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ABSTRACT OF THE DISSERTATION

Fertility, Sexual and Reproductive Health, and Child Health Outcomes:

A Multilevel Analysis of Heterogeneity in Latin America and the Caribbean

by

Lucrecia Mena Meléndez
Doctor of Philosophy in Sociology
University of California, Los Angeles, 2021

Professor Ka Yuet Liu, Chair

In the second half of the 20™ century, the region of Latin America and the Catribbean experienced
important sociological and demographic changes with far-reaching and long-lasting consequences.
While fertility declined sharply, sexual and reproductive health gained increasing attention, and child
morbidity and mortality largely improved, limited research has investigated how these processes vary
across ethnoracial identity, rural-urban residence, and national origin. Using Demographic and Health
Survey (DHS) data (1986-2017) for Latin America and the Caribbean, this dissertation explores
heterogeneities in ethnoracial identity, rural-urban residence, and national origin on fertility, sexual
and reproductive health, and child health outcomes. Across three empirical chapters, this dissertation
tests these associations using a framework that is contextual, multilevel, and comparative, secking to

elucidate significant inequalities in this region.



The first empirical chapter relies on DHS data for seven countries in Latin America and the Caribbean
(Bolivia, Colombia, Dominican Republic, Guatemala, Haiti, Honduras, and Peru) to measure and
explain rural-urban disparities in fertility for women with different levels of educational attainment.
The second empirical chapter also relies on DHS data for seven countries in Latin America and the
Caribbean (Bolivia, Colombia, Dominican Republic, Guatemala, Haiti, Honduras, and Peru) to assess
rural-urban differences in unintended pregnancies, contraceptive nonuse,and terminated pregnancies.
Finally, the third empirical chapter uses DHS data for four countries in Latin America and the
Caribbean (Bolivia, Colombia, Guatemala, and Peru) to explore ethnoracial differences in child under-

5 mortality, stunting, wasting, and anemia.

Overall, this dissertation advances our understanding of sociological and demographic processes in a
largely understudied developing region. It makes numerous important contributions to the literature:
providing a holistic understanding of heterogeneities in fertility, sexual and reproductive health, and
child health outcomes; measuring and explaining disparities after controlling for geographic,
socioeconomic, individual, and reproductive characteristics; providing an assessment of child health
disparities across ethnoracial groups; and relying on all DHS data waves for multiple countries over
more than thirty years. This dissertation finds significant inequalities in fertlity, sexual and
reproductive health, and child health outcomes by ethnoracial identity, rural-urban residence, and

national origin in the region of Latin America and the Caribbean.
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prayers, and words of encouragement are immeasurable and I am completely certain that I would not

be here without them. For this reason, this dissertation is dedicated to them.
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CHAPTER ONE: INTRODUCTION

In the second half of the 20th century, the region of Latin America and the Caribbean experienced
important demographic changes with far-reaching and long-lasting consequences (Guzman et al. 2000;
Livi-Bacci 2017).* During this period, fertility declined sharply, sexual and reproductive health gained
increasing attention, and child morbidity and mortality largely improved. These sociological and
demographic processes showcased improvements in the general living conditions of women and
children in the region. Despite these significant improvements, limited research has investigated how
these sociological and demographic processes vary across ethnoracial groups, rural-urban residence,

and national origin, which has the potential to elucidate significant inequalities in Latin America and

the Caribbean.

This dissertation tests several ideas about fertility, sexual and reproductive health, and child health
outcomes in Latin America and the Caribbean, using a framework that is contextual, multilevel, and
comparative. Specifically, this dissertation explores not only the inequalities in fertility, sexual and
reproductive health, and child health in this region, but most importantly, how they vary across
ethnoracial identity, rural-urban residence, and national origin. In the remainder of this introductory
chapter, I provide an overview of the case study context and explain why this is a particularly rich
setting to explore these associations. Thereafter, I synthesize the three empirical chapters that
comprise the main body of this dissertation. Finally, I provide insights into the significance of this

research in advancing our understanding of sociological and demographic processes in this region,

4 Throughout this dissertation, I use the United Nations Statistics Division (2013) definition of Latin America and the
Catibbean, which includes 33 countties in Central and South America and the Catibbean. In this dissertation I look at
several countties in this region, including Bolivia, Colombia, the Dominican Republic, Guatemala, Haiti, Honduras, and
Peru.
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particularly by elucidating significant inequalities across ethnoracial groups, rural-urban residence, and

national origin.

Case Study Context

Several features of the Latin American and Caribbean context are distinct from other low-, lower-
middle-, and upper-middle world regions that have experienced similar sociological and demographic
changes in the 20™ century.’ Countries in Latin America and Caribbean share close geographic
proximity, as well as centuries of shared ethnolinguistic, geopolitical, and historical legacies (Beals
1953; Inglehart and Carballo 1997). Shared similarities, particularly regarding women’s status (Kishor
and Neitzel 19906), social organization and stratificaion (Beals 1953), and cultural environment
(Inglehart and Carballo 1997), allow for fairer cross-ethnoracial, within-country, and cross-country
comparisons that may be more difficult in other world regions. Generally speaking, the population of
Latin America and the Caribbean represents approximately 652 million people—=8.7% of the world’s
population, has a 1.4% annual growth rate, with life expectancy of approximately 72 years, and with

negative net migration of 3.4 million in the 21* century (Guzman et al. 2006).°

At the country-level, countries in this region share similar pre-colonial, colonial, and post-colonial
historical legacies. Their communal history goes back thousands of years ago—before the

establishment of modern-day nation-states—with the development of pre-colonial languages, social

5> The United Nations (2021) classifies countries according to their recent economic development status. The classification
for countries included in this study are as follows: low-income (Haiti), lower-middle-income (Bolivia and Hondurzs),
and upper-middle-income (Colombia, Dominican Republic, Guatemala, and Peru).

¢ Thetotal populationsize includingonly 20 Latin American countries (Argentina, Bolivia, Brazil, Chile, Colombia, Costa
Rica, Cuba, Ecuador, El Salvador, Guatemala, Haiti, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, Dominican
Republic, Uruguay and Venezuela) is of approximately 647 million. The total population size including multiple smaller
countries in the Caribbean is of 652 million (Economic Commission for Latin Ameticaand the Caribbean 2019).
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organization, religion, art, culture, and technology (Lockhart and Schwartz 1983). Thereafter, this
region also experienced aggressive colonization by European conquistadors—primarily the Spanish,
Portuguese, and French—as they sailed to explore, conquer, and settle in the New World at the end
of the 15" century. Finally, this region also underwent systematic and purposeful organized efforts to
gain independence and establish newly independent states in the 17" and 19" centuries (Halperin
Donghi 1993; Lockhart and Schwartz 1983). While the similarities across the region are inarguable,
less is known about the inequalities that develop, exist, and persist across ethnoracial groups, rural-

urban residence, and national origin, which have important implications for fertility, sexual and

reproductive health, and child health outcomes in this region.

At the rural-urban level, Latin America and the Caribbean has also experienced rapid industrialization,
urbanization, and economic development over the past decades. Years of these accelerated social,
economic, and political processes have turned hundreds of hamlets and villages that were for centuries
rural, pastoral, and agricultural, into important urban centers of manufacturing, transportation, and
commerce. These rapid processes have resulted in approximately 80% of the population now living
in cities and making this region the most urbanized in the developing world (UN-Habitat 2012).”
Despite these swift transformations, Latin America and the Caribbean still experiences marked
inequalities across rural-urban settings. In particular, rapid industrialization, urbanization, and
economic development have resulted in massive rural-urban migration patterns. Consequentially,
these population movements have increased levels of rural poverty, led to the growth of slums and

non-slums and the urbanization of poverty, and deepened rural-urban inequalities in a plethora of and

7 The number of cities in Latin America and the Caribbean has increased six-fold in the past fifty years—from 320 to
2,000 cities with at least 20,000 inhabitants. Approximately half the urban population now lives in cities with fewer than
500,000 inhabitants, but also approximately 14 percent lives in megacities of 10 million inhabitants (UN-Habitat 2012).
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social, economic, and demographic outcomes (Food and Agriculture Organization of the United

Nations 2018).

At the ethnoracial-level, broadly ethnicity and/or race in Latin America and the Caribbean has been
substantially fluid, resulting particulatly from the historical nation-building efforts to unite divided
black, indigenous, white, and mixed-race populations through mestizaje, or racial and cultural mixing
ideologies (Telles and Bailey 2013). In addition, the region shares historical institutionalization of
inequalities through phenotypic markers of colot-, culture-, and linguistics-coded ethnicity and /ot race
(Telles and Bailey 2013). Out of the 652 million people in Latin America and the Caribbean (Economic
Commission for Latin America and the Caribbean 2019), mostdescend from three major ethnoracial
groups: indigenous (40 million), direct descendants of peoples inhabiting this region when European
colonizers atrived in the 15" century; afro-descendent (120 million), direct descendants of African
slaves forcibly brought to the region during and after the colonial period; and Europeans, direct

descendants of largely Spanish and Portuguese early settlers and later immigrants (Perreira and Telles

2014; Ribando 2005).

The total number of indigenous groups is estimated between 655-826 (Davis-Castro 2020).* Similatly,
afro-descendentgroups—although less fragmented—include black (negro/ preto), mixed-black (mulatto),

mixed-indigenous-black (zambo/ chino/ garifuna), and mixed-indigenous-black-white (pards) groups

8 For more information on indigenous groups in Latin America and the Caribbean, including the available data and the
main challenges they face pertaining recognition, numbers, mobility, migration, mobilization, identity, poverty,
vulnerability, and education, see Freire et al. (2015).



(Telles, Flotes, and Urrea-Giraldo 2015).” Ethnoracial classifications in Latin America and the
Caribbean have defined the region’s demographic composition, representations of identity,
assimilation processes, and changing definitions of ethnoracial classifications (Telles and Bailey 2013;
Telles and Torche 2019). Both indigenous and/or afro-descendent groups have historically been
placed at the bottom of the uneven class structure and racial and ethnic discrimination and exclusion
continue to significantly determine their livelihoods. Compared to non-indigenous and/or non-afro-
descendent groups, indigenous and afro-descendent groups suffer similar problems of economic,
social, cultural and political inequality, which reproduces and perpetuates disparities in this region

(Bello and Rangel 2002).

Within this context, my dissertation focuses on a key question: what is the relationship between
ethnoracial identity, rural-urban residence, and national origin on fertility, sexual and reproductive
health, and child health outcomes in Latin America and the Caribbean? Over the course of three
empirical chapters, I explore these associations relying on Demographic and Health Survey (DHS)
data between 1986-2017 for Latin America and the Caribbean.'’ Table 1.1 provides a breakdown of
the data included in each empirical chapter of this dissertation. DHS is a publicly-available, nationally-
representative, pooled cross-sectional survey of women ages 15—49 collected by ICF International in

collaboration with host country governments.'! The standardized questionnaires across countties

? For more information on afro-descendent groups in Latin America and the Caribbean, including the main challenges
they face pertaining race relations, access to services, poverty, education, and country-level distributions, see Freire et al.
(2018).

10 Since 1984, The Demographicand Health Surveys (DHS) Program has provided technical assistance to motre than 400
surveys in over 90 countries, advancing global understanding of health and population trends in developing countties.
Sutveys are publicly available through their website: https://dhsprogram.com

11 ICF International, Inc. is a Fairfax, Virginia-based global advisory and digital services provider, which provides a range
of services for governments and businesses, including strategic planning, management, marketing and analytics. It was


https://dhsprogram.com/

allow fairer cross-country comparisons forawide range of socioeconomic and demographicindicators
in the areas of fertility, family planning, maternal and child health, nutritional status, education, access
to clean water and sanitation facilities, sexual activity, knowledge about HIV, malaria prevention and

treatment, immunizations, as well as many other relevant outcomes (Corsi et al. 2012; Hill et al. 2012).

Before embarking on the empirical chapters of this dissertation, I generally illustrate the
aforementioned demographic changes in the outcomes of interest (fertility, sexual and reproductive
health, and child health outcomes) using Demographic and Health Survey (DHS) data (1986-2017)
for Bolivia, Colombia, the Dominican Republic, Guatemala, Haiti, Honduras, and Peru. Figure 1.1
shows Total Fertility Rates (TFRs) from 1986 to 2017 by country.”? As this figure shows, fertility has
been decreasing steadily and approaching replacement-level fertility of 2.1 children per woman in all
seven countries over this period of thirty years. Since the late 1990s and early 2000s, four out of the
seven countries (Colombia, Dominican Republic, Honduras, and Peru) reached TFRs at, or below,
3.0 children per woman. Out of these four countries, three (Colombia, Dominican Republic, and Peru)
have since reached, or are approaching, replacement-level fertility of 2.1 children per woman. Despite
steady overall declines in fertility in this region, this figure also showcases differences across countries,

with some still facing TFRs over 3.0 children per woman (Bolivia, Guatemala, and Haiti).

Figure 1.2 shows sexual and reproductive health outcomes from 1986 to 2017 by rural-urban

founded in 1969 as Inner City Fund and renamed to ICF Incorporated in 1972. Since 1984, ICF International, Inc. has
wotked with the United States Agency for International Development (USAID) to implement the Demographic and
Health Surveys (DHS) Program around the world.

12 As the single mostimportant indicator of fertility, the Total Fertility Rate (TFR) measures the average number of children
awoman would bear if she survived through the end of the reproductive age span and experienced at each age a particular
set of age-specific fertility rates (Preston, Heuveline, and Guillot 2001).
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residence. Specifically, this figure visually displays differences in unintended pregnancies,
contraceptive nonuse, and terminated pregnancies across rural-urban areas. Compared to women in
urban areas, women in rural areas reported a higher percentage of unintended pregnancies (66% vs.
61%) and contraceptive nonuse (40% vs. 28%), but a lower percentage of terminated pregnancies
(22% vs. 28%). Finally, Figure 1.3 displays relative risks of select child health outcomes for Bolivia,
Colombia, Guatemala, and Peru from 1986 to 2015 by rural-urban residence and ethnoracial identty."
These results show that minority ethnoracial children (indigenous and/or afro-descendent) in tural
compared to urban areas have higher risk of under-5 mortality, stunting, wasting, and anemia, which
showcases important inequalities across rural-urban residence as well as ethnoracial identity. The
uniqueness of the Latin American and Caribbean setting provides the perfect context to study the
heterogeneities in ethnoracial identity, rural-urban residence, and national origin on fertility, sexual
and reproductive health, and child health outcomes, which I will describe thoroughly in the following

empirical chapters.

Outline of Chapters

The present introduction discusses theoretical and methodological foundations shared across the
subsequent three empirical chapters. In a practical sense, the following three empirical chapters are
interrelated because they focus on the same time period (1986—2017), they address the same regional
context (Latin America and the Caribbean), and they rely on the same datasets (Demographic and
Health Surveys) for analyses. From the standpoint of analysis, the following three empirical chapters

are also interrelated because they use a framework that is contextual, multilevel, and comparative,

13T calculated the risk ratios by rural-urban residence by dividing the incidence of each child health outcome (under-5
mortality, stunting, wasting, and anemia) in rural areas by those in urban areas. I did so separately across ethnoracial
groups (i.e., separately for minotity ethnic and/or racial children in rural-urban areas and for majority ethnic and/or
racial children in rural-urban areas). For additional information on this analysis, see Chapter Four.
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taking into account heterogeneities in the association of ethnoracial identity, rural-urban residence,
and national origin on fertility, sexual and reproductive health, and child health outcomes. Each

chapter, however, is written as a self-contained study and can be read independently.

The following second chapter, “Rural-Urban Disparities in Fertlity in Latin America and the

14

Caribbean: A Blinder-Oaxaca Decomposition Analysis,”"* uses Demographic and Health Survey
(DHS) data (1986-2017) for seven countries in Latin America and the Caribbean (Bolivia, Colombia,
Dominican Republic, Guatemala, Haiti, Honduras, and Peru); N(level-1) = 465,823; N(level-2) =
0,247) to measure and explain rural-urban disparities in fertility for women with different levels of
educational attainment. Figure 1.4 presents the countries included in this analysis. Chapter Two builds
on well-established and extensive literature on the negative association between educational
attainment and fertility around the world. Building on this literature, Chapter Two poses the following
questions: First, does the relationship between educational attainment and fertility vary across rural-
urban areas in Latin America and the Caribbean? Second, what are the characteristics that predict
fertility and does the relationship between educational attainment and fertility by rural-urban residence
vary after controlling for these characteristics? Third, if so, is this variation attributable to differences

in the composition of the characteristics of rural-urban women or differences in the ¢feer of the

characteristics of rural-urban women on fertility?

In Chapter Two, I conduct a descriptive overview of rural-urban disparities in fertility across
educational attainment. Then, I conduct a multilevel analysis of characteristics that predict fertility,

including an interaction between educational attainment and rural-urban residence. Finally, I conduct

14 A modified version of this chapteris currently under review in a peer-reviewed scholatly journal.

8



a Blinder-Oaxaca decomposition to explore rural-urban disparities in fertility and explain whether the
observed disparities are attributable to differences in the composition of the characteristics of rural-urban
women or differences in the ¢fecr of the characteristics of rural-urban women on fertility. Aligned with
the structuralist and spatial diffusion schools of demography, results suggest that the association of
educational attainment and fertility does vary by rural-urban residence. While fertility in this region
has decreased over the past decades—especially amongst the highly educated—rural women have
higher fertility than urban women at all levels of educational attainment. In addition, rural-urban
disparities in fertility are attributable to differences in the composition of the characteristics of rural-

urban women.

The third chapter, “Rural-urban Differences in Unintended Pregnancies, Contraceptive Nonuse, and

Terminated Pregnancies in Latin America and the Caribbean,”"

uses Demographicand Health Survey
(DHS) data (1986-2017) for seven countries in Latin America and the Caribbean (Bolivia, Colombia,
Dominican Republic, Guatemala, Haiti, Honduras, and Peru) to assess sexual and reproductive health
by rural-urban residence. Specifically, this chapter investigates rural-urban differences in unintended
pregnancies (N(level-1) = 296,239; N(level-2) = 6,169), contraceptive nonuse (N(level-1) = 660,410;
N(level-2) = 6,262), and terminated pregnancies (N(level-1) = 660,269; N(level-2) = 6,262). Figure
1.5 presents the countries included in this analysis. Chapter Three poses the following questions: First,

what is the relationship between rural-urban residence and unintended pregnancies, contraceptive

nonuse, and terminated pregnancies in Latin America and the Caribbean? Second, is this relationship

15> A modified version of this chapter is forthcoming in Women's Reproductive Health in 2022. The reference for this
publication is as follows:
Mena-Meléndez, Lucrecia. 2022. “Rural-Utrban Differences in Unintended Pregnancies, Contraceptive Nonuse,
and Terminated Pregnancies in Latin America and the Catibbean.” Women’s Reproductive Health 9(2),
forthcoming.
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moderated by geographic, socioeconomic, individual, and reproductive factors?

To evaluate rural-urban disparities in unintended pregnancies, contraceptive nonuse, and terminated
pregnancies, I conduct descriptive, relative risk, and multilevel analyses. Descriptive results and relative
risk analyses indicate significant rural-urban differences for sample characteristics, sexual and
reproductive outcomes, contraceptive methods, and types of terminations. Multilevel analyses suggest
that rural respondents have higher risk of contraceptive nonuse, although this is reduced with
household wealth. On the other hand, urban respondents have higher risk of unintended pregnancies

and terminated pregnancies.

The fourth chapter, “Ethnoracial Child Health Inequalities in Latin America: Multilevel Evidence
from Bolivia, Colombia, Guatemala, and Peru,”'® uses Demographic and Health Survey (DHS) data
(1986-2015) for Bolivia, Colombia, Guatemala, and Peru, to explore ethnoracial differences in child
under-5 mortality (N(level-1) = 20,770; N(level-2) = 3,953), stunting (N (level-1) = 15,828; N(level-2)
= 3,372), wasting (N(level-1) = 15,827; N(level-2) = 3,372), and anemia (N (level-1) = 13,294; N(level-
2) = 2474). Figure 1.6 presents the countries included in this analysis. Chapter Four poses the
following questions: First, what is the relationship between ethnicity and/or race and child under-5
mortality, stunting, wasting, and anemia in Latin America? Second, does this relationship vary across
rural-urban residence and across countries? Third, is this association mediated by geographic,

socioeconomic, individual, reproductive, healthcare, and nutritional factors?

16 A modified version of this chapter has been published in SSM - Population Healthin 2020. © <2020>. This manusctipt
version is made available under the CC-BY-NC-ND 4.0 license http:/ /creativecommons.otg/licenses/by-nc-nd/4.0
The reference for this publication is as follows:

Mena-Meléndez, Lucrecia. 2020. “Ethnoracial child health inequalities in Latin America: Multilevel evidence from
Bolivia, Colombia, Guatemala, and Peru.” SSM - Population Health 12:100673. dot
10.1016/.ssmph.2020.100673.
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In Chapter Four, I conduct descriptive, relative risk, and multilevel analyses. Rural-urban risk analysis
suggests that indigenous and/or afro-descendent respondents have higher risk of under-5 mortality,
stunting, wasting, and anemia. The same pattern is observed for cross-country risks, particularly for
Bolivia and Colombia. Results from logistic multilevel regression models suggest that self-identifying
as indigenous and/or afro-descendantis associated with a higher risk of child stunting and wasting,
but not necessarily a higher risk of under-5 mortality and anemia, even after controlling for geographic,
socioeconomic, individual, reproductive, healthcare, and nutritional factors. While previous research
has largely focused on the protective role of maternal education, results from this study suggest that
paternal education, as well as, individual characteristics and early reproductive decisions play a

significant role in child health outcomes.

Finally, in the fifth chapter—the conclusion—I summarize the findings of the three empirical chapters
that comprise this dissertation. I connect these findings back to the theoretical motivations outlined
in this introduction and discuss the methodological implications of using DHS data from countries in
Latin America and the Caribbean to assess heterogeneities in the associations of ethnoracial identity,
rural-urban residence, and national origin on fertility, sexual and reproductive health, and child health

outcomes.

Significance

Fundamentally, these three empirical chapters provide a holistic understanding of the heterogeneities
in the association of ethnoracial identity, rural-urban residence, and national origin on fertility, sexual
and reproductive health, and child health outcomes in Latin America and the Caribbean. This
dissertation tests several ideas about fertility, sexual and reproductive health, and child health
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outcomes using a framework that is contextual, multilevel, and comparative. It contributes to the
broader sociological and demographic literature in five specific ways. First, and most generally, it
provides a holistic understanding of the aforementioned heterogeneities for a largely understudied
low-, lower-middle-, and upper-middle-income region of the wotld. In the second half of the 20™
century, this region experienced important changes with far-reaching and long-lasting consequences.
While much of previous research has focused on country-level and/or cross-country effects, research
from this dissertation accounts for other forms of heterogeneity—rural-urban residence and
ethnoracial identity—that measure and explain inequalities in fertility, sexual and reproductive health,

and child health outcomes in this region.

Second, this dissertation not only measures disparities in fertility in Latin America and the Caribbean,
but also explains observed disparities by decomposing them into components and assessing whether
we can attribute them to differences in the composition in the characteristics of rural-urban women or
differences in the ¢feer of the characteristics of rural-urban women on fertlity. While the Blinder-
Oaxaca decomposition approach has a long methodological tradition in various literatures, it has not
been applied to explain rural-urban disparities in fertility in Latin America and the Caribbean. This
methodology has the advantage of providing a unified framework to consider the collective
importance of a vast range of geographic-, socioeconomic-, individual-, and reproductive-related
characteristics, many of which may be individually insignificant. Results from this dissertation, thus,
contribute methodologically and conceptually to the literature by suggesting that the observed rural-
urban disparities in fertility are attributable to differences in the composition of the characteristics of

rural-urban women in the region.
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Third, beyond merely assessing heterogeneities of fertility, sexual and reproductive health, and child
health outcomes by rural-urban residence, this dissertation also controls for differences in geographic
(e.g., country, rural-urban residence), socioeconomic (e.g., household wealth, years of education,
occupation), and individual and reproductive (e.g., age, union status, age at-first-birth, living children,
birth parity, birth interval) characteristics. While previous theoretical and empirical research in the
Global South has suggested that, on average, urban women have better sexual and reproductive
outcomes than rural women, results from this dissertation suggest, for example, that conditional upon
geographic, socioeconomic, individual, and reproductive characteristics (particularly household
wealth, years of education, and occupation), rural women may, in fact, have better sexual and

reproductive health outcomes than urban women in Latin America and the Caribbean.

Fourth, this dissertation provides an empirical assessment of persistentand pronounced child health
disparities across ethnic and/or racial groups in Latin America. Results suggest that women who self-
identifies as indigenous and/or afro-descendant have higher risk of having children suffer from
stunting and wasting. Most surprisingly, however, they do not have necessarily higher risk of child
under-5 mortality and child anemia, which challenges previous research findings regarding these two
particular child health outcomes. Despite extensive ethnoracial diversity in this region, scarcity in
research on ethnoracial health disparities is explained by long-held beliefs that socio-economic status,
rather than ethnoracial differences, structures inequality. This research, thus, sheds light on the
inequalities experienced by ethnic and/or racial minority populations in Latin America and the
Caribbean, particularly focused on child health outcomes as well as observed variation across and
within countries. Generally speaking, it contributes significantly to the literature by documenting
ethnoracial inequalities not previously studied.
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Fifth, this dissertation uses Demographic and Health Survey (DHS) data (1986-2017) for multiple
countries in Latin America and the Caribbean. Systematically, it relies on all survey waves—
approximately 40 from seven countries (Bolivia, Colombia, Dominican Republic, Guatemala, Hait,
Honduras, and Peru)—with slight variations in countries, waves, and samples included in each
empitical chapter.”” While previous researchers have studied the case of Latin America and the
Caribbean, this dissertation fills multiple gaps in the literature, particularly by studying a substantial

number of countries in the region and relying on sizeable sample sizes for robust empirical analyses.

For example, Chapter Two assesses disparities in fertlity for women with different levels of
educational attainment, which relies on data for seven countries and a sample of 465,823 women in
0,247 clusters. Chapter Three, assesses rural-urban disparities in unintended pregnancies,
contraceptive nonuse, and terminated pregnancies, which relies on data for seven countries and
different samples across outcomes. Specifically, 296,239 women in 6,169 clusters for unintended
pregnancies, 660,410 women in 6,262 clusters for contraceptive nonuse, and 660,269 women in 6,262
clusters for terminated pregnancies. Finally, Chapter Four explores under-5 mortality, stunting,
wasting, and anemia by ethnoracial identity, which relies on data for four countries and also different
samples across outcomes. Specifically, 20,770 women in 3,953 clusters for under-5 mortality, 15,828
women in 3,372 clusters for stunting, 15,827 women in 3,372 clusters for wasting, and 13,294 women

in 2,474 clusters for anemia.

In conclusion, this dissertation finds significant heterogeneities in fertility, sexual and reproductive

17 Slight variations in the countries, waves, and samples included in each empirical chapter are a result of availability of
data for the outcome(s) of interest and other conceptual and methodological requirements to answer the proposed
research questions. Moreinformationis provided in each empirical chapter.
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health, and child health outcomes by ethnoracial identity, rural-urban residence, and national origin in
Latin America and the Caribbean. This dissertation clearly elucidates significant inequalities in this
understudied low-, lower-middle-, and upper-middle-income region, which can inform debates about
current and future population changes in other developing regions. As we witness “urban explosions”
across the Global South, results from this dissertation suggest that we must pay particular attention to
develop programs that target the specific needs and experiences of the urban poor. In addition, these
significant inequalities can help inform the development ofadequate population policies. For example,
disparities in sexual and reproductive health outcomes across rural-urban areas suggest the need for
tangible and pragmatic population policies to improve the sexual and reproductive health of women
in both rural and urban areas in developing regions. Finally, highlighting these inequalities —
particularly across ethnoracial groups—can persuade developing governments to address centuries of
ethnoracial discrimination and exclusion and commit to improving the precarious conditions of

ethnoracial minorities in the developing world.
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TABLES

Table 1.1: Demographic and Health Survey (DHS) data included in each empirical chapter of

this dissertation, by chapter, country, and year for Latin America and the Caribbean

Table 1.1: Demographic and Health Survey (DHS) data included in each
empirical chapter of this dissertation, by chapter, country, and year for Latin
America and the Caribbean
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FIGURES

Figure 1.1: Trends in Total Fertility Rates (TFRs) by country and survey year in Latin America

and the Caribbean

Figure 1.1: Trends in Total Fertility Rates (TFRs) by country and survey year in Latin America
and the Caribbean (rates are averages for 3 years around the point in the graph)
(Soutce: author’s calculations from DHS data for 7 countries, 1986-2017; N=465,
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Figure 1.2: Percentage distribution of women aged 15—49 by select sexual and reproductive

health outcomes and rural-urban residence in Latin America and the Caribbean

Figure 1.2: Percentage distribution of women aged 15—49 by select sexual and reproductive health outcomes and
rural-urban residence in Latin America and the Caribbean
(Source: author's calculations of Demographic and Health Surveys data of 7 countries, 1986—-2017; pregnancy intentions
N=296,239, contraceptive use N=660,410; pregnancy terminations N=660,269)
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Figure 1.3: Minority-majority ethnic and/or racial relative risk of under-5 mortality, stunting,

wasting, and anemia by type of residence

Figure 1.3: Minority-majority ethnic and/or racial relative risk of under-5 mortality, stunting, wasting, and
anemia by type of residence
(Source: author’s calculations from DHS data for for Bolivia, Colombia, Guatemala, and Peru, 1986-2015; under-5
mortality N=20,770, stunting N=15,828, wasting N=15,827, and anemia N=13,294)
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Figure 1.4: Demographic and Health Survey (DHS) data included in Chapter Two

Note: (1) Bolivia, (2) Colombia, (3) Dominican Republic, (4) Guatemala, (5) Haiti, (6) Honduras, and

(7) Peru
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Figure 1.5: Demographic and Health Survey (DHS) data included in Chapter Three

Note: (1) Bolivia, (2) Colombia, (3) Dominican Republic, (4) Guatemala, (5) Haiti, (6) Honduras, and

(7) Peru
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Figure 1.6: Demographic

and Health Survey (DHS) data included

in Chapter Four
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CHAPTER TWO: RURAL-URBAN DISPARITIES IN FERTILITY IN LATIN
AMERICA AND THE CARIBBEAN: A BLINDER-OAXACA DECOMPOSITION

ANALYSIS®

Abstract

This study uses Demographicand Health Survey (DHS) data (1986—2017) forseven countries in Latin
America and the Caribbean to measure and explain rural-urban disparities in fertility for women with
different levels of educational attainment (N(level-1) = 465,823; N(level-2) = 6,247). First, I provide
a descriptive overview of rural-urban disparities in fertility across educational attainment. Then, I
conduct a multilevel analysis of characteristics that predict fertility, including an interaction between
educational attainment and rural-urban residence. Finally, I conduct a Blinder-Oaxaca decomposition
to explore rural-urban disparities in fertility and explain whether the observed disparities are
attributable to differences in the composition of the characteristics of rural-urban women or differences
in the ¢ffer of the characteristics of rural-urban women. Aligned with the structuralist and spatial
diffusion schools of demography, results from this analysis suggest that the association of educational
attainment and fertility does vary by rural-urban residence. While fertility has decreased over the past
decades—especially amongst the highly educated—rural women have higher fertility than urban
women at all levels of educational attainment. In addition, rural-urban disparities in fertlity are
attributable to differences in the composition of the characteristics of rural-urban women in the region.
As we witness “urban explosions” across the Global South, we must gain a better understanding of
rural-urban demographic disparities to predict future demographic trends and develop adequate

population and development policies.

18 A modified version of this chapteris currently under review in a peer-reviewed scholatly journal.

24



Introduction

Fertility in Latin America and the Caribbean has declined sharply since the 1960s (Guzman et al. 1996;
Lee 2003; Robey, Rutstein, and Morris 1993; United Nations 2015). This decline has been attributed,
at least in part, to increases in educational attainment among women (Castro Martin and Juarez 1995;
Cochrane 1979; Graff 1979). Progress has been made in understanding the patterns and causes of the
so-called second stage of the First Demographic Transition in Latin America and the Caribbean (de
Cosio 1992; Holsinger and Kasarda 1976)." These eatlier studies have documented that in the

developing wotld, the relationship between female education and fertility is complex, and not

necessarily linear, as the classical view argued for the developed world (Mason 1997).

