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Abstract 
 

Understanding the Gap Between Fertility Intentions and Outcomes 
 

By 
 

Divya Vohra 
Doctor of Philosophy in Epidemiology 

University of California, Berkeley 
 

Professor Barbara Abrams, Chair 
 

 
The ability of women to safely and effectively control their fertility is a critical health and human 
rights issue. Family planning provides a range of health, social, and economic benefits for 
women and their families, yet more than 200 million women worldwide who wish to delay or 
limit their childbearing are not using any method of contraception. The global health community 
has recently seen renewed interest in promoting family planning use worldwide. This increased 
focus on family planning raises questions about how best to deliver reproductive health services 
to the women who need them, which requires a clearer understanding of how women make 
decisions about their fertility and how such decisions are carried out. 
 
This dissertation explores the reasons why women’s stated fertility intentions do not always align 
with their fertility behaviors or outcomes. The first paper explores the concept of unmet need for 
family planning by using both quantitative and qualitative methods to better understand why 
women who want to prevent a pregnancy choose not to use contraception in Luanda Province, 
Angola. The second paper considers the social context in which women make decisions about 
their pregnancies in a post-abortion care context in Zanzibar, Tanzania.  The third paper 
examines how women’s experiences in early childhood shape their risk of unintended pregnancy 
later in life in the United States. 
 
These dissertation papers provide three distinct examples of how researchers’ and policy makers’ 
perceptions of women’s reproductive decision-making may fail to recognize or address crucial 
determinants of fertility intentions, behaviors, and outcomes. In particular, they highlight the 
importance of considering women’s fertility decisions within the context of their full 
reproductive lives, and point to the need for further research to better understand how such 
decisions shift over the course of women’s lives. Policies and programs that can accommodate 
how these decisions are formed and changed over time are necessary for ensuring that all women 
have the right to make decisions about their reproduction and to enact these decisions in safe and 
effective ways. 
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Chapter 1. Introduction 

 
Women’s ability to safely and freely control their fertility has long been recognized as a critical 
health and human rights issue. Unmet need for critical contraceptive and family planning 
services results in significant public health, demographic, and economic burdens worldwide (1-
3).  The United Nations Population Fund estimates that 215 million women worldwide say they 
want to limit or space their births but are not currently using contraception, which leads directly 
to unintended pregnancy, maternal morbidity and mortality, and unsafe abortion (1,3-7). For 
example, it is estimated that 90% of abortion related and 20% of obstetric related morbidity and 
mortality recorded globally in 2000 could have been averted women who had wished to postpone 
or cease childbearing had used contraception (8). Addressing this enormous health burden 
requires first understanding what women’s fertility preferences truly are, and why they may not 
always behave in accordance with these stated preferences. This dissertation seeks to examine 
this gap between fertility intentions and outcomes, with the ultimate goal of providing the 
necessary information for evidence-based programs and policies that empower and enable 
women to have control over their reproductive lives. Using a variety of data sources and research 
methods, I examine how fertility preferences or intentions are formed, why women make 
decisions about contraceptive use and medical care that may seem illogical to researchers, and to 
what extent women’s early life experiences might explain a gap between fertility intentions and 
outcomes later in life. This dissertation is particularly concerned with complex social and 
behavioral factors that shape both fertility intentions and outcomes, and seeks to understand 
reasons why a gap might exist between the two that go beyond relatively straightforward issues 
such as access to health care. 
 
One of the biggest challenges to addressing these issues is the fact that fertility intentions are 
notoriously difficult to measure. Questions about whether or not a woman intended to have a 
pregnancy rarely account for the range of emotions that women often experience about 
pregnancy and childbirth, including ambivalence or contradictory emotions (9-12), or the role of 
external influences on such decisions, including partner’s desires or intentions, family and 
community expectations, and religious norms (13-16). Indeed, strength of a woman’s fertility 
intentions can significantly influence her behavior during pregnancy and the types of health 
services she may need (10,17).  The strength of her partner’s fertility intentions can also play an 
important role in determining what reproductive health services a woman might need.  For 
example, one analysis of DHS data from 18 countries found that, in 10-26% of couples across all 
countries, men and women differed in their desire to have another child (18). The strength of a 
woman’s fertility intentions, and the extent to which those intentions belong to her (rather than to 
her partner or other family or community members), can determine whether or not she uses 
contraception, or even perceives herself as having a need for contraception (17,19,20). The 
timing and wording of questions about pregnancy intentions can also influence the answer that 
women provide: there is some evidence to suggest that when women are asked retrospectively 
about whether they intended a pregnancy (meaning, after the pregnancy or birth has already 
occurred), they are more likely to report the pregnancy as intended than when they are asked the 
question prospectively (before a pregnancy or birth occurs) (11). Although this dissertation does 
not directly address the measurement issues that arise when attempting to understand women’s 
fertility intentions, this is a problem that looms large in all three of the following chapters. 
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One of the more visible manifestations of the gap between fertility intentions and outcomes is the 
concept of unmet need for family planning. Although the specifics of how to calculate this 
indicator have changed since it was first proposed in the 1960s, the basic concept remains the 
same: unmet need for family planning is defined as the proportion of women of reproductive age 
in a given population who say they want to space or limit their births but are not currently using 
any form of contraception (21).  In Chapter 2, I use data from a quantitative survey conducted in 
Luanda, Angola to examine how the proportion of women with an unmet need might change 
when the indicator is defined in slightly different ways. I then use data collected from in-depth 
interviews with women of reproductive age to better understand how their fertility preferences 
are formed, and how these preferences are reflected in their contraceptive behavior. Although 
epidemiologists typically rely on quantitative research methods, this chapter relies primarily on 
qualitative interview data, in large part because the existing quantitative measures of unmet need 
fail to provide researchers, health providers, or policy makers with the necessary context to better 
deliver family planning services to women. In this chapter I discuss formative research that seeks 
to understand why women don’t always act in accordance with their stated fertility intentions, a 
crucial step toward the development and use of quantitative indicators designed to measure this 
gap. 
 
The next chapter of my dissertation examines reproductive decision-making in the context of 
pregnancy termination. I use data from a post-abortion care (PAC) setting in Zanzibar, Tanzania, 
where induced abortion is illegal under most circumstances. Although many women seek PAC 
services for treatment of a spontaneous abortion, many women require treatment after having an 
illegal, unsafe induced abortion, and few of these women actually disclose this to a health 
provider. I explore whether women’s experience of gender norms, including their attitudes 
toward intimate partner violence (IPV) and their household decision-making autonomy, 
influence how they report their reason for needing PAC services. In this chapter, I also consider 
the limitations of data collected in a PAC setting, given that stigma, fear of legal repercussions, 
and other concerns can lead to widespread misreporting of induced abortion as a miscarriage.  
 
Finally, Chapter 4 of this dissertation focuses on unintended pregnancy, a manifestation of the 
gap between fertility intentions and outcomes. Much of the literature on determinants of 
unintended pregnancy explore factors that are relatively proximal to the pregnancy itself, such as 
contraceptive use, age at marriage, or experience of IPV. I choose to investigate whether 
women’s early life experiences, particularly adverse childhood experiences (ACEs), influence 
their ability to achieve their stated fertility intentions later in life. I use the National Longitudinal 
Survey of Youth (NLSY), a large, nationally representative sample of young men and women in 
the United States, to attempt to answer this question. 
 
The goal of this dissertation is ultimately to better understand why women do not always achieve 
their stated fertility preferences, and what factors other than access to contraception and other 
reproductive health services might affect the gap between fertility intentions and fertility 
outcomes. I explore these broad questions across a range of settings, thus providing three 
illustrative examples of how women’s decisions and actions are shaped, especially by their social 
environments. These examples should serve as a useful foundation for the development of 



	   3	  

policies and programs that better reflect an understanding of women’s fertility preferences and 
that more effectively provide them with the reproductive health services they need. 
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Chapter 2. Why Do Women Have Unmet Need? A Mixed-Methods Investigation of 
Pregnancy Intentions and Need for Contraception Among Women in Luanda Province, 
Angola 

 
Introduction 
Women’s ability to control the timing, spacing, and number of their pregnancies has long been 
recognized as a critical health and human rights issue. Of the 208 million pregnancies that 
occurred worldwide in 2008, it is estimated that 41% were unintended, many of which lead to 
adverse health and economic outcomes for women and their children (1). Lack of access to 
family planning services is often cited as a significant barrier to fulfilling fertility preferences. 
Worldwide, an estimated 146 million women have an unmet need for any form of contraception, 
and an additional 75 million have an unmet need for modern contraceptive methods (2).  
Addressing unmet need for contraception is a key step to meeting the Millennium Development 
Goal of reducing maternal mortality by 75% by 2015, as well as improving sexual and 
reproductive health generally. Thus, measures of unmet need for family planning provide a 
driving force in policy and program decisions related to reproductive health (3).   
	   	  

Unmet need for family planning is typically defined as the proportion of fecund, married women 
in a population who do not want to become pregnant within the next two years (or at all) but are 
not currently using any form of contraception. In recent years, the definition has been expanded 
to include currently pregnant or postpartum amenorrheic women who report that their current or 
most recent pregnancy was unintended and that they were not using family planning at the time 
of conception. Many researchers and advocates have noted the inadequacy of this definition in 
truly identifying women in need of services. For example, women who are using a family 
planning method that is not their preferred or ideal method are considered to have a met need, a 
classification that ignores the fact that they may benefit from additional services (4). Women are 
also not asked directly if they believe they have an unmet need; instead, researchers and 
policymakers are left to infer a need for services from the discrepancy between their stated 
fertility intentions and behavior.  

  
A crucial step in understanding how we might better measure unmet need for family planning is 
to examine how such measures may be driven by the social, economic, and structural contexts in 
which women’s fertility intentions are developed and operationalized. The interplay between 
family, community, and structural influences on women’s pregnancy decisions can vary greatly 
by social context. In much of sub-Saharan Africa, total fertility remains high and social and 
economic structures often vary substantially over short periods of time, resulting in a shifting 
balance between these influences. The role of family members, especially spouses,  in shaping 
women’s pregnancy intentions remains strong. Studies from sub-Saharan Africa and other parts 
of the developing world have consistently demonstrated that husbands or spouses strongly 
influence decision-making process related to fertility (5-7). Furthermore, when husbands are 
asked about their fertility expectations and intentions, discrepancy is often found between 
spouses (8-10), indicating that reproductive intentions measured in women may fail to capture 
the important influence of husbands or partners. Recent studies have shown that accounting for 
men’s desires can significantly alter estimates of the need for family planning services (11). 
Asking women to report on their partners’ perceived fertility intentions might thus provide a 
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simple but useful piece of information when determining what their need for family planning 
services might be. 
 
Community and social influences on pregnancy intentions are also important to consider. In 
many parts of sub-Saharan Africa, widespread fertility decline, the diffusion of new norms and 
ideals related to fertility and gender roles, and availability of contraception, can result in rapid 
and often contradictory changes in the responses that women give when asked about their 
pregnancy intentions, making it relatively common to find a substantial proportion of women 
who state ambivalence or are unwilling to give a numerical answer with regard to desired family 
size (12-15).  It is likely that changing community circumstances and expectations make it 
difficult to choose or to commit to a specific number of children; changes in a woman’s family 
structure, income, or household decision-making power can drastically alter her childbearing 
intentions. For example, in Angola, a country just emerging from a decades-long civil war, 
women’s experiences of community violence, loss of family members, and social status in their 
communities can strongly determine their stated preferences with regard to family size as well as 
their current intention to become pregnant, and these preferences can change quickly as a 
woman’s circumstances change (16). Women’s pregnancy intentions can also change very 
quickly, often with few or no obvious reasons for the change, perhaps reflecting a more general, 
underlying level of uncertainty (17). 

  
Structural factors such as poverty, gender inequity and gender-based violence can also affect 
women’s decisions about fertility and pregnancy. It has been observed that in many developing 
countries, widespread poverty, war and migration, gender inequities, and domestic violence can 
have significant effects on how women think about pregnancy, whether they want children, and 
what their desired family size is (18-22).  A lack of health infrastructure, health education, and 
family planning services may also promote fear or mistrust of modern contraceptive methods, 
leading women to report relatively large desired family sizes because they see no alternative 
(23).  

