in high average education communities receive 1.18 times the number of
immunizations compared to children who live in low average education

communities.

Discussion

This study examined the relationship between community-level women’s
autonomy and Ethiopian children’s immunization status. Several studies have
showed how higher women’s autonomy is positively related to children’s health
(Boehmer and Williamson 1996; Doan and Bisharat 1990; Woldemicael and
Tenkorang 2010), yet few have looked at how community context matters in
relation to children’s immunization status. This study showed that community-
level women’s autonomy is positively associated with children’s number of

immunizations, net of individual and community level socioeconomic-status and
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health access measures. The community-level measure might indicate that even if
Ethiopian women have low autonomy, living in a community with high women’s
decision-making power can result in increased use of preventative health services
and eventually, improvements in children’s health. In addition, community-level
education might also represent the overall community socioeconomic status. That
is high autonomy communities might also be characterized as having more
women working outside the home in higher paying positions. Therefore women in
these communities might have more personal and shared resources that can be
used to improve their family members’ livelihoods, especially children. Overall
these results show that children are at greater risk of contracting childhood
diseases and infections in settings where women have very little autonomy.
Though this result does not provide enough detail concerning the underlying
mechanisms, it might be that it is in line with my hypothesis, given that previous
studies have shown that community context matters for children’s health in SSA
(Kravdal 2004; Moursund and Kravdal 2003; Pongou, Ezzati and Salomon 2006).

This study also showed that living in a community with low proportion of
women who deliver their child in a hospital or who received prenatal care, was
not associated with children’s number of immunizations, though interpretations of
these results should be made lightly. Descriptive analyses showed that around
30% and 3% of communities had a high proportion of women who delivered in a
hospital or had prenatal care for their last pregnancy, respectively. These
measures lack of statistical significance might be less rooted in their inherent

disassociation with children’s immunization status but in the overall low access of
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these health services. Therefore closer attention should be focused on how
community-based initiatives can target women’s specific health service needs
(hospital delivery and prenatal care) as the most important preventive measure
against poor child health outcomes.

It should further be noted that children also received more immunizations
in high average education communities, though this effect was marginal.
Education has typically been used as a proxy measure of women’s autonomy yet
these results show that education is not a complete substitute for autonomy. It
seems that Ethiopian women’s autonomy is not only created through access to
secondary schooling, but also through greater freedom to make decisions
concerning their livelihoods.

A second key finding was the positive impact of individual-level women’s
autonomy and prenatal care on children’s number of immunizations. Even the
inclusion of women’s individual level educational attainment, household wealth,
and occupation, did not dampen the robust and significant relationship between
women’s overall participation in decisions related to their movement, household
purchases, earnings, use of prenatal care, and their children’s immunization status.
It should be noted though, that women’s household decision-making abilities
were not as important to children’s immunization as women’s use of prenatal
care. Women who make frequent visits to a trained health practitioner are most
likely receiving proper health care and counseling before and during the birth of

their child, which not only affects children’s survival chances, but also women’s

21



knowledge and access to preventative measures (Choi and Lee 2006; Mistry,
Galal and Lu 2009).

This study is not without limitations. First, the cross-sectional nature of the EDHS
means that causal relationships between multilevel measures of women’s
autonomy and children’s immunization status cannot be established with
certainty. Second, this study relied on individual-level measures to aggregate to
the community. The availability of specific measures at the community-level
would produce a better estimate of the effect of the environment on children’s
immunization and reduce the problem of ecological fallacy. Third this study did
not shed enough light on the specific nature of how increased autonomy at the
community-level affects children’s immunization status. Community-level
women’s autonomy was measured as a composite measure, which does not allow
for a clearer understanding of how, for example, financial autonomy is related to
children’s health. A more detailed interpretation would be important for policy
relevant purposes. Finally, the community-level women’s autonomy measure used
here only captures women’s status within households and does not measure
women’s overall societal status, which might be the actual mechanism through
which children’s health is affected. In addition, this study does not include other
individual and community level determinants of children’s number of
immunizations, which can increase the potential of biases in the results as well as

reduce validity.
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Conclusion

Overall, this study adds to an accumulating body of evidence that shows
that place does matter for health outcomes; specifically, that community context
and women’s autonomy both are critical in shaping children’s health. This study
reaffirms the importance for health initiatives and programs to consider gender-
related initiatives that target women’s autonomy, not only with the expectation
that it directly affects women’s power and their children’s well-being, but further
in the hope that it works beyond the walls of women’s homes to improve the
health of other children within their communities. Specifically, the results show
that the Ethiopian Ministry of Health and international organizations must
incorporate several key factors in their development of programs targeting at
increasing use of immunization services including: increasing women’s rights
within the household and society through education programs and a shift in
gender norms; providing timely and effective access to prenatal care and safe
delivery care services; and incorporating community members, especially women,

in the planning and implementation of health initiatives.
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Table 1: Descriptive statistics of Ethiopian women and children