The effects of education on fertility are constrained by educational differences between women, by
the level of within- and across-country development (Anker 1978; Becker 1960), women’s status
within these societies (Gertler and Molyneaux 1994), and the institutional and the cultural environment
(Martin 1995; Martin and Juarez 1995). For instance, at the onset of the fertility transition, education
might in fact have a short-term positive effect on fertility, by improving nutrition and prenatal and
natal care, as well as eroding traditional practices that may depress fertlity (Lesthaeghe, Shah, and
Page 1981; Nag et al. 1980). However, once countries reach more advanced stages of the transition
(ie., when natural fertility is replaced by at least partially controlled fertility), the positive effect of
education on fertility is offset by increases in contraceptive use associated with more education

(Weinberger, Lloyd, and Blanc 1989).

19 The First Demographic Transition is a population transition from high mortality and high fertility to low mortality and
low fertility (Caldwell 1976). The transition is divided into four major stages: (1) it begins with mortality decline, (2)
followed by a time with reduced fettility, (3) leadingto an interval of first increase, and then decrease population growth,
and (4) ending with population aging (Lee 2003). Although the First Demographic Transition has been experienced
across most contemporary societies, the timing of the transition has been different across regions. Latin America and
the Caribbean experienced the first stage after World WarIl and the second stagein the mid-1960s orlater (Lee 2003).
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Despite extensive demographic literature on the association of educational attainment and fertility in
Latin America and the Caribbean (Esteve and Florez-Paredes 2018; Martin 1995; Martin and Juarez
1995; National Research Council 1999; Rodriguez-Vignoli and Cavenaghi 2014), there has been less
attention devoted to explaining how it varies across rural-urban areas. The limited research that exists
for other developing regions has established thaturban women have lower fertility than rural women
(Dodoo and Tempenis 2009; Kulu 2013; Kuznets 1974; Lerch 2019a; Miro, Mertens, and Davis 1968;
Olusanya 1969; Robinson 1961), but even less research has discussed whether the observed
differences are attributable to differences in the composition in the characteristics of rural-urban women
or differences in the ¢fect of the characteristics of rural-urban women on fertlity. Given that the
proportion of women with higher educational attainment has increased over time, we should expect
important compositional changes in the population, which might influence fertility. It is also possible
that women’s higher educational attainment over time might be more effective in reducing fertility,

which could be attributable to changes in the ¢ffee7 of educational attainment on fertility.

As urbanization increases in the global south, particularly in Latin America and the Caribbean, we
must gain a better understanding of the processes of urbanization, the growth of slums and non-
slums, and the increasing inequalities between rural and urban areas.® In this regard, measuring and
explaining rural-urban disparities in fertility for women with different levels of educational attainment
is not only relevant because the context of reproductive decision-making is different in rural and urban
settings, but also because the spatial reallocation of the population from rural to urban areas has made

huge transformations in the demographic composition of this region. With 80% of the population

20 The number of cities in Latin America and the Catibbean has increased six-fold in the past fifty years—from 320 to
2,000 cities with at least 20,000 inhabitants. Approximately half the urban population now lives in cities with fewer than
500,000 inhabitants, but also approximately 14 percent lives in megacities of 10 million inhabitants (UN-Habitat 2012).
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living in cities, Latin America and the Caribbean is the mosturbanized developing region, providing
with sufficient variation in rural-urban disparities for within- and across-national comparative analyses
(da Cunha and Rodriguez Vignoli 2009; UN-Habitat 2012). In addition, Latin America and the
Caribbean is an optimal empirical case since countries share close geographic proximity, as well as
centuries of ethnolinguistic, geopolitical, and historically communal legacies. Shared similarities,
particularly regarding women’s status (Kishor and Neitzel 1996), social organization and stratification

(Beals 1953), and cultural environment (Inglehart and Carballo 1997), allow for fairer comparisons.

Building on this research gap, in this article I use cross-sectional Demographic and Health Survey
(DHS) data (1986-2017) for seven countries in Latin America and the Caribbean to measure and
explain rural-urban disparities in fertility for women with different levels of educational attainment
(N(evel-1) = 465,823; N(level-2) = 6,247). Building on the well-established negative association
between educational attainment and fertility, I hypothesize that this relationship varies across rural-
urban areas in Latin America and the Caribbean, which is why we observe rural-urban disparities in
fertility. I also hypothesize that this variation is attributable to differences in the ¢ffeet of educational
attainment on fertility across rural-urban areas. To test this, first, I provide a descriptive overview of
rural-urban disparities in fertility for women with different levels of educational attainment. Then, I
conduct a multilevel analysis of characteristics that predict fertility, including an interaction between
educational attainment and rural-urban residence. Finally, I conduct a Blinder-Oaxaca decomposition
to explore rural-urban disparities in fertility and explain whether the observed disparities are
attributable to differences in the composition of the characteristics of rural-urban women or differences

in the ¢ffect of the characteristics of rural-urban women on fertility.
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Background

Eduncational Attainment and Fertility

A vast array of demographic literature exists documenting the negative association between female
educational attainment and fertility, the mechanisms that determine this relationship, and the fertility
differentials that have evolved over time with the expansion of education (Basu 2002; Bongaarts,
Mensch, and Blanc 2017; Caldwell 1980; Cochrane 1979; Lloyd and Mensch 1999). Previous research
has documented that women with no or less than primary education tend to have earlier first births
and higher subsequent fertility than those with primary or higher education (Jejeebhoy 1995; United
Nations 1995). In simpler terms, female educational attainment postpones age at first union (marriage
or cohabitation) and age at first birth, which reduces fertility over the lifetime (Esteve and Florez-
Paredes 2018; National Research Council and Institute of Medicine 2005). The literature has
highlighted three pathways through which female education affects women’s reproductive behaviors
in Latin America and the Caribbean: education being a source of knowledge and skills (Reed, Briere,
and Casterline 1999), education serving as a vehicle of socioeconomic advancement and resource
accumulation (Becker 1962), and education transforming attitudes and being associated with the

adoption of new gender and sexual norms and values focused on equality (Caldwell 1976, 1980).

Notestein’s (1953) and Thompson’s (1930) work on the classic demographic transition theory
attributes the decline in fertlity to changes in social life, that are presumed to be caused by processes
such as industrialization and urbanization. These processes have been associated with increases in
educational opportunities, educational attainment, and educational enrollment in both the developed

and developing world (Benavot and Riddle 1988; Clark 1961; Katz 1976; Meyer et al. 1979; Meyer,
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Ramirez, and Soysal 1992; Trow 1961). The sociology of education literature has explored the lifetime
role of education on knowledge transmission, cognitive development, generation of wealth, and
socialization processes (Davies and Macdowall 2006; Reed et al. 1999). As it pertains to fertility,
schools serve to spread knowledge about contraceptive methods and reproductive behavior
(Cochrane, Khan, and Osheba 1990; Hermalin 1983), as well as to socialize children based on Western
family and gender values that encourage restraint fertility (Basu 2002; Caldwell 1982; Caldwell, Reddy,

and Caldwell 1985).

Other demographers have explained declining fertility patterns through shifts in social values focused
on individualism and self-fulfillment, which typically occur with rising affluence and secularization
(Lesthaeghe 1983, 1995; Lesthaeghe and Surkyn 1988; Lesthaeghe and Wilson 1986). These changing
social values result in educated women gaining new opportunities for status attainment beyond
childbearing (Coleman 1990; Diamond, Newby, and Varle 1999; Easterlin and Crimmins 1985;
Notestein 1953). Becker (1960) and Schultz (1973), for example, explain fertility decisions through the
perceived relative costs of childrearing (Szreter, Nye, and Poppel 2003), which includes all “psychic,
social and monetary costs” of fertility (Easterlin 1975, 1978; Easterlin and Crimmins 1985; Mason
1997). Scholars have argued that education serves as a vehicle of socioeconomic advancement and
resource accumulation (Becker 1962). Thus, education also raises the opportunity costs of childbearing
for women, which reduces their desire for children (Coleman 1990; Diamond et al. 1999; Easterlin

and Crimmins 1985; Mason 1997; Notestein 1953).

Morte recent demographic theories explain the decline in fertility through diffusion ofinformation and

new social norms aboutbirth control (Bongaarts and Watkins 1996; Kabeer 2001; Mason 1997; Szreter
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et al. 2003). Research has shown that education transforms attitudes and is associated with the
adoption of new gender and sexual norms and values focused on equality (Caldwell 1976, 1980).
Education provides women with the tools to make informed choices and increases their confidence
to act on these choices. Education gives women control over resources and decisions in their own
lives, as well as, their families (Basu 2002). In this regard, education may change fertility preferences,
which can be attained through family planning and contraceptive methods (Liu and Raftery 2020).
Educated women may choose to delay age at first sex and first birth, may choose to use contraception,
and may play more important primary reproductive roles in decision-making, within their partnerships
and households. These three pathways have varied greatly across the Latin America and the Caribbean
context, and this research contributes to the literature in measuring and explaining rural-urban

disparities in fertility for women with different levels of educational attainment.

Rural-Urban Disparities in Fertility

Previous research on rural-urban fertility has documented that rural fertlity is higher than urban
fertility in developed and developing world regions (Kulu 2013; Kuznets 1974; Robinson 1961). On
one hand, the structuralist school of demography explains rural-urban fertility disparities arising from
socioeconomic structural changes related to industrialization and urbanization, which originate in
urban areas and only later spread to rural areas (Notestein 1953; Thompson 1930). In this regard, the
sharp rural-urban differential in fertility is explained as a spatial manifestation of the different paces
of socioeconomic structural changes during the transition to lower levels of fertility (Casterline 2001;
Zarate 1967). The transformation from rural to urban societies changes the financial and opportunity
costs of childbearing, expands expectations for higher education, provides opportunities for

socioeconomic mobility, improves and expands the delivery of modern methods of family planning,
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and transforms sociocultural expectations for childbearing, reproductive health, and family dynamics,
which contribute to the observed decline in fertility (Lerch 2019b). While the structuralist school of
demography was the dominant explanation for the fertility decline in the West, researchers soon
discovered that the empirical associations of these structural changes and the fertility decline were
modestin strength, which led to the proposal of alternative explanations such as diffusion theories

(Casterline 2001).

The spatial diffusion school of demography argues that rural-urban fertility disparities are a product
of structural and ideational changes in the attitudes and behaviors regarding fertility and reproductive
behavior, which originate in urban areas and spread to rural areas. The spread occurs primarily through
social interactions, communication channels, and social and transport networks (Lerch 2019a, 2019b).
Previous research has argued that the apparently autonomous spread of knowledge and practice of
birth control, the pervasiveness of this process across socioeconomic groups, the strong patterning of
decline in terms of cultural and linguistic boundaties, and the character of a single-step transition from
high to low fertility provides evidence for diffusion processes (Rosero-Bixby and Casterline 1994). In
this regard, the sharp rural-urban differential in fertility is explained as variation in the timing and pace
ofrural exposures to the values, behaviors,and technologies from urban areas (Bongaarts and Watkins
1996; Casterline 2001). At present, structural and diffusion explanations are seen as complementary,
with diffusion theory adding to the larger theory of fertility decline, known together as the “blended

diffusion models” (Cleland 2001).

Case Study Context

The region of Latin America and the Caribbean is a good empirical case to measure and explain rural-
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urban disparities in fertility for women with different levels of educational attainment. Countries in
this region share close geographic proximity, as well as centuries of ethnolinguistic, geopolitical, and
historically communal legacies (Beals 1953; Inglehart and Carballo 1997). Shared similarities,
particularly regarding women’s status (Kishor and Neitzel 1996), social organization and stratification
(Beals 1953), and cultural environment (Inglehart and Carballo 1997), allow for fairer comparisons.
With an estimated population of 652 million people, most descend from three major ethnoracial
groups: indigenous (40 million), direct descendants of peoples inhabiting this region when European
colonizers atrived in the 15" century; afro-descendent (120 million), direct descendants of African
slaves forcibly brought to the region during and after the colonial period; and Europeans, direct

descendants of largely Spanish and Portuguese immigrants (Perreira and Telles 2014; Ribando 2005).

Latin America and the Caribbean has experienced declines in fertlity since the 1960s (Guzman et al.
1996; Lee 2003; Robey et al. 1993; United Nations 2015). Figure 2.1A in the Appendix presents
national Total Fertility Rates (TFRs) from 1986 to 2017 by country.”? TFRs for all seven countries
have steadily declined to replacement-level fertility of 2.1 children per woman in this thirty-year period.
Since the late 1990s and early 2000s, four out of the seven countries (Colombia, Dominican Republic,
Honduras, and Peru) reached TERs at, or below, 3.0 children per woman. Out of these four countries,
three (Colombia, Dominican Republic, and Peru) have since reached, or are approaching,

replacement-level fertility of 2.1 children per woman. While the fertility gap between countries has

21 The total population size including only 20 Latin American countries (Argentina, Bolivia, Brazil, Chile, Colombia, Costa
Rica, Cuba, Ecuador, ElSalvadot, Guatemala, Haiti, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, Dominican
Republic, Uruguay and Venezuela) is of approximately 647 million. The total population size including multiple smaller
countries in the Caribbean is of 652 million (Economic Commission for Latin Americaand the Caribbean 2019).

22 As the single mostimportant indicator of fertility, the Total Fertility Rate (T'FR) measures the average number of children
awoman would bear if she survived through the end of the reproductive age span and experienced at each age a particular
set of age-specific fertility rates (Preston etal. 2001).
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closed over survey waves, declines in fertility have not occurred uniformly across the region. For
example, Colombia has experienced the fertility transition more rapidly, now facing TFRs below the
replacement level of 2.1 children per woman which resemble fertility patterns in North America. On
the other hand, Bolivia and Guatemala are experiencing this transition more slowly, with current TFRs

still at 3.5 and 3.1 children per woman which resemble fertility patterns in North Africa.

Latin America and the Caribbean has also experienced increases in educational attainment since the
1960s (Guzman et al. 1996; Lee 2003; Robey et al. 1993; United Nations 2015). As Figure 2.2A in the
Appendix shows, the percentage distribution of those who completed secondaryand higher education
increased for all seven countries between 1986 and 2017. For example, in Peru, the distribution of
women who completed secondary education increased from 21% in 1986 to 37% in 2012 and the
distribution who completed higher education increased from 4% in 1986 to 17% in 2012. This has
been coupled with decreases in the percentage distribution of women with no or only primary
education over time and across all seven countries. The largest decrease in the distribution of women
with no education was in Guatemala by 25 percentage points and the largest decrease in the
distribution of women with only primary education was in Colombia by 36 percentage points.
Decreases at the lower ends of the spectrum coupled with increases at the higher end showcase a shift

in the distribution of female education in the region.

Since the 1950s, this region has also experienced accelerated urbanization—qualified as an “urban

explosion—driven primarily by state-led industrialization impulses as well as internal migration from
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rural to urban areas (da Cunha and Rodriguez Vignoli 2009).2 Over the past decades, this rural-urban
shift has resulted in increases in the number of cities, the concentration of two—thirds of wealth in
cities, and the increase of migration between cities, growth of secondary cities, and the emergence of
mega-regions and urban corridors. All of these processes have culminated in approximately 80% of
the population now living in urban areas and making this region the most urbanized in the developing
world (UN-Habitat 2012). Decades of accelerated urbanization has led inevitably to huge
transformations in the spatial reallocation of the population, which has attracted individuals with
specific socioeconomic, educational, ethnoracial, and occupational characteristics. As urbanization
continues to increase in this region (and broadly throughout the Global South), we must gain a better
understanding of rural-urban disparities to predict future demographic trends and develop adequate
population and development policies. In specific, we need to explain whether observed rural-urban
disparities in fertility are attributable to differences in the composition in the characteristics of rural-

urban women or in differences in the ¢ffect of the characteristics of rural-urban women.

Data and Methods

Data
This analysis uses pooled cross-sectional data for seven countries (Bolivia, Colombia, Dominican

Republic, Guatemala, Haiti, Honduras,and Peru) in Latin America and the Caribbean that participated

23 The number of cities in Latin America and the Caribbean has increased six-fold in the past fifty years—from 320 to
2,000 cities with at least 20,000 inhabitants. Approximately half the urban population now lives in cities with fewer than
500,000 inhabitants, but also approximately 14 percent lives in megacities of 10 million inhabitants (UN-Habitat 2012).
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in multiple rounds of Demographic and Health Surveys (DHS) between 1986-2017.* DHS is a
publicly-available, nationally-representative survey of women collected by ICF International in
collaboration with host country governments (ICF International 2012).* The standardized DHS
questionnaires—across countries and waves—allow for easy comparisons for a wide range of
indicators in the areas of population, sexual and reproductive health, and female empowerment. DHS
uses a stratified cluster-sampling design to randomly select women ages 15—49 within clusters and
households (Croft, Marshall, and Allen 2018). To account for sample selection probabilities of each
household, and the response rates for households and individuals, I adjust for sample cases with
sampling weights. This allows me to correct for homogeneity due to the non-simple random sample
(ie., nonindependence) and under- or over-sampling of different strata during sample selection (i.e.,
unequal selection probabilities) (Hahs-Vaughn et al. 2011). As a result, I can confidently estimate
standard errors and unbiased parameter estimates, as well as, present population-based estimates that

account for differential probability of selection into the survey.

I consider only these seven countries (Bolivia, Colombia, Dominican Republic, Guatemala, Haiti,
Honduras,and Peru) because they have at least two DHS survey waves available as well as the required
data to run this analysis, allowing me to measure and explain rural-urban disparities in fertility for
women with different levels of educational attainment. One of the primary advantages of pooling

datasets together is the advantage oflarger sample sizes, which on the one hand, increases the statistical

24 Since 1984, The Demographic and Health Surveys (DHS) Program has provided technical assistance to mote than 400
surveys in over 90 counttries, advancing global understanding of health and population trends in developing countties.

Surveys for Latin America and the Caribbean are publicly available through their website: https://dhsprogram.com/

25 ICF International, Inc. is a Fairfax, Virginia-based global advisory and digital services provider, which provides a range
of services for governments and businesses, including strategic planning, management, marketing and analytics. It was
founded in 1969 as Inner City Fund and renamed to ICF Incorporated in 1972. Since 1984, ICF International, Inc. has
wotked with the United States Agency for International Development (USAID) to implement the Demographic and
Health Surveys (DHS) Program around the wosld.
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power for the analysis, and on the other hand, decreases the likelihood of a type II error—failing to
detect a statistically significant association when it truly exists (Hatt and Waters 2000). Pooling
datasets, thus, may decrease the noise from interviewer error, poorly worded questions, local
disruptions, data entry mistakes, and sampling variability. The DHS waves I included were the
following: Bolivia (1989, 1994, 1998, 2003, and 2008), Colombia (1986, 1990, 1995, 2000, 2005, 2010,
and 2015), Dominican Republic (1986, 1991, 1996, 1999, 2002, 2007, and 2013), Guatemala (1987,
1995, 1998-1999, and 2014-2015), Haiti (1994-1995, 2000, 2005-2006, 2012, and 2016-2017),
Honduras (2005-2006 and 2011-2012), and Peru (1986, 1991-1992, 1996, 2000, 2004—2006, 2007—
2008, 2009, 2010, 2011, and 2012). My total study sample includes 465,823 women (N(level-1))
sampled from 6,247 clusters (N(level-2)). All results are weighted to account for under- and over-

sampling as per DHS design.

Measurements

Outcome variable

For the descriptive analysis, I compute the total fertlity rate (TFR) using birth history data and
exposure for five-year age groups for the three years preceding the survey. The TFR measures the
average number of births a group of women would have by the time they reach age 50 if they were to
give birth at the current age-specific fertility rates (Preston, Heuveline, and Guillot 2001). For the two-
level Poisson multilevel analysis and the Blinder-Oaxaca decomposition, I use a measure of number

of children born to women, which ranges from 2—20 with a mean of 5.08 and a standard deviation of

2.50.
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Control variables

The main control variable for this analysis is women’s educational attainment. The DHS educational
attainment categories are (1) no education, (2) primary, (3) secondary, and (4) higher, which
correspond with standard educational attainment categories harmonized across surveys and
comparable across countries and which capture critical educational transitions directly related to
employment prospects and socioeconomic status. Given the strong association between different
measures of education (Smith 1995), I opt for this measure for simplicity of interpretation, but I test
for the robustness and sensitivity of this measure by conducting two-level Poisson multilevel analyses
using other measures of educational attainment presented in the Appendix. Table 2.2A in the
Appendix presents analysis using a measure with further breakdown of educational attainment
categories ((1) no education, (2) incomplete primary, (3) complete primary, (4) incomplete secondary,
(5) complete secondary, and (6) higher) and Table 2.3A in the Appendix presents analysis using a
measure of years of education ((1) O years, (2) 1-3 years, (3) 46 years, (4) 7-9 years, and (5) 10+
years). The beta coefficients as well as the significant tests for these models are analogous to the
preferred model that uses the simpler measure of educational attainment ((1) no education, (2)

primary, (3) secondary, and (4) higher).

I control for a series of geographic, socioeconomic, individual, and reproductive factors of the
association between rural-urban fertility by women’s educational attainment. To control for
differences in temporal, living, and environmental conditions, I include a categorical variable for
survey year (1986-2017), a dummy variable for rural-urban residence (rural and urban), and a
categorical variable for country (Bolivia, Colombia, Dominican Republic, Guatemala, Haiti, Honduras,

and Peru). To control for socioeconomic factors, I include a categorical variable for household wealth
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(poorest, poorer, middle, richer, and richest) and a categorical variable for respondent’s occupation

(not working, managerial, clerical, sales, agticultural, and domestic and services, manual).”

To control for individual and reproductive factors, I include categorical measures for women’s age
(under 19 years, 20-24 years, 25—34 years, and 35—49 years), union status (never married, widowed,
divorced, or not living together, and married or living together), age at-first-intercourse (under 19
years, 20—24 years, 25—34 years, and 35—40 years), age at-first-birth (under 19 years, 20-24 years, 25—
34 years, and 35—47 years), age at-first-marriage (under 19 years, 20—24 years, 25—34 years, and 35-47
years), birth parity (second or third and fourth or higher), birth interval (>2 years, 2—4 years, and 4+
years), and use of contraceptive method (not using modern contraceptive method and using modem
contraceptive method). I also include continuous measures for marriage-to-birth interval (0-336
months) and years married (0—41 years). Finally, I include an interaction for rural-urban residence
(rural and urban) and educational attainment (no education, primary, secondary, and higher) to explore

rural-urban disparities in fertility by educational attainment.

Analysis

I start by providing descriptive analyses showing significant rural-urban disparities in fertility for
women with different levels of educational attainment in these seven countries in Latin America and
the Caribbean between 1986—-2017. For the descriptive analyses, I compare the values estimated for
the mostrecent survey with those estimated in previous surveys. On average, the first surveys occurred

in 1986 and the mostrecent in 2017, thus giving an average interval between surveys of 31 years. Next,

26 Household wealth is collected by DHS and representsa composite measure of ahousehold's cumulative living standard.
It is generated using principal components analysis and places individual households on a continuous scale of relative
wealth. DHS separates all interviewed households into five wealth quintiles to compare the influence of wealth on
various population, health and nutrition indicators (Rutstein and Johnson 2004).
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I conduct a two-level Poisson multilevel analysis of characteristics that predict fertlity, including an
interaction between educational attainment and rural-urban residence to explore disparities in this
association (N(level-1) = 465,823; N(level-2) = 6,247).”” Drawing on previous literature, I chose a
Poisson model since my outcome of interest is total children ever born—a count variable from 2—20
where 2 indicates one child and 20 indicates twenty children—whose expected value is similar to the
variance (Fagbamigbe and Adebowale 2014; Poston 2002; Wang and Famoye 1997). In my multilevel
model, individual women units (level-1) are nested within survey cluster units (level-2), respecting the

hierarchical design of DHS data (Croft et al. 2018).

My two-level Poisson multilevel regression model includes a random intercept at the cluster-level—
to capture heterogeneity among clusters—and fixed effects for all other individual-level coefficients.
Compared with single-level regression analysis that assumes that all individuals are independent, this
methodologyaccounts for the fact that individuals in the same cluster may have similar characteristics.
Thus, it provides conceptual and methodological advantages; first, by estimating variance in the
outcome variables due to unobserved cluster factors; and second, by partitioning the unexplained
residual variance into cluster-level and individual-level variance (Bell and Jones 2015; Bingenheimer
and Raudenbush 2004). More technically, multilevel models correct for clustering biases in parameter
estimates, standard errors, confidence intervals, and significance tests, and also estimate robust

variance and covariance of random effects (Bell, Fairbrother, and Jones 2019; Guo and Zhao 2000;

27 The DHS surveys typically employ two-stage sampling design from an existingsample frame, generally the most recent
census frame. In the first stage of selection, the primary samplingunits (PSUs) ate selected with probability propozrtional
to size (PPS) within each stratum. The PSUs are typically census enumeration areas (EAS) and form the survey cluster.
In the second stage, a complete household listing is conducted in each of the selected clusters. Following thelistingof
thehouseholdsa fixed number ofhouseholds is selected by equal probability systematic sampling in the selected cluster.
Ahousehold respondent is interviewed first to obtaina household roster and information about the household as a unit.
Eligible women and (usually) men are then interviewed. This design results in a multilevel dataset, with households,
women, or men at level-1 and PSUs at level-2 (Elkasabi, Ren, and Pullum 2020).
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Maas and Hox 2005). The multilevel Poisson modelis specified as follows:

POiSSOﬂfem‘lityii =B t+ ﬁlXii + o+ B Xg + u; + g5, Eq. ()

where 1 is the level-1 (individual) unit and j is the level-2 (cluster) unit; ferti]ityii is the conditional

expected number of children ever born to woman i in cluster j; B is the cotresponding Poisson
regression coefficients and Xj; are explanatory variables for woman i in cluster j; Uj is the random
effect at cluster j, allowing for differential intercepts for cluster-level observations;and the error term
ejj, is the individual-level residual for individual i of cluster j. Thus, this equation expresses the
expected count of children born to women as a linear function of the set of explanatory variables
previously mentioned. The largest limitation of this methodological strategy is that I can capture
associations only and not the causal effect of mother’s education on fertility. To test the robustness
of these results, as well as the sensitivity of the proposed model, I conduct the same analysis using
Negative Binomial and Ordinal Least Squares regression models available in Tables 2.1A-2.2A in the
Appendix. The beta coefficients, as well as the significant tests for both models, are analogous to the
Poisson model. I prefer the Poisson model for this analysis because it is a common statistical
methodology to study fertility since the outcome variable for this analysis is non-negative and the data

obeys the Poisson distribution of equidispersion (Wang and Famoye 1997).

Finally, I conduct a Blinder-Oaxaca decomposition to explore mean outcome differences in rural-
urban fertlity and explain whether there is evidence of differences in the composition of the

characteristics of rural-urban women or differences in the ¢feet of the characteristics of rural-urban
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women that explain disparities in fertility across rural-urban areas.” Decomposition techniques have
been used widely in various literatures, including fertility (Jain 1981; Lindstrom and Woubalem 2003;
Nisén et al. 2014; Zhou and Guo 2020), health-equity (Behrman 2020; Charasse-Pouélé and Fournier
2006; Kumar and Singh 2013; O’Donnell et al. 2008; Van de Poel and Speybroeck 2009; Wagstaff,
van Doorslaer, and Watanabe 2003), and sexual and reproductive health (Fekadu et al. 2020; Worku,
Tessema, and Zeleke 2015) to explain whether inequalities between groups are due to differences in
the composition/characteristics of groups as opposed to differences in the rates/effects. This
regression-based methodology allows me to partition the gap in rural-urban fertility into “explained”
differences attributable to group characteristics (“the composition effect”) and “unexplained”
differences attributable to how group characteristics are associated with fertility (“the rate effect”),

which together add to the overall fertlity gap (Sen 2014).

The Blinder-Oaxaca decomposition is an adaptation of a standard linear regression (Blinder 1973;
Oaxaca 1973) and can be understood as follows: first, I start by regressing fertility on women’s
characteristics (educational attainment, country, wealth, occupation, age, union status, age at-first-
intercourse, age at-first-birth, age at-first-marriage, marriage-to-birth interval, years married, birth
parity, birth interval, and contraceptive use) for women in rural and urban areas, where X is a vector

of predictor variables and B, and B, are vectors of coefficients (Eq. (2) and Eq. (3)).

Fel‘tﬂityrural = %yral T ﬁruml)_(rural Eq (2)

Fertﬂityurban = %yrban + ﬁurban)_(urban Eq (3)

28 Blinder-Oaxaca decomposition models were popularized by Blinder (1973) and Oaxaca (1973) to study labor-market
outcomes between two groups (sex, race, etc.). Specifically, they developed models that decomposed mean differences
in log wages based on linear regression models (Kim 2010).
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After subtracting the two means from equations 2 and 3 and doing some rearrangement of terms, the
first line of Eq. (4) gives the difference in fertility between rural and urban women that is due to
differences in means (e.g., differences in distribution of the covariates, which can be thought of as
“the composition effect”); the second line in Eq. (4) gives the difference in fertility between rural and
urban women that is due to differences in returns (e.g., differences in the “effects” of the covariates,
which can be conceptualized of as the “the rate effect”); the third line in Eq. (4) gives the difference
in fertility between rural and urban women due to the interaction between the “composition effect”
and the “rate effect”; and the fourth line in Eq. (4) gives the differences in fertility due to unmeasured

factors.

Fertility  — Fertility =8 o (Xyea — Xurban) Eq. (4)
+ (ﬁrural - ﬁurban) )_(rural
+ (ﬁrural - ﬁurban) ()_(rural - )_(urban)

+ (“rural - °('urban)

As stated earlier, DHS uses a stratified cluster-sampling design to randomly select women ages 15—49
within clusters and households (Croft et al. 2018). To account for sample selection probabilities of
each household, and the response rates for households and individuals, I adjust for sample cases with
sampling weights. This allows me to correct for homogeneity due to the non-simple random sample
(i.e., nonindependence) and under- or over-sampling of different strata during sample selection (i.e.,
unequal selection probabilities) (Hahs-Vaughn et al. 2011). As a result, I can confidently estimate
standard errors and unbiased parameter estimates, as well as, present population-based estimates that

account for differential probability of selection into the survey (Hahs-Vaughn et al. 2011).
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Results

Sample Characteristics

Table 2.1 provides descriptive statistics. In this sample, approximately 13% of all women have no
education, 52% have primary education, 26% have secondary education, and 9% have higher
education. In rural areas, approximately 22% of rural women have no education, 64% have primary
education, 13% have secondary education, and 2% have higher education. In urban areas,
approximately 6% of urban women have no education, 43% have primary education, 37% have
secondary education, and 14% have higher education. Across the sample, the majority of women fall
in the poorest and poorer wealth quintiles, are not currently working, are 35—49 years old, are married
or living together, first had intercourse, their first birth, and their first marriage before the age of 19,
had their first child 17 months after getting married, are married for an average of 20 years, report
having two or three children, waited 2—4 years between births, and are using modern contraceptive
methods. In this sample, 236,762 women live in rural areas and 229,061 women live in urban areas,

which corresponds to a total sample size of 465,823 women.

Descriptive Summary of Fertility by Educational Attainment and Rural-Urban Residence

The objective of this chapter is to measure and explain rural-urban disparities in fertility for women
with different levels of educational attainment in Latin America and the Caribbean. The first step is
to provide a descriptive overview of disparities in fertility and educational attainment across rural-
urban areas. Figures 2.1-2.7 show national TFRs forall seven countries between 1986—2017 by rural-
urban residence. Across all seven countries, we observe differences between rural and urban fertility

throughout survey waves, suggesting that women in rural areas have higher fertility than women in
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urban areas across time. In 1989, rural women in Bolivia experienced a TFR of 6.6 children per
woman, while urban women experienced a TFR of 4.0 children per woman. By 2008, rural women
experienced a TFR of 4.9 children per woman and urban women experienced TFR of 2.8 children per
woman. As observed, all seven countries have experienced decreases in TFRs in both rural and urban
areas with more pronounced decreases particularly in rural areas. Despite observed declines in fertility
over time, particularly in rural areas, the gap between rural and urban fertility has yet to completely
close in all seven countries. On one hand, the country with the narrowest gap is the Dominican
Republic. By 2013 rural women experienced a TFR of 2.6 children per woman and urban women
experienced a TFR of 2.4 children per woman, a difference of 0.2 children per woman. On the other
hand, the country with the widest gap is Bolivia. By 2008 rural women experienced a TFR of 4.9
children per woman and urban women experienced a TFR of 2.8 children per woman, a difference of

2.1 children per woman.