  
Decisions about how to implement such complex and dynamic fertility preferences can be 
similarly complicated, particularly when access to family planning services is limited. Lack of 
access is particularly significant in Angola, a country with exceptionally poor reproductive 
health outcomes.  Although no recent nationally representative data exist on maternal mortality 
or contraceptive use, the maternal mortality ratio (MMR) in 2010 was estimated to be 450 per 
100,000 live births (24), the total fertility rate was estimated to be 5.8 (25), and contraceptive 
prevalence was estimated at 12.9% (2).  The Angolan Ministry of Health has recently decided to 
prioritize reproductive health and family planning, thus drawing attention to the substantial need 
for  modern contraceptive services.  In this low-resource, high-need setting, it is crucial to begin 
the process of better understanding what Angolan women think about childbearing and 
contraception, how they make decisions about their fertility, and whether they feel they have 
access to the reproductive health services they need. 
 
Using data from a quantitative, population-based survey and a series of qualitative in-depth 
interviews with Angolan women of reproductive age, this study sought to understand the extent 
to which Angolan women express a disconnect between their fertility intentions and actions. The 
quantitative data, which provide a rare and important snapshot of women of reproductive age in 
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Luanda, are used here to describe who has an unmet need for family planning across three 
definitions of unmet need. Qualitative data provide some context for these numbers by exploring 
women’s pregnancy intentions, the role of their partners or other community members in these 
intentions, and how, if at all, these intentions translated into family planning or contraceptive 
use. Together, these two sources of data describe who gets classified as having an unmet need for 
family planning, and why this unmet need might exist. 
 
Methods 
Quantitative Survey 
 
In 2013, in collaboration with PSI Angola, a local non-governmental organization (NGO) 
working on family planning and other reproductive health issues, the study team conducted a 
survey of women of reproductive age living in Luanda Province, Angola. This	  survey	  was	  
designed	  to	  capture	  women’s	  knowledge,	  attitudes,	  and	  practices	  related	  to	  childbearing	  
and	  family	  planning,	  as	  well	  as	  their	  experiences	  with	  reproductive	  health	  services	  and	  
their	  preferences	  related	  to	  the	  delivery	  of	  family	  planning	  services.	  No	  such	  data	  have	  ever	  
been	  collected	  in	  a	  systematic	  and	  representative	  way	  in	  Angola.	  Because	  a	  national	  census	  
has	  not	  been	  conducted	  in	  more	  than	  40	  years,	  this	  survey	  also	  represents	  a	  valuable	  effort	  
to	  collect	  data	  on	  basic	  socio-‐demographic	  characteristics	  of	  the	  population	  of	  Luanda.	  
	  
A	  stratified	  multistage	  sampling	  design	  was	  used	  in	  order	  to	  capture	  a	  representative	  
sample	  of	  women	  of	  reproductive	  age	  living	  in	  Luanda.	  A	  sampling	  frame	  was	  first	  
developed	  in	  conjunction	  with	  a	  local	  survey	  research	  firm	  and	  Ministry	  of	  Health	  
authorities.	  We	  then	  stratified	  by	  the	  11	  municipalities	  that	  comprise	  Luanda	  province.	  In	  
each	  municipality,	  	  primary	  sampling	  units	  (PSU),	  roughly	  equivalent	  to	  neighborhoods,	  
were	  selected	  with	  probability	  proportional	  to	  the	  number	  of	  households	  in	  the	  PSU.	  Every	  
household	  in	  a	  selected	  PSU	  was	  then	  selected	  for	  the	  study.	  Interviewers	  approached	  
selected	  households	  and	  invited	  one	  eligible	  woman	  in	  that	  household	  to	  participate	  in	  the	  
survey.	  If	  more	  than	  one	  eligible	  woman	  was	  present	  in	  the	  household,	  one	  was	  selected	  at	  
random.	  	  Selected	  women	  who	  gave	  their	  informed	  consent	  participated	  in	  the	  survey.	  All	  
study	  procedures	  for	  this	  quantitative	  survey	  were	  approved	  by	  the	  Committee for the 
Protection of Human Subjects at the University of California, Berkeley.	  
	  
The	  content	  and	  format	  of	  this	  survey	  were	  modeled	  on	  the	  Women’s	  Questionnaire	  
module	  of	  the	  Demographic	  and	  Health	  Surveys.	  In	  addition	  to	  the	  standard	  measure	  of	  
unmet	  need	  for	  family	  planning,	  the	  survey	  included	  questions	  designed	  to	  assess	  women’s	  
unmet	  need	  for	  their	  preferred	  method.	  Women	  were	  also	  directly	  asked,	  “Do	  you	  believe	  
you	  have	  a	  need	  for	  family	  planning	  services	  that	  is	  not	  being	  met?”	  	  
	  
The	  data	  collected	  from	  this	  survey	  were	  used	  to	  calculate	  three	  distinct	  measures	  of	  
unmet	  need:	  the	  standardized	  measure	  as	  defined	  by	  the	  DHS	  surveys,	  unmet	  need	  for	  a	  
preferred	  family	  planning	  method,	  and	  self-‐reported	  unmet	  need.	  Because	  detailed	  data	  on	  
women’s	  post-‐partum	  infecundability	  were	  not	  collected,	  the	  ability	  to	  measure	  fecundity	  
in	  this	  survey	  is	  limited;	  women	  were	  only	  classified	  as	  infecund	  if	  they	  reported	  
sterilization,	  hysterectomy,	  or	  menopause,	  or	  if	  they	  were	  not	  using	  contraception	  and	  had	  
not	  become	  pregnant	  in	  5	  or	  more	  years.	  Women	  who	  were	  post-‐partum	  amenorrheic	  
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were	  thus	  not	  counted	  as	  “infecund,”	  even	  though	  the	  standardized	  DHS	  measure	  does	  
classify	  them	  as	  such.	  This	  measure	  of	  unmet	  need	  is	  thus	  defined	  as	  the	  proportion	  of	  
married,	  fecund	  (or	  post-‐partum	  amenorrheic)	  women	  who	  report	  wanting	  no	  more	  
children	  or	  wanting	  to	  wait	  at	  least	  two	  years	  to	  have	  a	  child	  and	  report	  that	  they	  are	  not	  
currently	  using	  any	  method	  of	  family	  planning.	  
	  
Unmet	  need	  for	  a	  preferred	  family	  planning	  method	  was	  defined	  as	  the	  proportion	  of	  
women	  with	  a	  met	  need	  for	  family	  planning	  who	  reported	  that	  their	  preferred	  method	  of	  
family	  planning	  was	  different	  from	  the	  method	  they	  were	  currently	  using.	  This	  was	  thus	  
calculated	  as	  the	  proportion	  of	  married,	  fecund	  (or	  post-‐partum	  amenorrheic)	  women	  who	  
report	  wanting	  no	  more	  children	  or	  wanting	  to	  wait	  at	  least	  two	  years	  to	  have	  a	  child,	  
report	  that	  they	  are	  currently	  using	  a	  family	  planning	  method,	  and	  respond	  “no”	  to	  the	  
question,	  “Is	  the	  method	  of	  contraception	  you	  are	  currently	  using	  your	  preferred	  method?”	  	  
	  
Self-‐reported	  unmet	  need	  was	  calculated	  as	  the	  proportion	  of	  all	  women	  in	  our	  study	  who	  
answered	  yes	  to	  the	  question,	  “Do	  you	  believe	  you	  have	  a	  need	  for	  family	  planning	  that	  is	  
not	  currently	  being	  met?”.	  	  
	  
The	  survey	  instrument	  contained	  additional	  questions	  about	  women’s	  socio-‐demographic	  
characteristics,	  including	  age	  (calculated	  in	  years),	  marital	  status,	  educational	  attainment	  
(measured	  in	  categories	  that	  correspond	  to	  primary,	  middle,	  secondary,	  and	  post-‐
secondary	  designations	  in	  Luanda),	  and	  wealth.	  Participants	  were	  divided	  into	  wealth	  
quintiles	  using	  detailed	  information	  about	  their	  income	  and	  assets.	  Principal	  components	  
analysis	  was	  used	  to	  develop	  an	  overall	  measure	  of	  wealth	  and	  categorize	  women	  into	  
quintiles,	  following	  the	  standardized	  procedure	  used	  by	  the	  DHS.	  
	  
Qualitative Interviews 
To provide some contextual meaning to the survey results, qualitative in-depth interviews were 
conducted with women in the municipalities of Cazenga, Kilamba Kiaxi, and Viana, in Luanda 
Province, Angola. Women were considered eligible if they were between the ages of 18 and 49.  
Although no additional formal inclusion criteria existed, investigators purposively sampled 
women to build a diverse study sample across age, marital status, and parity. Interviews were 
approximately 45 minutes long.   
 
Potential participants were approached in health centers while waiting for appointments, or at 
church groups during activities planned by local community-based educators. For interviews 
taking place at health centers, community-based educators introduced the researchers to health 
providers and to potential participants. Potential participants were asked to inform the health 
provider or educator if they were interested in participation. They were then invited to begin the 
informed consent process with a researcher. The informed consent process and subsequent 
interview took place in private locations and potential participants were assured that they would 
not miss their scheduled appointment; health providers would interrupt the interview if a 
participant’s appointment time arrived before the interview had been completed. Potential 
participants were given a copy of the informed consent document in Portuguese, and the 
researcher discussed each component of this document verbally with the potential participant. 
Potential participants were assured that the researchers had no affiliation with the health center, 
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no information from the interview would be shared with any health provider, and that their 
participation would in no way affect the services they would subsequently receive from the 
provider. Potential participants were also informed that they had the right to skip any questions 
or to stop the interview altogether at any time. Because many of the women interviewed could 
not read or did not have a safe place in their homes to keep the informed consent document, 
verbal informed consent was obtained and women were given a small piece of paper with the 
researchers’ contact information. 
 
The recruitment process at local church groups followed a similar process. Community-based 
educators introduced potential participants to the researchers, and potential participants were 
encouraged to inform the educators and researchers if they were interested in being interviewed. 
All interviews took place after the planned education activities had been completed. The 
informed consent process was identical to the process used in health centers.  
 
Interviews followed an interview guide.  The guide was developed in English, translated into 
Portuguese, and reviewed by a team of key informants, comprised of local nurses and 
community-based educators working in family planning.  Questions in the interview guide were 
generally open-ended, focused on themes related to women’s decisions about having children, 
the role that their partners or other family members played in those decisions, women’s 
knowledge of and access to contraception, and why they did or did not choose to use 
contraception.  All interviews were audio-recorded; names and any other identifying information 
were not included.  Interviews took place in the participants’ native language, Portuguese, and 
analysis was completed in Portuguese as well.  All study procedures were approved by the 
Committee for the Protection of Human Subjects at the University of California, Berkeley 
(Protocol ID 2012-02-3984).  
 
Interviewers debriefed after each interview, and the interview guide was modified and revised 
iteratively, as needed.  Preliminary coding and analysis were conducted in the field to help 
inform revisions to the interview guide and subsequent analysis. Two forms of coding were used: 
a priori coding, in which transcripts were coded according to themes and concepts that had been 
predetermined to be of importance, and open coding, which identified emergent themes and 
concepts. Codes were developed and refined over multiple iterations of analysis and a finalized 
codebook was then used to complete the final round of coding and analysis for each interview. 
All coding and analysis procedures were conducted using Dedoose 4.5 (Los Angeles, CA). 
 
Results 
Quantitative Survey 
Characteristics of the Study Population 
A total of 1,545 women participated in the quantitative survey, with an overall response rate of 
84.7%. The background characteristics of these women, including their fertility history, are 
described in Table 1. The women in our sample are young, with more than 50% between the 
ages of 15 and 24. Most (64.7%) are unmarried, and 55.5% have completed secondary school or 
higher. Fifty percent of the women in this sample have never had children, and the average age at 
first birth is 20.7.  
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Family planning use was higher overall in this population than was expected, with 51.8% of 
respondents saying they were currently using any method of family planning (Table 2). Almost 
all current users are relying on a modern method of contraception. Greater proportions of older, 
married, highly educated, and wealthy women use family planning. Forty-four percent of women 
with no living children are currently using family planning. 
 
Unmet Need for Family Planning 
The number of women who have an unmet need, and the characteristics of these women, vary 
widely across our three definitions of unmet need. Three measures of unmet need vary by 
selected socio-demographic characteristics in Luanda Province (Table 3). Standardized unmet 
need tends to be lower among those who are older and have higher levels of education and 
wealth. This is consistent with findings from other studies of unmet need, which suggest that 
women who are poor or uneducated are more likely to have an unmet need. Similar, though less 
consistent, trends can be seen in the measure of unmet need for preferred method.  
 
Self-reported unmet need does not follow these patterns. Women with a self-reported unmet need 
are older and more highly educated on average than women who meet the definition of having a 
standard unmet need or unmet need for a preferred method. Women with a self-reported unmet 
are also evenly distributed across wealth quintile.  Nearly 20% of single women and 28% of 
divorced/widowed women self-report an unmet need; these women are not counted in the 
denominator for the other two measures (married, fecund women, n=425), but are counted in this 
measure, where the denominator includes all women in the survey (n=1545). 
 