Percent % Cl
Number of immunizations 4.7 (mean) (4.4-5.0)
0 14.9 (11.9-18.5)
1 3.6 (2.6-5.1)
2 7.1 (5.6-8.8)
3 9.7 (7.9-12.0)
4 8.6 (7.1-10.4)
5 9.1 (7.6-10.8)
6 10.2 (8.7-12.0)
7 12.7 (10.9-14.7)
8 24.1 (21.3-27.1)
INDIVIDUAL-LEVEL VARIABLES
Autonomy Index (0-4) 3.1 (mean) (3.0-3.2)
Delivered in hospital 10.2 (8.6-12.2)
Prenatal care 36 (33.0-39.1)
Individual level of Educational Attainment
No education (reference category) 68.8 (65.5-71.9)
Incomplete primary school 24.9 (22.1-27.9)
Complete primary school and higher 6.3 (5.1-7.9)
Occupation
No occupation (reference category) 47.2 (43.7-50.7)
Manual 7.2 (5.6-9.2)
Agriculture 26.9 (23.8-30.3)
Professional 18.7 (16.0-21.8)
Household Wealth
Lowest 23.0 (19.8-26.5)
Second 221 (19.7-24.7)
Middle 20.9 (18.6-23.4)
Fourth 19.3 (16.5-22.5)
Highest (reference category) 14.7 (12.7-16.8)
COMMUNITY-LEVEL VARIABLES
Community-level autonomy 3.7 (mean) (3.7-3.8)
Community-level education
Low average education (reference category) 71.0
Middle education 16.0
High average education 13.0
Community-level access to prenatal
Low access to prenatal (reference category) 97.0
High access to prenatal 3.0
Community-level hospital delivery (0.1-0.8)
Low access to hospital delivery( reference category) 43.0
Middle access to hospital delivery 27.0
High access to hospital delivery 30.0

Source: 2011 EDHS:; N=2,941
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Table 2: Multilevel Poisson Regressions Predictin
Number of Immunizations™

7

§ Ethiopian Children’s

1 2
Intercept 1.54%** 1.50***
[4.66] [4.48]
INDIVIDUAL LEVEL
Autonomy Index 0.05**
[1.05]
Delivered at hospital 0.05
[1.05]
Prenatal care 0.29***
[1.33]
Education
No education (reference
category)

Incomplete primary school

Complete primary school and
higher

Occupation

No occupation (Reference
category)

Manual occupation

Agriculture occupation
Professional occupation

Wealth Index
Lowest

Second

Middle

Fourth

Highest (Reference category)
COMMUNITY LEVEL

Community level autonomy

Community level education

Low(Reference category)
Medium

High

3
1.47***
[4.36]

0.05%*
[1.05]
0.01
[1.02]
0.26%*
[1.30]

0.08*
[1.09]
0.09+
[1.10]

-0.10
[0.91]
0.05
[1.06]
0.06
[1.06]

-0.20%*
[0.82]
-0.14+
[0.87]
-0.18*
[0.83]

-0.12
[0.88]

4
1.55***
[4.73]

0.27**
[1.31]

0.08
[1.08]
0.28%*

25

5
1.50***
[4.51]

0.04%*
[1.04]
-0.02
[0.98]

0.25%%*
[1.29]

0.08*
[1.08]
0.08+
[1.09]

-0.10
[0.91]
0.04
[1.04]
0.04
[1.04]

-0.16+
[0.86]
-0.11
[0.90]
-0.14+
[0.87]
-0.09
[0.92]

0.23*
[1.25]

0.00
[1.00]
0.17+



Community level access to
prenatal

Low (Reference category)
High

Community level hospital
delivery
Low (Reference category)
Medium

High

VARIANCE COMPONENTS
(Random Effects)

Intercept 0.18*** 0.12***  (0.11***
Residual 1.24 1.20 1.19
v 2275.99 1837.01 1773.03
Explained variation (PVC)% Reference 33.33 8.46
ICC 0.13 0.09 0.08
Model log likelihood -4.89 -6.71 -6.68

[1.32]

0.13+
[1.14]

0.09+
[1.09]
0.20*
[1.22]

0.09***
1.24
1572.81
18.2
0.07
-4.77

[1.18]

0.04
[1.04]

0.06
[1.07]
0.15

[1.15]

0.08***
1.19
1498.38
12.5
0.06
-6.62

Source: 2011 Ethiopia Demographic Health Surveys
! Coefficient above brackets

2 Exponentiated coefficient in brackets

$ %% n<0.0001, **p<0.01, *p<0.05, +p<0.10

* Models 2-4 controlled for urban residence, polyginous marriage, religion,
women’s age in years, women’s age in years squared, age at first marriage, child’s
age in months, child’s age in months squared, child’s sex, and number of children

under 5 years of age in household
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