While Figures 2.1-2.7 provide a good overview of rural-urban TFRs, this chapter is particularly
interested in measuring rural-urban fertlity disparities for women with different levels of educational
attainment in Latin America and the Caribbean. Figures 2.8—2.10 show national TFRs between 1986—
2017 forall, rural, and urban women by educational attainment using data from the first and last survey
wave in each country. Table 2.3A in the appendix provides the complete descriptive data used to
construct these figures. Specifically, Figure 2.8 shows national TFRs by educational attainment for all
women between 1986—2017. Across all seven countries, we can observe differences in fertility by

educational attainment for all women based on data from the first and the last survey waves.

While the gap between the least and most educated has decreased from the first to the last survey
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wave, these results indicate that women with the least education have substantially higher fertility than
women with the most education. For example, in 1989, the TFR for women in Bolivia with no
education was 6.4 children per woman while the TFR for woman with higher education was 2.0
children per woman, which corresponds to a gap of 4.5 children per woman. By 2008, the TFR for
women in Bolivia with no education was 6.1 children per woman while the TFR for woman with
higher education was 1.9 children per woman, which corresponds to a gap of 4.2 children per woman.
While on average the gap in fertility for women with no and higher education has decreased across

survey waves, we still observe a persistent gap even in the last survey waves.

Figure 2.9 shows national TFRs by educational attainment for women in rural areas between 1986—
2017. In the context of Latin America and the Caribbean, disparities in TFRs between more and less
educated women is even more substantial in rural areas. Compared to the results for all women
displayed in Figure 2.8, women with both lower and higher educational attainment have even higher
fertility in rural areas compared to all women. As can be observed, both lines displaying the TFRs for
women with less and more education have moved up on the horizontal axis. In 1989, the TFR for
rural women in Bolivia with no education was 6.8 children per woman while the TFR for woman with
higher education was 3.3 children per woman, which corresponds to a gap of 3.5 children per woman.
By 2008, the TFR for rural women in Bolivia with no education was 6.4 children per woman while
the TFR for woman with higher education was 2.4 children per woman, which corresponds to a gap
of 3.9 children per woman. Similar fertility disparities by educational attainment in rural areas are

observed in the other six countries.

Finally, Figure 2.10 shows national TFRs by educational attainment for women in urban areas
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between 1986—2017. Compared to the results for all women displayed in Figure 2.8 and the results
for rural women displayed in Figure 2.9, women with both lower and higher educational attainment
have lower fertility in urban areas. As can be observed, the lines displaying the TFRs for women with
less and more education have moved down on the horizontal axis. In 1989, the TFR for urban women
in Bolivia with no education was 5.5 children per woman while the TFR for woman with higher
education was 1.9 children per woman, which corresponds to a gap of 3.6 children per woman. By
2008, the TFR for urban women in Bolivia with no education was 5.6 children per woman while the
TFR for woman with higher education was 1.8 children per woman, which corresponds to a gap of
3.7 children per woman. These descriptive results show substantial rural-urban disparities in fertility
for women with different levels of educational attainment in Latin America and the Caribbean.
Women with higher educational attainment in rural areas have higher fertility than their counterparts
in urban areas. While previous research has largely focused on the protective role of female education
on fertlity (Castro Martin and Juarez 1995; Cochrane 1979; Graff 1979), these descriptive results
suggest that education plays a less protective role on fertility for rural women compared to urban

women in Latin America and the Caribbean.

Multilevel Analysis of Fertility by Educational Attainment and Rural-Urban Residence

Having established substantial rural-urban disparities in fertility for women with different levels of
educational attainment in Latin America and the Caribbean, the next step is to explore the strength,
direction and significance of the association between educational attainment and fertility. In addition
to that, I include an interaction between rural-urban residence and educational attainment to explore
if there are significant disparities in this association. Table 2.2 provides the results of the two-level

Poisson multilevel regression model for number of children born to women in Latin America and the
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Caribbean between 1986—-2017 (N(level-1) = 465,823; N(level-2) = 6,247).

Table 2.2 suggests that less educational attainment is associated with higher fertility. Specifically,
compared to having higher education, having no education is associated with 16-percent (1—incidence
rate ratio) increase in the number of children born to women (p-value<0.000), primary education is
associated with 9-percent increase in the number of children born (p-value<0.000), and secondary
education is associated with 1-percent increase in the number of children born (p-value<0.05). As
described eatlier, I also conducted two-level Poisson multilevel analyses using other measures of
educational attainment, including a measure with further breakdown of educational categories
presented in Table 2.4A in the Appendix and a measure of years of education presented in Table
2.5A in the Appendix. Analyses with these other measures of educational attainment do not change

the direction and the significance of these associations.

Table 2.2 also present results for the interaction between rural-urban residence and educational
attainment on fertility. Drawing on methodological recommendations on estimating, interpreting, and
presenting nonlinear interaction effects (Mize 2019), I test for this interaction using the marginal
effects statistical technique. Specifically, I use tests of second differences (whether two marginal effects
are equal) to determine whether the interactional effect of rural-urban residence and educational
attainment is significant. Table 2.3 presents results for the rural-urban gap in fertility across various
levels of educational attainment by comparing the predictors for women living in rural and urban
areas. In addition, I test the rural-urban gap and whether the size of the rural-urban gap differs across

levels of education (second differences [i.e., the test of interaction]).
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Results indicate that there is a significant rural-urban gap in fertility for women with no, primary, and
higher educational attainment. Testing whether the effect of rural-urban residence differs across levels
of education requires a test of second differences, presented in the final column labeled “contrasts.”
Results suggest that the rural-urban gap in fertility is significantly larger for those with no education
(1.43), primary (1.36), and higher (0.98) (all second differences p<0.001). Women living in rural areas
report higher fertility than women living in urban areas with the same level of education and these
results are significantly different across levels of education, which indicates that the association of

educational attainment and fertility does vary by rural-urban residence.

These results can be viewed graphically in Figure 2.11, which shows that the predicted fertlity by
educational attainment does vary by rural-urban residence. Women with no education in rural areas
have a predictive fertility of 6.05 children whereas women with no education in urban areas have a
predictive fertility of 4.62 children, which corresponds with a significant gap of 1.43 children. The
sameis true for higher levels of educational attainment. While these results suggest substantial rural-
urban disparities in fertility across all levels of educational attainment, they also suggest that the
disparity is higher at lower levels of educational attainment compared to higher levels. Women with
higher education in rural areas have a predictive fertility of 4.94 children whereas women with higher
education in urban areas have a predictive fertility of 3.96 children, which corresponds with a
significant gap of only 0.98 children. Despite this narrowing trend, the rural-urban gap in fertility has
not closed, suggesting that education plays a less protective role for rural women compared to urban

women in Latin America and the Caribbean.

In addition to educational attainment, the two-level Poisson multilevel regression model for fertility
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presented in Table 2.2 also suggests that other geographic, socioeconomic, individual, and
reproductive factors are also significantly associated with fertility. Reporting a lower household wealth,
agricultural occupation, higher age, being married or living together, higher number of years married,
and higher birth parity are significantly associated with higher fertility. On the other hand, reporting
higher household wealth, managerial, clerical, sales, and manual occupations, living in Colombia, the
Dominican Republic, Honduras, and Peru, higher age at-first-intercourse, higher age at-first-birth,
higher age at-first-marriage, higher birth interval, and using modern contraceptive methods are

significantly associated with lower fertility.

Blinder-Oaxaca Decomposition of Fertility by Educational Attainment and Rural-Urban Residence

The previous descriptive and multivariable analyses have shown rural-urban disparities in fertility for
women with different levels of educational attainment in Latin America and the Caribbean. The next
step is to conduct a Blinder-Oaxaca decomposition of fertility to explore whether the observed
disparities are attributable to differences in the composition of the characteristics of rural-urban women
or differences in the e¢ffect of the characteristics of rural-urban women on fertility in Latin America and
Caribbean. The Blinder-Oaxaca decomposition allows me to partition the gap in rural-urban fertility
into “explained” differences in fertility attributable to group characteristics (“the composition effect”)
and “unexplained” differences in fertility attributable to how group characteristics are associated with

fertility (“the rate effect”), which together add to the overall fertility gap (Sen 2014).

Table 2.4 presents the full results from the Blinder-Oaxaca Decomposition of mean fertility
differences between women in rural and urban areas in Latin America and the Caribbean by

educational attainment. Results from the top panel indicate that the predicted fertlity of women in
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rural areas is 5.72 and the predicted fertility of women in urban areas is 4.21. This corresponds to a
difference of 1.51 children between rural and urban areas, a difference that is statistically significant at
p-value<0.001. To understand this difference further, the Blinder-Oaxaca analysis decomposes this
1.51 difference in fertility into three distinct components: the composition effect, which is the part
attributable to differences in the distribution of educational, geographical, socioeconomic, individual,
and reproductive female characteristics; the rate effect, which is the part attributable to differences in
the effects of educational, geographical, socioeconomic, individual, and reproductive characteristics
on fertility; and the znteraction effect, which is the part attributable to the interaction between the

composition effect and the rate effect.

Table 2.4 shows thatabout 101.33% ((—1.53/—1.51) * 100) of the mean difference in fertility between
rural and urban women can be attributed to the composition effect, whereas the contributions of the rate
effect of 6.44% ((—0.10/—1.51) *100) and the snteraction effect of 7.76% ((0.12/—1.51) * 100) are of
less magnitude. These results suggest that differences in the composition of educational, geographical,
socioeconomic, individual, and reproductive female characteristics are significantly associated with
almost all differences in fertility between rural and urban women. Stated differently, if the composition
of female characteristics were the same across rural and urban areas, fertility would be 1.53 percent-

points lower for rural women.

The bottom panel of Table 2.4 also provides a detailed report of the relative importance of each of
the individual covariates that contribute to the total composition effect, the rate effect, and the interaction
effect. As stated eatlier, given that differences in the composition of female characteristics are associated

with almost all differences in fertility between rural and urban areas, I will focus on the determinants
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of the composition effect. The covariates for educational attainment, particularly no education and
secondary education, are statistically significant determinants of the composition etfect at p-value<0.000
and p-value<0.05 respectively. The —0.08 coefficient for no education means that this category
significantly contributes about 5.32% ((—0.08/—1.53) * 100) to the total composition effect and
secondaty education significantly contributes about 1.85% ((—0.03/—1.53) * 100) to the total
composition effect. Other covariates that contribute significantly to the composition effect are country
(Colombia and the Dominican Republic), household wealth (poorest and poorer categories), union
status (married or living together), years married, birth parity (four or more children), birth interval
(4+ years), and use of modern contraceptive methods. These results suggest that differences in the
composition of women’s educational attainment, particularly women with no education and secondary

education, plays an important role in explaining differences in fertility between rural and urban areas.

Discussion and Conclusions

The region of Latin America and the Caribbean has experienced a sharp decline in fertlity and an
increase in educational attainment, which are coupled with accelerated urbanization since the 1950s.
Despite extensive demographic literature on the association of educational attainment and fertility,
less attention has been devoted to explaining how it varies across rural-urban place of residence. The
limited research that exists for other developing regions has established that urban women have lower
fertility than rural women, but even less research has discussed whether this observed disparity is
attributable to differences in the composition in the characteristics of rural-urban women or differences
in the ¢fect of the characteristics of rural-urban women on fertility. Given that the proportion of
women with higher educational attainment has increased over time, we should expect important

compositional changes in the population, which might influence fertility. It is also possible that women’s
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higher educational attainment over time might be more effective in reducing fertility, which could be

attributable to changes in the ¢fect of educational attainment on fertility.

Building on this research gap, in this article I used cross-sectional Demographic and Health Survey
(DHS) data (1986-2017) for seven countries in Latin America and the Caribbean to measure and
explain rural-urban disparities in fertility for women with different levels of educational attainment.
First, I provided a descriptive overview of significant rural-urban disparities in fertility forwomen with
different levels of educational attainment. While TFRs have decreased across rural and urban areas
over time, results indicate that women in rural areas continue to have higher TFR than women in
urban areas, even across similar educational attainment. While previous research has largely focused
on the protective role of female education on fertility, these descriptive results suggest that education
plays a less protective role on fertility for rural women compared to urban women in Latin America
and the Caribbean. I also conducted a multilevel analysis of characteristics that predict fertility,
including an interaction between educational attainment and rural-urban residence. I tested for the
rural-urban gap in fertility and whether the size of the rural-urban gap in fertiity differs across
educational attainment. I found that the association of educational attainment and fertility does vary
by rural-urban residence, with rural women reporting higher fertlity at all levels of educational

attainment.

Next, I conducted a Blinder-Oaxaca decomposition to explore whether the observed fertility
disparities across rural-urban areas in Latin America and the Caribbean are attributable to differences
in the composition in the characteristics of rural-urban women or differences in the ¢fect of the

characteristics of rural-urban women on fertility. Results suggest that differences in the composition in
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the characteristics of rural-urban women—particularly women’s educational attainment—plays an
important role in explaining differences in fertility between rural and urban areas. Given that the
proportion of women with higher educational attainment has increased over time in this region, this
analysis suggests that compositional changes in urban areas play an important role in explaining

disparities in fertility across rural-urban areas.

The results presented in this chapter concur with both the structuralist schooland the spatial diffusion
school of demography. The structuralist school explains rural-urban fertility disparities arising from
socioeconomic structural changes related to industrialization and urbanization, which originate in
urban areas and only later spread to rural areas. In this regard, the accelerated “urban explosion”
experienced in Latin America and the Caribbean since the 1950s has on the one hand, resulted in
drastic transformations in urban areas compared to rural areas, which has decreased fertlity in urban
areas. Structuralist theories explain rural-urban differentials in fertility during the transition to lower
levels of fertility, which are shown in the descriptive results from this study. On the other hand, this
“urban explosion” has also resulted in massive rural-urban internal migration, which has given rise to
the spatial reallocation of the population and the concentration of individuals with specific
characteristics in urban areas. Thus, structuralist theories also explain the Blinder-Oaxaca
decomposition results from this study which suggest that differences in the cmposition in the
characteristics of rural-urban women play an important role in explaining differences in fertility

between rural and urban areas.

The spatial diffusion school explains rural-urban fertility disparities through structural and ideational

changes in the attitudes and behaviors regarding fertility and reproductive behavior, which originate
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in urban areas and spread to rural areas. Despite significantly less structural changes in rural areas, the
descriptive results from this study show that rural areas have also experienced decreases in fertility.
Thus, this may suggest that these fertility changes in rural areas are the product of the spread of
attitudes and behaviors regarding fertility and reproductive behavior, which spread from urban to rural
areas through social interactions, communications channels, and social and transport networks.
Although the descriptive results show that fertility in rural areas is decreasing—albeit not to the levels
of urban areas—diffusion theories also explain the remaining rural-urban differential as a variation in
the timing and pace of rural exposures to the values, behaviors, and technologies diffused from urban

areas.

This chapter contributes to the literature by measuring and explaining rural-urban disparities in fertility
for women with different levels of educational attainment in Latin America and the Caribbean.
Specifically, it decomposes the rural-urban fertility gap by educational attainment into components
and assesses whether the observed differences in fertiity are attributable to differences in the
composition in the characteristics of rural-urban women or differences in the ¢fect of the characteristics
of rural-urban women on fertility. While this approach has a long methodological tradition in various
literatures, to my knowledge it has not been applied to explain rural-urban disparities in fertility for
Latin America and the Caribbean. It has the advantage of providing a unified framework to consider
the collective importance of a vast range of geographic-, socioeconomic-, individual-, and
reproductive-related characteristics, many of which may be individually insignificant. Results from this
study contribute methodologically and conceptually to the literature by suggesting that the observed
rural-urban disparities in fertility are attributable to differences in the composition in the characteristics

of rural-urban women.
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Although this study makes important contributions, I acknowledge the following limitations and the
need for additional research that builds on the aforementioned findings. First, this research relies on
self-reported data on current as well as previous experiences (fertility, desired fertility, contraception,
reproductive history, etc.) during long interviews. Thus, some of these results mightbe an artifact of
reporting bias, whereby respondents selectively choose to shate and/or fail to recall certain
information about their current or previous experiences. In this regard, the direction and significance
of statistical associations relies on the information that respondents selectively choose to shate and /or
fail to recall. This highlights the difficulty of analyzing self-reported demographic and health data
through standardized national household surveys. Second, this research relies on cross-sectional data,
so I am unable to evaluate how educational attainment by rural-urban areas impacts fertility over the
life course and/or if there is a determinant for causation. Given that DHS data is cross-sectional,

longitudinal data is needed to assess both life course and causal effects of this relationship.

Third, in an effort to make comparable analytical variables across countries and waves, I collapsed
categorical responses, which may have led to the loss of significant information. However, as has been
documented in the literature, one of the primary advantages of pooling datasets together is an increase
in statistical power, which in turn, decreases the likelihood of errors from interviewer noise, poorly
worded questions, data entry mistakes, and sampling variability. Fourth, this analysis controls for the
quantity of education, but it does notaccount for the content, quality, and equity of education, which
may endogenously influence the education-fertility relationship (Barro and Lee 1993; Smith 1995).
Thus, I am unable to investigate whether content, quality, and equity creates, expands, or worsens
differences across groups (Esteve and Florez-Paredes 2018). Finally, this analysis is limited to seven

countries in Latin America and the Caribbean. Despite great similarities, it is important to emphasize
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that countries in the region also have unique cultures, histories, and trajectories, so these results cannot
be blindly generalized to other countries in the region or other regions in the world. One way to assess
the generalizability of these results is by replicating this analysis using other countries in the region as

well as other countries from other regions.

As urbanization continues to increase in this region, and more broadly throughout the Global So uth,
we must gain a better understanding of rural-urban disparities to predict future demographic trends
and develop adequate population and development policies. My findings suggest that policy efforts to
improve fertility in Latin America and the Caribbean should account for rural-urban differences, since
place of residence plays a significant role in the fertility trajectories of women. Results from this study
show that the mean differences in fertility between rural and urban women are attributed to differences
in the composition of the characteristics of rural-urban women. These findings can allow policy-makers
and development partners to determine needed services and whether interventions can have positive
causal impact on fertility and other sexual and reproductive outcome to improve the lives of rural and
urban women in the Global South. These findings, particularly, suggest that country governments and
development partners must renew efforts to address the challenges faced by rural women. Specifically,
the increasing urgency for programs that target the specific needs and experiences of the less educated

rural residents, who continue to experience high fertility overall.
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TABLES

Table 2.1: Descriptive statistics (proportions and means) of key variables by region in Latin

America and the Caribbean

Table 2.1: Descriptive statistics (proportions and means) of key variables by
region in Latin America and the Caribbean

(Source: author's calculations of Demographic and Health Surveys data for 7
countries, 1986-2017; N=465,823)

All Rural Utrban

Educational attainment

No Education 13.09 21.66 6.26
Primary 51.99 63.89 42.50
Secondary 26.32 1273 37.17
Higher 8.59 1.72 14.08
Geographic factors
Country
Bolivia 9.53 9.61 9.47
Colombia 19.62 14.08 24.04
Dominican Republic 13.64 10.00  16.55
Guatemala 3.80 5.07 2.79
Haiti 8.80 13.58 498
Honduras 11.07 14.29 8.50
Peru 33,53 33.36 33.67
Socioeconomic factors
Household wealth
Poorest 24.04 47.60 5.23
Poorer 24.27 33.59 16.83
Middle 21.29 13.11 27.81
Richer 16.96 4.26 27.09
Richest 13.45 1.44 23.03
Occupation
Not working 27.83 13.66 14.16
Managerial 5.05 0.75 4.31
Clerical 2.15 0.27 1.88
Sales 21.53 6.92 14.61
Agricultural 17.71 15.79 1.92
Domestic and setrvices 17.63 452 13.10
Manual 8.10 2.47 5.64
Individual and reproductive factors
Age
Under 19 years 0.34 0.18 0.16
20-24 years 3.74 1.87 1.87
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25-34 yeats
35-49 years
Current union status
Never married, widowed, divorced, or not
living together
Married or living together
Age at-first-intercourse
Under 19 years
20-24 years
25-34 years
35-46 years
Age at-first-birth
Under 19 years
20-24 years
25-34 years
35-47 years
Age at-first-marriage
Under 19 years
20-24 years
25-34 years
35-47 years
Marriage-to-birth interval
Years married
Birth parity
Second or third
Fourth or higher
Birth interval
<2 years
2—4 years
4+ years
Modern contraceptive method
Using modern contraceptive method

Not using modern contraceptive method
Total sample (IN)

2698 1216 14.83
68.94  30.17  38.76

15.50 4.77 10.74
8450  39.62  44.88

82.39  38.08 4431
14.90 5.54 9.37
2.67 0.76 1.91
0.03 0.01 0.02

58.43 2817  30.26
3256 1349  19.07
8.81 2.68 6.13
0.20 0.05 0.15

7246 3427  38.19
22.10 8.58 13.52
5.36 1.52 3.85
0.08 0.02 0.06
17.38 17.06  17.63
19.77  20.00  19.58

64.70 2432  40.38
3530  20.07 15.23

30.72 1448  16.23
4277 2125  21.52
26.52 8.66 17.86

5435 2038  33.97
45.65 2401 21.64
465,823 236,762 229,061

Weighted using survey weights provided by DHS
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Table 2.2: Results of the multilevel Poisson model for the incidence rate ratio (IRR) of number

of children born to women in Latin America and the Caribbean

Table 2.2: Results of the multilevel Poisson model for the incidence rate ratio (IRR) of number
of children born to women in Latin America and the Caribbean

(Source: authot's calculations of Demographic and Health Surveys data for 7 countries, 1986—
2017; N(level-1) = 465,823; N (level-2) = 6,247)

95% 95%

Coomn Cl. CI SE.
Low High
Year 0.99 k% 0,99 0.99 0.00
Educational attainment (ref.=Higher)
No Education 1.16 xRk 114 1.19  0.01
Primary 1.09 k107 1.10  0.01
Secondary 1.01 * 1.00 1.03  0.01
Geographic factors
Place of residence (ref.=Urban)
Rural 0.96 ko 0.94 0.98 0.01
Rural X years of education (ref =Urban X Higher)
Rural X No Education 1.04 k- 1.01 1.07  0.01
Rural X Primaty 1.05 xRk 1.02 1.07  0.01
Rural X Secondary 1.03 * 1.00 1.05 0.01
Countyy (ref. =Bolivia)
Colombia 0.82 *kk (.81 0.83  0.00
Dominican Republic 0.83 *kk (.82 0.84 0.01
Guatemala 0.99 0.98 1.01  0.01
Haiti 1.00 0.99 1.02  0.01
Honduras 0.95 ko (0.94 096 0.01
Peru 0.89 *kk (.88 0.90 0.00
Socioeconomic factors
Household wealth (ref.=Richest)
Poorest 1.36 **k 134 1.38  0.01
Poorer 1.26 k124 1.27  0.01
Middle 1.17 *kk 115 1.18  0.01
Richer 1.07 **kx - 1.00 1.08  0.01
Occupation (ref- =Not working)
Managerial 0.96 *x (.95 0.97 0.01
Clerical 0.96 k(.94 097 0.01
Sales 0.98 **k (.97 0.99  0.00
Agricultural 1.01 k- 1.01 1.02  0.00
Domestic and services 0.99 0.98 1.00  0.00
Manual 0.99 * 0.98 1.00  0.01
Individual and reproductive factors
Age (ref=Under 19 years)
20-24 years 1.19 k117 1.21  0.01
25-34 years 1.44 k141 1.46  0.01
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35-49 years
Current union status (ref. =Never married, widowed, divorced
or not living together)
Married or living together
Age at-first-interconrse (ref.=Under 19 years)
20-24 years
25-34 years
3546 years
Age at-first-birth (ref. =Under 19 years)
20-24 years
25-34 years
35-47 years
Age at-first-marriage (ref. =Under 19 years)
20-24 years
25-34 years
35-47 years
Marriage-to-birth interval
Years married
Birth parity (ref.=Second or third)
Fourth or higher
Birth interval (ref. =<2 years)
2—4 years
4+ years
Contraceptive method (ref. =Not using modern contraceptive
method)
Using modern contraceptive method
Random effect (cluster-level)
N(level-1)
N(level-2)

1.51

1.07

0.98
0.98
0.91

0.95
0.91
0.81

0.98
0.97
0.97
1.00
1.03

1.30
0.94
0.80

0.97
0.01

*xk 148
*xk 106
*xk (.98
* 096
* 0.83
fxk (.04
*xk ()89
*xk ()77
kxk (.97
*x%k (.95
0.90
*xk 1,00
frk 102
*xk 130
fxk0.04
*xk (.80
**k (.96
0.01
465,823
6,247

1.54

1.08

0.99
1.00
0.99

0.96
0.92
0.86

0.99
0.99
1.05
1.00
1.03

1.31
0.94
0.81

0.97
0.01

0.02

0.00

0.00
0.01
0.04

0.00
0.01
0.02

0.01
0.01
0.04
0.00
0.00

0.00
0.00
0.00

0.00
0.00

Notes: * p<0.05, #* p<0.01, ** p<0.001

Statistically significant coefficient at p<0.05 are bolded. Reference category is given in parentheses.

Weighted using transformed versions of survey weights provided by DHS
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Table 2.3: Probability of additional children by region and education; marginal effects of
region and differences in effects of region across educational attainment in Latin America

and the Caribbean

Table 2.3: Probability of additional children by region and education; marginal effects of
region and differences in effects of region across educational attainment in Latin America
and the Caribbean

(Source: author's calculations of Demographic and Health Surveys data for 7 countries,
1986-2017; N(level-1) = 465,823; N (level-2) = 6,247)

Regional gap
Educational attainment Rural Urban (AME of Contrasts
Region)
a) No Education 6.05 4.62 1.43 *kok c,d
b) Primary 5.68 4.32 1.36 Frk c,d
¢) Secondary 5.18 4.03 1.16 d
d) Higher 4.94 3.96 0.98 Hkk a,b,c

Notes: The "contrasts" column repotrts which regional gaps are significantly different across levels
of education (second differences). * p<0.05, ** p<0.01, *** p<0.001, two-tailed tests. Statistically
significant coefficient at p<0.05 are bolded.

61



Table 2.4: Mean fertility differences by rural-urban residence and educational attainment in Latin America and the Caribbean,

Blinder-Oaxaca Decomposition

Table 2.4: Mean fertility differences by rural-urban residence and educational attainment in Latin America and the Caribbean,
Blinder-Oaxaca Decomposition
(Source: author's calculations of Demographic and Health Surveys data for 7 countries, 1986—-2017; N=465,823)

Overall Rural-Urban Difference Coefficient S.E.

Rural 5.72 **k (.02

Urban 4.21 xRk (0.02

Difference (Rural-Urban) -1.51 **%k - (0.03

Composition Effect -1.53 *x0.03

Rate Effect -0.10 % (.04

Interaction Effect 0.12 **%0.04

Characteristics Composition Effect Rate Effect Interaction Effect

Coefficient S.E. Coefficient S.E. Coefficient S.E.

Women's years of education (ref.=Higher)
No Education -0.08 *xk (.01 0.06 k% (0.02 -0.04 *xk - (0.01
Primary -0.01 0.01 0.11 ** 0 0.04 -0.04 k% (.01
Secondary -0.03 * 0.01 0.01 0.01 0.02 0.02

Geographic factors
Country (ref. =Bolivia)

Colombia -0.10 **k (.01 0.02 0.01 0.01 * 0.01
Dominican Republic -0.07 **k (.01 0.03 **k (.01 0.02 **k (.01
Guatemala 0.00 0.00 0.00 0.00 0.00 0.00
Haiti 0.00 0.01 0.01 0.01 -0.01 0.01
Honduras 0.01 **k (.00 -0.01 0.01 0.00 0.00
Peru 0.00 0.01 0.03 0.02 0.00 0.00

Socioeconomic factors
Housebhold wealth (ref =Richest)
Poorest -0.52 **k (.03 0.04 0.04 -0.04 0.04

62



Poorer
Middle
Richer

Occupation (ref. =Not working)
Managerial
Clerical
Sales
Agricultural
Domestic and services
Manual

Individual and reproductive factors

Age (ref. =Under 19 years)
20-24 years
25-34 years
35-49 years

Current union status (ref.=Widowed/ divorced/ not living

together)
Married/living together

Age at-first-interconrse (ref.=Under 19 years)
20-24 years
25-34 years
35-46 years

Age at-first-birth (ref. =Under 19 years)
20-24 years
25-34 years
35-47 years

Age at-first-marriage (ref. =Under 19 years)
20-24 years
25-34 years
35-47 years

Marriage-to-birth interval

Years married

Birth parity (ref.=Second or third)
Fourth or higher

Birth interval (ref =<2 years)
2—4 years

-0.13
0.05
0.03

-0.02
0.00
-0.02
-0.01
-0.02
0.00

0.00
0.00
0.01

-0.04

0.00
0.00
0.00

-0.01
-0.02
0.00

0.00
0.00
0.00
-0.01
-0.07

-0.25

0.04
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k3kk

kkk

k3kk

kkk

k3kk

k3kk

kkk

k3kk

kkk
kkk

skkk
kkok

kkk

k3kk

0.01
0.01
0.02

0.00
0.00
0.00
0.01
0.01
0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.01

0.01

0.00

0.04
0.03
0.01

0.00
0.00
0.02
0.04
0.01
0.00

0.00
0.04
-0.01

-0.22

0.00
0.00
0.00

0.02
0.01
0.00

0.00
0.01
0.00
0.10
-1.34

0.09

0.06

*kokk

kkk

kK

kkk

kK
kkk

kK k

kkk

0.02
0.01
0.00

0.00
0.00
0.01
0.03
0.01
0.00

0.00
0.02
0.06

0.04

0.01
0.00
0.00

0.01
0.00
0.00

0.01
0.00
0.00
0.02
0.08

0.01

0.01

-0.02
0.04
0.03

0.01
0.00
0.01
-0.03
0.01
0.00

0.00
0.00
0.00

0.02

0.00
0.00
0.00

0.00
0.01
0.00

0.00
0.01
0.00
0.00
0.03

-0.03

-0.01

*kkk

k3kk

k%

k3kk

skkk
kkk

kkk

k3kk

0.01
0.01
0.02

0.00
0.00
0.00
0.02
0.01
0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00



4+ years -0.17 *¥% - 0.00 0.09 *¥% - 0.00 0.06
Contraceptive method (vef. =Not using modern contraceptive

method)

Using modern contraceptive method -0.06 **% (.00 0.15 **x (.01
Year 0.00

Total sample (N)

0.05
0.00 27.91 **%k 979 0.00

465,823

**k - 0.00
*x%k - 0.01
0.00

Notes: * p<0.05, ** p<0.01, ** p<0.001

Statistically significant coefficient at p<0.05 are bolded. Reference category is given in parentheses.
Weighted using transformed versions of survey weights provided by DHS
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FIGURES

Figure 2.1: Total Fertility Rates (TFRs) by rural-urban residence in Bolivia
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Figure 2.1: Total Fertility Rates (TFRs) by rural-urban residence in Bolivia

(Soutce: authot's calculations of Demographic and Health Surveys data, 1989-2008; N=161,450)
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Figure 2.2: Total Fertility Rates (TFRs) by rural-urban residence in Colombia

Figure 2.2: Total Fertility Rates (TFRs) by rural-urban residence in Colombia
(Source: authot's calculations of Demographic and Health Surveys data, 1986-2015; N=295,965)
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Figure 2.3: Total Fertility Rates (TFRs) by rural-urban residence in the Dominican Republic

Figure 2.3: Total Fertility Rates (TFRs) by rural-urban residence in the Dominican Republic
(Source: authot's calculations of Demographic and Health Surveys data, 1986-2013; N=189,768)
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Figure 2.4: Total Fertility Rates (TFRs) by rural-urban residence in Guatemala

Figure 2.4: Total Fertility Rates (TFRs) by rural-urban residence in Guatemala
(Soutce: authot's calculations of Demographic and Health Surveys data, 1987-2015; N=127,430)
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Figure 2.5: Total Fertility Rates (TFRs) by rural-urban residence in Haiti

Figure 2.5: Total Fertility Rates (TFRs) by rural-urban residence in Haiti
(Source: authot's calculations of Demogtraphic and Health Surveys data, 1994-2017; N=120,614)
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Figure 2.6: Total Fertility Rates (TFRs) by rural-urban residence in Honduras
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Figure 2.6: Total Fertility Rates (TFRs) by rural-urban residence in Honduras