Relying on women’s self report for unmet need gives a very different picture than the 
standardized DHS calculation (Table 4). Amongst women who would be categorized as having 
an unmet need by the standardized definition, 78% do not self-report an unmet need. 
Furthermore, 22% of women who would not be categorized as having an unmet need by the 
standardized definition self-report having an unmet need. Twenty percent of those not included 
in the standardized denominator self-report having an unmet need. This last group is largely 
comprised of unmarried and divorced/widowed women, who are not counted in the standardized 
unmet need calculation but nonetheless have significant family planning needs. The 
discrepancies described in this table highlight the important programmatic implications of asking 
women directly what they might want or need, rather than relying solely on traditional measures 
of family planning need. They raise two specific questions that are further explored in the 
qualitative data: why don’t women who we consider to be in need of family planning use it? 
And, why do women who we consider to have a met need, or no need at all, believe that they 
need family planning? 
 
Qualitative Interviews 
Characteristics of study population 
Twenty-eight women participated in the qualitative interviews. The age of women participating 
in qualitative interviews ranged from 21 to 42, with a mean age of 31.1.  Only three women in 
this sample had no children; the others had between one and six children, with a mean of 2.4.  
The mean age at first birth was 20.7.  Sixteen women were currently pregnant; this high 
proportion was likely due to the fact that many interviews took place in health clinics, where 
women were often waiting for antenatal appointments.  
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Formation of pregnancy intentions and desired family size 
Nearly all participants hesitated or found it difficult to discuss how or why they first decided to 
have children. In many cases, women’s first births were unintended, leaving little room for 
reflection or consideration. For all women, however, the idea of being a wife and mother had 
great value; as one 30-year-old mother of one put it, 

“Every woman’s dream is to have children, a woman without children is like a 
tree that doesn’t bear fruit. I decided I wanted to have my own family, my house 
and my husband...that’s why I decided to have children.” (Interview 6) 

 
All women gave a numeric answer when asked about their ideal family size, usually with little 
probing or follow-up questioning. Almost all women said that they would like to have four or 
more children. It was evident, however, that women often expected this number to change with 
changing circumstances.  One 38-year-old woman, pregnant with her sixth child, noted, “Three 
was my goal. But God didn’t give me only three” (Interview 7).  In several cases, women 
reported choosing to have more children than they had initially expected because of remarriage; 
it was seen as important to establish a new family with a new husband. 
 
Multiple participants acknowledged that there are significant financial barriers to having very 
large families, due to expensive school fees and the costs of feeding and sheltering multiple 
children. When asked what number of children is “too many,” women typically referred to 
families of 10 or more children, often relating stories of the financial and logistical difficulties of 
caring for such a large family; they routinely said that one or two children were “too few.”  The 
most common reason women gave for wanting four or more children is that some children turn 
out “badly,” meaning that they become criminals or do not take care of their families, and having 
many children increases the possibility that a couple will have at least some who are “good.” 
One participant, 33 years old with one child, explained, “A person can have a child or two. But 
maybe one doesn’t want to study, he finds himself in a life of drugs or alcohol...that’s why for us 
here in Angola, to have one child doesn’t give you value” (Interview 2). Like this participant, 
other women who had had one or two children reported desperately wanting more, for their own 
benefit as well as for the health of their families. 
 
Frequently, alongside such personal calculations about the ideal number of children, women also 
voiced community stereotypes and expectations about large families. Many women offered some 
version of the stereotype, “We Africans like to have a lot of children” (Interview 4). They often 
expanded on this sentiment by explaining the value of children: “Here in Angola children are 
riches” (Interview 2).  The seeming contradiction between the wealth and financial difficulties 
that children can bring was reflected in many interviews. 

   
Knowledge and trust of preferred contraceptive methods 
Most participants indicated that they have access to family planning methods and feel confident 
that they can use contraception; many reported prior or current use of a hormonal contraceptive 
method. Injectable contraceptives and daily oral contraceptive pills (OCPs) were the most 
commonly used and referenced methods in the sample of women. Some women had heard of the 
IUD, but only one participant reported using one in the past. Multiple women reported side 
effects they had experienced while using injectables or OCPs and those that their friends or 
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family members’ had experienced as well. Many reported stories of friends or acquaintances who 
had health problems after using injectable contraception or OCPs, including weight gain, weight 
loss, weakness, fatigue, and menstrual irregularity. Many women also believed that use of 
injectables or OCPs was so potentially harmful to one’s health that young, unmarried, and 
nulliparous women should not use them. Several participants additionally reported that they 
received this information from their health providers. For example, one 31-year-old mother of 
four reported that she was denied hormonal contraception at a hospital as a young woman: “In 
those times it was a little difficult...the hospitals didn’t accept giving family planning to women 
who had never had a child” (Interview 5).  
 
Very few women reported using condoms as a contraceptive method. Several women mentioned 
using condoms to prevent STIs, but only one declared directly that she used condoms to avoid 
becoming pregnant. Similarly, many participants said that a woman can avoid pregnancy by 
“taking care of herself” or “controlling herself.” Over time, and with the help of many open-
ended questions, it became evident that such “control” was a reference to tracking one’s 
menstrual cycle and avoiding sex on days when conception was most likely. As with condoms, 
this method was rarely referenced openly. The calendar method seems to be especially important 
for young women: most of the women in this study reported relying on this method to avoid an 
undesired pregnancy early in their reproductive lives, when they were young, unmarried, and/or 
did not yet have children. 

 
Timing of pregnancies, family planning and hormonal contraceptive use 
The majority of women expressed fear or concern that use of family planning methods during 
adolescence, or before having any children, could affect a woman’s fertility and complicate her 
later efforts to have children. A number of women reported having had difficulty becoming 
pregnant after using hormonal contraception, resulting in complications in their marriages and 
significant personal stress and unhappiness. Of 28 participants, none reported using a hormonal 
birth control method prior to having children, Women who described an unintended pregnancy 
were asked if they would have used contraception to prevent the pregnancy if they had been 
given that option, and most women said no. The fear of losing one’s fertility outweighs the 
negative consequences of an unintended pregnancy, particularly in the early stages of a woman’s 
relationship or reproductive life.  
 
Most often, women reported using family planning services and hormonal contraception to space 
pregnancies. Several women took a particular pride in choosing to use hormonal contraception in 
this way because it enabled them to take better care of their children. One 34-year-old woman 
felt that her own experience using OCPs after the birth of her first child was an opportunity to 
teach others in her community about contraception: “The neighbors...said that I was caring [for 
my child] a lot. ‘She has a husband but she’s not having children very fast.’ I told them that I’m 
not having them very fast because I’m using family planning” (Interview 1).  
 
 In addition, some women said they began to use, or planned to use, contraceptive methods more 
consistently only after they decided that they had had an acceptable minimum number of 
children. For several women, this point was not always fixed or agreed upon by their husbands; 
regular contraceptive use began (or would begin) once women felt they were in a strong enough 
position to negotiate the cessation of childbearing with their husbands. Using contraception after 



	   13	  

significant fertility was achieved was also reflected in the attitudes of health providers; for 
example, one woman reported being told in the hospital that any woman who had had three or 
more children was eligible for family planning services (Interview 1). Importantly, most women 
did not believe that young women should use family planning to prevent a pregnancy; some said 
that such young women should “take care of themselves” in order to prevent undesired 
pregnancies during adolescence and early adulthood.  
 
The role of husbands in decision-making around childbearing and contraception 
In many cases, women’s decisions about childbearing and family planning were shared. Many 
discussed motherhood as an essential component of being a good wife or partner, especially in 
the early stages of a relationship. In a large number of interviews, women reported that their first 
pregnancy was unplanned or unexpected, but that once it occurred, the couple decided to marry. 
Even among women to whom this did not occur, it was apparent that a fast demonstration of a 
woman’s ability to bear children was a significant factor in a man’s decision to marry her. 
Perhaps because of this need, women often noted the importance of giving their husbands 
children, even if they exceed the number a woman originally wanted to have. 

 
This principle applied equally to women who divorced or were widowed and entered into new 
marital relationships: even if a woman had previously had children with someone, she would 
need to begin the process of family-building anew with her new partner. 

“The men here are like that. They don’t tolerate living with a woman without 
children. You have to have children. They say that a woman who lives with him 
without a child they consider her a friend, so in order to have confidence that she 
is his woman, she has to have a child with him.” (Interview 7) 

 
Multiple participants shared that a discordance about family size, in particular one in which the 
man wanted more children than the woman wanted or was able to have, often led to separation or 
“problems at home.” In such cases, either ones the women knew personally or hypothetical 
scenarios, the man would leave the woman and begin to have children with other women outside 
of the house. Indeed, this was a powerful, consistent theme across almost all interviews; some 
women were quick to say that a man who wanted more children was free to leave the house to 
have more children with another woman. Such alternatives were not open to women who wanted 
more children than their partners. In some cases, even when women wanted to become pregnant 
to please their husbands, a delay in conceiving could be detrimental to the relationship. As one 
woman explained, a delay in returning to fertility after stopping injectable contraception caused 
significant problems in her marriage: 

“After the first [child] I did family planning. I did the shot, and it worked well. 
But then my period was delayed, and my husband wanted a child. My husband 
wanted to find another woman to give him a child.” (Interview 5) 

 
Several participants indicated that this outcome could bring financial and emotional difficulties 
on the family. This provided an important incentive for women to express their fertility desires to 
their partners, but most acknowledged that their ultimate childbearing and contraceptive 
behaviors would be strongly influenced by what their husbands wanted. 
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In spite of these apparent gender inequities all women who were using contraception were doing 
so with the knowledge of their husbands or partners; in some cases, their partners encouraged 
that they go seek such services, and they generally supported the use of contraception. In general, 
women discouraged the practice of electing to use family planning services without informing 
their partners. Almost all participants were firm in their opinion that women and men must have 
an open dialogue about both desired family size and the woman’s use of family planning services 
and contraception. Women reported that their husbands agreed that their wives needed to “take a 
break” from childbearing, or when they agreed that they were done with childbearing. One 
woman, currently pregnant with her fifth child, described a previous disagreement she had had 
with her husband over her use of hormonal contraception after their first child. Now that she was 
about to have her fifth, he no longer opposed her contraceptive use: 

“He says, now that we’ve already had five children, I can again start using family 
planning. Since we already have five, now we’re not going to say to each other, 
“Oh, I want to have a child.”” (Interview 5) 

 
In rare cases, husbands also supported their wives’ use of family planning if they agreed that the 
couple’s life circumstances were not conducive to having another child:  

“I was the one who didn’t want to do family planning, but he encouraged me, he 
supported me because of the studies he’s doing. I’m also in college, so he talked 
to me and I agreed.” (Interview 16) 

 
Discussion 
The quantitative survey results demonstrate that assessing who has an unmet need, and the 
potential implications of that need, is heavily dependent on how such a need is defined.  The 
large discordance between self-reported unmet need and the standardized calculation illustrate 
that many women who believe they have unmet need are either recorded by the standardized 
measure not to have an unmet need, or are not even included in the calculation, most likely 
because they are unmarried or thought to be infecund. Perhaps more surprisingly, the majority of 
those with a standardized unmet need did not self-report an unmet need, further highlighting the 
fact that women who believe they need services are often not the same women who researchers 
identify as needing services, and that our existing measure of unmet need alone does not provide 
sufficient information about how to deliver reproductive health services. Some of these issues are 
further illuminated in the qualitative interviews, as many women discussed their unwillingness to 
use family planning before having several children. Efforts to reduce unmet need often focus on 
expanding access to family planning, but women’s preferences, motivations, and health concerns 
clearly play an important role in their decision to use contraception and must also be considered. 
 