(Source: authot's calculations of Demographic and Health Sutrveys data, 2005-2012; N=99,353)
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Figure 2.7: Total Fertility Rates (TFRs) by rural-urban residence in Peru

Figure 2.7: Total Fertility Rates (TFRs) by rural-urban residence in Peru
(Source: author's calculations of Demographic and Health Surveys data, 1986-2012; N=558,676)
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Figure 2.8: Trends in Total Fertility Rates (TFRs) by educational attainmentin Latin America

and the Caribbean

Figure 2.8: Trends in Total Fertility Rates (TFRs) by educational attainment in Latin America and the Caribbean
(rates are averages for 3 years around the point in the graph)
(Source: author’s calculations from DHS data for 7 countries, 1986—2017; N=465,823)
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Figure 2.9: Trends in Total Fertility Rates (TFRs) by educational attainment and rural

residence in Latin America and the Caribbean

Figure 2.9: Trends in Total Fertility Rates (TFRs) by educational attainmentand and rural residence in Latin America and
the Caribbean (rates are averages for 3 years around the point in the graph)
(Source: author’s calculations from DHS data for 7 countries, 1986-2017; N=236,762)
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Figure 2.10: Trends in Total Fertility Rates (TFRs) by educational attainment and urban

residence in Latin America and the Caribbean

Figure 2.10: Trends in Total Fertility Rates (TFRs) by educational attainment and urban residence in Latin America and
the Caribbean (rates are averages for 3 years around the point in the graph)
(Source: author’s calculations from DHS data for 7 countries, 1986-2017; N=229,061)
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Figure 2.11: Linear predictions of fertility by educational attainment and rural-urban residence

in Latin America and the Caribbean

Figure 2.11: Linear predictions of fertility by educational attainment and rural-urban residence in Latin America and the
Caribbean (rates are averages for 3 years around the point in the graph)
(Source: author’s calculations from DHS data for 7 countries, 1986-2017; N(level-1) = 465,823; N(level-2) = 6,247)
6.25
6.05
e _
5.75 “~- _ 568
N -
1.43 *** S~ ~o
5.05 ~ 518
e~ _
1.36 ** TTe~al_ 494
“-e
4.75
1.16
4.62 0.98 ***
4.25 y%y)
4.03
3.96
3.75
No Education Primary Secondary Higher
- @ -Rural —@— Urban

75



APPENDIX: TABLES

Table 2.1A: Results of the Negative Binomial model for the incidence rate ratio (IRR) of

number of children born to women in Latin America and the Caribbean

Table 2.1A: Results of the Negative Binomial model for the incidence rate ratio
(IRR) of number of children born to women in Latin America and the Caribbean
(Source: author's calculations of Demographic and Health Surveys data for 7
countries, 1986—2017; N (level-1) = 465,823)

95% 95%

IRR CI CI SE.
Coefficient Low High
Year 0.99 *¥k 099 099 0.00
Educational attainment (ref.=Higher)
No Education 1.18 k116 1.19 0.01
Primary 1.10 *k1.09 1.11 0.00
Secondary 1.02 **k 101 1.03 0.00
Geographic factors
Place of residence (ref.=Urban)
Rural 0.96 *¥kk 094 097 0.01
Rural X years of education (ref.=Urban X Higher)
Rural X No Education 1.05 *kk 103 1.07 0.01
Rural X Primary 1.05 *¥k 103 1.07 0.01
Rural X Secondary 1.03 *** 101 1.05 0.01
Country (ref.=Bolivia)
Colombia 0.82 **k 081 0.83 0.00
Dominican Republic 0.83 **k (082 0.84 0.01
Guatemala 0.99 098 1.01 0.01
Haiti 1.00 *¥*k 099 1.02 0.01
Honduras 0.95 *¥*k 094 096 0.01
Peru 0.89 **kk (088 090 0.00
Socioeconomic factors
Household wealth (ref.=Richest)
Poorest 1.36 **k 134 138 0.01
Poorer 1.26 k124 1.27 0.01
Middle 1.17 k115 1.18 0.01
Richer 1.07 *kk 106 1.08 0.01
Occupation (ref- =INot working)
Managerial 0.96 **k (095 097 0.00
Clerical 0.95 ¥k 094 096 0.01
Sales 0.98 *¥*k 097 098 0.00
Agricultural 1.02 *xk 102 1.02 0.00
Domestic and setvices 0.99 **k 098 099 0.00
Manual 0.99 *¥*k 099 1.00 0.00

Individual and reproductive factors
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Age (ref.=Under 19 years)
20-24 years
25-34 years
35—49 years
Current union status (ref. =Never married, widowed,
divorced or not living together)
Married or living together
Age at-first-intercourse (ref =Under 19 years)
20-24 years
25-34 years
35-46 years
Age at-first-birth (ref. =Under 19 years)
20-24 years
25-34 years
35-47 years
Age at-first-marriage (ref. =Under 19 years)
20-24 years
25-34 years
35-47 years
Marriage-to-birth interval
Years married
Birth parity (ref.=Second or third)
Fourth or higher
Birth interval (ref =<2 years)
2—4 years
4+ years
Contraceptive method (ref. =Not using modern
contraceptive method)
Using modern contraceptive method

N(level-1)

1.19
1.44
1.52

1.07

0.98
0.98
0.93

0.95
0.92
0.87

0.99
0.95
0.88
1.00
1.03

1.31
0.93
0.79

0.96

koK sk

kK k

kkk

kK k

kkk

kkk

kkk
kkk
kkk

kkk
kK

kkk
kkk

kK k

kkk

kK k

kkk

1.16
1.39
1.47

1.07

0.97
0.96
0.80

0.95
0.91
0.82

0.98
0.94
0.80
1.00
1.03

1.31
0.93
0.79

0.95

465,823

1.23
1.48
1.57

1.08

0.98
0.99
1.08

0.96
0.93
0.92

0.99
0.97
0.98
1.00
1.03

1.32
0.94
0.80

0.96

0.02
0.02
0.02

0.00

0.00
0.01
0.07

0.00
0.00
0.03

0.00
0.01
0.05
0.00
0.00

0.00
0.00
0.00

0.00

Notes: * p<0.05, ** p<0.01, *** p<0.001

Statistically significant coefficient at p<<0.05 are bolded. Reference categoryis given in

parentheses.
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Table 2.2A: Results of the Linear model for the number of children born to women in Latin

America and the Caribbean

Table 2.2A: Results of the Linear model for the number of children born to women
in Latin America and the Caribbean

(Source: author's calculations of Demographic and Health Surveys data for 7
countries, 1986—2017; N (level-1) = 465,823)

95% 95%

Coefficient C.I. C.I. SE.
Low High
Year -0.05 **k _0.05 -0.04 0.00
Educational attainment (ref.=Higher)
No Education 0.48 **k (037 0.60 0.06
Primary 0.01 -0.04 0.07 0.03
Secondary -0.14 **k _0.18 -0.09 0.02
Geographic factors
Place of residence (ref.=Urban)
Rural -0.31 *kEk_(0.39 -0.23 0.04
Rural X years of education (ref. =Urban X Higher)
Rural X No Education 0.48 *kk (034 0.62 0.07
Rural X Primary 0.37 **k (028 046 0.05
Rural X Secondary 0.13 *¥*¥* (.04 0.22 0.05
Country (ref.=Bolivia)
Colombia -0.94 *kk 101 -0.87 0.03
Dominican Republic -0.88 **% 095 -0.81 0.04
Guatemala -0.07 -0.17 0.02 0.05
Haiti 0.01 -0.07 0.10 0.04
Honduras -0.20 *kEk .27 -0.12 0.04
Peru -0.62 *kk _0.69 -0.55 0.03
Socioeconomic factors
Household wealth (ref.=Richest)
Poorest 1.41 **k 135 1.48 0.03
Poorer 1.01 *** 096 1.07 0.03
Middle 0.66 *kk (0.61 0.70 0.03
Richer 0.30 *kk 026 034 0.02
Occeupation (ref-=Not working)
Managerial -0.16 ***x (022 -0.11 0.03
Clerical -0.09 **k 0,15 -0.03 0.03
Sales -0.10 **k 0,14 -0.05 0.02
Agricultural 0.14 **k (0.09 0.20 0.03
Domestic and services -0.08 **k (.12 -0.03 0.02
Manual -0.07 ** 0.13 -0.01 0.03
Individual and reproductive factors
Age (ref-=Under 19 years)
20-24 years 0.35 *kk 029 041 0.03
25-34 yeats 0.71 *kk (.65 0.78 0.04
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35-49 years 0.79 ®kx (070 0.89 0.05
Current union status (ref.=Never married, widowed,
divorced or not living together)

Married or living together 0.36 **k (032 040 0.02
Age at-first-interconrse (ref. =Under 19 years)

20-24 years -0.09 ®kx (.14 -0.05 0.02

25-34 years -0.14 *kx (021 -0.07 0.03

35-46 years -0.22 -0.46 0.03 0.13
Age at-first-birth (ref. =Under 19 years)

20-24 years -0.27 ®kx (031 -0.23 0.02

25-34 years -0.35 ®kx (042 028 0.04

35-47 years -0.44 ®kx 0.04 -0.24 0.10
Age at-first-marriage (ref. =Under 19 years)

20-24 years -0.02 -0.07 0.03 0.03

25-34 years 0.03 -0.05 0.11 0.04

35-47 years 0.04 -0.20 0.29 0.13
Marriage-to-birth interval -0.01 **k _0.01 -0.01 0.00
Years married 0.13 *k*x (012 0.13 0.00
Birth parity (ref-=Second or third)

Fourth or higher 1.54 **k 152 156 0.01
Birth interval (ref. =<2 years)

2—4 years -0.33 **k 036 -0.31 0.01

4+ years -1.04 **k 107 -1.02 0.01
Contraceptive method (vef.=Not using modern
contraceptive method)

Using modern contraceptive method -0.21 **%k (.24 -0.18 0.02

N(level-1) 465,823

Notes: * p<0.05, ** p<0.01, *** p<0.001
Statistically significant coefficient at p<<0.05 are bolded. Reference categoryis given in
parentheses.
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Table 2.3A: Total Fertility Rates (TFRs) by educational attainment, rural-urban residence, country, and survey year in Latin

America and the Caribbean

Table 2.3A: Total Fertility Rates (TFRs) by educational attainment, rural-urban residence, country, and survey year in Latin America and the Caribbean (rates are averages for 3 years around the survey year)
(Source: author's calculations of Demographic and Health Surveys data for 7 countries, 1986—2017; N =465,823)

All Rural Utban
Country Year TFR* Educational Attainment D;flfg znom Educational Attainment D;flfg r;n(;ae Educational Attainment D;ﬁ%tse“l()m
No No No
All  Education Primary Secondary Higher Education Primary Secondary Higher Education Primary Secondary Higher
1989 5.0 6.4 6.0 3.7 2.0 4.5 6.8 6.6 4.7 33 35 5.5 5.3 34 1.9 3.6
1994 4.8 6.5 6.1 34 2.1 43 6.5 6.7 4.6 2.1 44 6.6 5.4 32 2.1 44
Bolivia 1998 42 7.1 5.7 33 22 5.0 7.5 6.6 4.6 4.1 35 6.2 4.9 3.1 2.1 4.1
2003 3.8 6.8 4.9 2.7 2.1 4.7 7.4 5.6 3.6 2.6 4.8 5.2 4.2 2.6 2.0 3.1
2008 3.5 6.1 4.7 3.0 1.9 4.2 6.4 5.4 3.8 2.4 3.9 5.6 4.0 2.9 1.8 3.7
1986 3.2 52 39 2.5 1.4 3.9 6.2 4.9 4.2 2.5 3.7 44 3.3 23 12 3.1
1990 2.8 4.8 35 2.4 1.5 33 5.5 4.0 22 0.7 4.8 42 3.1 24 1.5 2.7
1995 3.0 5.0 3.8 2.6 1.8 3.1 5.6 4.5 35 3.0 2.6 39 32 2.5 1.8 2.1
Colombia 2000 2.6 4.0 3.6 2.4 1.5 2.5 4.5 4.2 3.1 1.1 3.4 35 31 2.3 1.5 2.0
2005 24 4.5 34 2.4 1.4 3.0 4.8 3.8 29 2.0 2.8 4.1 31 2.3 1.4 2.7
2010 2.1 43 32 2.3 1.4 2.9 5.3 3.3 2.6 1.8 3.5 3.2 3.2 22 1.4 1.8
2015 2.0 3.9 3.0 2.1 1.6 2.3 4.7 3.2 2.5 1.8 2.9 2.7 2.8 2.0 1.6 1.2
1986 3.7 5.2 4.2 2.9 2.2 3.0 5.7 5.1 2.9 2.1 36 4.7 3.6 2.9 2.2 2.5
1991 33 52 3.8 2.8 2.5 2.6 6.4 4.3 3.6 3.9 2.5 33 34 2.6 2.4 0.8
. 1996 32 5.0 3.7 2.6 1.9 3.1 6.0 4.0 32 2.9 3.1 33 34 2.5 1.9 1.5
Dominican
Republic 1999 2.7 2.2 35 2.5 13 0.9 1.1 3.5 3.0 1.1 -0.1 43 3.6 2.4 1.3 3.0
2002 3.0 4.5 3.6 2.7 2.2 2.3 4.9 3.9 2.8 2.2 2.7 4.1 35 2.7 2.2 1.9
2007 2.4 3.9 3.0 2.4 1.8 2.2 4.7 3.3 2.6 1.8 2.8 33 2.8 24 1.8 1.5
2013 2.5 5.1 3.2 2.5 1.9 3.2 5.5 3.2 2.4 2.2 3.3 4.9 3.2 2.5 1.9 3.1
1987 5.5 6.8 5.1 2.7 3.1 3.7 7.1 5.8 2.7 6.8 0.3 5.6 4.1 2.6 29 2.7
1995 5.1 7.1 5.1 2.7 1.8 53 7.4 5.7 2.6 (na) 7.4 6.1 4.4 2.7 1.7 44
Guatemala
1998-1999 5.0 6.8 5.2 3.0 2.8 4.0 7.0 5.9 2.7 2.6 7.0 6.3 43 3.1 29 33
2014-2015 3.1 4.6 3.5 2.4 1.6 3.0 4.8 3.8 2.7 1.2 4.8 3.9 3.0 2.2 1.7 2.2
1994-1995 4.8 6.1 4.8 2.5 1.9 4.2 6.6 5.9 3.6 (na) 6.6 4.6 3.7 2.3 1.9 2.6
2000 4.7 6.1 5.3 2.8 2.0 4.1 6.6 6.1 3.8 (na) 6.6 4.7 43 25 22 2.4
Haiti 2005-2006 3.9 5.9 4.3 2.5 1.8 4.1 6.5 5.0 32 1.4 6.5 39 3.3 2.2 21 1.8
2012 3.5 5.4 43 2.7 1.9 3.5 5.9 4.8 35 2.0 5.9 39 3.6 2.2 1.9 2.0
2016-2017 3.0 4.9 4.1 2.4 1.2 3.7 5.4 4.6 2.8 1.5 5.4 33 3.0 2.1 1.1 2.1
2005-2006 33 4.9 3.8 2.2 1.8 3.1 5.3 4.2 2.9 1.6 37 3.6 32 2.1 1.8 1.8
Honduras
2011-2012 2.9 4.1 3.5 2.5 1.7 2.5 4.3 4.2 2.7 2.1 22 34 3.1 2.5 1.6 1.8
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1986
1991-1992
1996
2000
2004-2006
2007-2008
2009
2010
2011
2012

Peru

4.1
35
35
2.8
2.5
2.5
2.6
2.5
2.6
2.6

6.6
7.0
6.9
5.1
4.6
4.6
4.4
3.6
3.8
4.7

5.0
5.1
5.0
4.1
3.7
3.7
3.6
3.7
3.7
3.5

3.1
3.1
3.0
2.4
2.5
2.5
2.6
2.6
2.7
2.6

1.9
1.9
2.1
1.8
1.6
1.6
19
1.7
1.8
1.9

4.7
5.1
4.8
33
2.9
2.9
2.5
1.9
2.0
2.8

7.4
7.8
7.3
55
4.8
4.8
5.2
4.3
4.1
5.2

6.1
6.5
59
4.8
4.1
4.1
4.0
4.1
4.0
3.9

4.1
4.7
4.0
3.0
32

32
3.0
31
3.1

7.4
33
3.0
3.0
2.0
2.0
2.5
3.0
23
2.4

0.0
4.5
4.2
2.4
2.8
2.8
2.7
13
1.8
2.8

4.3
5.4
5.9
33
3.6
3.6
2.4
2.3
33
3.0

39
39
4.0
3.0
3.1

32
32
33
3.0

3.0
2.9
2.8
2.3
2.3
2.3
2.4
2.5
2.6
2.5

1.9
1.8
2.1
1.7
1.6
1.6
1.9
1.6
1.8
1.9

2.4
3.6
3.9
15
2.0
2.0
0.6
0.7
1.5
1.1

Notes: ¥*Total fertility rate for the three years preceding the survey for age group 15-49 expressed pet woman
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Table 2.4A: Results of the multilevel Poisson model for the incidence rate ratio (IRR) of

number of children born to women in Latin America and the Caribbean

Table 2.4A: Results of the multilevel Poisson model for the incidence rate ratio (IRR) of
number of children born to women in Latin America and the Caribbean

(Source: authot's calculations of Demographic and Health Sutveys data for 7 countries,
1986-2017; N (level-1) = 465,823; N(level-2) = 6,247)

95% 95%

IRR Cl. CI SE.
Coefficient Low High
Educational attainment (ref.=Higher)
No Education 1.18 xRk 116 1.20  0.01
Incomplete Primary 1.11 **x 1.09 113  0.01
Complete Primary 1.06 **x 1.05 1.08  0.01
Incomplete Secondary 1.04 **k - 1.02 1.05 0.01
Complete Secondary 0.99 0.98 1.01  0.01
Geographic factors
Place of residence (ref. =Urban)
Rural 0.97 k% 0.94 0.99  0.01
Rural X years of education (ref =Urban X Higher)
Rural X No Education 1.04 **x 101 1.07  0.01
Rural X Incomplete Primary 1.05 ko 1.02 1.07  0.01
Rural X Complete Primary 1.01 0.99 1.04 0.01
Rural X Incomplete Secondary 1.02 1.00 1.05 0.01
Rural X Complete Secondary 1.01 0.99 1.04 0.01
Country (ref-=Bolivia)
Colombia 0.83 *rEk (.82 0.84  0.00
Dominican Republic 0.83 **k (.82 0.84 0.01
Guatemala 0.99 0.98 1.01  0.01
Haiti 1.00 0.99 1.02  0.01
Honduras 0.96 *xk (.95 0.97  0.01
Peru 0.89 **% (.89 0.90  0.00
Socioeconomic factors
Household wealth (ref.=Richest)
Poorest 1.34 *xk 133 136 0.01
Poorer 1.25 xRk 123 126  0.01
Middle 1.16 *xk 1,15 1.17  0.01
Richer 1.07 *xk1.06 1.08  0.01
Ocenpation (ref. =Not working)
Managerial 0.97 **x (095 0.98 0.01
Clerical 0.97 *xk (.95 098  0.01
Sales 0.98 **% (.98 0.99  0.00
Agricultural 1.01 **k 1.00 1.02  0.00
Domestic and services 0.99 0.98 1.00  0.00
Manual 0.99 0.98 1.00 0.01

Individual and reproductive factors
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Age (ref.=Under 19 years)

20-24 years 1.19 **k 117 122 0.01
25-34 years 1.45 *kk 142 1.47  0.01
35—49 years 1.52 *kx 149 1.56  0.02
Current union status (ref. =Never married, widowed,
divorced or not living together)
Married or living together 1.07 **%  1.06 1.08  0.00
Age at-first-intercourse (ref.=Under 19 years)
20-24 years 0.99 *k% - 0.98 1.00  0.00
25-34 years 0.98 0.96 1.00  0.01
35-46 years 0.90 * 0.83 0.99 0.04
Age at-first-birth (ref.=Under 19 years)
20-24 years 0.95 *k% - 0.94 0.96  0.00
25-34 years 0.91 *¥% - 0.90 0.92  0.01
35-47 years 0.81 *kx o 0.77 0.86  0.02
Age at-first-marriage (ref. =Under 19 years)
2024 years 0.98 **kx (.97 0.99 0.01
25-34 years 0.96 **k* - 0.95 0.98 0.01
35-47 years 0.97 0.90 1.06  0.04
Marriage-to-birth interval 1.00 % 1.00 1.00  0.00
Years married 1.02 ¥k 1.02 1.03  0.00
Birth parity (ref-=Second or third)
Fourth or higher 1.30 **kx - 1.30 1.31  0.00
Birth interval (ref.=<2 years)
24 years 0.94 *kx - 0.94 094  0.00
4+ years 0.81 *k% (.80 0.81  0.00
Contraceptive method (ref. =Not using moderm
contraceptive method)
Using modern contraceptive method 0.97 *kx (.90 0.97  0.00
Year 0.99 *k% - 0.99 0.99  0.00
Random effect (cluster-level) 0.01 0.01 0.01  0.00
N(evel-1) 465,823
N(evel-2) 6,247

Notes: * p<0.05, #* p<0.01, *#* p<0.001

Statistically significant coefficient at p<<0.05 are bolded. Reference categoryis given in

parentheses.

Weighted using transformed versions of survey weights provided by DHS
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Table 2.5A: Results of the multilevel Poisson model for the incidence rate ratio (IRR) of

number of children born to women in Latin America and the Caribbean

Table 2.5A: Results of the multilevel Poisson model for the incidence rate ratio (IRR) of
number of children born to women in Latin America and the Caribbean

(Source: authot's calculations of Demographic and Health Surveys data on 7 countries,
1986-2017; N (level-1) = 465,823; N(level-2) = 6,247)

95% 95%

IRR ClL. CIL SE.
Coefficient Low High
Years of education (ref.=10+ years)
0 years 1.17 **x 115 1.19  0.01
1-3 years 1.13 k111 1.14  0.01
4—6 yeats 1.07 *kx o 1.00 1.09  0.01
7-9 years 1.04 **k - 1.03 1.05 0.01
Geographic factors
Place of residence (ref =Urban)
Rural 0.99 0.97 1.00  0.01
Rural X years of education (ref.=Urban X 10+ years)
Rural X 0 years 1.02 * 1.00 1.04 0.01
Rural X 1-3 years 1.02 ** 1.00 1.04  0.01
Rural X 4-6 years 1.01 0.99 1.03  0.01
Rural X 7-9 years 0.99 0.97 1.01  0.01
Country (ref.=Bolivia)
Colombia 0.81 **kx (.80 0.82  0.00
Dominican Republic 0.83 *rk (.82 0.84 0.01
Guatemala 0.98 k- (0.960 0.99 0.01
Haiti 0.99 0.98 1.01  0.01
Honduras 0.94 *kx (.93 096 0.01
Peru 0.89 *kx (.88 0.90  0.00
Socioeconomic factors
Housebold wealth (ref. =Richest)
Poorest 1.34 *kk o 1.32 1.36  0.01
Poorer 1.25 *kx 123 1.26  0.01
Middle 1.16 *kx 115 1.17  0.01
Richer 1.07 *kx - 1.00 1.08  0.01
Occupation (ref. =Not working)
Managerial 0.96 % 0.95 0.97  0.01
Clerical 0.96 *kx (.95 098 0.01
Sales 0.98 **kx (.98 0.99  0.00
Agricultural 1.01 **kx - 1.00 1.02  0.00
Domestic and services 0.99 0.98 1.00  0.00
Manual 0.99 0.98 1.00  0.01
Individual and reproductive factors
Age (ref =Under 19 years)
20-24 years 1.19 *kk 117 1.22 0.01
25-34 years 1.44 *kk 141 1.47  0.01
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35-49 years

Current union status (ref. =Never married, widowed,

divorced or not living together)
Married or living together

Age at-first-intercourse (ref. =Under 19 years)

20-24 years
25-34 years
35-46 years
Age at-first-birth (ref.=Under 19 years)
20-24 years
25-34 years
35-47 years

Age at-first-marriage (ref. =Under 19 years)

20-24 years
25-34 years
35-47 years
Marriage-to-birth interval
Years married
Birth parity (ref.=Second or third)
Fourth or higher
Birth interval (ref. =<2 years)
2—4 years
4+ years

Contraceptive method (ref.=INot using modern

contraceptive method)

Using modern contraceptive method

Year

Random effect (cluster-level)
N(level-1)

N(level-2)

1.51

1.07

0.99
0.98
0.91

0.95
0.91
0.81

0.98
0.96
0.97
1.00
1.02

1.30
0.94
0.81

0.97
0.99
0.01

kkk

kokk

kkk

kokk
*kokk
kokk

kkk
kkk

kksk
kkk

kkk

kokk

kokk

)oKk
)oKk

1.48

1.06

0.98
0.96
0.83

0.94
0.89
0.77

0.97
0.95
0.90
1.00
1.02

1.30

0.94
0.80

0.96
0.99
0.01

465,823

6,247

1.55

1.08

1.00
1.00
0.99

0.96
0.92
0.86

0.99
0.98
1.05
1.00
1.03

1.31
0.94
0.81

0.97
0.99
0.01

0.02

0.00

0.00
0.01
0.04

0.00
0.01
0.02

0.01
0.01
0.04
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

Notes: * p<0.05, ** p<0.01, *** p<0.001

Statistically significant coefficient at p<<0.05 are bolded. Reference category is given in parentheses.
Weighted using transformed versions of survey weights provided by DHS
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APPENDIX: FIGURES

Figure 2.1A: Trends in Total Fertility Rates (TFRs) by country and survey year in Latin

America and the Caribbean

Figure 2.1A: Trends in Total Fertility Rates (TFRs) by country and survey year in Latin
America and the Caribbean (rates are averages for 3 years around the point in the graph)
(Source: author’s calculations from DHS data for 7 countries, 1986-2017; N=465
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Figure 2.2A: Distribution of educational attainment by country and survey year in Latin

America and the Caribbean

Figure 2.2A: Distribution of educational attainment by country and survey year in Latin
America and the Caribbean
(Source: author’s calculations from DHS data for 7 countries, 1986—-2017; N=465,823)
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CHAPTER THREE: RURAL-URBAN DIFFERENCES IN UNINTENDED
PREGNANCIES, CONTRACEPTIVE NONUSE, AND TERMINATED

PREGNANCIES IN LATIN AMERICA AND THE CARIBBEAN?

Abstract

Using Demographic and Health Survey (DHS) data (1986-2017) for Bolivia, Colombia, the
Dominican Republic, Guatemala, Haiti, Honduras, and Peru, this chapter presents analysis of rural-
urban disparities in sexual and reproductive health in Latin America and the Caribbean. To evaluate
rural-urban disparities in unintended pregnancies (N(level-1) = 296,239; N(level-2) = 6,169),
contraceptive nonuse (N(level-1) = 660,410; N(level-2) = 6,262), and terminated pregnancies (N (evel-
1) = 660,269; N(level-2) = 6,262), I conduct descriptive, relative risk, and multilevel analyses. I control
fora series of geographic, socioeconomic, individual, and reproductive factors to assess theassociation
between rural-urban residence and sexual and reproductive health. Descriptive results and relative risk
analyses indicate significant rural-urban differences for sample characteristics, sexual and reproductive
health outcomes, contraceptive methods, and types of terminations. Multilevel analyses suggest that
rural respondents have higher risk of contraceptive nonuse, although this is reduced with household
wealth. On the other hand, urban respondents have higher risk of unintended pregnancies and
terminated pregnancies. My findings imply that policy efforts to improve sexual and reproductive
health in Latin America and the Caribbean, should take into account rural-urban differences, since

place of residence plays a role in the risk of these outcomes. In addition, this should be accompanied

2 A modified version of this chapter is forthcoming in Women's Reproductive Health in 2022. The reference for this
publication is as follows:
Mena-Meléndez, Lucrecia. 2022. “Rural-Utrban Differences in Unintended Pregnancies, Contraceptive Nonuse,
and Terminated Pregnancies in Latin America and the Catibbean.” Women’s Reproductive Health 9(2),
forthcoming.
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by consideration of individual and household characteristics, since rural-urban differences in sexual
and reproductive health are at least partly explained by differences in the levels of these proximal
factors. These findings suggest the need for programs that target the urban poor, especially as this

population continues to rapidly grow in developing countries.

Introduction

Between 2010-2014, unintended pregnancies accounted for 44% of pregnancies around the world,
with a rate of 62 unintended pregnancies per 1,000 women aged 15—44 (Bearak et al. 2018). While
unintended pregnancies have generally decreased worldwide (—17%) in the past three decades,
including developing regions like Africa (—17%) and Asia (—20%), the region of Latin America and the
Caribbean has experienced the smallest decrease (—7%) (Bearak et al. 2018). Between 2010—2014, this
region had the highestrate of unintended pregnancies of any world region—96 per 1,000 women aged
15—44 (Bearak et al. 2018). According to established definitions, #ntended pregnancies are defined as
those that are conceived when a baby is desired; whereas, wnintended pregnancies include both those
that are wmwanted (e.g., a baby is not wanted at any time) and those that are wistimed (e.g., a baby is
wanted eventually, but notuntil a later time). Both mistimed and intended pregnancies are considered

wanted (Kaufmann, Morris, and Spitz 1997).

Previous research has documented that unintended pregnancies are associated with adverse health
outcomes (Zuehlke 2009). While some unintended pregnancies may eventually become wanted, many
do not, and may result in undesired consequences for both mothers and children. In the developing
wortld, unintended pregnancies are associated with subsequent maternal morbidity, unsafe abortions,
maternal mortality, inadequate or delayed initiation of pre-natal care, malnutrition, smoking and
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drinking during pregnancy, vertical transmission of HIV to children, premature birth, lack of breast-
feeding, and mental illness for both mothers and children (Bearak et al. 2018; Claridge and Chaviano
2013; Finer and Zolna 2011; Messer et al. 2005; Prada, Biddlecom, and Singh 2011; Shah et al. 2011;
World Health Organization 2019). With an estimated 88 million unintended pregnancies per year in
developing countries (Bearak et al. 2018), eliminating the occurrence of unintended pregnancies could

prevent approximately one-fourth of all maternal deaths (Upadhyay and Robey 1999).

Unintended pregnancies occur as a result of ineffective, inconsistent, incorrect, or nonuse, as well as,
unmet need of family planning methods (Centers for Disease Control and Prevention 2015). The
mechanisms through which this occurs is through poor knowledge and misconceptions of
contraceptive use (Williamson et al. 2009), contraceptive failure (Darroch and Singh 2013), shortage
in contraceptive supplies (Darroch 2013), coerced contraceptive decision-making (Miller et al. 2010),
inconsistent and incorrect condom use (Christofides et al. 2014), and lack of knowledge of emergency
contraception (Aziken, Okonta, and Ande 2003; Myer et al. 2007). If used effectively, consistently,
and correctly, family planning methods may decrease unintended pregnancies by helping space
pregnancies, delay pregnancies in young girls with higher health risks due to early childbearing, prevent
pregnancies among older women with higher health risks due to late childbearing, and give women
more choices and control over their education, employment, and community involvement (Upadhyay

and Robey 1999; World Health Organization 2019).

A major consequence of unintended pregnancies are pregnancy terminations, which if induced are
associated with adverse maternal and child health outcomes (Atrash and Rowland Hogue 1990). In
many developing countries, women do not have access to safely performed terminations, as a result
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of lack of medical care, as well as, legal restrictions placed upon the procedure. With an annual rate of
44 abortions per 1,000 women aged 15—44, Latin America and the Caribbean has the highest abortion
rate worldwide (Singh et al. 2018) even though more than 97% of reproductive-aged women live in
countries with restrictive abortion laws (Guttmacher Institute 2018)." Thus, mostwomen have to rely
on clandestine abortions, which are frequently unsafe (e.g., incomplete abortion, uterine perforation,
excessive hemorrhage, peritonitis, septic or hemorrhagic shock, traumatic or chemical lesion, and toxic
reactions to products ingested or placed in the genitals).”! In 2014, unsafe abortions were responsible
for at least 10% of all maternal deaths in the region (Guttmacher Institute 2018). In addition, unsafe
abortions have medium and long-term health (e.g., upper genital tract infections, complications for
sexual life, chronic pelvic pain, infertility, and ectopic pregnancies) and social consequences (e.g.,

family disruption and different forms of ostracism) for women and families (Guttmacher Institute

2018; Hatt and Waters 20006; Singh et al. 2018).

Rural-Urban Disparities in Sexual and Reproductive Health

Sexual and reproductive outcomes vary significantly across rural-urban areas and across world regions.
Research suggests, that on average, urban women have better sexual and reproductive health outcomes
than rural women (Lurie et al. 2008; Mberu et al. 2014). The assumption is that living in urban areas
changes the financial and opportunity costs of childbearing, expands expectations for higher

education, provides opportunities for socioeconomic mobility, improves and expands the delivery of

30 In Latin America and the Caribbean, abortion is not permitted forany reason in six countries (Dominican Republic, El
Salvador, Haiti, Honduras, Nicaragua, Suriname), allowed almost exclusively to save the woman’s life in nine countries
(Antigua and Barbuda, Brazil, Chile, Dominica, Guatemala, Mexico, Panama, Paraguay, Venezuela), and offered in
limited exceptional cases for rape (Brazil, Chile, Mexico, Panama) and grave fetal anomaly (Chile, Panama, almost half
of the states of Mexico). For more information on the state of abortions in Latin America and the Caribbean, see research
by the Guttmacher Institute (2018).

31 For more tesearch on unsafe and clandestine abortions in Latin Americaand the Catibbean, see Paxman et al. (1993),
Strickler et al. (2001), and Palmaet al. (2000).
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modern family planning methods, and transforms sociocultural expectations for childbearing,
reproductive health, and family dynamics, which contribute to the observed rural-urban disparities in
sexual and reproductive health (Lerch 2019b; Mmari and Astone 2014). However, rural-urban
comparisons alone, which often rely on mean levels of outcomes of interest, ighore variations in other

characteristics (Van de Poel, O’Donnell, and Van Doorslaer 2007).

The disparity observed may derive from differences in other geographic (e.g., country, rural-urban
residence), socioeconomic (e.g., household wealth, years of education, occupation), and individual and
reproductive (e.g., age, union status, age at-first-birth, living children, birth parity, birth interval)
characteristics. In addition, sexual and reproductive health outcomes vary across developing regions,
although limited empirical research has assessed rural-urban differences in sexual and reproductive
outcomes in Latin America and the Caribbean. Despite policy-makers’ and researchers’ focus on rural
disadvantages (mostly in Africa and Asia), assessing the role of proximal determinants to rural-urban
differences in Latin America and the Caribbean could shed light on more effective and efficient

resource allocation for sexual and reproductive programs.

Case Study Context

The region of Latin America and the Caribbean is a good empirical case to measure and explain rural-
urban disparities in sexual and reproductive health because countries in this region share close
geographic proximity, as well as centuries of ethnolinguistic, geopolitical, and historically communal
legacies (Beals 1953; Inglehart and Carballo 1997). Shared similarities, particularly regarding women’s
status (Kishor and Neitzel 1996), social organization and stratification (Beals 1953), and cultural
environment (Inglehart and Carballo 1997), allow for fairer cross-national and cross-regional
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compatisons. With an estimated population of 652 million people,” mostdescend from three major
ethnoracial groups: indigenous (40 million), direct descendants of peoples inhabiting this region when
European colonizers arrived in the 15™ century; afro-descendent (120 million), direct descendants of
African slaves forcibly brought to the region during and after the colonial period; and Europeans,
direct descendants of largely Spanish and Portuguese immigrants (Perreira and Telles 2014; Ribando

2005).

The region of Latin America and the Caribbean has also experienced accelerated urbanization since
the 1950s—qualified as an “urban explosion”—which has been driven primarily by state-led
industrialization impulses as well as internal migration from rural to urban areas (da Cunha and
Rodriguez Vignoli 2009).” Over the past decades, this rural-urban shift has resulted in an increase in
the number of cities, the concentration of two—thirds of wealth in cities, and the increase of migration
between cities, growth of secondary cities, and the emergence of mega-regions and urban corridors.
All of these processes, have culminated in approximately 80% of the population now living in urban
areas, which makes Latin America and the Caribbean the most urbanized region in the developing
wortld (UN-Habitat 2012). Decades of these processes have led inevitably to huge transformations in
the spatial reallocation of the population, which has attracted individuals with specific socioeconomic,
educational, ethnoracial, and occupational characteristics. As urbanization continues to increase in this
region and throughout the Global South, we must gain a better understanding of rural-urban

disparities to predict future demographic trends and develop adequate population policies.

32 The total population size including only 20 Latin American countries (Argentina, Bolivia, Brazil, Chile, Colombia, Costa
Rica, Cuba, Ecuador, El Salvador, Guatemala, Haiti, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, Dominican
Republic, Uruguay and Venezuela) is of ap proximately 647 million. The total population size including multiple smaller
countries in the Caribbean is of 652 million (Economic Commission for Latin Americaand the Caribbean 2019).

33 The number of cities in Latin America and the Caribbean has increased six-fold in the past fifty years—from 320 to
2,000 cities with at least 20,000 inhabitants. Approximately half the urban population now lives in cities with fewer than
500,000 inhabitants, but also approximately 14 percent lives in megacities of 10 million inhabitants (UN-Habitat 2012).
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To address the aforementioned research gaps, this analysis uses Demographic and Health Surveys
(DHS) data (1986-2017) forseven countries (Bolivia, Colombia, the Dominican Republic, Guatemala,
Haiti, Honduras, and Peru) in Latin America and the Caribbean. This analysis provides an empirical
assessment of rural-urban disparities in sexual and reproductive health in Latin America and the
Caribbean and uses the mostrecent data. I hypothesize that sexual and reproductive health will vary
across rural-urban areas, with rural areas experiencing higher prevalence of negative sexual and
reproductive health compared to urban areas. In addition, I hypothesize that this relationship will be
moderated by certain proximate factors across rural-urban areas: geographic, socioeconomic,
individual, and reproductive. To test this, first, I present percentage distributions for pregnancy
intentions, contraceptive methods, and pregnancy terminations by rural-urban place of residence.
Second, I provide percentage distributions of modern and folk contraceptive methods, as well as, type
of pregnancy terminations by rural-urban place of residence. Third, I present relative risks of
unintended pregnancies, contraceptive nonuse, and pregnancy terminations by rural-urban place of
residence. Finally, I conduct multilevel logistic models predicting unintended pregnancies (N (level-1)
= 296,239; N(level-2) = 6,169), contraceptive nonuse (N(level-1) = 660,410; N(level-2) = 6,262), and
terminated pregnancies (N(level-1) = 660,269; N(level-2) = 6,262) for these countries in Latin America

and the Caribbean.

Data and Methods

Data
This analysis uses pooled cross-sectional data for seven countries (Bolivia, Colombia, Dominican

Republic, Guatemala, Haiti, Honduras,and Peru) in Latin America and the Caribbean that participated
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in multiple rounds of the Demographic and Health Surveys (DHS) between 1986 and 2017.* DHS is
a publicly-available, nationally-representative survey of women collected by ICF International in
collaboration with host country governments (ICF International 2012).” The standardized DHS
questionnaires, across developing countries, and across multiple waves, allow for easy comparisons
for a wide range of indicators in the areas of population, sexual and reproductive health, and female
empowerment. DHS uses a stratified cluster-sampling design to randomly select women ages 15—49
within clusters and households (Croft et al. 2018). To account for sample selection probabilities of
each household, and the response rates for households and individuals. I adjust for sam ple cases with
sampling weights. This allows me to correct for homogeneity due to the non-simple random sample
(ie., nonindependence) and under- or over-sampling of different strata during sample selection (i.e.,
unequal selection probabilities) (Hahs-Vaughn et al. 2011). As a result, I can confidently estimate
standard errors and unbiased parameter estimates, as well as, present population-based estimates that

account for differential probability of selection into the survey (Hahs-Vaughn et al. 2011).

I considered only these seven countries (Bolivia, Colombia, Dominican Republic, Guatemala, Haiti,
Honduras, and Peru) because they have at least two DHS survey waves as well as data on sexual and
reproductive health, allowing fora comprehensive empirical analysis. One of the primary advantages
of pooling datasets together is the advantage of larger sample sizes, which one the hand, increases the

statistical power for the analysis, and on the other hand, decreases the likelihood of a type II error—

34 Since 1984, The Demographic and Health Surveys (DHS) Program has provided technical assistance to more than 400
surveys in over 90 counttries, advancing global understanding of health and population trends in developing countties.

Surveys for Latin America and the Caribbean are publicly available through their website: https://dhsprogram.com/

35 ICF International, Inc. is a Fairfax, Virginia-based global advisory and digital services provider, which provides a range
of services for governments and businesses, including strategic planning, management, marketing and analytics. It was
founded in 1969 as Inner City Fund and renamed to ICF Incorporated in 1972. Since 1984, ICF International, Inc. has
wotked with the United States Agency for International Development (USAID) to implement the Demographic and
Health Surveys (DHS) Program across the wozld.
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failing to detect a statistically significant association when it truly exists (Hatt and Waters 20006).
Pooling datasets, thus, may decrease the noise from interviewer error, poorly worded questions, local
disruptions, data entry mistakes, and sampling variability. The DHS waves I included were the
following: Bolivia (1989, 1994, 1998, 2003, and 2008), Colombia (1986, 1990, 1995, 2000, 2005, 2010,
and 2015), Dominican Republic (1986, 1991, 1996, 1999, 2002, 2007, and 2013), Guatemala (1987,
1995, 1998-1999, and 2014-2015), Haiti (1994-1995, 2000, 2005-2006, 2012, and 2016—-2017),
Honduras (2005-2006 and 2011-2012), and Peru (1986, 1991-1992, 1996, 2000, 2004—2006, 2007—
2008, 2009, 2010, 2011, and 2012). For some outcomes, notall women in the combined data sets have
available data, so the number of women included in each analysis is different for each outcome. My
analysis, thus, includes separate samples for unintended pregnancies (N(level-1) = 296,239; N (level-2)
= 6,1609), contraceptive nonuse (N (level-1) = 660,410; N(level-2) = 6,262), and terminated pregnancies
(N(evel-1) = 660,269; N(level-2) = 6,262). All results are weighted to account for under- and over-

sampling as per DHS design.

Measurements

Outcome V ariables

In this study, the sexual and reproductive health outcomes of interest are: unintended pregnancies,
contraceptive nonuse, and terminated pregnancies. First, pregnancy intention measures whether a
woman wanted /wants their previous and/or current pregnancy or did/does not. According to the
established definition, an unintended pregnancy represents a pregnancy that is either wanted earlier or
later than occurred (mistimed) or not wanted at any time (unwanted) (Centers for Disease Control

and Prevention 2015). In the survey, the possible responses to this question were: “then,” “later,” and
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“not at all,” which I coded into a dichotomous outcome variable according to this established
definition. In response to pregnancy intentions, responses as “later, not at all” were coded as
‘unintended’ and in this analysis coded as one (1). On the other hand, responses as “then” were coded

as ‘intended’ and in this analysis coded as zero (0).

Second, contraceptive use measures whether a woman is currently using a contraceptive method or
not. In the survey, the possible answers to this question were: “using modern method,” “using
traditional method,” “non-user intends to,” and “non-user does notintend to”, which I coded into a
dichotomous outcome variable. In response to contraceptive use, responses as ‘“using modem
method, using traditional method” were coded as ‘using contraceptive method’ and in this analysis
coded as one (1). Modern contraceptive methods included: the pill, IUD, injection, diaphragm,
Norplant™ or implants, condom, female condom, foam and jelly, female sterilization, male
sterilization, other contraceptive methods,and country-specific contraceptive methods. Traditional or
folk contraceptive methods included: lactational amenorrhea, periodic abstinence (rhythm), and
withdrawal. On the other hand, responses as “non-user intends to, non-user does notintend to” were

coded as ‘not using contraceptive method’ and in this analysis coded as zero (0).

Third, terminated pregnancies measure whether a woman has ever had a spontaneous termination
(e.g., miscarriage, still-birth, extrauterine pregnancy, fetal intrauterine death, other termination) or an
induced termination (e.g., abortion). In the survey, the possible responses to this question were: “yes”
and “no.” In response to terminated pregnancies, responses as “yes, have had a pregnancy terminate
in an abortion, miscarriage, still-birth, or other” were coded as “yes, have had a terminated pregnancy”
and in this analysis coded as one (1). On the other hand, responses as “never had a pregnancy
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terminate in an abortion, miscarriage, still-birth, or other” and in this analysis coded as zero (0). I
constructed these dichotomous outcomes with respect to definitions in the literature and used multiple
variables thatin the surveys were originally continuous and/or categorical. I relied on dichotomization
because it has been identified as an optimal specification for a variables’ strongest effects (Koenig et
al. 1990; Palloni et al. 2009), it simplifies the presentation of results and produces meaningful findings
for a wide audience (Farrington and Loeber 2000), and it is the measurement of choice in the study
of medical outcomes with distinct clinical significance (Guo and Zhao 2000; Ragland 1992). I also
created dichotomous variables that broke down all terminations into spontaneous terminations (e.g.,
miscarriage, still-birth, extrauterine pregnancy, fetal intrauterine death, other termination) and induced

terminations (e.g., abortion) and ran additional analysis presented in Table 3.2A in the Appendix.

Independent 'V ariables

I controlled for a series of geographic, socioeconomic, individual, and reproductive factors of the
association between rural-urban residence and sexual and reproductive health outcomes. To control
for differences in temporal, living, and environmental conditions, I included a categorical variable for
survey year (1986—-2017), a dummy variable for type of residence (tural and urban) and an interaction
for type of residence (rural and urban) and household wealth (poorest, poorer, middle, richer, and
richest). To control for socioeconomic factors, I included a categorical variable for household wealth
(poorest, poorer, middle, richer, and richest), an interval scale for years of education (0 years, 1-3
years, 4—6 years, 7-9 years, and 10+ years), and a categorical variable for respondent’s occupation (not

working, managerial, clerical, sales, agricultural, domestic and other services, and manual labor).* To

36 Household wealth is collected by DHS and represents a composite measure of ahousehold's cumulative living standard.
It is generated using principal components analysis and places individual households on a continuous scale of relative
wealth. DHS separates all interviewed households into five wealth quintiles to compare the influence of wealth on
various population, health and nutrition indicators (Rutstein and Johnson 2004).
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control for individual and reproductive factors, I included categorical measures for women’s age (15—
19 years, 20-24 years, 25—34 years, and 35—49 years), union status (never married, married or living
together, and widowed, divorced, or not living together), age at-first-birth (8—14 years, 15—-19 years,
20-34 years, and 35+ years), number of living children (0, 1-2, 3—4, and 5+), birth parity (first, second

or third, and fourth or higher), and birth interval (>2 years, 2—4 years, and 4+ years).

Analysis

To assess the direction, strength, and significance of the association between rural-urban residence
and sexual and reproductive health outcomes, I used a two—level multilevel logistic approach, whereby
individual woman units (level-1) are nested within survey cluster units (level-2), with respect to the
hierarchical design of DHS data (Croftet al. 2018).”” My multilevel logistic models included a random
intercept at the cluster-level—to capture heterogeneity among clusters—and fixed effects for all other
individual-level coefficients. Compared with single-level regression analysis that assumes that all
individuals are independent, this methodologyaccounts for the fact that individuals in the same cluster
may have similar characteristics. Thus, it provides conceptual and methodological advantages: first, by
estimating variance in the outcome variables due to unobserved cluster factors; and second, by
partitioning the unexplained residual variance into cluster-level and individual-level variance (Bell and
Jones 2015; Bingenheimer and Raudenbush 2004). More technically, multilevel models correct for

clustering biases in parameter estimates, standard errors, confidence intervals, and significance tests,

37 DHS surveys typically employ two-stage sampling design from an existing sample frame, generally the most recent
census frame. In the first stage of selection, the primary samplingunits (PSUs) ate selected with probability propozrtional
to size (PPS) within each stratum. The PSUs ate typically census enumeration areas (EAS) and form the survey cluster.
In the second stage, a complete household listing is conducted in each of the selected clusters. Following thelistingof
thehouseholdsa fixed number of households is selected by equal probability systematic sampling in the selected cluster.
Ahousehold respondent is interviewed first to obtaina household roster and information about the household as a unit.
Eligible women and (usually) men are then interviewed. This design results in a multilevel dataset, with households,
women, or men at level-1 and PSUs at level-2 (Elkasabi et al. 2020).
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and also estimate robust variance and covariance of random effects (Bell et al. 2019; Guo and Zhao
2000; Maas and Hox 2005). I chose a logistic approach because my dependent variables are all

dichotomous. The models are as follows:

Pj;
lOg |:1—I]’ij:| = Bo + lei]' + -+ kak+ u] + ei]-, Eq (1)

where i is the level-1 (individual) unit and j is the level-2 (cluster) unit; P;j/(1 — Pj;) is the probability
of the binary sexual and reproductive health outcome Yj;j (1) unintended pregnancy, (2) contraceptive
nonuse, (3) terminated pregnancy, for woman i in cluster j; I define the probability of the response
equal to one as Pjj =Pr(Yj;= 1) and let Pj; be modeled using a logit link function; B is the
corresponding fixed coefficient and Xjj is an explanatory variable for woman i in cluster j; uj is the
random effect at cluster j, which allows for differential intercepts for cluster-level observations; and
the error term, €y, is the individual-level residual for individual i of cluster j, which represents
unmeasured individual random factors. Thus, this equation expresses the log of the odds of
experiencing an unintended pregnancy, contraceptive nonuse, and a terminated pregnancy, as a linear

function of the set of explanatory variables previously mentioned.

Results

Sample Characteristics
Table 3.1 provides descriptive statistics of sample characteristics by rural-urban place of residence.

Overall, descriptive results indicate significant differences by rural-urban place of residence. For
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pregnancy intentions, approximately 54% of respondents lived in rural areas and 46% of respondents
lived in urban areas. The majority of women in this sample live in Peru (30%), followed by Colombia
(16%), and Bolivia (13%). Compared to urban women, the majority of rural women reported the
poorestlevels of wealth (54% vs. 7%); a minority of rural women reported the richest levels of wealth
(1% vs. 17%). Compared to urban women, more rural women reported having zero years of education
(25% vs. 7%) and fewer reported having 10+ years of education (7% vs. 38%). Rural women were
employed primarily in agriculture (34%), sales (15%), domestic and other services (8%), or were
unemployed (36%). Urban women were employed primarily in sales (25%), domestic and other
services (21%), or were unemployed (32%). Women’s age, union status, and age at-first-birth, were
fairly similar across rural-urban areas; most women were 25—35 and 35—49 years old, married or living
together, and had given birth for the first time before age 19. Compared to urban women, more rural
women had five and more living children (55% vs. 28%), had four or more pregnancies that resulted
in a birth (45% vs. 26%), and waited 2—4 years between births. The same descriptive patterns were

observed for the other two outcomes: contraceptive use and pregnancy terminations.

Descriptive Summary of Sexual and Reproductive Health Outcomes by Rural-Urban Residence

Figure 3.1 provides percentage distributions for unintended pregnancies, contraceptive nonuse, and
terminated pregnancies for women aged 15—49 by rural-urban place of residence. Results indicate
differences in the distribution of these outcomes by rural-urban residence. Women in rural areas
reported a slightly higher percentage of unintended pregnancies (66%) compared to women in urban
areas (61%). In addition, women in rural areas reported higher contraceptive nonuse (40%) compared
to women in urban areas (28%). Finally, women in rural areas reported a lower rate of terminated

pregnancies (22%) compared to women in urban areas (28%). Detailed results, including a more
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comprehensive breakdown of these distributions across rural-urban areas are presented in Table 3.1A

in the Appendix.

Contraceptive Use

We observe rural-urban discrepancies in contraceptive use and type of contraceptive methods used,
presented as percentage distributions for women aged 15—49 in Table 3.2. Across the whole sample,
the most commonly used modern contraceptive methods were: female sterilization (30%), injection
(10%), the pill (5%), condoms (4%), and IUDs (3%). Approximately 46% of women in rural areas
reported using a modern method, as compared to 61% of women in urban areas. There were fewer
rural-urban discrepancies in the type of modern method used. That is, rural and urban women who
reported using a modern method relied on very similar methods, regardless of rural-urban residence.
Across rural-urban residence, the most common modern methods were female sterilization (22% vs.
37%), injections (13% vs. 7%), and the pill (5% vs. 5%). As expected, there were rural-urban
discrepancies in traditional or folk contraceptive method use; approximately 14% of women in rural
areas reported using a traditional or folk method as compared to 10% of women in urban areas. The
most commonly used traditional or folk contraceptive methods were: periodic abstinence (8%),
withdrawal (4%), and lactational amenorrhea (<1%). Results for the entire sample are also presented

visually in Figure 3.1A in the Appendix.

Pregnancy Terminations

Figures 3.2-3.4 providea breakdown forall, rural, and urban women aged 15—-49 by type of pregnancy
termination. Overall, a smaller percentage of women in rural areas reported experiencing a termination
compared to urban women (32% vs. 38%). Among all women, the most common types of
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terminations were miscarriages (20%), other terminations (5%), abortions (5%), fetal intrauterine
deaths (4%), and extrauterine pregnancies (<1%). The distribution of the types of terminations is
similar across place of residence, with just slight variations in the most common terminations in each
area. Compared to urban women, rural women reported a slightly higher percentage of fetal
intrauterine deaths (5% vs. 4%); compared to rural women, urban women reported higher percentages
of miscarriages (21% vs. 19%), abortions (5% vs. 4%), extrauterine pregnancies (1% vs. <1%), and

other forms of termination (7% vs. 4%).

Multilevel Analysis of Sexual and Reproductive Health Ountcomes by Rural-Urban Residence

Figure 3.5 provides proportions, absolute differences, and relative risks of unintended pregnancies,
contraceptive nonuse, and terminated pregnancies for women aged 15—49 by rural-urban place of
residence. Results suggest significant differences in the rural-urban rates for the three outcomes with
rural women having 1.09 times higher risk of experiencing an unintended pregnancy and 1.40 times
higher risk of contraceptive nonuse, but 0.78 times lower risk of experiencing a pregnancy termination
compared to urban women. Table 3.3 presents the results of the multilevel logistic models that predict
unintended pregnancies (N (level-1) = 296,239; N(level-2) = 6,169), contraceptive nonuse (N (level-1)
= 660,410; N(level-2) = 6,262), and terminated pregnancies (N(level-1) = 660,269; N (level-2) = 6,262)
for Bolivia, Colombia, the Dominican Republic, Guatemala, Haiti, Honduras,and Peru, between 1986
and 2017. Table 3.2A in the Appendix presents the results of the multilevel logistic model predicting
spontaneous terminations (e.g., miscarriage, still-birth, extrauterine pregnancy, fetal intrauterine death,

other termination) and induced terminations (e.g., abortion).

Unintended pregnancies
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Living in rural areas, as compared to urban areas, is associated with 15% lower odds (1—odds ratio) of
experiencing an unintended pregnancy, after controlling for other geographic, socioeconomic,
individual, and reproductive factors (p-value<0.05). Reporting more wealth and living in a rural area
is even more protective (ie., more risk-reducing) for unintended pregnancies than reporting less
wealth and living in an urban area, but this association does not provide a statistically significant
protection on unintended pregnancies in the model (p-value>0.05). In general—and surprisingly—
respondents with more education; employed in agriculture and domestic and other services; younger
at-first-birth; and with higher birth parity have higher risk of unintended pregnancies. On the other
hand, respondents with more wealth; are older; married or living together; and higher birth spacing

have lower risk of unintended pregnancies.

Contraceptive nonuse

Living in rural areas, as compared to urban areas, is associated with 8% greater odds (1—odds ratio) of
contraceptive nonuse, after controlling for other geographic, socioeconomic, individual, and
reproductive factors, but this association is not significant in the model (p-value>0.05). Like the results
for unintended pregnancies, reporting more wealth and living in a rural area is more protective (more
risk-reducing) for contraceptive nonuse, as compared to reporting less wealth and living in an urban
area, but this association does notprovide a statistically significant protection on contraceptive nonuse
in the model (p-value>0.05). In general, respondents who are younger; had four or more pregnancies
that resulted in a birth; and lower birth spacing have higher risk of contraceptive nonuse. On the other
hand, respondents with more wealth; with more education; employed in managerial, clerical, sales,
agricultural, domestic and other services, and manual labor; older in age; married or living together;
and with living children have lower risk of contraceptive nonuse.
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Terminated pregnancies

Living in rural areas, as compared to urban areas, is associated with 25% lower odds (1—odds ratio) of
experiencing a pregnancy termination, after controlling for other geographic, socioeconomic,
individual, and reproductive factors (p-value<0.001). In the case of pregnancy terminations, the
interaction of rural residence and wealth does not provide a statistically significant protection on
pregnancy terminations in the model (p-value>0.05). In general, respondents with more education;
employed in managerial, clerical, sales, domestic and other services, and manual labor; older in age;
married or living together; with higher birth parity; and with higher birth spacing have higher risk of
experiencing a pregnancy termination due to a miscarriage, abortion, or still-birth. On the other hand,
respondents employed in agriculture; and younger at-first-birth have lower risk of experiencing a

pregnancy termination due to a miscarriage, abortion, or still-birth.

Discussion and Conclusions

As in previous studies (Ali, Cleland, and Shah 2003; Ameyaw et al. 2019; Callahan and Becker 2014),
multiple results from this analysis suggest significant differences in sexual and reproductive health
outcomes across rural-urban areas. The risk-ratios suggest that respondents in rural areas have higher
risk of unintended pregnancies and contraceptive nonuse, whereas respondents in urban areas have
higher risk of pregnancy terminations. After controlling for geographic, socioeconomic, individual,
and reproductive factors in the multilevel logistic models, the association of rural-urban residence and
these sexual and reproductive health outcomes—unintended pregnancies, contraceptive nonuse, and
terminated pregnancies—is surprisingly different than initially hypothesized. Compared to urban
women, rural women have lower odds of experiencing an unintended pregnancy and a pregnancy
termination.
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The results from the present study make three important contributions to the literature. First, they
provide an empirical assessment of persistent and pronounced rural-urban disparities in sexual and
reproductive health. Whereas previous research has mainly focused on country-level (McNamee 2009;
Prada et al. 2011) and/or cross-country effects (Ali and Cleland 2005; Bearak et al. 2018; Blanc et al.
2009; Hindin and O. Fatusi 2009; Singh, Sedgh, and Hussain 2010), I identified and contributed to
understanding rural-urban effects. Second, I assessed rural-urban disparities in sexual and reproductive
health in the context of Latin America and the Caribbean, a largely understudied developing region
with high levels of unintended pregnancies, contraceptive nonuse, and terminated pregnancies, as well
as a context of high urbanization. Finally, beyond rural-urban comparisons alone, which often rely on
mean levels of outcomes and ignore variations that account for other population characteristics, I was
able to quantify the extent to which the rural-urban gap in sexual and reproductive health outcomes
is explained by differences in geographic (e.g., country, rural-urban residence), socioeconomic (e.g.,
household wealth, years of education, occupation), and individual and reproductive (e.g., age, union

status, age at-first-birth, living children, birth parity, birth interval) characteristics.

Previous theoretical and empirical research in the Global South has suggested that, on average, urban
women have better sexual and reproductive health outcomes than rural women (Lurie et al. 2008;
Mberu et al. 2014). However, the results of this study suggest that, conditional upon geographic,
socioeconomic, and individual and reproductive characteristics (particulatly household wealth, years
of education, and occupation), rural women may, in fact, have better sexual and reproductive health
outcomes than urban women in Latin America and the Caribbean. Rapid industrialization coupled
with high levels of inequality have led to the proliferation and growth of urban slums, which are
characterized by overcrowding, social and economic marginalization, poor environmental conditions,
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insecurity, poverty, and limited basic social services (Mberu et al. 2014). This may explain the reversal
of the urban advantage found in the present study: women in urban areas face worse sexual and
reproductive health outcomes. Some studies in other developing regions have yielded similar results
(Mberu et al. 2014; Mmari and Astone 2014; Van de Poel et al. 2007), which raises the importance of
renewing focus on addressing the challenges of sexual and reproductive health faced by the urban
poor. As the size of this population grows worldwide, there is an increasing urgency to develop

programs that target the specific needs and experiences of poor urban women in the Global South.

The results of this chapter confirm findings from other developing regions (Mberu etal. 2014; Mmari
and Astone 2014; Van de Poel et al. 2007), but I need to highlight a few important limitations. First,
the analysis relied on self-reported sexual and reproductive health data, so the direction and
significance of statistical associations relies on the information that respondents selectively choose to
share and/or failed to recall. For example, respondents might have selectively chosen to share and /or
failed to recall certain information about current or previous experiences. Questions about pregnancy
intentions, accurate contraceptive histories, and terminated pregnancies require respondents to recall
details that may have occurred months or years before, which may prove difficult during long
interviews. In addition, some details might be too painful to relate to a stranger (e.g., still-birth) or

memories may change over time (e.g., an unintended pregnancy might be later recalled as wanted).

Second, my research relied on cross-sectional data, so I am unable to evaluate the causality of rural-
urban residence on sexual and reproductive health outcomes and/or the life course effects on women.
Third, in an effort to make comparable analytical variables across countries and waves, I collapsed
survey and wave—specific categorical responses into standard categories, which may have led to the
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loss of important information. However, pooling datasets together has the advantage of increasing the
statistical power of the analysis as well as decrease the noise from interviewer error, pootly worded
questions, local disruptions, data entry mistakes, and sampling variability. Fourth, I am unable to
control for country- and period-specific characteristics not collected by DHS and that may explain
rural-urban discrepancies in sexual and reproductive health outcomes (e.g., when contraception
methods were introduced in each country, respondent’s religion and religious beliefs, political
affiliations). Fifth, because of limited data, I am not able to separately predict spontaneous
terminations (e.g., miscarriage, still-birth, extrauterine pregnancy, fetal intrauterine death, other
termination) and induced terminations (e.g., abortion) for all seven countries. Finally, this analysis is
limited to seven countries in Latin America and the Caribbean. Although countries in this region share
many similarities discussed previously, they also have unique cultures, histories, and trajectories, so
these results may notbe blindly generalizable to other countries in the region and/or to other countries

in other regions in the world.

Drawing on these limitations, more research is needed to fully assess the relationship between rural-
urban residence and sexual and reproductive health outcomes in Latin America and the Caribbean as
well as other regions in the Global South. To assess generalizability, determine causal mechanisms,
and address the life course effects on women, future research needs to rely on additional cross-
sectional and longitudinal data. To provide a more comprehensive picture of the unique experiences
of diverse sub-groups in rural-urban areas, future research should also look at differences across
ethnoracial groups, religion and religious views, political affiliation, and other country-specific factors
that I am unable to account for using DHS data. Finally, future research should further deconstruct

terminations into spontaneous terminations (e.g., miscarriage, still-birth, extrauterine pregnancy, fetal
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intrauterine death, other termination) and induced terminations (e.g., abortion) since there could be

interesting rural-urban differences that need to be highlighted.