The quantitative survey was not designed to assess why women might have an unmet need for 
family planning, a crucial question that should dictate family planning programming and 
advocacy but is rarely explored in depth. The qualitative interviews illuminate the context in 
which women make decisions about childbearing and contraceptive use, and highlight that a 
range of concerns can often lead women to make decisions that seem to contradict their fertility 
intentions. It is important to note that both the quantitative survey and the qualitative interviews 
were conducted among a population with somewhat higher levels of contraceptive use than in 
other areas of Angola.  The quantitative survey yielded a study population that was younger and 
more highly educated than the average population of Luanda is expected to be. Additionally, 
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many of the qualitative interviews took place in health centers, where women were more likely 
to have heard of family planning services or to believe that such services were accessible to 
them.  However, our findings indicate that wealth, education, or access to healthcare (i.e., being 
in a health care facility) does not guarantee (1) extensive, or even accurate, knowledge about 
family planning services and contraception or (2) assured access to a woman’s preferred 
contraceptive method. Indeed, widespread and strongly held beliefs about when women should 
and shouldn’t use contraception and the careful balancing of demands on a woman’s fertility 
demonstrate that access to family planning services does not ensure that those services will be 
used or even perceived as necessary. These issues are mirrored by the fact that in the quantitative 
survey, contraceptive use continues to remain relatively low among young and unmarried 
women, many of whom are likely to be sexually active.  Efforts to promote family planning 
should consider these complex factors when assessing who has an unmet need, why, and how to 
best address the issue. 
 
Although women often began discussions of family size with a fixed number of children that was 
considered ideal, further discussion illuminated the dynamic, often unstable nature of these 
preferences. The typical desired number of children, around four, is significantly lower than 
Angola’s current TFR of 5.8.  Of the older women in our study, several reported having more 
children than they had initially desired, but this was not always reported to be a problem or 
mistake. Thus, although there is likely a significant and meaningful gap between achieved and 
desired fertility in this population,  this gap is not likely to be comprised solely of unwanted 
fertility, and instead might reflect women’s changing fertility needs and preferences over time. 
Family planning and reproductive health programs will need to address the very real, substantial 
number of unintended pregnancies in this population, but they will also need to acknowledge that 
a woman’s fertility preferences and subsequent behavior can change significantly and repeatedly 
over time.  
 
Based on the findings related to fertility intentions and contraceptive use, a picture of the 
average, urban-dwelling Angolan woman’s reproductive life course has begun to emerge: the 
women in this study typically met their partners in late adolescence, often consciously tried to 
delay childbearing for several years using traditional methods, and had their first pregnancy 
shortly before or after marrying. Second and third children were typically born relatively soon 
thereafter, with modern family planning methods being used intermittently during this time to 
space births. Only after a minimum acceptable number of children had been born did women and 
their husbands consider using hormonal contraception more consistently. The potential for 
stopping contraception and having another child often still exists for women who think they’ve 
completed their childbearing, either because their husbands change their minds or because they 
begin a new relationship.  
 
Women’s and men’s concerns about hormonal contraception, and particularly its perceived 
ability to damage future fertility, reflect these changing fertility desires over the life course. 
Respondents’ general unwillingness to use hormonal contraception early in life, their advice to 
younger women to rely on traditional methods, and their health providers’ reluctance to provide 
hormonal methods to women with few or no children, all support the personal, familial, and 
community benefits of bearing children early in a relationship. Similarly, women, their partners, 
and their health providers appear to develop a growing comfort with contraceptive use once 
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several children have been born, suggesting that the potential harm to fertility that might arise 
from using contraception is no longer seen as catastrophic. Finally, as women approach the end 
of their childbearing years, contraceptive use becomes more consistent, sometimes because of an 
explicit desire to stop childbearing (a desire sometimes, but not always, shared by their 
husbands), and often because of a vaguer, more uncertain sense that they would not like to have 
a child, but that their circumstances might require them to in the future. These divergent needs 
may reflect a distinct difference between women who want to stop childbearing and those who 
might instead want to postpone it.  
 
The significant global attention currently being paid to unmet need for family planning 
underscores the need to understand how women think about contraceptive use and how their 
families and communities may factor into their decisions about planning their fertility. This 
study’s mixed-methods design allows for a broad comparison of several ways of assessing unmet 
need for family planning as well as a more nuanced and in-depth exploration of why these 
discrepancies between these assessments might exist. Future efforts to improve family planning 
services in Angola must consider not only access to services, but also the concerns and 
preferences of the women they seek to serve. This study provides an important first step to 
understanding the complex interplay between familial and societal influence on a woman’s 
perceptions of contraception and family planning services in Luanda Province.  
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Table	  1:	  Background	  characteristics	  of	  women	  in	  quantitative	  survey	  
	  	   	  	   %	   N=1545	  

Age	   	  	   	  	   	  	  
	  	   15-‐19	   29.2	   451	  
	  	   20-‐24	   23.4	   361	  
	  	   25-‐29	   16.7	   258	  
	  	   30-‐34	   13.4	   207	  
	  	   35-‐39	   8.7	   135	  
	  	   40-‐44	   5.1	   79	  
	  	   45-‐49	   3.2	   50	  
Current	  marital	  status	   	  	   	  	  
	  	   Single	   64.7	   1,000	  
	  	   Married/cohabiting	   31.4	   485	  
	  	   Divorced/widowed	   3.9	   60	  
Education	   	  	   	  	   	  	  
	  	   No	  education	   2.6	   40	  
	  	   Grades	  1-‐6	   9.8	   151	  
	  	   Grades	  7-‐9	   32.1	   496	  
	  	   Grades	  10-‐13	   41.2	   637	  
	  	   University	  or	  higher	   14.3	   221	  
Wealth	  quintile	   	  	   	  	   	  	  
	  	   1st	  (poorest)	   19.9	   308	  
	  	   2nd	   19.9	   308	  
	  	   3rd	   19.9	   307	  
	  	   4th	   20.0	   309	  
	  	   5th	  (wealthiest)	   19.8	   306	  
Average	  number	  of	  children	  ever	  born,	  avg	  (min-‐
max)	   	  	   1.5	  (0-‐14)	  
Total	  number	  of	  children	  ever	  born	   	  	   	  	  
	  	   0	   50.0	   772	  
	  	   1-‐2	   25.6	   396	  
	  	   3-‐4	   14.4	   223	  

	  
5+	   10.0	   154	  

Average	  number	  of	  living	  children,	  avg	  (min-‐max)	   	  	   1.4	  (0-‐10)	  
Total	  number	  of	  living	  children	   	  	   	  	  
	  	   0	   50.0	   772	  
	  	   1-‐2	   26.7	   413	  
	  	   3-‐4	   14.3	   221	  
	  	   5+	   8.4	   130	  
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Average	  age	  at	  first	  birth	  among	  women	  who	  have	  
given	  birth	  and	  reported	  an	  age	  at	  first	  birth	  
(N=748),	  avg	  (min-‐max)	   	  	   20.7	  (13-‐39)	  
Age	  at	  first	  birth	   	  	   	  	  
	  	   Never	  given	  birth	   49.9	   771	  
	  	   <15	   (1.0)	   16	  
	  	   15-‐19	   20.3	   313	  
	  	   20-‐24	   19.5	   301	  
	  	   >25	   7.6	   118	  
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Table	  2:	  Current	  contraceptive	  method	  by	  background	  characteristics	  
	  	   	  	   %	  

	  	   	  	   Any	  method	  
Any	  modern	  
method	  

Age	   	  	   	  	   	  	  
	  	   15-‐19	   34.1	   33.7	  
	  	   20-‐24	   60.9	   60.1	  
	  	   25-‐29	   58.9	   57.0	  
	  	   30-‐34	   55.6	   53.1	  
	  	   35-‐39	   63.7	   60.7	  
	  	   40-‐44	   59.5	   58.2	  
	  	   45-‐49	   52.0	   48.0	  
Current	  marital	  status	   	  	   	  	  
	  	   Single	   48.1	   46.9	  
	  	   Married/cohabiting	   58.8	   56.7	  
	  	   Divorced/widowed	   58.3	   58.3	  
Education	   	  	   	  	   	  	  
	  	   No	  education	   37.5	   37.5	  
	  	   Grades	  1-‐6	   35.1	   34.4	  
	  	   Grades	  7-‐9	   47.0	   45.6	  
	  	   Grades	  10-‐13	   56.8	   55.3	  

	  	  
University	  or	  
higher	   62.4	   60.6	  

Wealth	  
quintile	   	  	   	  	   	  	  
	  	   1st	  (poorest)	   44.5	   43.2	  
	  	   2nd	   46.1	   44.8	  
	  	   3rd	   54.1	   52.1	  
	  	   4th	   54.0	   52.1	  
	  	   5th	  (wealthiest)	   59.8	   59.2	  
Average	  number	  of	  living	  children	   3.1	   3.1	  
Total	  number	  of	  living	  children	   	  	   	  	  
	  	   0	   44.3	   43.3	  
	  	   1-‐2	   56.2	   54.5	  
	  	   3-‐4	   64.3	   62.9	  
	  	   5+	   65.4	   62.3	  
Total	   	  	   51.8	   50.4	  
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Table	  3:	  Standardized	  unmet	  need,	  unmet	  need	  for	  preferred	  contraceptive,	  and	  
self-‐reported	  unmet	  need	  in	  Luanda	  by	  background	  characteristics*	  
	  	   	  	   %	  

	  	   	  	  

Standardized	  
unmet	  need	  

N=425	  

Unmet	  need	  
for	  preferred	  

method	  
N=425	  

Self-‐
reported	  

unmet	  need	  
N=1545	  

Age	   	  	   	  	   	  	  
	  	   15-‐19	   (25.0)	   (0.0)	   14.4	  
	  	   20-‐24	   (23.0)	   (14.8)	   22.2	  
	  	   25-‐29	   (19.0)	   (10.5)	   25.6	  
	  	   30-‐34	   (20.4)	   (6.2)	   26.1	  
	  	   35-‐39	   (13.4)	   (11.0)	   26.7	  
	  	   40-‐44	   (5.9)	   (2.9)	   (20.3)	  
	  	   45-‐49	   (5.3)	   (15.8)	   (10.0)	  
Current	  marital	  status	   	  	   	  	   	  	  
	  	   Single	   n/a	   n/a	   19.2	  
	  	   Married/cohabiting	   17.4	   9.6	   23.5	  
	  	   Divorced/widowed	   n/a	   n/a	   (28.3)	  
Education	   	  	   	  	   	  	  
	  	   No	  education	   (43.8)	   (6.3)	   (20.0)	  
	  	   Grades	  1-‐6	   (27.3)	   (10.9)	   17.2	  
	  	   Grades	  7-‐9	   (14.8)	   (10.9)	   19.4	  
	  	   Grades	  10-‐13	   (15.2)	   (8.6)	   22.6	  
	  	   University	  or	  higher	   (13.3)	   (9.3)	   21.3	  
Wealth	  quintile	   	  	   	  	   	  	  
	  	   1st	  (poorest)	   (25.6)	   (16.7)	   21.1	  
	  	   2nd	   (15.9)	   (9.8)	   19.5	  
	  	   3rd	   (18.2)	   (9.1)	   15.3	  
	  	   4th	   (14.5)	   (4.3)	   20.1	  
	  	   5th	  (wealthiest)	   (12.6)	   (6.3)	   28.4	  
Total	  number	  of	  living	  children	   	  	   	  	   	  	  
	  	   0	   (6.1)	   (3.0)	   16.6	  
	  	   1-‐2	   (19.7)	   (10.1)	   25.4	  
	  	   3-‐4	   (17.3)	   (10.8)	   30.3	  
	  	   5+	   (17.5)	   (9.5)	   17.7	  
Total	   17.4	   9.6	   20.9	  
*	  Denominators	  for	  "self-‐reported	  unmet	  need"	  column	  are	  ALL	  women;	  
denominators	  for	  other	  columns	  are	  married,	  fecund	  women	  
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Table 4: Comparison of standardized vs. self-reported unmet need 
  
    Self-reported unmet need 
    Yes No 
    % N % N 
Standardized unmet need         
  Yes (21.6)* 16 78.4 58 
  No 22.6 77 77.4 264 
  Not in denominator 20.4 229 79.6 891 
  Missing (10.0) 1 (90.0) 9 
* Percentages in parentheses are based on fewer than 20 observations. 
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Chapter 3. Gender, Power, and the Risk of Induced or Spontaneous Abortion in Zanzibar, 
Tanzania 

Introduction and Theoretical Focus 

Intimate partner violence (IPV) has long been recognized as a public health and human rights 
issue (1-4). Less is known, however, about how social environments that normalize IPV might 
independently contribute to poor reproductive health outcomes. Feminist scholars have 
hypothesized that social environments that restrict women’s power and autonomy may normalize 
or promote IPV while simultaneously inhibiting women’s ability to make decisions about their 
fertility (5). Links between IPV and reproductive health outcomes, including miscarriage and 
induced abortion (4,6), have been identified, though this research considers broader social 
context in limited ways, or not at all.  