Despite these limitations, my findings suggest that policy efforts to improve sexual and reproductive
health in Latin America and the Caribbean should account for rural-urban differences because place
of residence plays a role in the risk of these outcomes. In addition, such efforts should also be
accompanied by consideration of geographic, socioeconomic, individual, and reproductive
characteristics that partly explain rural-urban differences in sexual and reproductive health. As the
population of urban areas grows in the Global South, particularly in this region, national governments
and their development partners must gain a better understanding of processes of urbanization, the
growth of urban slums and non-slums, and the urbanization of poverty to provide services that
improve the lives of urban dwellers in the Global South. These findings suggest that governments and
their development partners must renew efforts to address the challenges faced by the urban poor.
Specifically, the increasing urgency for programs that target the specific needs and experiences of the
urban poor, which is becoming more necessary as the size of this population grows in developing

countties.
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TABLES

Table 3.1: Percentage distribution of women aged 15—-49 by selected characteristics and rural-urban residence in Latin America

and the Caribbean

Table 3.1: Percentage distribution of women aged 15—49 by selected characteristics and rural-urban residence in Latin America
and the Caribbean
(Source: authot's calculations of Demographic and Health Surveys data of 7 countries, 1986—2017)

Pregnancy Intention Contraceptive Use Pregnancy Termination
Characteristic Rural Utrban All Rural Urban All Rural Utrban All
Geographic factors
Place of residence (Rural/ Urban/ All) 53.56 46.44  100.00 45,58 5442 100.00 4558 5442 100.00
Country
Bolivia 13.05 12.49 12.79 10.61 9.66 10.09 10.61 9.66 10.09
Colombia 11.68 21.20 16.10 14.45 2541 20.41 1445 2542 20.42
Dominican Republic 7.00 14.94 10.69 9.79 16.55 13.47 9.78 16.54 13.46
Guatemala 9.24 4.60 7.08 8.95 4.18 6.36 8.96 418 6.36
Haiti 16.08 6.92 11.83 13.53 5.16 8.97 13.53 5.16 8.98
Honduras 14.03 8.90 11.65 13.68 8.18 10.68 13.68 8.18 10.68
Peru 28.93 30.94 29.86 28.98 30.86 30.01 28.99  30.87 30.01
Socioeconomic factors
Household wealth
Poorest 54.35 7.33 32.51 47.93 5.44 24.81 47.94 5.44 24.81
Poorer 30.80 20.15 25.86 32.90 17.16 2433 3290 17.16 2433
Middle 10.53 30.15 19.64 13.19 27.86 21.17 13.19 27.86 21.18
Richer 3.23 24.98 13.33 4.50 27.19 16.85 4.50 27.18 16.84
Richest 1.09 17.39 8.66 1.47 22.35 12.84 1.47 22.36 12.84
Years of education
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0 years 2548 6.94 16.87 24.99 7.30 1536 24.99 7.30 15.36

1-3 years 28.64 13.17 21.45 2955 1436 2128 2955 1436  21.29
46 years 30.77 24.57 27.89 30.04 2519 2740 30.04 2520 @ 27.40
7-9 years 8.00 17.75 12.53 8.03 17.52 13.20 8.03 17.51 13.19
10+ years 7.12 37.57 21.26 7.39 35.62  22.76 740  35.63 2276
Oceupation
Not working 36.18 31.67 34.08 32.09 2519 2834 32,09 2519 2834
Managerial 1.13 6.23 3.49 1.60 7.46 4.79 1.60 7.46 4.79
Clerical 0.44 3.26 1.75 0.56 3.32 2.06 0.56 3.32 2.06
Sales 14.94 24.73 19.49 15.58  26.01 21.25  15.58  26.01 21.25
Agricultural 34.44 3.43 20.04 33.97 3.42 17.34 3397 342 17.34
Domestic and services 8.09 20.90 14.04 10.29  24.32 17.93 1029 24.32 17.93
Manual 4.78 9.80 7.11 5.90 10.28 8.29 590  10.29 8.28
Individual and reproductive factors
Age
15-19 0.82 0.77 0.80 0.42 0.29 0.35 0.42 0.29 0.35
20-24 8.08 9.01 8.51 4.24 3.48 3.83 4.25 3.49 3.83
25-34 41.25 49.14 4491 2726  26.86  27.04 2725 2686 27.04
35-49 49.86 41.07 45.78 68.08 6937 68.78 68.09 6937  068.78
Current union status
Never married 1.13 1.50 1.30 1.02 1.21 1.12 1.02 1.21 1.12
Married or living together 91.95 84.84 88.65 88.36  79.20 83.38  88.36 79.21 83.38
Widowed, divorced, ot not living 6.92 13.66 10.05 10.62  19.59 15.50  10.62 19.58 15.50
together
Age at-first-birth
Under 19 64.97 56.76 61.16 64.59  56.51 60.19  64.59 56.50  60.19
20-24 29.20 32.54 30.75 29.66  33.18 31.58 29.66 33.18  31.58
25-34 5.73 10.38 7.89 5.66 10.09 8.07 5.66  10.09 8.07
35-49 0.11 0.32 0.20 0.09 0.23 0.16 0.09 0.23 0.16
Number of living children
0 children 0.04 0.04 0.04 0.04 0.03 0.03 0.04 0.03 0.03
1-2 children 12.16 25.41 18.31 10.92  22.13 17.02 1092 22.13 17.02
3—4 children 32.73 46.25 39.01 3430  48.86 4222 3429 4886  42.22
25 children 55.07 28.30 42.64 5475 2898  40.73 5475 2898  40.73
Birth parity
Second or third 55.11 73.72 63.75 54.62 7229 6423  54.62 7229  64.23
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Fourth or higher 44.89 26.28 36.25 4538  27.71 35.77 4538 27.71 35.77

Birth interval
>2 years 29.35 23.76 26.76 32.02 28.41 30.05 32.01 2841 30.05
2—4 years 48.92 38.51 44.09 47.80 38.67 42.83 47.80  38.67 42.83
4+ years 21.73 37.72 29.16 20.19 32.92 27.12 20.19  32.92 2712
N(level-1) 174,974 121,265 296,239 342,058 318,352 660,410 341,985 318,284 660,269
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Table 3.2: Percentage distribution of women aged 15-49 by contraceptive use and

contraceptive method and rural-urban residence in Latin America and the Caribbean

Table 3.2: Percentage distribution of women aged 15—49 by contraceptive use
and contraceptive method and rural-urban residence in Latin America and the
Caribbean

(Source: author's calculations of Demographic and Health Surveys data on 7
countries, 1986-2017)

Characteristic Rural  Urban All
Not using any contraceptive method 39.87 28.38 33.62
Using any contraceptive method 60.12 71.62 66.37
Any modern method 45.91 61.21 54.23
Pill 4.51 5.33 4.96
1UD 2.05 4.44 3.35
Injection 12.54 7.42 9.75
Diaphragm (na) 0.00 0.00
Norplant™ or implants 0.71 0.50 0.60
Condom 2.22 4.85 3.65
Female condom 0.00 0.00 0.00
Foam and jelly 0.03 0.17 0.10
Female sterilization 22.38 36.89 30.27
Male sterilization 0.27 0.94 0.63
Other methods 0.95 0.47 0.69
Country-specific 0.25 0.20 0.23
Any traditional or folk method 14.21 10.41 12.14
Lactational amenorrhea 0.55 0.29 0.41
Periodic abstinence (rhythm) 9.19 6.65 7.81
Withdrawal 4.47 3.47 3.92
N(level-1) 342,058 318,352 660,410
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Table 3.3: Results of multilevel logistic models for the odds of unintended pregnancies, contraceptive nonuse, and terminated

pregnancies in Latin America and the Caribbean

Table 3.3: Results of multilevellogistic models for the odds of unintended pregnancies, contraceptive nonuse, and terminated pregnancies in Latin
Americaand the Caribbean
(Source: authot's calculations of Demographic and Health Surveys data of 7 countries, 1986—2017)

Unintended Pregnancy Contraceptive Nonuse Terminated Pregnancies
Coefficient 95% 95% Coefficient 95% 95% Coefficient 95% 95%
Variables (Odds CI. CI. S.E. (0dds CI. CI. S.E. (0dds CI. CI S.E.
Ratio) Low High Ratio) Low High Ratio) Low High
Year 0.99 0.99 1.00 0.00 0.97 *kx (097 098 0.00 1.01 * 1.00 1.01 0.00
Geographic factors
Country (ref- = Bolivia)
Colombia 0.64 *k0.56 0.72 0.04 0.21 k019 0.23 0.01 1.05 096 1.14 0.05
Dominican Republic 0.42 *kx (.37 049 0.03 0.19 k017 021 0.01 1.24 *% 113 1.37 0.06
Guatemala 0.27 **k% (023 032 0.02 0.72 *** (.04 0.81 0.04 0.70 *%0.02 0.79 0.04
Haiti 0.55 *k - 0.48 0.65 0.04 2.39 k214 2.68 0.14 0.76 k0,08 0.85 0.04
Honduras 0.39 *k (035 0.45 0.03 0.39 *k - (0.35 0.43 0.02 0.96 0.88 1.06 0.05
Peru 0.81 *k (071 091 0.05 0.52 k(048  0.57 0.02 0.83 ¥k (0.76 0.90 0.04
Place of residence (ref.= Urban)
Rural 0.85 * 0.74 0.99 0.06 1.08 095 1.22 0.07 0.75 *% (.67 0.84 0.05
Rural x Household wealth
(ref-=Urban x Poorest)
Rural x poorer 1.01 0.84 1.21 0.09 0.88 0.77 1.02 0.06 1.12 098 1.27 0.07
Rural x middle 0.91 0.76 1.08 0.08 0.90 0.78 1.04 0.07 1.09 094 1.27 0.08
Rural x richer 0.99 0.80 124 0.11 0.96 0.81 1.14 0.08 1.04 0.88 1.24 0.09
Rural x richest 1.31 096 1.80 0.21 0.96 0.77 120 0.11 1.03 0.83 1.27 0.11
Socioeconomic factors
Household wealth (ref.=Poorest)
Poorer 1.04 0.89 1.23 0.09 0.81 *k% (071 092 0.05 0.91 0.81 1.03 0.05
Middle 1.05 0.90 1.22 0.08 0.71 *k0.62 0.80 0.05 0.93 0.83 1.05 0.06
Richer 0.89 0.76 1.04 0.07 0.66 *k (.58 0.74 0.04 0.97 0.86 1.10 0.06
Richest 0.73 *k 0,01 0.87 0.06 0.67 ¥k (059 0.76  0.04 0.99 0.87 1.13 0.07
Years of education (ref.=0 years)
1-3 years 111 * 1.02 121 0.05 0.74 *kx (070 0.78 0.02 1.03 0.96 1.10 0.03
4G years 117 *k% 108 1.28 0.05 0.63 *k - 0.60 0.67 0.02 1.00 0.94 1.06 0.03
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7-9 years 117 *k% 105 1.30 0.06 0.57 k(053 0.62 0.02 113 *k 105 122 0.04
10+ years 1.23 k111 1.38  0.07 0.50 *k o 0.46  0.54 0.02 1.10 102 1.19 0.04
Occupation (ref. =Not working)
Managerial 0.93 0.82 1.05 0.06 0.78 *k% (071 0.86 0.04 117 *k% 107 128 0.05
Clerical 1.15 096 1.36 0.10 0.73 Rk 0.04 0.83 0.05 1.15 ** 0 1.03 1.28 0.06
Sales 1.05 097 1.13 0.04 0.92 *k - (0.87 0.97 0.02 1.15 ¥k 109 1.21 0.03
Agticultural 1.31 k121 142 0.05 0.89 ¥k (0.84 095 0.03 0.91 *k 085 096 0.03
Domesticand services 1.19 *% 109 130 0.05 0.82 k(078 0.88 0.03 1.15 *k 109 122 0.03
Manual 1.10 098 1.23 0.06 0.79 *kx (074 0.85 0.03 1.09 * 1.01 117 0.04
Individual and reproductive factors
Age (ref-=15—19 years)
20—24 years 0.63 *k(0.53 0.74 0.05 0.78 ¥k (0.607 092 0.06 1.89 k142 251 027
25-34 years 0.35 **kx 029 041 0.03 0.52 k045 0.60 0.04 2.85 *k% 217 3.75 040
35-49 years 0.29 *** (024 035 0.03 0.58 k050 0.68 0.05 3.88 ¥k 295 511 0.54
Current union status (ref- =Never married)
Married or living together 0.38 *kx (032 045 0.03 0.19 *kx (.17 022 0.01 1.93 *kk 158 234 0.19
Widowed, divorced, ornot 0.59 *kx 049 0.72 0.06 0.92 0.81 1.04 0.06 1.83 *kk 149 223 0.19
living together
Age atfirst-birth (ref.-=15—19 years)
20—24 years 1.10 ** 103 1.16 0.03 112 **kx 107 1.16 0.02 0.89 *k% 085 0.92 0.02
25-34 years 112 ** 1.03 123 0.05 1.24 k117 132 0.04 0.91 *% 086 0.97 0.03
3547 years 0.72 0.48 1.08 0.15 1.30 096 1.75 0.20 1.00 0.75 131 0.14
Number of living children (ref.=0 children)
1-2 children 0.58 0.11 3.02 0.49 0.35 * 013 093 0.17 0.60 027 1.32 0.24
3—4 children 1.28 0.24 6.67 1.08 0.25 *k% (009 0.66 0.12 0.61 028 1.35 0.25
25 children 2.65 0.51 13.83 2.23 0.31 * 012 083 0.16 0.08 0.31 1.50 0.27
Birth parity (ref.=S econd or third)
Fourth or higher 1.23 *kx 121 1.26 0.01 1.08 #0107 110 0.01 1.03 *k% 101 1.05 0.01
Birth interval (ref.=>2 years)
2—4 years 0.84 *k (.82 0.87 0.01 1.07 *k 105 1.10 0.01 1.08 ** 105 1.10 0.01
4+ years 0.56 *k - (0.54  0.58 0.01 1.10 k107 1.13 0.02 1.20 k117 1.23  0.02
Random effect (cluster-level) 0.68 0.63 0.73 0.02 0.49 0.46 0.52 0.02 0.44 0.41 0.47 0.01
N(level-1) 296,239 660,410 660,269
N(level-2) 6,169 6,262 6,262

Notes: * p<0.05, ** p<0.01, *** p<0.001

Statistically significant coefficient at p<0.05 are bolded. Reference categoryis given in patentheses.
Weighted using transformed versions of survey weights provided by DHS
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FIGURES

Figure 3.1: Percentage distribution of women aged 15—49 by select sexual and reproductive

health outcomes and rural-urban residence in Latin America and the Caribbean

Figure 3.1: Percentage distribution of women aged 15-49 by select sexual and reproductive health
outcomes and rural-urban residence in Latin America and the Caribbean
(Soutce: authot's calculations of Demographic and Health Surveys data of 7 countties, 1986-2017; pregnancy
intentions N=296,239, contraceptive use N=660,410; pregnancy terminations N=660,269)
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Figure 3.2: Percentage distribution of all womenaged 15—49 by type of pregnancy termination

in Latin America and the Caribbean

Figure 3.2: Percentage distribution of all women aged 15—49 by type of pregnancy
termination in Latin America and the Caribbean
(Source: author's calculations of Demogtaphic and Health Surveys data of 7 countries, 1986—
2017; N=146,022)
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Figure 3.3: Percentage distribution of rural women aged 15-49 by type of pregnancy

termination in Latin America and the Caribbean

Figure 3.3: Percentage distribution of rural women aged 15-49 by type of pregnancy
termination in Latin America and the Caribbean
(Soutce: authot's calculations of Demographic and Health Surveys data of 7 countries, 1986—
2017; N=60,940)
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Figure 3.4: Percentage distribution of urban women aged 15-49 by type of pregnancy

termination in Latin America and the Caribbean

Figure 3.4: Percentage distribution of urban women aged 15—-49 by type of pregnancy
termination in Latin America and the Caribbean
(Soutrce: authot's calculations of Demographic and Health Surveys data of 7 countries, 1986—
2017, N=85,082)
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Figure 3.5: Rural-urban relative and absolute risk of unintended pregnancies, contraceptive

nonuse, and terminated pregnancies in Latin America and the Caribbean

Figure 3.5: Rural-urban relative and absolute risk of unintended pregnancies, contraceptive nonuse, and
terminated pregnancies in Latin America and the Caribbean
(Soutce: author's calculations of Demographic and Health Surveys data of 7 countries, 1986—2017; pregnancy
intentions N=296,239, contraceptive use N=660,410; terminated pregnancy N=660,269)
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APPENDIX: TABLES

Table 3.1A: Percentage distribution of women aged 15—-49 by select sexual and reproductive health outcomes and rural-urban

residence in Latin America and the Caribbean

Table 3.1A: Percentage distribution of women aged 15-49 by select sexual and reproductive health outcomes and rural-urban
residence in Latin America and the Caribbean

(Source: authot's calculations of Demographic and Health Surveys data of 7 countries, 1986-2017)

Characteristic Rural Utrban All
Pregnancy intention
Intended 33.71 39.01 36.17
Unintended 66.29 60.98 63.83
Mistimed 14.60 18.81 16.56
Unwanted 51.69 42.17 47.27
N(level-1) 174,974 121,265 296,239
Contraceptive use
Currently using contraceptive method 60.13 71.62 66.38
Not currently using contraceptive method 39.87  28.38 33.62
N(level-1) 342,058 318,352 660,410
Pregnancy termination
Pregnancy terminated in an abortion, miscartiage, still-birth, or other form of termination 21.99 28.13 25.33
Never had pregnancy terminated in an abortion, miscarriage, still-birth, or other form of termination ~ 78.01 ~ 71.87 74.67
N(level-1) 341,985 318,284 660,269
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Table 3.2A: Results of multilevel logistic models for the odds of induced abortions and spontaneous abortions in Latin America

and the Caribbean

Table 3.2A: Results of multilevel logistic models for the odds of induced abortions and spontaneous abortions in Latin
America and the Caribbean
(Source: authot's calculations of Demographic and Health Surveys data of 7 countries, 1986—2017)

Induced Abortion Spontaneous Abortion
Coefficient 95%  95% Coefficient 95%  95%
Variables (Odds CI. C.I. S.E. (Odds C.I. C.I. S.E.
Ratio) Low High Ratio) Low High
Year 1.07 *¥*k 105  1.09 0.01 1.08 %108 1.09 0.00
Geographic factors
Country (ref.=Bolivia)
Colombia 1.03 0.81 131 0.13 0.40 **k (.36 0.44 0.02
Dominican Republic (na) (na) (na) (na) (na) (na) (na) (na)
Guatemala (na) (na) (na) (na) (na) (na) (na) (na)
Haiti 0.14 ¥k 010 0.19 0.02 0.08 % 0.07 010 0.01
Honduras (na) (na) (na) (na) (na) (na) (na) (na)
Peru (na) (na) (na) (na) (na) (na) (na) (na)
Place of residence (ref.=Urban)
Rural 0.62 * 042 092 0.2 0.77 ¥**0.04 092 0.07
Rural x Household wealth
(ref-=Urban x Poorest)
Rural x poorer 2.18 **k 136 349 0.52 1.02 0.83 126 0.11
Rural x middle 0.97 047 199 0.36 1.04 0.81 135 0.14
Rural x richer 2.47 * 1.09  5.62 1.04 1.36 096 192 0.24
Rural x richest 3.88 **k 155  9.72 1.82 0.92 0.53 1.58 0.25
Socioeconomic factors
Household wealth (ref-=Poorest)
Poorer 0.61 **% 043 0.87 0.11 0.93 0.78 1.11 0.08
Middle 0.76 0.53 1.09 0.14 0.89 0.75 1.07 0.08
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Richer
Richest
Years of education (ref.=0 years)
1-3 years
4—06 years
7-9 years
10+ years
Occupation (ref. =Not working)
Managerial
Clerical
Sales
Agricultural
Domestic and services
Manual
Individual and reproductive factors
Age (ref.=15—19 years)
20-24 years
25-34 years
35-49 years
Current union status (ref.=Never married)
Married or living together
Widowed, divorced, or not living
together
Age at-first-birth (ref.=15-19 years)
20-24 years
25-34 years
35—47 years
Number of living children (ref-=0 children)
1-2 children
3—4 children
25 children
Birth parity (ref.=Second or third)
Fourth or higher
Birth interval (ref =>2 years)
2—4 years
4+ years

0.65
0.75

1.33
1.30
1.44
1.40

0.89
0.98
1.44
0.81
1.27
1.02

1.31
1.86
2.10

1.99
2.49

0.77
0.92
2.61

1.53
1.82
1.76
1.07

1.12
1.18

*kokk

k¥
kkk

*kokk

k%
kkk
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0.44
0.50

0.99
0.97
1.04
1.02

0.57
0.67
1.11
0.57
1.00
0.72

0.57
0.83
0.94

1.17
1.45

0.65
0.71
1.01

0.16
0.19
0.19
1.01

1.03
1.07

0.94
1.13

1.79
1.74
1.97
1.92

1.38
1.46
1.86
1.14
1.62
1.45

3.02
417
4.70

3.39
4.30

0.91
1.18
6.71

14.47
17.09
16.66

1.23
1.30

0.12
0.16

0.20
0.19
0.23
0.23

0.20
0.20
0.19
0.14
0.16
0.18

0.56
0.77
0.86

0.54
0.69

0.07
0.12
1.26

1.75
2.08
2.02
0.03

0.05
0.06

0.96
1.04

1.00
1.09
1.19
1.13

1.37
1.29
1.31
1.09
1.31
1.36

2.06
3.60
4.61

2.15
1.98

0.93
0.94
1.41

1.64
1.68
1.70
1.00

1.05
1.17

kkok

koksk
ksksk
kKK

koksk

ksksk

koksk
koksk
k3ksk

kKK
kkk

kokok

0.80
0.86

0.89
0.97
1.05
0.99

1.16
1.08
1.19
0.96
1.18
1.19

1.29
2.29
2.93

1.67
1.53

0.87
0.85
0.94

0.47
0.48
0.48
0.98

1.01
1.12

1.15
1.26

1.14
1.22
1.36
1.29

1.62
1.53
1.45
1.23
1.45
1.55

3.27
5.66
7.25

2.76
2.55

0.99
1.05
2.09

5.80
5.89
6.01
1.03

1.09
1.23

0.09
0.10

0.06
0.07
0.08
0.08

0.12
0.11
0.07
0.07
0.07
0.09

0.49
0.83
1.07

0.27
0.26

0.03
0.05
0.28

1.06
1.07
1.10
0.01

0.02
0.03



Random effect (cluster-level) 4.26 392  4.63 0.18 0.80 0.75 0.85 0.03
N(evel-1) 256,392 256,392
N(level-2) 5,484 5,484

Notes: * p<0.05, ** p<0.01, *** p<0.001
Statistically significant coefficient at p<0.05 are bolded. Reference category is given in parentheses.
Weighted using transformed versions of survey weights provided by DHS
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APPENDIX: FIGURES

Figure 3.1A: Percentage distribution of women aged 15—-49 by modern contraception in Latin

America and the Caribbean

Figure 3.1A: Percentage distribution of women aged 15-49 by modern contraception in
Latin America and the Caribbean
(Source: authot's calculations of Demographic and Health Sutveys data of 7 countries,
1986-2017; N=660,410)
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CHAPTER FOUR: ETHNORACIAL CHILD HEALTH INEQUALITIES IN LATIN
AMERICA: MULTILEVEL EVIDENCE FROM BOLIVIA, COLOMBIA, GUATEMALA,

AND PERU*#

Abstract

Using Demographic and Health Survey (DHS) data (1986-2015) for Bolivia, Colombia, Guatemala,
and Peru, this chapter explores the relatonship between self-identifying as indigenous and/or afro-
descendant on under-5 mortality (N(evel-1) = 20,770; N(evel-2) = 3,953), stunting (N(level-1) =
15,828; N(level-2) = 3,372), wasting (N(level-1) = 15,827; N(level-2) = 3,372), and anemia (N (level-
1) = 13,294; N(level-2) = 2,474). Rural-urban risk analysis suggests that indigenous and/or afro-
descendent respondents have higher risk of under-5 mortality, stunting, wasting, and anemia. The
same pattern is observed for cross-country risks, particularly for Bolivia and Colombia. Results from
logistic multilevel regression models suggest that, even after controlling for geographic,
socioeconomic, individual, reproductive, healthcare, and nutritional variables, self-identifying as
indigenous and/or afro-descendantis associated with a higher risk of child stunting and wasting, but
not necessarily a higher risk of under-5 mortality and anemia. While previous research has largely
focused on the protective role of maternal education, results from this study suggest that paternal
education, as well as, individual characteristics and early reproductive decisions, play a significant role

in child health outcomes. My findings imply that efforts to improve child health in Latin America

38 A modified version of this chapter has been published in SSM - Population Health in 2020. The reference for this
publication is as follows:
Mena-Meléndez, Luctecia. 2020. “Ethnoracial child healthinequalities in Latin America: Multilevel evidence from
Bolivia, Colombia, Guatemala, and Peru.” SSM - Population Health 12:100673. dot
10.1016/j.ssmph.2020.100673.

3 ©<2020>. This manuscript version is made available wunder the CC-BY-NC-ND 4.0
license http:/ /creativecommons.ore/licenses /by-nc-nd/4.0
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should account for ethnicity and/or race, since minority ethnoracial groups have higher risk of
childhood morbidity in the region. In addition, these efforts should accompany education for both

fathers and mothers, as well as, information about the effects of reproductive decisions on their

children’s health.

Introduction

Throughout history, the region of Latin America has been characterized as one of the most ethnically
and racially heterogeneous regions of the world. With an estimated population of 652 million people,*
most descend from three major ethnoracial groups: indigenous (40 million), direct descendants of
peoples inhabiting this region when European colonizers arrived in the 15" century; afro-descendent
(120 million), direct descendants of Africans slaves forcibly brought to the region during and after the
colonial period; and Europeans, direct descendants of largely Spanish and Portuguese immigrants
(Perreira and Telles 2014; Ribando 2005). Drawing from complex colonial and nation-building
histories from the 15" century, Latin America has experienced substantial variation in the trajectories
of ethnoracial groups, which has defined the region’s demographic composition, representations of
identity, assimilation processes, and changing definitions of ethnoracial classifications (Telles and
Bailey 2013; Telles and Torche 2019). Unlike ethnicity and race elsewhere, ethnoracial classifications
in Latin America have been substantially fluid, resulting particularly from the historical nation-building
efforts to unite, divided black, indigenous, white, and mixed-race populations through zestizaje, or

racial and cultural mixing ideologies (Telles and Bailey 2013).

40 The total population size including only 20 Latin American countries (Argentina, Bolivia, Brazil, Chile, Colombia, Costa
Rica, Cuba, Ecuador, El Salvador, Guatemala, Haiti, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, Dominican
Republic, Uruguay and Venezuela) is of approximately 647 million. The total population size including multiple smaller
countries in the Caribbean is of 652 million (Economic Commission for Latin Ameticaand the Caribbean 2019).
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However, indigenous and/or afro-descendent groups in Latin America are extremely diverse,
characterized by variety of cultures, identities, languages, traditions, faiths, and beliefs. The total
number of indigenous groups is estimated between 655-826 (Davis-Castro 2020) and afro-descendent
groups—although less fragmented—include black (zegro/preto), mixed-black (mulatto), mixed-
indigenous-black (zanzbo/ chino/ garifina), and mixed-indigenous-black-white (pardo) groups (Telles et al.
2015).%.* Despite this diversity, both indigenous and/or afro-descendent groups have historically
been placed similarly at the bottom of the uneven class structure and racial and ethnic discrimination
and exclusion continue to significantly determine their livelihoods. Indigenous and afro-descendent
people suffer similar problems of economic, social, cultural and political inequality, compared to non-
indigenous and/or non-afro-descendent groups, which reproduces and petpetuates socioeconomic,
educational, health, and political inequities (Bello and Rangel 2002). Despite this, little is known about
ethnicity and/or race and child health outcomes in this region, particularly, in terms of the variation
across and within countries. In Latin America, scarcity in research on ethnoracial health disparities is
explained by long-held beliefs that socio-economic status, rather than ethnoracial differences,

structure inequality (Telles 2000).

Theories on the social determinants of health have argued that the social status of ethnicity and race,
. L . . o
as a “social rather than genetic” entity, contributes to disparities in risk exposure, access to resources,

and health outcomes (Zuberi 2001). Through underlying social and demographic processes, ethnicity

4 For mote information on indigenous groups in Latin America and the Caribbean, including the available data and the
main challenges they face pertaining recognition, numbers, mobility, migration, mobilization, identity, poverty,
vulnerability, and education, see Freire et al. (2015).

42 For more information on afro-descendent groups in Latin America and the Caribbean, including the main challenges
they face pertaining race relations, access to services, poverty, education, and country-level distributions, see Freire et al.
(2018).
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and race contribute to differences in health that disadvantage ethnoracial minorities. Literature on the
United States has documented persistent and pronounced health disparities between and within
ethnoracial groups, with these groups experiencing earlier mortality, higher morbidity, and worse
overall health (Vega and Rumbaut 1991; Williams and Sternthal 2010). The limited empirical research
that does exist for Latin America has documented that indigenous and/or afro-descendent groups
fare worse in terms of mortality and morbidity compated to non-indigenous and/or non-afro-
descendent groups (Casas, Dachs, and Bambas 2001). For indigenous groups, infant mortality is 3.5
times higher in Panama (Flores and Mojica 1992), life expectancy is 29 years lower for men and 27
years lower for women in Honduras (Rivas 1993), child mortality is more than 2.5 times higher in
Mexico, maternal mortality is 83% higher in Guatemala (Pan American Health Organization 1997),

and morbidity is two times higher in Bolivia (Sudrez-Berenguela 1999).

Latin America is a good empirical case to study these relationships because countries in this region
share close geographic proximity, as well as centuries of ethnolinguistic, geopolitical, and historically
communal legacies (Beals 1953; Inglehart and Carballo 1997). Also, across countries, the historical
configurations of boundaries of identity through national mestizaje projects, as well as the historical
institutionalization of inequality through phenotypic markers of color-, culture-, and linguistics-coded
ethnicity and/or race are quite similar (Telles and Bailey 2013). This allows for fairer comparisons of
health inequalities among and between ethnoracial minority groups. Building on this research gap, I
use Demographic and Health Survey (DHS) data (1986—2015) for Bolivia, Colombia, Guatemala, and
Peru to explore the relationship between ethnicity and/or race and under-5 mortality, stunting,
wasting, and anemia among children. First, I describe relative risks by ethnicity and /ot race and across
urban-rural regions. Second, I conduct logistic multilevel regression models to evaluate the association
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of ethnicity and/or race and child health outcomes. Finally, I demonstrate the extent to which certain
proximate factors—geographic, socioeconomic, individual, reproductive, healthcare, and nutrition—

may moderate the association.

Data and Methods

Data

This analysis uses pooled cross-sectional data for four countries (Bolivia, Colombia, Guatemala, and
Peru) in Latin America and the Caribbean that participated in multiple rounds of the Demographic
and Health Surveys (DHS) between 1986 and 2015 DHS is a publicly-available, nationally-
representative survey of women, collected by ICF International in collaboration with host country
governments (ICF International 2012).* The standardized DHS questionnaites, across countries and
waves, allow for easy comparisons fora wide range of indicators in the areas of population, health,
and nutriion. DHS uses a stratified cluster-sampling design to randomly select women ages 15—49
within households and clusters (Croftetal. 2018). To account for homogeneity due to the non-simple
random sample (i.e., nonindependence) and under- or over-sampling of different strata during sample
selection (i.e., unequal selection probabilities), I adjust for sample cases with sampling weights (Hahs-
Vaughn et al. 2011). As a result, I can confidently estimate standard errors and unbiased parameter

estimates, as well as, present population-based estimates that account for differential probability of

4 Since 1984, The Demographic and Health Surveys (DHS) Program has provided technical assistance to more than 400
surveys in over 90 countries, advancing global understanding of health and population trends in developing countties.

Surveys for Latin America and the Caribbean are publicly available through their website: https://dhsprogram.com/

4 ICF International, Inc. is a Fairfax, Virginia-based global advisory and digital services provider, which provides a range
of services for governments and businesses, including strategic planning, management, marketing and analytics. It was
founded in 1969 as Inner City Fund and renamed to ICF Incorporated in 1972. Since 1984, ICF International, Inc. has
wotked with the United States Agency for International Development (USAID) to implement the Demographic and
Health Surveys (DHS) Program across the world.
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selection into the survey.

The DHS waves I included were the following: Bolivia (1989, 1994, 1998, 2003, and 2008), Colombia
(1986, 1990, 1995, 2000, 2005, 2010, and 2015), Guatemala (1987, 1995, 1998—1999, and 2014-2015),
and Peru (1986, 1991-1992, 1996, 2000, 2004—2006, 2007—2008, 2009, 2010, 2011, and 2012). I
include these four countries because they have substantial ethnic and/or racial minotity populations
(Montenegro and Stephens 2000), particularly in this dataset (i.e. Bolivia: 64.53%; Colombia: 86.61%;
Guatemala: 57.15%; Peru: 17.01%). One of the primary advantages of pooling datasets together is the
advantage of larger sample sizes, which one the hand, increases the statistical power for the analysis,
and on the other hand, decreases the likelihood of a type II error—failing to detect a statistically
significant association when it truly exist (Hatt and Waters 2000). Pooling datasets, thus, may decrease
the noise from interviewer error, poorly worded questions, local disruptions, data entry mistakes, and
sampling variability. For some outcomes, notall women have available data (stunting and wasting not
available for Bolivia and anemia not available for Colombia), so each outcome is different. My total
samples are: under-5 mortality (N (level-1) = 20,770; N(level-2) = 3,953), stunting (N (level-1) = 15,828;
N(evel-2) = 3,372), wasting (N(level-1) = 15,827; N(level-2) = 3,372), and anemia (N(level-1) =

13,294; N(level-2) = 2,474).

Measurements

Outcome V ariables
The child health outcomes of interest are under-5 mortality, stunting, wasting, and anemia. Under-5

mortality indicates whether or nota woman has ever had a child die between the ages of 0—60 months.
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Stunting indicates whether or not a child’s height-for-age Z-scores (HAZ) fall more than two standard
deviations below the median height-for-age curve (World Health Organization 2006). Wasting
indicates whether or not a child’s weight-for-height Z-scores (WHZ) fall more than two standard
deviations below the median weight-for-height curve (World Health Organization 2006). Finally,
anemia (collected using HemoCue portable hemoglobin meters) indicates whether or not a child’s
blood hemoglobin level is less than 11 grams per deciliter (g/dl) (World Health Organization 2011). I
constructed these dichotomous outcomes respecting clinical thresholds and using multiple variables
that were originally continuous and/ ot categorical in the surveys. Dichotomization has been identified
as optimal for a variable’s strongest effects and simplifying the presentation of results for a wider

audience (Farrington and Loeber 2000).

Independent 'V ariables

Ethnicity and/or race is measured as a dichotomous variable, indicating whether or not a mother
identifies as indigenous and/or afro-descendant. I used the language spoken at home as proxy for
indigenous and/or afro-descendant self-identification (Afro-descendant, Aymara, Quechua, Guarani,
Garifuna, Maya, and Xinca), which has been the primary marker of ethnoracial identity used in the
past (Telles and Torche 2019). While other research ideally recommends using multiple self-identified
measures—interviewer-ascribed phenotypic classifications—as well as multiple sub-categories of race
and ethnicity (Perreira and Telles 2014; Telles et al. 2015), DHS data does not collect measures of race
and ethnicity to create multiple sub-categories with sufficient statistical power for this analysis, so I

followed previous precedent for dichotomization (Psacharopoulos and Patrinos 1994).

I controlled for several other factors that potentially confound my analyses. Maternal education is the
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single most important factor in explaining differentials in child health outcomes (Caldwell 1979;
Young, Edmonston,and Andes 1983). I include it in an interval scale (0, 1-3, 4-06, 7-9, and =10 years),
but also conducted initial analyses with both categorical or continuous measures, which do notchange
the direction or the significance of the associations. To control for differences in temporal, living, and
environmental conditions, I include a categorical variable for survey year (1986—2015), a dummy
variable for type of residence (rural and urban), and a categorical variable for country (Bolivia,
Colombia, Guatemala, and Peru). To control for individual, partner, and household characteristics, 1
include a categorical variable for household wealth (poorest, poorer, middle, richer, and richest) and
continuous variables for partner’s education (0—23) and maternal age (13—49).* Finally, to control for
reproductive behavior, I control for maternal age at-first-birth (15-19, 20-34, and 35+), birth parity

(first, second or third, and fourth or higher children), and birth interval (>2, 2—4, and 4+).

I constructed socioeconomic and healthcare indices to assess how household environment, prenatal
care, postnatal maternal care, and postnatal child care moderate the relationship between ethnicity

* First, I selected wvariables that seemed to measure the

and/or race and child health outcomes.
underlying construct. All variables were coded as dichotomous (yes/no) and ranked by ascending
order. Then, I performed tetrachoric factor analysis—the preferred method to describe variability for

dichotomous measures—to determine how well each set of variables factored together, omitting

obvious outliers. The household environment index measures the presence of consumer durables in

45 Household wealth is collected by DHS and represents a composite measure of a household's cumulative living standard.
It is generated using principal components analysis and places individual households on a continuous scale of relative
wealth. DHS separates all interviewed households into five wealth quintiles to compare the influence of wealth on
various population, health and nutrition indicators (Rutstein and Johnson 2004).

46 For more information on the uses of factor analysis in the development of compositeindices for subsequent analyses
in social research, see Alwin (1973).
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a household (radio, television, telephone, refrigerator, bicycle, motorcycle, and car), as well as, overall
living conditions (electricity and non-dirt floor). The prenatal care index includes receiving any
prenatal care, prenatal care from a skilled professional, first prenatal care visit within 6 months, and
4+ prenatal care visits during pregnancy. The postnatal care mother index includes receiving any
postnatal care from a skilled professional, postnatal care within 24 hours of delivery, and postnatal
check within 2 days of delivery. Finally, the postnatal care child index includes receiving any postnatal
care from a skilled professional, postnatal care within 24 hours of birth, and postnatal check within 2
days of birth. Table 4.1 shows sample proportions, factor loadings, and Cronbach’s alphas («) for the
indices. Internal reliability of the four measures is above the «=0.70 threshold used in the social

sciences (Nunnally and Bernstein 1994).

Finally, to control for child nutrition, I constructed three main dichotomous feeding indicators for
infants and young children: Minimum Dietary Diversity (MDD), Minimum Meal Frequency (MMF),
and Minimum Acceptable Diet (MAD) (World Health Organization 2008). MDD measures whether
a child is fed from 4 or more food groups (grains, roots and tubers, legumes and nuts, dairy products,
flesh foods, eggs, vitamin-A rich fruits and vegetables, and other fruits and vegetables). MMF
measures whether a child is fed solid, semi-solid, or soft foods (including milk feeds for non-breastfed
children) the minimum number of times or more (2 times for breastfed infants 6—8 months, 3 times
for breastfed children 9-23 months, 4 times for non-breastfed children 6—23 months). Finally, MAD
measures whether a child receives a minimum acceptable diet (at least 2 milk feedings, MDD, and

MME).

Apnalysis
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I use a two-level multilevel logit approach, whereby individual women units (level-1) are nested within
survey cluster units (level-2), respecting the hierarchical design of DHS data.” My multilevel logit
models include a random intercept at the cluster-level—to capture heterogeneity among clusters—
and fixed effects for all other individual-level coefficients. Compared with single-level regression
analysis that assumes thatall individuals are independent, this methodology accounts for the fact that
individuals in the same cluster may have similar characteristics. More technically, multilevel models
correct for biases in parameter estimates, standard errors, confidence intervals, and significance tests,
resulting from clustering, and estimate robust variance and covariance of random effects (Guo and

Zhao 2000). I chose alogit approach because my dependent variables are dichotomous:

log [%] = Bo + B1Xj + - + BuXi + u; + e, Eq. (1)
where i is the level-1 (individual) unit and j is the level-2 (cluster) unit; P;j/(1 — P;;) is the probability
of the binary child health outcome Yjj under-5 mortality, stunting, wasting, anemia for woman i in
cluster j; I define the probability of the response equal to one as P = Pr(Yj; = 1) and let P;j be
modeled using a logit link function; Bis the corresponding fixed coefficient and Xjj is an explanatory
variable for woman i in cluster j; Uj is the random effect at cluster j, allowing for differential intercepts

for cluster-level observations; and the error term, €y, is the individual-level residual for individual i of

47 The DHS surveys typically employ two-stage sampling design from an existingsample frame, generally the most recent
census frame. In the first stage of selection, the primary samplingunits (PSUs) ate selected with probability propozrtional
to size (PPS) within each stratum. The PSUs ate typically census enumeration areas (EAS) and form the survey cluster.
In the second stage, a complete household listing is conducted in each of the selected clusters. Following thelistingof
thehouseholdsa fixed number ofhouseholds is selected by equal probability systematic sampling in the selected cluster.
Ahousehold respondent is interviewed first to obtaina household roster and information about the household as a unit.
Eligible women and (usually) men are then interviewed. This design results in a multilevel dataset, with households,
women, or men at level-1 and PSUs at level-2 (Elkasabi et al. 2020).
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cluster j. Thus, this equation expresses the log of the odds of child mortality, stunting, wasting, and

anemia, as a linear function of the set of explanatory variables previously mentioned.

The multilevel logistic models were estimated in two stages. First, I estimated a baseline model with
ethnicity and/or race to observe the association of this factor with the risk of each outcome, in the
absence of other associations. In this baseline model, the ethnicity and/or race coefficient served as a
basis of comparison to measure whether the introduction of other factors—in subsequent models—
moderated the ethnoracial effect. I assessed this in two manners: first, how the magnitude of the
ethnoracial coefficient changed with the introduction of other factors, and second, how the statistical
significance of the ethnoracial coefficient changed as well. Second, I estimated subsequent models by
adding geographic, socioeconomic, individual, reproductive, healthcare, and nutritional controls, to
see how the effect of ethnicity and/or race is moderated, until a full model was assessed including all

variables and controls.

Results

Sample Characteristics

Table 4.2 provides descriptive statistics. Approximately 13% of children died before 5, 27% of
children are stunted, 6% of children are wasted, and 59% of children have anemia. On average, 45%
of women live in rural areas and 56% in urban areas. In addition, 35% of women self-identify as
indigenous and/or afro-descendant and 66% self-identify as non-indigenous and/or non-afro-
descendant. Maternal education is still low, with approximately 8% of mothers reporting zero years of
education, 15% 1-3 years, 27% 4—06 years, 14% 7-9 years, and 37% 10+ years. Pertaining to other
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control variables, on average husbands’ report 8 years of education and respondents are 30 years old.
Approximately, 54% of women gave birth between ages 15-19,46% between 20-34, and 0.42% at 35
and above. In addition, 66% of women bore their second or third child and 34% their fourth or mote
child. Finally, 14% waited less than two years between births, 37% two and four years, and 49% more

than four years.

Descriptive Summary of Child Health Outcomes by Ethnoracial Identity

Table 4.3 presents rural-urban proportions and absolute differences and Figure 4.1 also presents
relative risks of under-5 mortality, stunting, wasting, and anemia, by indigenous and/or afro-
descendent self-identification. Respondents who self-identify as indigenous and/or afro-descendant,
and who live in rural areas compared to urban areas, have 2.27-times higher risk of under-5 mortality,
2.83-times higher risk of stunting, 2.20-times higher risk of wasting, and 3.63-times higher risk of
anemia. While the risk is also high for non-indigenous and/or non-afro-descendant respondents in
rural areas, it is much lower than that of indigenous and/or afro-descendant respondents. The same
analysis was conducted for countries, which is available in Table 4.1A and Figures 4.1A-4.4A in the

Appendix.

Multilevel Analysis of Child Health Outcomes by Ethnoracial Identity

Under-5 Mortality

Table 4.4 presents the odds ratio results of the multilevel logit models predicting under-5 mortality
for children in Bolivia, Colombia, Guatemala, and Peru between 1986 and 2015 (N(level-1) = 20,770;
N(evel-2) = 3,953). Model 1 includes only the underlying factor of interest—ethnicity and/or race—
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and temporal and geographic controls. Self-identifying as indigenous and/or afro-descendant is
associated with increasing risk of under-5 mortality, but the association is not significant throughout
the models (p-value>0.05). Conversely, living in a rural area, compared with an urban area, is
associated with 117-percent greater odds (I—exponent of the log odds) of under-5 mortality (p-
value<(0.000), but this association loses significance across the models. Results also indicate
heterogeneity in the association between ethnicity and/or race and under-5 mortality across countries.
Living in Colombia, Guatemala, or Peru, is more protective (more risk-reducing) forunder-5 mortality

than living in Bolivia.

The interaction between ethnicity and/or raceand rural-urban residenceis associated with 155-percent
greater odds of under-5 mortality for indigenous and/or afro-descendant respondents in rural areas,
but the effect loses significance across the models. Subsequent models (Models 2-5) control for
additional proximate factors—socioeconomic, individual, reproductive, healthcare, and nutriion—
which present similar findings to the baseline model. Socioeconomic factors, such as mother’s
education, plays a significant protective role in diminishing the risk of under-5 mortality (Model 2),
but the strength weakens with the introduction of individual and reproductive factors (Model 3). Other
controls are also initially protective, but lose significance with the introduction of individual and
reproductive factors (Model 3). Unexpectedly, results indicate that healthcare and nutritional factors

are not protective of under-5 mortality (Models 4-5).

Stunting
Table 4.5 presents the odds ratio results of the multilevel logit models predicting stunting for children
in Colombia, Guatemala, and Peru between 1986 and 2015 (N(level-1) = 15,828; N(level-2) = 3,372).
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Self-identifying as indigenous and/or afro-descendant is associated with a higher risk of stunting,
which remains significant throughout the models (Models 1-5). Even after accounting for all
proximate factors, indigenous and/or afro-descendentwomen have 62-percent greater odds of having
a child stunted, than non-indigenous and/or non-afro-descendent mothers (p-value<0.000). Across
the models, living in a rural area, living in Guatemala or Peru (compared to Colombia), lower maternal
education, and higher parity are associated with higher risk of stunting (Models 2—4). Surprisingly, the
interaction between ethnicity and/ot race and rural-urban residence is associated with higher risk of
stunting for non-indigenous and /ot non-afro-descendant respondents living in rural areas (Models 1—
5). Generally, household wealth, household environment, husband’s education, and higher birth
interval are associated with lower risk of stunting (Models 2-5). Like under-5 mortality, healthcare
factors do not play a protective role for stunting, but nutritional factors do. However, while MAD is
associated with lower risk of stunting, MDD and MMF are counterintuitively associated with higher

risk (Model 5).

Wasting

Table 4.6 presents the odds ratio results of the multilevel logit models predicting wasting for children
in Colombia, Guatemala, and Peru between 1986 and 2015 (N(level-1) = 15,827; N(level-2) = 3,372).
Like stunting, self-identifying as indigenous and/or afro-descendantis associated with higher risk of
wasting, which remains significant throughout the models (Models 1-5). Compared to stunting,
however, indigenous and/or afro-descendent self-identification has 1.5-times stronger effect on
wasting, that is, 158-percent greater odds of having a child wasted (p-value<0.000). While living in a
rural area is initially associated with higher risk of wasting, the association loses significance with the

introduction of socioeconomic factors (Model 2). Like stunting, the interaction between ethnicity
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and/or race and rural-urban residence is associated with higher risk of wasting for indigenous and/or
afro-descendant respondents living in urban areas (Models 1-5). Also, living in Guatemala or Peru
(compared to Colombia), lower maternal education, and higher parity are associated with higher risk
of wasting (Models 2—3). On the other hand, household wealth, household environment, husband’s
education, birth interval, and maternal postnatal care are associated with lower risk of wasting (Models

2-5). In contrast to stunting, nutritional factors are not significantly associated with wasting (Model

5).

Anemia

Table 4.7 presents the odds ratio results of the multilevel logit models predicting anemia in children
in Bolivia, Guatemala, and Peru between 1986 and 2015 (N(level-1) = 13,294; N(level-2) = 2,474).
Like under-5 mortality, self-identifying as indigenous and/or afro-descendant is not significantly
associated with anemia throughout the models (p-value>0.05). While living in a rural area is initially
associated with higher risk of anemia, the association reverses with the introduction of socioeconomic
factors and becomes protective (Models 2—-5). For the first time in this analysis, country of residence
does not play a protective role for anemia (Models 1-5) and the interaction between ethnicity and/or
race and rural-urban residence is associated with a lower risk of anemia for non-indigenous and/or
non-afro-descendant respondents in rural areas (Models 1-5). Maternal education, household wealth,
and mother’s age are associated with lower risk of anemia (Models 2—3). Surprisingly, child postnatal
care is associated with a higher risk of anemia (Models 4—5), as are maternal age-at-first-birth and birth
parity (Models 3-5). Similarly, to stunting, nutritional factors play a counterintuitive role. While MMF

is associated with lower risk of anemia, MDD and MAD are associated with a higher risk (Model 5).
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Discussion and Conclusions

This analysis used DHS data (1986—2015) for Bolivia, Colombia, Guatemala, and Peru to explore the
multilevel reladonship between self-identifying as indigenous and/or afro-descendantand child health
outcomes. I tested for the moderating effects of geographic, socioeconomic, individual, reproductive,
healthcare, and nutritional variables. This chapter made two important contributions to the literature.
First, it provided an empirical assessment of persistent and pronounced child health disparities across
ethnic and/or racial groups in Latin America. In concutrrence with past studies, I found that self-
identifying as indigenous and/orafro-descendantis associated with higher risk of stunting and wasting
(Casas etal. 2001; Giuffrida et al. 2007). Most surprisingly, however, under-5 mortality and anemia are

not, which challenges previous research on these two specific child health outcomes (Kuang-Yao Pan,

Erlien, and Bilsborrow 2010; Psacharopoulos and Patrinos 1994).

With previous research documenting that indigenous and afro-descendent people suffer higher levels
of poverty and marginalization, precarious and difficult employment conditions, higher levels of
illiteracy, lower access to formal education, worse overall health, and limited political participation and
representation, my findings imply that efforts to improve child health in Latin America should account
for ethnicity and/or race. This research showed that minority ethnoracial groups, such as indigenous
and/or afro-descendent, have higher risk of childhood morbidity than do non-minority ethnoracial
groups in the region. As pressure increases to improve children’s health, as well as, to address
ethnoracial health inequities in the developing world, it is increasingly important to truly understand
this relationship given severe resource constraints. In addition, these efforts should also accompany
education for both fathers and mothers, as well as, information about the effects of reproductive
decisions on their children’s health.
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Second, this analysis assessed heterogeneity of this relationship across and within countries in Latin
America. While previous research has mainly focused on country-level effects (Frost, Forste, and Haas
2005; Jokisch and McSweeney 2011) and/or cross-country effects (Hatt and Waters 2006; Heaton et
al. 2005), I also identified and contributed to understand the cross-regional effects (Van de Poel et al.
2007). In concurrence with past studies, multiple results in this chapter suggested significant cross-
country and rural-urban differences. Self-identifying as indigenous and/or afro-descendent and
residing in an urban area slightly protects from stunting and wasting, but does not protect from under-
5 mortality and anemia. These results contradict previous research that has documented worse overall

health outcomes for minority children (Shin 2007).

Consistent with previous research, maternal education maintained a strong effect on all four health
outcomes, even after controlling for all other variables (Frost et al. 2005). However, socioeconomic
variables did not have the same strong effect documented in the literature (Van de Poel et al. 2007).
As has been documented in other regions, paternal education (Breierova and Duflo 2004; Semba et
al. 2008), as well as, individual characteristics and reproductive decisions (Heaton et al. 2005), played
a more significant role in child health outcomes. Paternal education may in fact be important because
fathers are often more educated than mothers in developing countries and given their higher status,
may have more decision-making power regarding their children’s health (Aslam and Kingdon 2012).
Finally, prenatal, postnatal, and child feeding practices had mixed associations with child health

outcomes in this region (De Onis et al. 2006; Ruel and Menon 2002).

Although this chapter made a substantial set of contributions to understanding child health outcomes
in Latin America, I acknowledge the following limitations and the need for future research that builds
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on these findings. First, this research relied on self-reported data. Thus, some of these results might
be an artifact of reporting bias, whereby respondents selectively chose to share and/or failed to recall
certain information about current or previous experiences. For example, the variable I constructed for
ethnicity and/or race relies exclusively on self-reported language spoken at home, which may be a
conservative measure given that some individuals who self-identify as indigenous and/or afro-
descendent no longer speak the associated languages While ideally, I should have used multiple self-
identifying, interviewer-ascribed, and multiple sub-categories of race and ethnicity, DHS data does not
collect these measures so I was forced to collapse both indigenous and/or afro-descendent self-

identification into one variable.

Second, this research relied on cross-sectional data, so I was unable to evaluate how self-identifying
asindigenous and/or afro-descendantimpacts child health over the life course and/orany other forms
of causality. Third, in an effort to make comparable analytical variables across countries and waves, I
collapsed categorical responses, which may have led to the loss of significant information. However,
as has been documented, one of the primary advantages of pooling datasets together is an increase in
statistical power, which in turn, decreases the likelihood of errors from interviewer noise, pootly
worded questions, data entry mistakes, and sampling variability. Finally, this analysis is limited to four
countries in Latin America. Despite having the largest populations of indigenous and/or afro-
descendant groups, itis important to emphasize that countries in the region also have unique cultures,
histories, and trajectories, so these results cannot be blindly generalized to other countries in the region

and to other countries in other regions.

More research is needed to fully assess the relationship between ethnicity and/or race and child health
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outcomes in Latin America. To assess generalizability and discuss causal mechanisms, we need
additional cross-sectional and longitudinal data using novel indicators. In addition, to provide a more
comprehensive picture of the unique experiences of diverse sub-groups of indigenous and/or afro-
descendent groups, we need multiple self-identifying measures as well as interviewer-ascribed
phenotypic classifications of race and ethnicity. Despite these limitations, results from this study
cleatly suggests that indigenous and/or afro-descendent respondents have higher risk of stunting and
wasting in Latin America. In addition, while mostresearch has previously focused on the protective
role of maternal education, results from this study suggest that paternal education, individual
characteristics, and reproductive decisions play significant roles in child health outcomes. Given
centuries of discrimination and exclusion, as well as, large populations of indigenous and/or afto-
descendent groups in Latin America, we need to further study, understand, and assess the relationship
between ethnoracial self-identificaion and child health outcomes to improve the precarious

conditions of ethnoracial minorities in the region.
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TABLES

Table 4.1: Description of variables included in indices by outcome

Table 4.1: Description of variables included in indices by outcome
(Source: author's calculations of Demographic and Health Surveys data for
Bolivia, Colombia, Guatemala, and Peru, 1986-2015)

Sample  Factor %

Measure . .
proportion loading

Household environment index

Own a radio 0.78 0.34
Own a television 6.78 0.93
Own a telephone 0.17 0.78
Own a refrigerator 0.37 0.90
Own a bicycle 0.29 0.30  0.73
Own a motorcycle 0.12 0.49
Own a car 0.08 0.59
Has electricity 0.75 0.90
Has nondirt floor 0.63 0.76

Prenatal care index

Received any prenatal care 0.15 0.84
Received prenatal care from a skilled provider 0.40 0.20 0.89
Received prenatal care in the first 6 months of pregnancy 0.94 0.65 ’
Received four or more prenatal care visits 0.73 1.00
Postnatal care mother index

Received postnatal care within 24 hours 0.05 0.98
Received postnatal care within 2 days 0.08 1.00  0.92
Received postnatal care from a doctor or nurse 0.07 0.98
Postnatal care child index

Received postnatal care within 24 hours 0.18 1.00
Received postnatal care within 2 days 0.20 1.00  0.98
Received postnatal care from a doctor or nurse 0.19 1.00
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Table 4.2: Descriptive statistics (proportions and means) of key variables by outcome

Table 4.2: Descriptive statistics (proportions and means) of key variables by outcome
(Source: author's calculations of Demographic and Health Surveys data for Bolivia,
Colombia, Guatemala, and Peru, 1986-2015)

Under-5 . . .
Measure Mortality Stunting Wasting Anemia Average

Total sample (unweighted NN) 20,770 15,828 15,827 13,294
12.63 26.69 6.44 59.33
Main independent variables

Ethnicity and/ or race
Indigenous and/or afro- 38.08 37.37 37.37 25.03
descendant 34.46
Non-indigenous and/or non-afro- 61.92 62.63 62.63 74.97 65.54
descendant )
Country
Bolivia 27.23 . . 67.90 23.78
Colombia 5.94 12.37 3.57 . 5.47
Guatemala 12.05 43.60 11.93 47.76 28.84
Peru 12.12 25.86 5.56 62.65 26.55
Type of residence
Rural 43.63 43,71 43.71 46.95 44.50
Urban 56.37 56.29 56.29 53.05 55.50
Individual and socioeconomic variables
Years of education
0 years 7.31 7.26 7.26 8.47 7.58
1-3 years 14.96 14.36 14.36 15.62 14.83
4—6 years 26.29 26.34 26.34 26.91 26.47
7-9 years 14.29 14.57 14.57 13.90 14.33
10+ years 37.14 37.46 37.46 35.10 36.79
Houwusehold wealth
Poorest 25.40 25.60 25.60 24.64 25.31
Poorer 24.85 25.42 25.42 25.69 25.35
Middle 21.45 21.28 21.28 21.48 21.37
Richer 17.04 16.59 16.59 16.90 16.78
Richest 11.27 11.12 11.12 11.29 11.20
Household environment index 0.59 0.62 0.62 0.56 0.60
Husband's education 8.57 8.51 8.51 8.06 8.41
Respondent's age 30.08 30.03 30.03 30.30 30.11
Reproductive variables
Age at first birth
15-19 53.38 54.13 54.13 53.68 53.83
20-34 46.15 45.44 45.44 45.96 45.75
35+ 0.47 0.42 0.42 0.36 0.42
Birth parity
Second or third 65.22 67.00 67.00 63.58 65.70
Fourth or higher 34,78 33.00 33.00 36.42 34.30
Birth interval
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>2 years 14.15 13.36 13.36 13.44 13.58
2-4 years 37.82 36.31 36.31 38.06 37.13
4+ years 48.02 50.32 50.32 48.50 49.29
Healthcare variables
Prenatal care index 1.41 1.42 1.42 1.42 1.42
Postnatal care mother index 0.10 0.12 0.12 0.15 0.12
Postnatal care child index 0.41 0.48 0.48 0.56 0.48
Nutritional variables
Minimum dietary diversity (MDD) 54.20 61.32 61.31 58.61 58.86
Minimum meal frequency (MME) 21.58 23.16 23.16 21.94 22.46
Minimum acceptable diet (MAD) 4.12 4.76 4.76 4.79 4.61
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Table 4.3: Minority-majority ethnic and/or racial relative risk of under-5 mortality, stunting,

wasting, and anemia by type of residence

Table 4.3: Minority-majotity ethnic and/or racial relative risk of under-5 mortality, stunting, wasting, and
anemia by type of residence

(Source: authot's calculations of Demogtaphic and Health Surveys data for Bolivia, Colombia, Guatemala,
and Peru, 1986—2015; under-5 mortality N=20,770, stunting N=15,828; wasting N=15,827, and anemia
N=13,294)

arlf(;l/lgicrla:Ze Minority ethnic and/or racial group Majority ethnic and/or racial group
Proportion Absolute Relative Proportion Absolute Relative
outcome difference risk outcome difference risk
Measure Utban  Rural Rural-urban Minority Utban Rural Rural-utban Majority
rural/urban rural/urban
©) 2 @-1) @/ 3 4 “4)-03) 4/
Under-5 mortality  12.16  27.65 15.49 2.27 25.69  34.50 8.81 1.34
Stunting 9.68 27.43 17.75 2.83 25.03  37.86 12.83 1.51
Wasting 13.68  30.12 16.44 2.20 20.29  35.90 15.61 1.77
Anemia 5.65 20.51 14.86 3.63 41.33  32.51 -8.82 0.79

Note: For the putpose of simplification, minotity group is defined as indigenous and/or afro-descendant and majority
group as non-indigenous and /or non-afro-descendant
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Table 4.4: Results of multilevel logit models for the odds of under-5 mortality in Latin America

Table 4.4: Results of multilevel logit models for the odds of under-5 mortality in Latin America
(Source: author's calculations of Demographic and Health Surveys data for Bolivia, Colombia, Guatemala, and Peru, 1986—2015; N (level-1) = 20,770; N (level-2) = 3,953)

Model 1 Model 2 Model 3 Model 4 Model 5
Variables Coef. o Wb SE. Coef. 2 Wb SE. Coet. o W SE. Coet. B P SE Coet. PR oA
Low High Low High Low High Low High Low High
Year 0942 ek (0917 0968 0.013 0932 *xx (0907 0.959 0.013 0941 #0914 0968 0.014 0944 *=+ (0917 0972 0.014 0945 #0917 0973 0.014
Ethnicity and/or race
Indigenous and/ or afro- 1.175 0903 1.528 0.158  1.149 0.887 1.487 0.151 1.069 0.821 1.391 0.144 1.061 0.815 1.382 0.143  1.060 0.814 1.381 0.143
descendant (ref=Not ethnic)
Geographic factors
Region (ref.=Urban)
Rural 2170 ke 1831 2573 0189 1.042 0.849 1.280 0.109 1.053 0.847 1.308 0.117 1.045 0.842 1.297 0.115 1.043 0.841 1.295 0.115
Country (ref.=Bolivia)
Colombia 0237 #0177 0318 0.035 0273 *=x (0201 0370 0.042 0341 #0247 0469 0.056 0333 k(0241 0460 0.055 0338 ek (0242 0472 0.058
Guatemala 0543  *xk (0380 0776 0.099 0482 *#xx (0333 0.696 0.091 0.602 * 0408 0.887 0.119 0.588 *x (0389 0.889 0.124 0.591 #0387 0902 0.127
Peru 0479  *x (0380 0.604 0.057 0574 *kx 0455 0725 0.068 0.535 *F=k 0419 0.683 0.067 0.549 *k 0421 0715 0.074 0557 #0424 0.731 0.077
Ethnicity x Type of residence
(ref.=Not ethnic x Urban)
Not ethnic x rural 2170 w1831 2573 0.189  1.042 0.849 1.280 0.109 1.053 0.847 1.308 0.117 1.045 0.842 1.297 0.115 1.043 0.841 1.295 0.115
Ethnic x urban 1.175 0903 1.528 0.158 1.149 0.887 1.487 0.151 1.069 0.821 1.391 0.144 1.061 0.815 1.382 0.143  1.060 0.814 1.381 0.143
Ethnic x rural 2,552 Rk 2107 3.091 0249 1.205 0972 1.492 0.132 1.184 0946 1.483 0.136 1.179 0942  1.477 0135 1.175 0.938 1.470 0.135
Socioeconomic factors
Mother's education (ref. =10+ years)
O years 3.793 wkk 2865 5023 0.543 1.467 * 1.069 2012 0237 1.466 * 1.069 2012 0237 1457 ¥ 1.062 1999 0.235
1-3 years 2.852 w2229 3648 0358 1417 * 1.084 1.853 0.194 1414 ** 1082 1849 0.193 1407 * 1076 1.839 0.192
4-6 years 2.060 *kx 1665 2548 0.224 1.304 * 1033 1.645 0155 1.301 * 1.031 1.641 0154 1.298 * 1029 1.638 0.154
7-9 years 1.774 #1387 2268 0.223 1436 ** 1086 1.899 0.205 1.436 ** 1.086 1.898 0204 1434 * 1086 1.894 0204
Hounsehold wealth index 0.839 *kx (0761 0925 0.042 0.904 0.814 1.004 0.048 0.905 0.814 1.005 0.049 0.907 0.816  1.007  0.049
Household environment index 1.168 0.847 1.612 0.192  0.968 0702  1.334 0.159 0.975 0.705 1.347 0.161 0977 0.707 1.350 0.161
Husband's edneation 0953 *kk 0934 0972 0.009 0.981 0.961 1.001 0.010 0.981 0.961 1.001 0.010 0.981 0.961 1.002 0.010
Individual and reproductive factors
Respondent's age 1.054 1038 1.071 0.008 1.054 *#* 1038 1.071 0.008 1.054 ** 1038 1.071 0.008
Age at first birth 0.607 *k 0519 0709 0.048 0.607 *k 0519 0709 0.048 0.607 *xk 0519 0.710 0.048
Birth parity 4.057 *x 3310 4973 0421 4.051 ** 3304 4967 0421 4.035 *Fx 3292 4945 0419
Birth interval 0.679 *k (0604 0.763 0.040 0.680 *k* (0605 0.764 0.040 0.679 ** 0604 0.763 0.041
Healthcare factors
Prenatal care index 0.883 0.535 1.457 0226 0.884 0.536  1.457 0.225
Postnatal care mother index 0.985 0.745 1.302 0.140 0.984 0.745 1.301 0.140
Postnatal care child index 0.935 0.755 1.158 0.102 0.938 0.756  1.163 0.103
Nutritional factors
Minimum dietary diversity (MDD) 0.979 0.835 1.147 0.079
Minimum meal frequeny (MMF) 0.880 0.721  1.075 0.090
Minimum aceptable diet (MAD) 1.118 0.761 1.642 0.219
Random effect (cluster-level) 0.725 0.599 0.878 0.071  0.658 0.532  0.814 0.071 0.744 0.596 0.928 0.084 0.744 0.596  0.928 0.084 0.742 0.595 0.924 0.083
N(level-1) 20,770 20,770 20,770 20,770 20,770
N (level-2) 3,953 3,953 3,953 3,953 3,953

Notes: * p<0.05, ** p<0.01, *** p<0.001. Statistically significant coefficient at p<0.05 are bolded. Reference categoryis given in parentheses.