Some scholars use multilevel modeling to evaluate the community context in which IPV takes 
place or have acknowledged that the relationship between IPV and health outcomes may vary 
depending on the extent to which IPV is seen as normal (7-10). Others have tested the 
relationship between gender and power norms and experience of IPV (11,12). Still others have 
hypothesized that community-level measures of women’s autonomy or status might mediate or 
moderate the relationship between IPV and health outcomes (3). To our knowledge, however, 
little evidence exists with regard to whether women’s attitudes and experiences related to 
autonomy and gender equity might independently affect their reproductive health.  

Although feminist theory and the related public health literature on IPV suggest that lack of 
autonomy or power might increase women’s risk of spontaneous as well as induced abortion, it is 
not known how these associations might relate to one another. It is also unknown whether 
women’s autonomy or attitudes about IPV might affect how they talk about a pregnancy 
termination; for example, might a woman’s level of autonomy or acceptance of IPV be 
associated with her risk of reporting an induced abortion as a miscarriage to a health provider? 
Understanding the social context in which women make reproductive decisions or experience 
adverse health outcomes is crucial to providing appropriate post-abortion care (PAC). 

Studies of induced abortion in PAC settings are frequently complicated by the fact that women 
may not accurately report to a health professional that an abortion was induced(13). Fear of 
stigma or legal repercussions can prevent women from disclosing such sensitive information in a 
healthcare setting. It is thus likely that a significant proportion of women receiving PAC services 
have induced an abortion but are instead misclassified as having a spontaneous abortion. A 
number of techniques have been developed to attempt to correct for this potential bias at the 
individual and population levels (14). Common individual-level techniques have involved 
reviewing patients’ medical records to determine whether any evidence of an induced abortion 
exists, such as sepsis or physical trauma to the uterus or cervix (15). With the growing popularity 
and availability of misoprostol for medical abortion, however, such techniques have limited 
utility, as women who induce with misoprostol often present for PAC services with no evidence 
of having induced (16-18).  

Given the limited performance of existing methods of assessing whether women presenting for 
PAC services have induced an abortion, examining non-clinical information provided by PAC 
patients may provide an alternative means to assess their abortion status. For example, numerous 
studies have found that women who seek induced abortion tend to say that their pregnancy was 
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unintended, that they experienced negative feelings upon learning they were pregnant, and that 
they felt happiness or relief after the pregnancy ended (19).  It is possible that some women who 
induce an abortion but report experiencing a miscarriage may also experience similar emotions. 
Although determining which women fit this “emotional profile” could never serve to definitively 
identify who induced an abortion and who had a miscarriage, it could help to identify a category 
of women whose emotional experience merits further examination and who may benefit from 
tailored PAC service provision, especially family planning counseling. 

The issues of IPV, empowerment, and abortion are especially important in Zanzibar, a semi-
autonomous archipelago with a population of approximately 1 million that is part of Tanzania. 
Despite the fact that abortion is illegal in Tanzania except to save the life of the mother, the 
abortion rate is estimated to be relatively high, at 39/1,000 women (20). Despite the fact that 
abortion is a relatively common occurrence, the practice is highly stigmatized, and women who 
attempt to induce an abortion often do so in dangerous ways (21). According to the 2010 
Tanzania Demographic and Health Survey (TDHS), 10% of Zanzibari women have ever 
experienced IPV, and attitudes normalizing IPV are strong, with 23% of Zanzibari women 
believing that husbands are sometimes justified in beating their wives (22). Residents of 
Zanzibar are served by a network of local health facilities, connected through a referral system to 
one tertiary care hospital, Mnazi Mmoja Hospital.  

This study seeks to understand how women’s autonomy and attitudes about IPV might affect 
their risk of induced abortion, relative to spontaneous abortion, and their risk of self-reporting an 
induced abortion as a spontaneous abortion. Our study design allows us to examine whether, in a 
context which focuses exclusively on pregnancies that do not end in live birth, gender-based 
power inequities elevate the risk of induced abortion relative to spontaneous abortion, or vice 
versa. We further investigate whether women who self-report an induced abortion can be said to 
fit a common “emotional profile,” whether any women who self-report a miscarriage may also fit 
this profile, and whether women’s autonomy and IPV attitudes are associated with this profile.  

Methods 

Setting and Data Collection 

Zanzibar’s population of 1.2 million people is served by Mnazi Mmoja Hospital, the sole tertiary 
care facility in the archipelago. Between July and November of 2010, women seeking post-
abortion care (PAC) were approached after their treatment had been completed and recruited for 
participation in a survey. Approximately 90% of all women who were approached consented to 
participate, for a total of 194 women in this study. Local interviewers asked participants 
questions about their sociodemographic characteristics, fertility history, contraceptive use, and 
decision-making related to their reproductive health and fertility. IRB approval for this study was 
granted by the Johns Hopkins School of Public Health. 

Exposure Measures 

Our exposure measures include two classes of questions, modeled upon questions from the DHS 
Women’s Questionnaire.  The first class of questions asks, “Who is the decision maker on the 
following matters: you, your partner, someone else, or both of you?” followed by a series of 
seven situations: 1) your health; 2) making large household purchases (e.g. radio); 3) making 
daily household purchases (e.g. matches, salt); 4) if you want to leave the house; 5) what food 
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should be cooked each day; 6) use of your earnings; 7) use of your partner’s earnings. Women 
are scored according to the number of categories to which they respond “myself” or “both of us;” 
they are given 2 points for every category to which they respond “myself” and 1 point for every 
category to which they respond “both of us.” Their total score across all categories is added and 
referred to as a score of their decision-making autonomy. A higher autonomy score therefore 
reflects a greater amount of autonomy.  

The second class of questions asks, “Sometimes a husband/male partner is annoyed or angered 
by things that his wife/female partner does.  In your opinion, is a husband/male partner justified 
in hitting or beating his wife/female partner in the following situations:” followed by a series of 
seven situations: 1) if she goes out without telling him; 2) if she neglects the children; 3) if she 
argues with him; 4) if she refuses to have sex with him; 5) if she burns the food; 6) if she doesn’t 
cook any food; 7) if she has relationships with other men. Women’s score on this index of IPV 
attitudes is determined by the number of “yes” responses given to all of these situations. A 
higher score on this index thus means that a woman has more permissive attitudes toward IPV. 

 
Classification of induced and spontaneous abortion 
 
Women were asked to self-report whether their abortion that led them to seek PAC was induced 
or spontaneous. In this setting, providers do not attempt to assess whether a woman has 
experienced an induced or spontaneous abortion, making it nearly impossible for researchers to 
discern whether women’s self reports are accurate. In our first set of analyses, we use this self-
report as our outcome.  
 
Although we have no definitive way of corroborating women’s self-reported abortion status, we 
considered whether women’s feelings about the pregnancy and receiving PAC might help us to 
identify those who may have attempted to induce an abortion. We examined whether those who 
reported an induced abortion might share a similar emotional profile, and whether we could 
identify a subgroup of women who self-reported a miscarriage but fit this emotional profile. We 
examined how women who reported having an induced abortion responded to the following 
questions: “Did you wish for this pregnancy?”, “How did you feel when you found out you were 
pregnant?” and “How did you feel since the pregnancy was terminated/removed?” The response 
options for the first question were “yes” or “no.” For the latter two questions, women could 
provide a range of emotional responses, which we classified either as positive emotions, negative 
emotions, or indifference. Women were able to select more than one response option, but no 
women reported experiencing emotions in more than one of these categories (meaning that, for 
example, no women reported both negative and positive emotions).  
 
We regressed women’s self-report of their abortion status on their answers to these questions to 
generate predicted probabilities for having an induced abortion. All women who reported a 
miscarriage but had predicted probabilities similar to those who reported an induced abortion 
were classified as fitting the emotional profile of a woman who induced. In our second set of 
analyses, we use “fitting emotional the profile of a woman who induced” as our outcome.  
 
Numerous techniques have been suggested for estimating the true incidence of induced abortion 
in settings where abortion is illegal or unsafe (14). In a set of exploratory analyses, we examined 
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the feasibility of estimating the true number of induced abortion cases using the classification 
protocol proposed by the World Health Organization (WHO), in which abortions are categorized 
as “certainly induced,” “probably induced,” “possibly induced,” or “spontaneous” based on a 
woman’s self-report, whether she has sepsis, and her stated intention or level of happiness about 
the pregnancy in question (23). Although this method is likely to underestimate the true 
proportion of abortions that were induced (14,24), it provides a relatively straightforward way to 
reclassify study participants’ likely abortion status and provide a rough estimate of the number of 
abortions in this population that were induced. 

Following the WHO algorithm, all women who self-reported that their abortion was induced 
were classified as “certainly induced.” Because we did not have access to clinical records and 
thus did not know whether women experienced sepsis, we looked at whether they received 
antibiotics as part of their treatment as a proxy for the presence of sepsis. Women were classified 
as having an abortion that was “probably induced” if they said they had a miscarriage, but they 
expressed negative feelings about the pregnancy and required antibiotics as part of their PAC 
treatment. Women who stated they had a miscarriage but met only one of the other criteria 
(negative feelings or the need for antibiotics) were categorized as having an abortion that was 
“possibly induced,” and women who reported having a miscarriage and met neither of the other 
criteria were classified as having an abortion that was spontaneous.  

Our exploratory analyses also examined whether a woman’s self-reported abortion status 
disagreed with what the WHO algorithm found. In this case, women who said they miscarried 
but were classified as “probably induced” by the WHO algorithm are categorized as having a 
mismatch of reports, while women who self-reported an induced abortion or women who self-
reported a spontaneous abortion and were found by the WHO algorithm to have been “possibly 
induced” or “spontaneous” were categorized as not having a mismatch.  

 
Statistical analyses 
 
We used a modified Poisson approach with robust standard errors to calculate relative risks (25). 
In our first set of analyses, we regressed women’s self-reported abortion status first on their 
autonomy score, and then on their IPV attitudes score. In the second set of analyses, we 
regressed women’s emotional profile on each of these two scores. For our exploratory analyses, 
we regressed women’s WHO-corrected abortion status and whether or not women’s self-report 
disagreed with the WHO algorithm on their autonomy score and IPV attitudes score. All 
analyses were adjusted for age (measured in years), educational attainment (no education, 
primary, secondary, or higher than secondary), employment status (employed or unemployed), 
marital status (ever married or never married), and region of residence (defined as either the 
populous Urban/West region of Unguja island, or another region). 
 
Results 
 
Table 1 describes our sample. Fourteen women (7.2%) were coded as reporting an induced 
abortion, while 177 (91.2%) were coded as self-reporting a miscarriage. The abortion status of 
three women (1.6%) was coded as missing, and these women are not included in subsequent 
analyses. Women who self-reported an induced abortion tended to be more highly educated, less 
likely to be married, and less likely to be employed than women who self-reported a miscarriage.  
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Women report a range of autonomy in their households. The mean autonomy score in our sample 
was 6.1, with little difference between those who self-report an induced abortion and those who 
self-report a miscarriage. Most women (72%) report that IPV is never acceptable, giving them a 
score of 0 on our IPV attitudes index. The mean scores on the IPV attitudes index look similar 
for those who self-report an induced abortion and those who self-report a miscarriage.  
 
Overall, the majority of women in our sample reported that their pregnancies were wanted 
(78.0%), that they had positive feelings about the pregnancy (72.8%), and that they had negative 
feelings after the pregnancy ended (74.3%). However, the women who self-reported an induced 
abortion showed a markedly different pattern. Of these 14 women, 13 (92.9%) said that their 
pregnancy was unwanted and that they had negative feelings about the pregnancy, and 11 
(78.6%) felt positive or indifferent when the pregnancy ended. We describe this pattern of 
responses as the “emotional profile” of a woman who induced an abortion.  
 
When we regressed women’s answers to these questions on their self-reported abortion status, 
we found that all women who self-reported an induced abortion had a predicted probability of 
having an induced abortion of greater than 0.2. We found that 35 women self-reported a 
miscarriage but had a predicted probability of having an induced abortion of greater than 0.2. We 
classified these 35 women, along with the 14 who self-reported an induction, as fitting the 
emotional profile of a woman who induced. Altogether, 49 women (25.3%) fit this emotional 
profile.  
 
Table 2 describes the results of our modified Poisson regression analyses with robust standard 
errors. In Models 1 and 2, we find that women’s probability of self-reporting an induced abortion 
is not associated with their IPV attitude score (RR=1.02; 95% CI = (0.92, 1.14)) or their 
autonomy score (RR=1.04, 95% CI = (0.98, 1.10)). Similarly, in Models 3 and 4 we find that 
fitting the emotional profile of a woman who induced an abortion is not associated with IPV 
attitude score (RR=1.11, 95% CI = (0.97, 1.29)) or with autonomy score (RR=0.99, 95% CI = 
(0.94, 1.06)). Most notably, marital status stands out as a consistently large and significant 
predictor of self-reporting an induced abortion and of fitting the emotional profile of a woman 
who induced.   
 