149



Table 4.5: Results of multilevel logit models for the odds of stunting in Latin America

Table 4.5: Results of multilevel logit models for the odds of stunting in Latin America
(Source: author's calculations of Demographic and Health Surveys data for Colombia, Guatemala, and Peru, 1986—2015; N (level-1) = 15,828; N (level-2) = 3,372)

Model 1 Model 2 Model 3 Model 4 Model 5
95%  95% 95%  95% 95%  95% 95%  95% 95%  95%
Variables Coef. CI. CI. S.E. Coef. CI. CI. SE. Coef. CI. CI. S.E. Coef. CI. CI. S.E. Coef. CI. CI. SE
Low High Low High Low High Low High Low High
Year 0.953 Rk 0926 0980 0.014 0947 Rk 0921 0974 0.014 0950 k0924 0977 0.014 0951 Fx 0924 0979 0.014 0952 #0925 0980 0.014
Ethnicity and/or race
Indigenous and/ or afro- 1.580 Rk 1247 2003 0.191 1.580 Rk 1252 1993 0.187 1.562 Rk 1237 1971 0.186 1.580 #1249 1.997 0.189 1.622 F* 1280 2055 0.196
descendant (ref=Not ethnic)
Geographic factors
Region (ref=Urban)
Rural 3.073 ek 2629 3591 0.245 1263 * 1055 1.513 0.116 1267 ** 1.056 1.519 0117 1264 ** 1.054 1517 0.118 1281 * 1068 1538 0.119
Conntry (ref-=Colonbia)
Guatemala 6.621 k*k 5261 8333 (.777 5.696 ek 4398 7377 0.752 5564 ¥Rk 4288 7.220 0.740 6.423 ®kx 4745 8694 0992 6708 F* 4936 9.115 1.050
Peru 2991 ek 2415 3705 0.327 2.804 k2251 3494 0314 2772 Rk 2221 3459 0313 2892 Rk 2239 3734 0377 2917 ek 2253 3776 (.384
Ethnicity x Type of residence
(ref.=Not ethnic x Urban)
Not ethnic x rural 3.073 Rk 2629 3591 0.245 1.263 **  1.055 1.513 0.116 1267 ** 1.056 1.519 0.117 1264 ** 1.054 1517 0.118 1281 * 1068 1538 0.119
Ethnic x urban 1.580 Rk 1247 2003 0.191 1.580 Rk 1252 1993 0.187 1.562 k1237 1971 0.186 1.580 ¥k 1249 1.997 0.189 1.622 Fk 1280 2055 0.196
Ethnic x rural 2784 w2309 3357 0266 1.184 0.973 1.442 0.119 1.184 0.972  1.441 0119 1.192 0.978 1.452 0.120 1.210 0.992 1.476 0.123
Socioeconomic factors
Mother's education (ref. =10+ years)
0 years 2362 Rk 1836 3.039 0304 2178 ek 1676 2831 0291 2166 *x 1666 2816 0290 2234 R 1716 2910 0.301
1-3 years 1.966 #1593 2426 0211 1.875 *kk 1501 2344 0213 1.869 *k*x 1494 2337 0213 1920 ** 1533 2404 0.220
4-G6years 1.692  kek 1418 2020 0.153 1.669 *kk 1387 2009 0.158 1.676 ** 1393 2018 0.159 1.683 *k 1396 2028 0.160
7-9 years 1263 * 1040 1535 0125 1279 ** 1046 1.565 0.132 1.283 *x 1.049 1569 0.132 1293 * 1057 1.582 0.133
Household wealth index 0.817 =k (0751 0.889 0.035 0.828 *k (759 0.902 0.036 0.831 ** 0762 0.906 0.036 0.822 0.754  0.896 0.036
Household environment index 0.564 *ek (0432 0.736  0.077 0582 *kk (0446 0.761 0.079 0589 ** (0451 0.770 0.081 0.569 0.434 0.745 0.078
Husband's education 0969 ke (0952 0985 0.008 0972 *kx (0955 0.988 0.008 0972 *x (0955 0.988 0.008 0.971 0.954  0.987 0.009
Individual and reproductive factors
Respondent's age 1.008 0.996 1.021 0.007 1.008 0.996 1.021 0.007 1.005 0.992  1.018 0.007
Age at first birth 1.059 0.924 1.214 0.074 1.060 0.925 1.215 0.074 1.071 0.934 1.228 0.075
Birth parity 1.192 1.019 1394 0.095 1189 * 1016 1391 0.095 1235 *k 1055 1.446 0.099
Birth interval 0.779 #0716 0.847 0.033 0.780 *k (0718 0.849 0.033 0.787 ** (0724 0.856 0.034
Healthcare factors
Prenatal care index 1.201 0.735  1.962 0301 1.196 0.728  1.965 0.303
Postnatal care mother index 0.784 0.599 1.028 0.108 0.801 0.612  1.050 0.110
Postnatal care child index 0.957 0.800 1.146 0.088  0.946 0.790  1.133  0.087
Nutritional factors
Minimum dietary diversity (MD D) 1425 = 1260 1.610 0.089
Minimum meal frequeny (MMF) 1.202  *  1.029 1.404 0.095
Minimum aceptable diet (MAD) 0478 k*k 0343 0.668 0.081
Random effect (cluster-level) 0.793 0.664 0.948 0.072  0.763 0.630 0925 0.075 0.763 0.628 0.926 0.076  0.760 0.626  0.922 0.075 0.768 0.631  0.935 0.077
N (level-1) 15,828 15,828 15,828 15,828 15,828
N (level-2) 3,372 3,372 3,372 3,372 3,372

Notes: * p<0.05, ** p<0.01, *** p<0.001. Statistically significant coefficient at p<0.05 ate bolded. Reference categoryis given in parentheses.
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Table 4.6: Results of multilevel logit models for the odds of wasting in Latin America

Table 4.6: Results of multilevel logit models for the odds of wasting in Latin America
(Source: author's calculations of Demographic and Health Surveys data for Colombia, Guatemala, and Peru, 1986—2015; N (level-1) = 15,827; N (level-2) = 3,372)

Model 1 Model 2 Model 3 Model 4 Model 5
95%  95% 95%  95% 95%  95% 95%  95% 95%  95%
Variables Coef. CI. CI. S.E. Coef. CI. CI. SE. Coef. CI. CI. S.E. Coef. CI. CI. S.E. Coef. CI. CI. S.E.
Low High Low High Low High Low High Low High
Year 0.986 0.943 1.031 0.023 0.981 0.936  1.028 0.023  0.985 0.939  1.033 0.024  0.990 0.942  1.039 0.025 0.990 0.943  1.040 0.025
Ethnicity and/or race
Indigenous and/ or afro- 2511 *kk 1729 3646 0478 2559 w1798 3,642 0461 2519 Rk 1762 3.600 0.459 2562 ke 1784 3681 0474 2578 kek 1794 3704 0477
descendant (ref=Not ethnic)
Geographic factors
Region (ref.=Urban)
Rural 2786 ®kx 2172 3574 0354 1.089 0.819 1.448 0.158 1.097 0.823 1.463 0.161 1.082 0.810  1.447 0.160 1.085 0.812  1.450 0.160
Countyy (ref-=Colombia)
Guatemala 4.038 *kx 2845 5730 0721 3160 Rk 2116 4721 0.647 3169 ¥ 2110 4759 0.658 3.903 Rek 2480 6141 0.903 3.904 w2476 6.155 0.907
Peru 2428 Rk 1722 3424 0426 2211 Rk 1551 3151 0400 2.030 ek 1415 2913 0374 2326 Rk 1537 3520 0492 2331 ek 1540 3529 0493
Ethnicity x Type of residence
(ref.=Not ethnic x Urban)
Not ethnic x rural 2786 ®kx 2172 3574 0354 1.089 0.819 1.448 0.158 1.097 0.823 1.463 0.161 1.082 0.810 1.447 0.160 1.085 0.812  1.450 0.160
Ethnic x urban 2511 %k 1729 3646 0.478 2559 kek 1798 3.642 0461 2519 w1762 3600 0459 2562 Rk 1784 3,681 0474 2578 w1794 3704 0477
Ethnic x rural 3.208 *kx 2394 4300 0479 1.339 0.994 1.803 0.204 1.329 0.985 1.795 0.204 1.332 0.985 1.801 0.205 1.340 0.991 1.811 0.206
Socioeconomic factors
Mother's education (ref. =10+ years)
0 years 2.547 kek 1742 3724 0493 2026 ek 1337 3070 0430 2018 w1329 3064 0430 2027 #1335 3078 0.432
1-3 years 1.688 ¢k 1206 2362 0289 1457 * 1.024 2074 0263 1455 * 1.019 2078 0265 1460 * 1022 2.086 0.266
4-6 years 1495 *  1.099 2036 0235 1408 * 1019 1946 0.233 1427 * 1.028 1980 0238 1422 * 1025 1975 0.238
7-9 years 1.236 0.871 1.754 0.221 1.258 0.882 1.795 0.228 1.270 0.889 1.814 0.231 1.271 0.889 1.817 0.232
Hounsehold wealth index 0.796 ** 0700 0906 0.053 0.803 *&k (0706 0.913 0.053 0.809 ** 0711 0921 0.053 0.809 *& (0712 0.920 0.053
Household environment index 0.568 *k* (0374 0.862 0.121 0.564 *=k 0368 0.862 0.122 0578 * 0376 0889 0.127 0572 ** 0373 0.879 0.125
Husband's education 0.956 ** 0930 0982 0.013 0965 ** 0938 0992 0.014 0.965 * 0938 0992 0.014 0965 ** 0938 0.992 0.014
Individual and reproductive factors
Respondent's age 1.025 * 1,005 1.045 0.010 1.025 ** 1005 1.045 0.010 1.024 * 1004 1.045 0.010
Age at first birth 1.005 0.819  1.235 0.105 1.009 0.821 1.240 0.106  1.009 0.821 1.240 0.106
Birth parity 1360 *  1.067 1733 0.168 1356 ** 1064 1.729 0.168 1370 ** 1.074 1.747 0.170
Birth interval 0.801 *kx (0701 0915 0.054 0.806 ** 0704 0921 0.055 0.806 *+* (705 0922 0.055
Healthcare factors
Prenatal care index 2.109 0.923 4819 0.889 2125 0.930 4.852 0.895
Postnatal care mother index 0678 * 0463 0994 0.132 0.685 * 0467 1.004 0.134
Postnatal care child index 0.852 0.640 1.135 0.124  0.849 0.637 1.130 0.124
Nutritional factors
Minimum dietary diversity (MDD) 1.114 0931 1.333 0.102
Minimum meal frequeny (MMF) 0.992 0.748 1.317 0.143
Minimum aceptable diet (MAD) 0.744 0421 1315 0.216
Random effect (cluster-level) 0.777 0.586 1.030 0.112  0.692 0.493 0971 0.120 0.706 0.505 0.985 0.120 0.709 0.508 0.991 0.121 0.705 0.504 0.987 0.121
N (level-1) 15,827 15,827 15,827 15,827 15,827
N (level-2) 3,372 3,372 3,372 3,372 3,372

Notes: * p<0.05, ** p<0.01, *** p<0.001. Statistically significant coefficient at p<0.05 are bolded. Reference categoryis given in parentheses.
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Table 4.7: Results of multilevel logit models for the odds of anemia in Latin America

Table 4.7: Results of multilevel logit models for the odds of anemia inLatin America
(Source: authot's calculations of Demographic and Health Surveys data for Bolivia, Guatemala, and Peru, 1986—2015; N (level-1) = 13,294; N (level-2) = 2,474)

Model 1 Model 2 Model 3 Model 4 Model 5
95%  95% 95%  95% 95%  95% 95%  95% 95%  95%
Variables Coef. CI. CI. SE. Coef. CI. CI. SE. Coef. CI. CI. SE. Coef. CI. CI. SE. Coef. CI. CI. SE.
Low High Low High Low High Low High Low High
Year 0.941 k0915 0967 0.013 0931 *& 0904 0958 0.014 0935 * 0909 0962 0014 0929 *& 0902 0956 0.014 0931 * 0904 0958 0.014
Ethnicity and/or race
Indigenous and/ or afro- 0.888 0.705 1.118 0.104 0.872 0.690 1.102 0.104 0.877 0.693 1.110 0.105 0.890 0.701  1.129 0.108 0.885 0.698 1.121 0.107
descendant (ref=Not ethnic)
Geographic factors
Region (ref.=Urban)
Rural 1.231 ke 1068 1.417 0.089 0.806 ** 0.684 0.949 0.067 0.809 *k 0.687 0952 0.067 0.820 ** 0.697 0.966 0.068 0.813 *k 0691 0957 0.068
Country (ref.=Bolivia)
Guatemala 0.702 0.470 1.048 0.143  0.783 0.521 1.176  0.163  0.739 0491  1.113 0.154  0.767 0.501 1.174 0.167 0.679 0.440 1.049 0.151
Peru 1.081 0.785 1.488 0.176 1.162 0.841 1.605 0.191 1.231 0.888 1.706 0.205 1.123 0.799 1.577 0.195 1.031 0.725 1.464 0.185
Ethnicity x Type of residence
(ref.=Not ethnic x Urban)
Not ethnic x rural 1.231 ke 1068 1.417 0.089 0.806 ** 0.684 0.949 0.067 0.809 *k 0.687 0952 0.067 0.820 ** 0.697 0.966 0.068 0.813 *k 0691 0957 0.068
Ethnic x urban 0.888 0.705 1.118 0.104 0.872 0.690 1.102 0.104 0.877 0.693  1.110 0.105 0.890 0.701  1.129 0.108 0.885 0.698 1.121 0.107
Ethnic x rural 1.698 kR 1431 2015 0.148 1.126 0.930 1.365 0.110 1.126 0.929 1.366 0.111 1.142 0.940 1.389 0.114 1.118 0.920 1.359 0.111
Socioeconomic factors
Mother's education (ref. =10+ years)
0 years 1.243 0977 1.583 0.153 1323 * 1028 1701 0.170 1329 * 1.032 1.711 0171 1344 * 1044 1730 0.173
1-3 years 1.339 Rk 1082 1.658 0.146 1376 *=+ 1102 1718 0.156 1.388 =k 1112 1733 0.157 1390 *=* 1114 1.734 0.157
4-6 years 1249 *x 1055 1478 0.107 1253 * 1052 1492 0.112 1262 ** 1060 1503 0.112 1270 *= 1065 1.515 0.114
7-9 years 1.180 0979 1.424 0113 1.167 0.964 1414 0114 1171 0.966 1.418 0.115 1.163 0.959 1.411 0.115
Household wealth index 0.840 *kx 0773 0913 0.036 0.860 ** (0791 0936 0.037 0.860 ** 0790 0936 0.037 0.859 *= 0789 0.935 0.037
Household environment index 1.039 0.792 1.363 0.144 1.083 0.825 1.421 0.150 1.061 0.808 1.394 0.148 1.062 0.809 1.393 0.147
Husband's education 0.990 0.971  1.009 0.010  0.989 0.970  1.008 0.010  0.990 0.971  1.008 0.010 0.991 0.973  1.010 0.010
Individual and reproductive factors
Respondent's age 0.970 ** 0957 0983 0.007 0970 * (0957 0983 0.007 0.969 ** 0956 0982 0.007
Age at first birth 1.208 *k* 1061 1375 0.080 1.208 *&k 1061 1.375 0.080 1.206 *+* 1058 1.374 0.080
Birth parity 1.307 ¢ 1110 1539 0.109 1313 *& 1115 1.546 0.109 1310 = 1112 1543 0.109
Birth interval 0.952 0.874  1.037 0.042 0.950 0.872  1.035 0.042 0.948 0.870  1.034 0.042
Healthcare factors
Prenatal care index 0.867 0.520 1.446 0.226 0.879 0.526  1.468 0.230
Postnatal care mother index 1.062 0.841 1.341 0.126 1.031 0.818 1.299 0.122
Postnatal care child index 1212 * 1012 1451 0112 1206 * 1.007 1445 0.111
Nutritional factors
Minimum dietary diversity (MDD) 1152 *  1.015 1.307 0.074
Minimum meal frequeny (MMF) 0.693 ** 0596 0.807 0.054
Minimum aceptable diet (MAD) 1.955 #1451 2632 0.297
Random effect (cluster-level) 0.697 0.581 0.836 0.065 0.670 0.556  0.807 0.064 0.672 0.558 0.809 0.064 0.676 0.561 0.814 0.064 0.669 0.555 0.807 0.064
N (level-1) 13,294 13,294 13,294 13,294 13,294
N (level-2) 2,474 2,474 2,474 2,474 2,474

Notes: * p<0.05, ** p<0.01, *** p<0.001. Statistically significant coefficient at p<0.05 are bolded. Reference categoryis given in parentheses.
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FIGURES

Figure 4.1: Minority-majority ethnic and/or racial relative risk of under-5 mortality, stunting,

wasting, and anemia by type of residence

Figure 4.1: Minority-majority ethnic and/or racial relative risk of under-5 mortality, stuting, wasting, and
anemia by type of residence
(Source: author’s calculations from DHS data for for Bolivia, Colombia, Guatemala, and Peru, 1986—2015; under-5
mortality N=20,770, stunting N=15,828, wasting N=15,827, and anemia N=13,294)
4.00
3.63
3.50
3.00 2.83
2.50
2.27 2.20
2.00 1+
1.77
1.51
150 1 134
1.00 1+
0.79
0.50 1+
0.00
Under-5 mortality Stunting Wasting Anemia
OMinotity rural/urban O Majority tural/urban

153



APPENDIX: TABLES

Table 4.1A: Minority-majority ethnic and/or racial proportions, absolute differences, and relative risks of under-5 mortality,

stunting, wasting, and anemia by country

Table 4.1A: Minority-majority ethnic and/or racial proportions, absolute differences, and relative risks of under-5 mortality, stunting,

wasting, and anemia by country
(Source: author's calculations of Demographic and Health Surveys data for Bolivia, Colombia, Guatemala, and Peru, 1986-2015;

under-5 mortality N=20,770, stunting N=15,828; wasting N=15,827, and anemia N=13,294)

Country Bolivia Colombia
Proportion outcome Absolute Relative risk Proportion outcome Absolute Relative risk
difference difference
I L Minority- Co S Minority-
Ethnicity Maj ority Mmo?lty majority  Minority/majority Ma)orllty Mmogt} majority  Minority/majority
ethnic ethnic . . ethnic ethnic . .
and/or ethnic ethnic and/or ethnic ethnic and/or
and/or and/or . and/or and/or ]
race . . and/or racial group . . and/or racial group
racial group  racial group ., group racial group ~ racial group . group
Measure @) 2) @)-) @/ ) (G)) ®-0) “/06)
Under-5 mortality 44.57 55.43 10.86 1.24 24.51 75.49 50.98 3.08
Stunting . . . . 28.78 71.22 42.44 2.47
Wasting . . . . 24.67 75.33 50.66 3.05
Anemia 35.53 64.47 28.94 1.81
Country Guatemala Peru
Proportion outcome Absolute Relative risk Proportion outcome Absolute Relative risk
difference difference
o L Minority- . L Minority-
Ethnicity Majority  Minority o ie Minority/majority T 0ty Minotity L e Minority/majority
ethnic ethnic : . ethnic ethnic . .
and/or ethnic ethnic and/or ethnic ethnic and/or
and/or and/or ) and/or and/or )
race . . and/or racial group ] . and/or racial group
racial group racial group ., group racial group  racial group group
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Measure ) ©) 0)-6) ©)/G) @) ®) @®)-(7) ®)/)
Under-5 mortality 5245 47.55 -4.90 0.91 72.05 27.95 -44.10 0.39
Stunting 58.14 41.86 -16.28 0.72 71.25 28.75 -42.50 0.40
Wasting 54.08 45.92 -8.16 0.85 65.13 34.87 -30.26 0.54
Anemia 46.15 53.85 7.70 1.17 82.76 17.24 -65.52 0.21

Note: For the purpose of simplification, minority group is defined as indigenous and/or afro-descendant and majority group as non-indigenous

and/or non-afro-descendant
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APPENDIX: FIGURES

Figure 4.1A: Minority-majority ethnic and/or racial proportions and absolute differences in

select child health outcomes in Bolivia

Figure 4.1A: Minority-majority ethnic and/or racial proportions and absolute differences in select child health
outcomes in Bolivia
(Source: author’s calculations from DHS data on Bolivia, 1989—2008; under-5 mortality N=543, stunting N=0, wasting N=0,
and anemia N=456)
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Figure 4.2A: Minority-majority ethnic and/or racial proportions and absolute differences in

select child health outcomes in Colombia

Figure 4.2A: Minority-majority ethnic and/or racial proportions and absolute differences in select child health
outcomes in Colombia
(Source: author’s calculations from DHS data on Bolivia, 1986—2015; under-5 mortality N=257, stunting N=476, wasting
N=150, and anemia N=0)
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Figure 4.3A: Minority-majority ethnic and/or racial proportions and absolute differences in

select child health outcomes in Guatemala

Figure 4.3A: Minority-majority ethnic and/or racial proportions and absolute differences in select child health outcomes in
Guatemala
(Source: authot’s calculations from DHS data on Guatemala, 1987-2015; under-5 mortality N=347, stunting N=1,247, wasting N=331,
and anemia N=1,417)
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Figure 4.4A: Minority-majority ethnic and/or racial proportions and absolute differences in

select child health outcomes in Peru

Figure 4.4A: Minority-majority ethnic and/or racial proportions and absolute differences in select child health
outcomes in Peru
(Soutce: authot’s calculations from DHS data on Peru, 1986-2012; under-5 mortality N=1,714, stunting N=2,647, wasting
N=608, and anemia N=6,352) 2.8
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CHAPTER FIVE: CONCLUSION

This dissertation tested several ideas about fertility, sexual and reproductive health, and child health
outcomes in Latin America and the Caribbean, using a framework that was contextual, multilevel, and
comparative. Specifically, it explored the heterogeneities in the association of ethnoracial identity,
rural-urban residence, and national origin on fertility, sexual and reproductive health, and child health
outcomes. This dissertation focused on a key question: what is the relationship between ethnoracial
identity, rural-urban residence, and national origin on fertility, sexual and reproductive health, and
child health outcomes in Latin America and the Caribbean? Over the course of three empirical
chapters, I explored these relationships using Demographic and Health Survey (DHS) data (1986—
2017) for seven countries in Latin America and the Caribbean. In the remainder of this concluding
chapter, I synthesize the three empirical chapters comprising the main body of this dissertation. In
addition, I provide insights into the significance of this research in advancing our understanding of
sociological and demographic processes in this region, particularly by elucidating significant

inequalities across ethnoracial groups, rural-urban residence, and national origin.

Generally, this dissertation finds significant inequalities in fertility, sexual and reproductive health, and
child health outcomes by ethnoracial identity, rural-urban residence, and national origin in Latin
America and the Caribbean. In Chapter Two, I used Demographic and Health Survey (DHS) data
(1986-2017) for seven countries in Latin America and the Caribbean (Bolivia, Colombia, Dominican
Republic, Guatemala, Haiti, Honduras, and Peru) to measure and explain rural-urban disparities in
fertility for women with different levels of educational attainment (N(level-1) = 465,823; N(level-2) =

0,247). First, I provided a descriptive overview of rural-urban fertility for women with different levels
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of educational attainment. While fertility has decreased across rural and urban areas over time,
descriptive results from this chapter indicated that rural women continue to have higher fertility than
urban women at all levels of educational attainment. While previous research has largely focused on
the protective role of female education on fertility, these descriptive results suggested that education
plays a less protective role on fertility for rural women compared to urban women in Latin America

and the Caribbean.

I also conducted multilevel analysis of characteristics that predict fertlity, including an interaction
between educational attainment and rural-urban residence. I tested for the rural-urban gap in fertlity
and whether the size of this gap differed across educational attainment. I found that the association
of educational attainment and fertility does vary by rural-urban residence with rural women reporting
higher fertility at all levels of educational attainment. Next, I conducted a Blinder-Oaxaca
decomposition to explore whether the observed fertlity disparities across rural-urban areas are
attributable to differences in the composition in the characteristics of rural-urban women or differences
in the ¢ffect of the characteristics of rural-urban women on fertility. Results suggested that differences
in the composition in the characteristics of rural-urban women—particularly women’s educational
attainment—play an important role in explaining differences in fertility between rural and urban areas
in Latin America and the Caribbean. Given that the proportion of women with higher educational
attainment has increased over time in this region, this analysis suggested that compositional changes in

urban areas compared to rural areas play an important role in explaining disparities in fertility.

In Chapter Three, I used Demographic and Health Survey (DHS) data (1986-2017) for seven

countries in Latin America and the Caribbean (Bolivia, Colombia, Dominican Republic, Guatemala,
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Haiti, Honduras, and Peru) to assess rural-urban disparities in unintended pregnancies (N(level-1) =
296,239; N(level-2) = 6,169), contraceptive nonuse (N(level-1) = 660,410; N(level-2) = 6,262), and
terminated pregnancies (N(level-1) = 660,269; N(level-2) = 6,262). First, I provided a descriptive
overview of rural-urban sexual and reproductive health and also conducted relative risk analyses.
Descriptive results and relative risk analyses indicated significant rural-urban differences for sample
characteristics, sexual and reproductive health outcomes, contraceptive methods, and types of
terminations. I also conducted multilevel analysis of characteristics that predict unintended
pregnancies, contraceptive nonuse, and terminated pregnancies, controlling for a series of geographic,
socioeconomic, individual, and reproductive factors. Multilevel analyses suggested that rural
respondents have higher risk of contraceptive nonuse, although this is reduced with household wealth.
On the other hand, urban respondents have higher risk of unintended pregnancies and terminated
pregnancies. These results suggested that sexual and reproductive health does vary by rural-urban

residence in Latin America and the Caribbean.

Finally, in Chapter Four I used DHS data (1986—2015) for four countries in Latin America and the
Caribbean (Bolivia, Colombia, Guatemala, and Peru) to explore ethnoracial differences in under-5
mortality (N (level-1) = 20,770; N(level-2) = 3,953), stunting (N (level-1) = 15,828; N(level-2) = 3,372),
wasting (N(level-1) = 15,827; N(evel-2) = 3,372), and anemia (N(level-1) = 13,294; N(level-2) =
2,474). First, I described relative risks by ethnicity and/or race and across urban-rural regions. Rural-
urban risk analysis suggested that indigenous and/or afro-descendent respondents have higher risk of
under-5 mortality, stunting, wasting, and anemia. The same pattern is observed for cross-country risks,
particularly for Bolivia and Colombia. Second, I conducted logistic multilevel regression models to

evaluate the association of ethnicity and/or race and child health outcomes. Finally, I demonstrate the
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extent to which certain proximate factors—geographic, socioeconomic, individual, reproductive,
healthcare, and nutriion—may moderate the association. Results from logistic multilevel regression
models suggested that, even after controlling for geographic, socioeconomic, individual, reproductive,
healthcare, and nutriional variables, self-identifying as indigenous and/or afro-descendant is
associated with a higher risk of child stunting and wasting, but not necessarily a higher risk of under-

5 mortality and anemia.

These three empirical chapters made several substantial contributions to how sociologists and social
demographers understand the heterogeneities in the associations of ethnoracial identity, rural-urban
residence, and national origin on fertility, sexual and reproductive health, and child health outcomes
in Latin America and the Caribbean. In what follows, I draw on the findings of these three empirical
chapters to highlight five overarching contributions to the broader sociological and demographic
literature. First, and most generally, this dissertation provided a holistic understanding of the
heterogeneities of ethnoracial identity, rural-urban residence, and national origin on fertility, sexual
and reproductive health, and child health outcomes. In the second half of the 20™ century, this region
experienced important sociological and demographic changes with far-reaching and long-lasting
consequences. While much of previous research has focused on country-level and/or cross-country
effects, research from this study accounted for other forms of heterogeneity—rural-urban residence
and ethnoracial identity—which explain inequalities in fertility, sexual and reproductive health, and

child health outcomes in this region.

Second, this dissertation not only measured disparities in fertility in Latin America and the Caribbean,

but also explained observed disparities by decomposing them into components and explaining
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whether the observed inequalities are attributable to differences in the composition in the characteristics
of rural-urban women or differences in the ¢feet of the characteristics of rural-urban women on
fertility. While this approach has along methodological tradition in various literatures, it has notbeen
applied to explain rural-urban disparities in fertility in Latin America and the Caribbean. This
methodology has the advantage of providing a unified framework to consider the collective
importance of a vast range of geographic-, socioeconomic-, individual-, and reproductive-related
characteristics, many of which may be individually insignificant. Results from this dissertation, thus,
contributed methodologically and conceptually to the literature by suggesting that the observed rural-
urban disparities in fertlity are attributable to differences in the composition in the characteristics of

rural-urban women in Latin America and the Caribbean.

Third, beyond merely assessing heterogeneities of fertility, sexual and reproductive health, and child
health outcomes by ethnoracial identity, rural-urban residence, and national origin, I also controlled
for differences in geographic (e.g., country, rural-urban residence), socioeconomic (e.g., household
wealth, years of education, occupation), and individual and reproductive (e.g., age, union status, age
at-first-birth, living children, birth parity, birth interval) characteristics. For example, while previous
theoretical and empirical research in the Global South has suggested that, on average, urban women
have better sexual and reproductive outcomes than rural women, my results suggested for example,
that conditional upon geographic, socioeconomic, individual, and reproductive characteristics
(particularly household wealth, years of education, and occupation), rural women may, in fact, have
better sexual and reproductive health outcomes than urban women. As the size of urban centers grow
wortldwide, these results, thus, raise the importance of renewing efforts in addressing the challenges

of sexual and reproductive health faced by the urban poor.
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Fourth, I provided an empirical assessment of persistent and pronounced child health disparities
across ethnic and/or racial groups in Latin America. I found that women who self-identified as
indigenous and/or afro-descendant have higher risk of children suffering from stunting and wasting.
Most surprisingly, however, they did not necessarily have higher risk of child under-5 mortality or
anemia, which challenges previous research findings regarding these two particular outcomes. Despite
extensive ethnoracial diversity in this region, scarcity in research on ethnoracial health disparities is
explained by long-held beliefs that socio-economic status, rather than ethnoracial differences,
structure inequality. This research, thus, shed light on the inequalities expetienced by ethnic and/or
racial minority populations in Latin America and the Caribbean, particularly focused on child health
outcomes as well as observed variation across and within countries. Generally speaking, it contrib uted

significantly to the literature by documenting ethnoracial inequalities not previously studied.

Fifth, this dissertation used Demographic and Health Survey (DHS) data (1986-2017) for multiple
countries in Latin America and the Caribbean. Specifically, it relied on all survey waves—
approximately 40 waves for seven countries (Bolivia, Colombia, Dominican Republic, Guatemala,
Haiti, Honduras, and Peru)—with slight variations in countries, waves, and samples included across
each empirical chapter. While previous researchers have studied the case of Latin America and the
Caribbean, this dissertation filled multiple gaps in the literature, particularly by analyzing data for a
considerable number of countries in the region and relying on substantial sample sizes for robust
empirical analyses. For example, Chapter Two assessed disparities in fertility for women with different
levels of educational attainment, which relied ona sample 0f 465,823 womenin 6,247 clusters. Chapter
Three, assessed rural-urban disparities in unintended pregnancies, contraceptive nonuse, and

terminated pregnancies, which relied on different samples across outcomes. Specifically, 296,239
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women in 0,169 clusters for unintended pregnancies, 660,410 women in 6,262 clusters for
contraceptive nonuse, and 660,269 women in 6,262 clusters for terminated pregnancies. Finally,
Chapter Four explored ethnoracial differences in under-5 mortality, stunting, wasting, and anemia,
which also relied on different samples across outcomes. Specifically, 20,770 women in 3,953 clusters
for under-5 mortality, 15,828 women in 3,372 clusters for stunting, 15,827 women in 3,372 clusters

for wasting, and 13,294 women in 2,474 clusters for anemia.

In conclusion, this dissertation finds significant heterogeneities in fertility, sexual and reproductive
health, and child health outcomes by ethnoracial identity, rural-urban residence, and national origin in
Latin America and the Caribbean. This dissertation clearly elucidates significant inequalities in this
understudied low-, lower-middle-, and upper-middle-income world region, which can inform debates
about current and future population changes. As we witness “urban explosions” across the Global
South, results from this dissertation suggest that we must pay particular attention to develop programs
that target the specific needs and experiences of the urban poor. In addition, illuminating these results
can help inform the development of adequate population policies for this region and for other
developing regions. For example, disparities in sexual and reproductive health outcomes across rural-
urban areas suggest that we have the opportunity to implement tangible and pragmatic population
policies to improve the sexual and reproductive health of women in both rural and urban areas. Finally,
highlighting these results—particularly the inequalities across ethnoracial groups—can persuade
developing governments and their partners to address centuries of ethnoracial discrimination and
exclusion and commit to improving the precarious conditions of ethnoracial minorities in the

developing world.
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