We found that 57% of women were treated with antibiotics, and proceeded with our exploratory 
analyses under the assumption that receipt of antibiotics could serve as a reasonable proxy for 
experiencing sepsis. After discussion with clinical professionals at Mnazi Mmoja Hospital, 
however, it was determined that providers were likely prescribing antibiotics more often than 
necessary, perhaps in an attempt to provide necessary care to women while deliberately avoiding 
learning whether they were experiencing the consequences of an illegal induced abortion. The 
findings from our exploratory analysis are thus difficult to interpret. Our exploratory analyses 
show a small but statistically significant relationship between autonomy score and the likelihood 
of being classified as having an induced abortion according to the WHO algorithm (RR=1.08; 
95% CI = (1.03, 1.13)), as well as a significant relationship between autonomy score and the 
likelihood of a mismatch between self-reported abortion status and WHO-corrected abortion 
status (RR=1.10; 95% CI = (1.03, 1.18)). If the WHO algorithm could have been trusted to 
reliably identify women who were likely to have induced an abortion, these results might suggest 
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that women with greater household autonomy are both more likely to induce an abortion and 
more likely to report this abortion as a miscarriage. However, the pattern of antibiotic 
distribution is unlikely to represent accurate and appropriate treatment of sepsis, which means 
that the WHO algorithm probably misclassified women’s true abortion status.  
The results of these exploratory analyses can be found in Appendix 1.  
 
Discussion 
 
Although women who report an induced abortion appear to have more permissive attitudes 
toward IPV and less household decision-making autonomy than those who report a miscarriage, 
this association disappears when we control for confounding variables. In our multivariable 
regression models, we find no evidence of an association between women’s likelihood of 
reporting an induced abortion and their attitudes toward IPV or household decision-making 
autonomy.  
 
In the regression models using self-reported abortion status as the outcome, the statistically 
significant relative risk is for marital status; that is, women who report ever being married are 
much less likely to report an induced abortion than women who have never been married. This 
finding likely reflects two important cultural phenomena: first, the strong stigma against 
premarital sex would suggest that unmarried women might be more likely to terminate a 
pregnancy than married women (26).  Secondly, the high value placed on marital fertility and 
large families might affect how married women report to their health providers when they seek 
PAC. The total fertility rate is 5.1 in Zanzibar, and the mean number of children desired is 6.6 
(22).  In this setting, where both achieved and desired fertility are quite high, married women 
who attempt to terminate a pregnancy might be hesitant to disclose this to health providers, 
instead reporting an induced abortion as a miscarriage.  
 
Our findings regarding the similar emotional profile of women who induced an abortion merit 
further investigation. The emotional pattern we identified is consistent with findings from other 
studies (19,27): women who choose to terminate a pregnancy frequently report that they did not 
wish for the pregnancy, that they felt negatively about it, and that their emotional state improved 
after the pregnancy ended. The fact that a distinct group of women who reported miscarrying 
shared this emotional profile is also notable. The total proportion of women who fit this 
emotional profile, 25.3%, is within the range of the estimated proportion of abortions that were 
induced in this population according to another study (28). Taken together, these findings 
suggest that this emotional profile identifies a unique category of women whose healthcare needs 
may be different from those who miscarry and who feel differently about their pregnancy. 
 
In this setting, it is highly likely that the true proportion induced abortions is underreported, but 
the inability to clinically differentiate between induced and spontaneous abortions in many cases, 
coupled with health providers’ unwillingness to assess whether an abortion was induced or 
spontaneous so as to protect patients from stigma or legal ramifications, makes it impossible to 
know this for certain. While assessing the emotional status of women in this setting may help us 
to better understand the emotional state of women who induce an abortion, this information is 
unlikely to reveal which women who report a miscarriage may have actually induced. Our 
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categorization of women as fitting the emotional profile of a woman who induced thus should 
not be interpreted as an alternate estimate of which women induced an abortion.  
 
The many challenges inherent in attempting to discern induced from spontaneous abortions in a 
PAC setting have not been resolved by this study. The WHO algorithm is known to 
underestimate the true proportion of PAC cases that were induced even when applied exactly as 
specified. In our case, the need to use receipt of antibiotics as a proxy for sepsis introduced some 
bias, as it is sometimes possible for women receiving PAC to be prescribed antibiotics for 
reasons other than sepsis. This situation was further complicated by the discovery that antibiotics 
were being prescribed to PAC cases very frequently, perhaps more frequently than was strictly 
necessary. If some women who truly miscarried reported that their pregnancy was unwanted and 
received antibiotics in the absence of sepsis, we would have erroneously classified these women 
as “probably” having had an induced abortion, resulting in a possible overestimate of the total 
number of PAC cases that were induced. Without a better understanding of how and why 
antibiotics were distributed, and without access to direct information about whether women had 
sepsis, it is impossible to know how these biases may have interacted and what the net effect on 
our estimate of the proportion of PAC cases that were induced might have been.  
 
The fact that the WHO algorithm for distinguishing induced from spontaneous abortions could 
not be reliably used in our study highlights a common and important concern for researchers 
studying abortion and other stigmatized behaviors: health providers often protect patients by 
altering the way they collect information or their treatment strategies to minimize patents’ risk of 
legal consequences or further stigmatization. In our case, it appears that doctors and nurses were 
deliberately distributing antibiotics more frequently than necessary, in part as a way to avoid 
assessing whether a woman was likely to have had an induced abortion. Our inability to apply 
the WHO algorithm to reliably assess which women in our sample had had an induced abortion 
raises important questions about the ethics of studying stigmatized populations. When women 
misreport their abortion status and providers choose not to determine whether their report is 
accurate in order to protect them, what potential harm are researchers doing by attempting to 
discover the truth? Can that harm be offset by the potential for large-scale policy and cultural 
change that can result from the accurate description of the true incidence and consequences of 
induced abortion? As misoprostol becomes more widely available, women are increasingly able 
to induce an abortion safely and effectively on their own (16,17). An abortion induced with 
misoprostol is clinically indistinguishable from a miscarriage and the treatment for each is often 
very similar, rendering the distinction meaningless for a large proportion of PAC cases. Still, 
understanding whether a woman chose to end her pregnancy or not could have implications for 
how health providers offer other services, including post-abortion family planning counseling 
and provision. Whether such implications are worth researchers’ attempts to identify which 
women in a PAC setting have had an induced abortion remains unanswered.  
 
In addition to methodological and ethical issues associated with the measurement of induced and 
spontaneous abortion, our study faces several important limitations. Our small cross-sectional 
data set does not allow for an assessment of whether women’s autonomy or IPV attitudes cause 
them to report their abortion status differently. Furthermore, we note that data collected from 
PAC settings are often subject to selection bias. Women who present for PAC services likely 
represent a small minority of women who induce an abortion or experience a miscarriage. As 
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access to misoprostol expands and women are able to induce an abortion relatively safely using 
medication, it is likely that large numbers of women successfully induce an abortion without 
needing PAC services (16). Similarly, women often miscarry without requiring any medical 
intervention. It is also likely that women who experience very severe complications might die 
before they can seek PAC services, a phenomenon that has been observed elsewhere (29). 
Women’s household autonomy and attitudes toward IPV may be related to their ability to seek 
medical care. The decision to seek PAC services may also be related to the type of abortion a 
woman is experiencing: a woman who experiences a miscarriage, for example, may be more 
likely to seek PAC services than a woman who successfully induces an abortion, even if she does 
not actually need these medical services, perhaps because the miscarriage is an unexpected and 
upsetting event. The selection bias inherent in PAC data makes it difficult, if not impossible, to 
use these data to make inference to the broader population of women who experience pregnancy 
loss (14), and thus limit the conclusions that can be drawn from our findings. 
 
Our analyses are also likely to be affected by unmeasured confounding, most notably by 
women’s experience of IPV, which was not measured in this survey. Women’s experience of 
IPV is often closely related to their attitudes toward the acceptability of IPV (12) as well as their 
decision-making autonomy (30). If women’s IPV experience also affects their reporting of 
abortion, this unmeasured confounding could bias our results. 
 
In spite of this study’s limitations, our findings could have important implications for the 
delivery of PAC services in settings where abortion is highly stigmatized or illegal. The 
association between marital status and reporting of induced abortion, though unexpected, reveals 
an important relationship that may reflect how the perceived acceptability of women’s sexual 
relationships affects decisions about their healthcare. Similarly, the description of a distinct 
emotional profile exhibited by the women who self-reported an induction and a small group of 
women who self-reported a miscarriage suggests that certain types of women experience a 
distinct set of feelings in the moments leading to their need for PAC services. Future studies 
using PAC data to understand induced abortion and its correlates can benefit from utilizing 
multiple sources of data, such as hospital records, or multiple modes of data collection, such as 
in-depth interviews or focus groups, to minimize the bias present in these types of studies, or at 
least to better contextualize results that may be biased. Better understanding the social and 
emotional context that leads these women to seek services can allow for more effective and 
sensitive delivery of abortion-related healthcare.  
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Table&1.&Characteristics&of&women&reporting&spontaneous&and&induced&abortion

Mean Range Mean Range Mean Range
IPV&attitude&score 0.63 0,&7 0.79 0,&5 0.64 0,&7
Autonomy&score 6.18 0,&13 5.57 0,&14 6.14 0,&14
Age 27.7 16,&49 22.8 17,&32 27.3 16,&49

No. % No. % No. %
Education

None 13 7.3 1 7.1 14 7.3
Primary 42 23.7 2 14.3 44 23
Secondary 116 65.5 11 78.6 127 66.5
Higher&than&secondary 3 1.7 0 0 3 1.6
missing 3 1.7 0 0 3 1.6
Total 177 100 14 100 191 100

Employed
No 134 75.7 13 92.9 147 77
Yes 39 22 1 7.1 40 20.9
Missing 4 2.3 0 0 4 2.1
Total 177 100 14 100 191 100

Ever&married
No 7 4 10 71.4 17 8.9
Yes 169 95.5 3 21.4 172 90.1
Missing 1 0.6 1 7.1 2 1
Total 177 100 14 100 191 100

Region
North 15 8.5 1 7.1 16 8.4
Central/South 13 7.3 0 0 13 6.8
Urban/West 149 84.2 13 92.9 162 84.8
Total 177 100 14 100 191 100

Pregnancy&was&wished&for
No 29 16.4 13 92.9 42 22
Yes 148 83.6 1 7.1 149 78
Total 177 100 14 100 191 100

Feelings&when&found&out&about&pregnancy
Negative 26 14.7 13 92.9 39 20.4
Positive 138 78 1 7.1 139 72.8
Missing 13 7.3 0 0 13 6.8
Total 177 100 14 100 191 100

Feelings&postEtermination
Negative 139 78.5 3 21.4 142 74.3
Positive 29 16.4 7 50 36 18.8
Indifferent 5 2.8 4 28.6 9 4.7
Missing 4 2.3 0 0 4 2.1
Total 177 100 14 100 191 100

Spontaneous Induced Total
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Table 2: Regression Results - Relative Risks

IPV Score 1.022 1.109
[0.917, 1.140] [0.969, 1.270]

Autonomy Score 1.036 0.994
[0.977, 1.098] [0.936, 1.055]

Age 0.990 0.987 1.046** 1.044**
[0.924, 1.061] [0.925, 1.054] [1.010, 1.083] [1.008, 1.080]

Education
No school (ref)

Primary 0.486 0.445 1.050 1.095
[0.171, 1.376] [0.153, 1.296] [0.421, 2.622] [0.453, 2.651]

Secondary or 0.967 0.883 0.875 0.908
higher [0.493, 1.898] [0.432, 1.808] [0.354, 2.163] [0.378, 2.180]

Employed 0.607 0.583 0.741 0.715
[0.0743, 4.966] [0.0700, 4.850] [0.357, 1.539] [0.347, 1.475]

Ever Married 0.0327*** 0.0310*** 0.166*** 0.172***
[0.00957, 0.112] [0.00915, 0.105] [0.104, 0.267] [0.105, 0.283]

Region
Urban/West (ref)

Central/South/ 0.259** 0.247* 0.705 0.804
North [0.0949,0.709] [0.0847,0.721] [0.358,1.387] [0.406,1.591]

Risk of induced abortion (self-
report) Risk of fitting "induced profile"

*p<.10, **p<.05, ***p<.01
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Chapter 4. The Relationship Between Adverse Childhood Experiences And Subsequent 
Unintended Pregnancy 

 
Introduction 
Women’s ability to control the timing, spacing, and number of their pregnancies has long been 
recognized as a critical health and human rights issue. In the United States, more than half (51%) 
of all pregnancies are unintended, and unintended pregnancies tend to occur disproportionately 
among women who are marginalized or disadvantaged (1). In general, unintended pregnancies 
tend to be experienced more frequently by women who are either very young or old, meaning 
that they are at higher risk of maternal death (2), and it has been estimated that averting 
unintended pregnancies could have large effects on reducing maternal and infant morbidity and 
mortality (3). 
 
When unintended pregnancy results in a live birth, the impact on women’s and children’s health 
may be significant. For example, some studies have documented an association between 
unwanted pregnancy and maternal risk behaviors such as smoking during pregnancy, delayed 
seeking of antenatal care, and preterm birth and low birth weight (4-7). However, the specific 
effects of pregnancy intention on maternal and child health outcomes are somewhat inconsistent, 
and attempts to quantify these effects likely suffer from significant unmeasured confounding and 
selection bias (8).  
 
Many researchers have suggested that it may be useful to consider how women’s desires and 
expectations in adolescence or early adulthood, before beginning childbearing, might shape their 
subsequent fertility trajectories ((9)). One of the many factors that might cause unintended 
pregnancy and live birth is the experience of maternal childhood adversities. Adverse childhood 
experiences (ACEs) such as household dysfunction or abuse, especially childhood sexual abuse 
(CSA), have been linked to a variety of adverse sexual and reproductive health outcomes, 
including sex work, risk of HIV and other STIs, adolescent pregnancy, abortion, and low 
contraceptive use and contraceptive self-efficacy (10-18). There is also some evidence to suggest 
that ACEs may affect birth outcomes such as low birth weight and preterm birth (19,20). Many 
of these studies demonstrate a dose-response effect, meaning that the more childhood adversities 
a woman experiences, the greater her risk of adverse health outcomes. Furthermore, a positive 
family and home environment has been shown to protect against subsequent unintended 
pregnancy and associated health consequences (21). There is some evidence to indicate that 
ACEs might specifically be associated with unintended pregnancy, though this particular 
relationship is not commonly studied(22). Common hypotheses for this association suggest that 
the risky sexual behavior reflect a desire for love and intimacy among people who may not have 
experienced it as children. ACEs may also be a reflection or manifestation of childhood 
deprivation and poverty (12). 
 
It is likely that the relationship between childhood adversities and reproductive health outcomes 
is mediated by a variety of factors, including psychological functioning, alcohol and substance 
abuse, intimate partner violence (IPV), sexual coercion, and risky sexual behavior (12,23,24). As 
researchers have begun to consider the life course perspective in the formation and fulfillment of 
pregnancy intentions (9), questions have further been raised about t whether intentions in 
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adolescence or early adulthood might predict intentions later in life (25), and the extent to which 
such a relationship might be one piece along a lifelong causal pathway from childhood 
experiences to intentions in adolescence to outcomes in adulthood. 
 
Efforts to study pregnancy intentions generally have revealed that these are complex, highly 
context-dependent preferences, and the brief, straightforward questions typically asked in 
surveys rarely capture the complex, ambivalent, and contradictory emotions that women often 
experience about pregnancy and childbirth (4,26-28), or the role of partners, other family or 
community members, or religion in such decisions (29-32). Questions about pregnancy 
intentions are typically asked in surveys after a pregnancy or live birth has already occurred, and 
it may be very difficult for women to reflect retrospectively on a pregnancy that has already 
occurred and speak candidly about whether this pregnancy was intended (27). It is possible that 
women’s responses to retrospective questions about pregnancy intentions are also shaped by 
social desirability bias, whereby women choose not to report a pregnancy as unintended because 
of stigma or social judgment (27). When measured prospectively (that is, before a pregnancy 
actually takes place), questions about pregnancy intentions can yield very different answers, in 
part because it is difficult to accurately and honestly recall pregnancy intentions retrospectively, 
but also because pregnancy intentions can often shift rapidly, and in response to a woman’s 
changing life circumstances (33).  
 
Methodological issues also arise in the specific study of ACEs and fertility outcomes, most 
notably with regard to the measurement of confounding (9,12,24). Many studies ask questions 
about ACEs prior to age 18 retrospectively and collect very little information on potential 
confounders that would necessarily have happened early in a person’s life. In fact, many studies 
adjust for factors such as the respondent’s marital status or level of education, factors that occur 
after a respondent would experience ACEs and thus may lie on the causal pathway. Adjusting for 
such factors would thus result in an underestimate of the true relationship between ACE and 
reproductive health outcomes. However, despite these limitations, the implications of such 
investigations are clear: if ACEs truly affect reproductive health outcomes such as unintended 
pregnancy, then it is necessary to intervene at a very early age to prevent ACEs and thus improve 
reproductive health outcomes. 
 
The relationship between ACEs and reproductive health is undoubtedly complex, and the 
specific association between ACEs and unintended pregnancy and birth remains rarely studied 
and poorly understood. Given that ACEs are known to have wide-ranging effects on health, and 
specifically reproductive health and fertility, we investigated whether ACEs play a role in 
perpetuating a “fertility gap,” meaning a difference between stated fertility desires and actual 
fertility outcomes. In this paper, we specifically define this gap as the occurrence of an 
unintended pregnancy that results in a live birth. We examined this question by investigating 
whether 4 ACEs were associated with having a live birth that was unintended, the potential 
reduction in prevalence of unintended first birth that could theoretically be achieved by 
eliminating exposure to ACEs. We then investigated whether the relationship between these 
ACEs and unintended first birth is mediated by women’s expected and desired number of 
children, as expressed before they begin childbearing.  
 
Methods 
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Study Population 
We used data from the National Longitudinal Survey of Youth (NLSY). The NLSY is one of a 
number of National Longitudinal Surveys conducted by the Bureau of Labor Statistics to gather 
information on major life events and labor activities of a representative sample of American men 
and women.  Specifically, NLSY79 is a longitudinal cohort study that first began interviewing 
young men and women between the ages of 14 and 22 in 1979.  The timing and content of this 
survey was designed to capture young people’s entry into the workforce and transition to 
adulthood, and thus asks a number of questions about schooling, occupation, and earnings, as 
well as questions about sexual partnerships, marriage, and fertility. Participants were re-
interviewed annually until 1994; since 1994, participants have been re-interviewed biennially. 
This study uses data from the 2010 wave, which captures all pregnancies in NLSY women over 
their life course. No new pregnancies occurred in 2012, the most recent wave of data to have 
been released publicly.  
 
In 1979, the NLSY recruited a total of 12,686 young men and women for participation in the 
survey. This included two subsamples which were later dropped due to budgetary constraints: an 
oversample of Black and Hispanic youths and poor, non-Black/non-Hispanic youths who were 
born in the same years as the rest of the sample; and an oversample of youths in the military 
which was designed to be representative of all youths serving in the four active branches of the 
United States military. Individuals who were a part of these subsamples were not considered 
eligible for re-interview after the subsamples were dropped. The retention from year to year, 
defined as the percentage of participants selected at baseline who remained eligible for re-
interview and did participate, remained above 90% until 1993; at 2010 data collection, 7,565 out 
of the 9,964 eligible respondents were successfully interviewed, yielding a retention rate of 76%. 
Details of the sample have been described elsewhere (34). 
 
For this study, we analyzed data from women in the NLSY, examining whether their first live 
birth was unintended. The survey only began asking questions about pregnancy intentions in 
1982. At each interview from 1982 onwards, if a woman reported having a live birth in the 
period of time since her last interview, she was asked a series of questions about her intentions 
regarding that pregnancy. Because retrospectively measured pregnancy intentions are often 
unstable, and because it is harder to recall the intention of pregnancies that occur farther back in 
time (27), we thus limited our analyses to women whose first birth occurred in 1980 or later. 
Questions about pregnancy intentions were asked about all pregnancies that a woman 
experienced from 1982 to 1992; after 1992, these questions were only asked consistently about 
pregnancies that ended in live births. For this reason, our analyses were further restricted to 
women who experienced at least one live birth in 1980 or later. We also restricted our sample to 
women whose first live birth was a singleton birth, as it may be difficult to interpret information 
about fertility intentions that pertains to multiple births. 
 
Measures 
Our outcome of interest, unintended pregnancy, was measured using a series of four questions to 
categorize pregnancies as intended, unwanted, or mistimed (Figure 1). Following the common 
taxonomy used in the research on unintended pregnancy (27), unwanted and mistimed 
pregnancies are both considered unintended pregnancies. For the purposes of these analyses, we 
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examined only the intention status of the pregnancies that resulted in women’s first live birth. 
We only used information from women who answered questions about the intention status of 
their first live birth within two years of that birth to minimize the likelihood that women had 
trouble recalling their intentions.  
 
We considered four different ACEs as our exposures. The exact wording of all four questions is 
as follows: 

1. Before age 18, did you live with anyone who was depressed, mentally ill, or suicidal?  
2. Before age 18, did you live with anyone who was a problem drinker or alcoholic? 
3. Before age 18, how often did a parent or adult in your home ever hit, beat, kick or 

physically harm you in any way? Do not include spanking. Would you say never, once, 
or more than once? (“Once” and “More than once” responses were combined into “Ever 
experienced physical violence.”) 

4. Before age 18, how much parental love and affection did you receive growing up? Would 
you say a great deal, quite a lot, a little, or none at all? (“A little” and “None at all” 
responses were combined into “Little or no love” and “A great deal” and “Quite a lot” 
were combined into “Some love.”) 

Survey participants who completed the 2012 survey were asked each of these questions in 
reference to their lives prior to the age of 18.  
 
A number of factors likely confound the relationship between ACEs and unintended pregnancy 
and birth, but our ability to measure many of these factors was limited, due in part to the fact that 
some of the only data that NLSY collected on participants’ childhood that would have occurred 
prior to the experience of ACE was parental socioeconomic status. We considered the following 
variables as true confounders, meaning that they occurred prior to both our exposure and 
outcome of interest and cause each of them: respondent’s race/ethnicity (defined as White, 
Black, Hispanic, or Asian), whether or not the respondent was born in the United States, the 
number of years of education attained by each of the respondent’s parents, and whether the 
respondent’s childhood home was below the federal poverty level.  
 
In a series of exploratory analyses, we also consider adolescent birth and adolescent unintended 
birth as outcomes. The first of these, adolescent birth, is defined as a woman whose first live 
birth occurs before the age of 20. Adolescent unintended birth is defined as a woman whose first 
birth occurs before the age of 20 and who states that this birth was unintended. 
 
For our mediation analyses, we utilized information collected from all participants at their first 
interview in 1979. At that time, women were asked how many children they considered ideal, 
and how many children they expected to have in their lifetime. We defined women as having a 
mismatch between the ideal and expected number of children if they reported expecting to have 
fewer or more children than what they considered ideal.   
 
Statistical Analyses 
Weighted means, standard deviations, and percentages were used to describe our analytic 
sample. We then used multivariable regression with a modified Poisson approach (35) to 
calculate relative risks for our relationships of interest, adjusted for our identified confounders. 
Four separate models were run to examine the relationship between each ACE variable and 
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unintended birth separately. We chose to model the relationship between each individual ACE 
and unintended birth separately, while acknowledging that our results are likely biased by 
unmeasured confounding by other ACEs. For comparison, a model containing all four ACE 
variables, that thus presents each RR of interest controlling for other ACEs, was also run. This 
model is presented in Appendix 2. 
 
We further investigated whether there was a dose response relationship between the number of 
ACEs a woman reported (0 to 4 exposures) and unintended birth.  
 
Two sets of exploratory analyses were also run. First, to better understand the relationship 
between age and unintended pregnancy, we considered two secondary outcomes: adolescent 
birth, and unintended adolescent birth. In the second set of exploratory analyses, we examined 
the possibility that a woman’s marital status at the time of her first birth might modify the 
relationship between ACEs and unintended birth, and considered effect measure modification to 
be present at the level of p<0.20. Because marital status often occurs after age 18, which defined 
ACE exposure, it is difficult to consider as a true effect measure modifier. Stratifying by marital 
status necessarily resulted in controlling for a covariate that likely lies on the causal pathway 
between ACE and unintended birth, therefore, these analyses  should thus be considered 
exploratory and interpreted with caution.  
 
Multiple imputation was used to predict values for missing covariates. Analyses run only on 
complete cases did not differ meaningfully from the analyses run using multiply imputed data, so 
only the analyses using multiple imputation are presented here. 
 
Population Attributable Risks 
In addition to relative risks, which present the adjusted association between our observed levels 
of ACEs and unintended births on the relative scale, we were interested in modeling population 
attributable risks, which provide an estimate on the absolute scale of how many unintended 
births in our population could be avoided if ACEs were eliminated entirely. To calculate this, we 
compared the prevalence of unintended birth associated with observed exposure to ACE in the 
NLSY79 sample, to the prevalence of unintended birth in a counterfactual population of women 
in which none were exposed to ACEs. To accomplish this, we first utilized the parameters 
estimated in our multivariable regression analyses described above. We then deliberately set all 
women’s ACE exposure to 0 (no exposure), and used the regression analyses to calculate 
counterfactual outcomes for women under the hypothetical scenario in which no women 
experienced any ACEs. We then computed the difference between the proportion of women who 
had an unintended first birth in our true sample of women and in our hypothetical sample in 
which no women experiences any ACEs. This method, known as parametric g-computation(36), 
is commonly used to calculate population attributable risks in epidemiology, a parameter that is 
calculated on an absolute scale and is often more valuable for public health planning and practice 
(37). We calculated bootstrapped standard errors and 95% confidence intervals with these 
estimates. 
To account for missing data on exposure and outcome variables, we used inverse probability of 
censoring weighting (IPCW) in our calculation of population attributable risks. Multiple logistic 
regression was used to predict the probability of having missing information on exposure or 
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outcome variables (or both) given other covariates in the model, and observations were weighted 
by the inverse of this probability. 
 
Mediation Analysis 
We used Baron and Kenny’s approach to mediation (38) to test the hypothesis that the 
relationship between ACEs and unintended birth is mediated by women’s expectations about 
their future fertility as young adults (Figure 2). In Baron and Kenny’s approach, the total causal 
effect of an exposure variable (“X”) on an outcome (“Y”) is broken down into a direct path, in 
which X affects Y directly, and in indirect path, in which X affects a mediator (“M”), and the 
mediator in turn affects Y. The amount of mediation present is defined as the strength of the 
indirect path, defined as the combination of each leg of the indirect path (the path from X to M, 
and the path from M to Y).  
 
We followed the four steps of Baron and Kenny’s approach to testing for mediation: 
Step 1: We tested the relationship between each ACE variable (“X” in Figure 2) and unintended 
birth (“Y” in Figure 2). These tests controlled for confounders, but not for the mediating variable 
of interest (Path C). 
Step 2: We tested the relationship between each ACE variable and the proposed mediator (“M” 
in Figure 2), adjusted for confounders. This step establishes whether the first segment of the 
indirect effect of interest, designated Path A in Figure 2, exists. 
Step 3: We tested the relationship between the proposed mediator and unintended birth. In this 
step, we adjusted for confounders, including each ACE variable of interest. As Figure 2 
demonstrates, the ACE variables confound the relationship between the mediator and outcome 
variables; in order to understand if an independent relationship between the mediator and 
outcome exists, we must therefore control for the ACE variable. This tests the second segment of 
the indirect effect of interest, Path B in Figure 2.  
Step 4: Using the analyses conducted in Step 3, we assess the relationship between the ACE 
variable and unintended birth, controlling for the mediator (Path C’).  
 
If M truly acts as a mediating variable, then the following conditions should be met: 1) Path C 
should be non-zero and statistically significant, meaning that X is truly related to Y; 2) Paths A 
and B should be non-zero and jointly statistically significant, meaning that an indirect path from 
X to Y through M truly exists; 3) Path C’ should be smaller than path C and non-significant 
(which would indicate partial mediation), or zero and non-significant (which would indicate 
complete mediation). The Sobel Test was used to evaluate the joint statistical significance of 
Paths A and B. This test calculates the z-value for the joint significance of paths A and B as 
follows: 
 

𝑍 =   
𝐴 ∗ 𝐵

𝐵! ∗ 𝑠!! + 𝐴! ∗ 𝑠!!
 

 
Where A and B represent the value of paths A and B, and sA and sB their respective standard 
errors. A z-value of greater than 1.96 corresponds to a p-value of less than 0.05, the threshold we 
used for statistical significance. 
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The NLSY used a complex, multi-stage sampling design. All of the analyses in this study 
utilized sampling weights to account for this sampling design, as well as clustering by primary 
sampling units (PSUs) (39).  
 
Results 
Table 1 describes the characteristics of the 2,163 women in the NLSY who met our eligibility 
criteria and answered questions about ACEs in 2012. Overall, women whose first birth was 
unintended were more likely to have lived in a childhood home that was below or within 200% 
of the federal poverty line (FPL) than women whose first birth was intended.  Women with 
unintended first births also had parents who achieved fewer years of education, on average, than 
women with intended first births. Similarly, women with unintended first births were more likely 
to experience ACEs.  For example, for the ACE representing experiencing little or no love as a 
child, the reported prevalence was 19% of all women, 21% of women with unintended first 
births and only 17% of women with intended first births. 
 
The relationship between each individual ACE variable persisted when we adjusted for 
confounders (Table 2).  We found that living with a person with a mental illness had the 
strongest association with unintended first birth (RR=1.573 (95% Confidence Interval (CI) 
1.330, 1.861)). The other 3 ACE variables were also significantly associated with increased risk 
for having an unintended first birth. Those who lived in a home with an alcoholic had 
approximately 22% greater risk of having an unintended first birth compared to women who did 
not live in such a home, those who ever experienced violence had a 33% greater risk, and those 
who felt little or no love had a 32% greater risk. We also found evidence for a dose-response 
association: each additional reported ACE exposure was associated with a 20% greater risk of 
unintended first birth (RR=1.204 (95% CI 1.126, 1.284)). In addition to these relationships, we 
found that Black women were consistently and significantly at greater risk of having an 
unintended first birth than White women in our analyses. 
 
In our first set of exploratory analyses, we found that no ACE variables are significantly 
associated with adolescent first birth (Table 3), or with adolescent unintended first birth (Table 
4), though similar to our overall model, Black women were significantly more likely than White 
women to have an adolescent birth and to have an adolescent unintended birth. 
 
In our second set of exploratory analyses (Table 5), we found that the statistically significant 
association between living with a mentally ill person and unintended first birth persisted for both 
married and unmarried women, as did a dose-response association. Associations between 
experiencing physical violence or feeling unloved and unintended first birth was only significant 
for married women. Living in a home with alcohol problems was not significant for either 
married or unmarried women. Tests for effect measure modification by marital status suggested 
that the relationships between living with a mentally ill person, experiencing physical violence, 
and feeling little or no love and unintended first birth were significantly stronger for unmarried 
women than for married women (p=0.19, 0.12, and 0.09, respectively; Table 5). The relationship 
between living with a home with alcohol problems and unintended first birth was not 
significantly different for unmarried and married women (p=0.77).   
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Our analysis which hypothetically eliminated ACEs from this study population resulted in 
statistically significant reductions in the prevalence of unintended first births (Figures 3 and 4). 
For example, the prevalence of unintended first birth was estimated to be 30.9% when no women 
reported feeling little or no love (95% CI: 27.7%-34.0%), a reduction of 1.8 percentage points 
(95% CI: 0.6-2.9) compared to the observed 32.6% prevalence of unintended first birth. 
Similarly, the prevalence of unintended first birth would have been 2.1 percentage points lower 
(95% CI: 1.1-3.0) had no women lived with a mentally ill person prior to age 18, 1.6 percentage 
points lower (95% CI: 0.3-2.9) had no women lived with an alcoholic prior to age 18, and 1.7 
percentage points lower (95% CI: 0.4-2.9) had no women experienced physical abuse prior to 
age 18.  
 
The results of our mediation analysis are presented in Table 6. We found no evidence that a 
mismatch between women’s stated ideal number of children and expected number of children in 
1979 mediates the relationship between ACE and subsequent unintended first birth. In the case 
of all four ACE variables, the total effect (Path “C” in Figure 2) is large and statistically 
significant, but the relationship between the mediator and unintended first birth (Path “B”) is 
small and not statistically significant, and the relationship between the ACE variable and the 
mediator (Path “A”) is only significant for experiencing physical violence. In all four cases, the 
Sobel test finds that Paths A and B are jointly statistically non-significant, suggesting no 
evidence for an indirect effect of ACE on unintended pregnancy that travels through maternal 
expectations about the number of children they will have in their lifetime.  
 
Discussion 
 
In this large, nationally representative sample of women, we found a consistent link between 
exposure to 4 individual adverse childhood experiences and having an unintended first birth, a 
finding that is consistent with the existing research on childhood adversities and reproductive 
health outcomes (12-18). We found a particularly strong link between living with a depressed, 
mentally ill, or suicidal person in childhood and experiencing an unintended first birth later in 
life. We further observed a significant dose-response association, where the risk of experiencing 
an unintended first birth increases with the number of ACEs that women experience. Our 
analyses also revealed a strong relationship between race and unintended first birth, with Black 
women significantly more likely to experience an unintended first birth than White women. 
Although our study was not designed specifically to investigate this relationship, the consistency 
of this result across our analyses suggests that the relationship between race and unintended first 
birth merits further investigation. 
 
The pathways through which childhood experiences shape subsequent unintended pregnancies 
and births are likely to be deeply socially and biologically embedded (23,24), though we found 
no evidence for the hypothesis that aspirations and expectations for childbearing that are 
expressed relatively early in women’s reproductive lives might mediate this relationship. This is 
in contrast to similar studies of childhood experiences and reproductive health outcomes, which 
have found that women’s perceived control over their reproductive health can mediate the 
relationship between childhood experiences and health outcomes in adulthood (24), and that 
fertility intentions in adolescence can predict long-term fertility outcomes in adulthood (40).  
Although such mediating relationships have been observed for outcomes such as HIV/STI risk 
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and risky sexual behavior, it appears that such a relationship does not exist in the specific context 
of childbearing. This may be because women’s fertility intentions in adolescence are likely to be 
shaped largely by their own family experiences, and may not reflect the realities of their 
subsequent childbearing years Although general attitudes about childbearing and gender roles in 
early adolescence have been shown to predict subsequent fertility in adulthood, (40)it is possible 
that the more specific gap between fertility intentions and expectations measured in our study 
simply does not carry much predictive power for young women before they begin childbearing. .  
 
 
Our population attributable risks provided an important sense of the extent to which unintended 
pregnancy and live birth may be attributable to these early life exposures, and our findings 
suggest that a small but statistically significant proportion of unintended first births could have 
been avoided had women been protected against adverse experiences in childhood. 
 
The relationship between ACEs and unintended first births is strong and consistent, and though 
ACEs are associated with a relatively small proportion of all unintended first births in this 
sample, the implications of reducing exposure to ACEs could be quite large in absolute terms: of 
the 208 million pregnancies that occurred worldwide in 2008, it is estimated that 41% were 
unintended, 22% of all live births were the result of unintended pregnancies (41). Across a 
variety of contexts, especially in the developing world, pregnancy intentions can have significant 
health effects on both mothers and their children. For example, one study in five developing 
countries found that women with an unintended pregnancy were less likely than women with an 
intended pregnancy to seek antenatal care, resulting in poorer health outcomes for infants and 
children, including delivery outcomes for the child, vaccination, and growth (42). Given the 
magnitude of unintended pregnancy and birth, and its potentially harmful effects on women and 
children, even a small reduction could result in meaningful health improvements in the United 
States and around the world. 
 
Our exploratory analyses considering adolescent pregnancy and adolescent unintended 
pregnancy showed similar trends, but none of these findings were statistically significant. These 
results thus do not corroborate findings from other studies which suggest that ACEs are 
significantly associated with adolescent pregnancy (14,16,21). Our stratified analyses of married 
and unmarried women indicate that the relationship between ACEs and unintended first birth 
differed meaningfully by marital status, further demonstrating that marital and non-marital births 
are conceptualized and discussed very differently by women being asked to consider their 
pregnancy intentions (27,29,30). For example, We did not determine the order of pregnancy and 
marriage when they occurred within the same year; it is possible that, for some women, 
becoming pregnant causes them to get married, so that a non-marital conception leads to a 
marital birth. Furthermore, the fact that marriage would typically be expected to occur after age 
18, which defined our exposures of interest, suggests  that we were necessarily stratifying on a 
variable that falls on the causal pathway between ACE and unintended pregnancy. It is thus 
somewhat difficult to interpret our results from this exploratory analysis, but they lend some 
limited support to the idea that the causes and consequences of unintended pregnancy depend in 
some part on marital status, with unintended fertility often being perceived and treated as less 
problematic within marital relationships (43). 
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Our study had a number of limitations. These analyses were restricted only to women who had a 
pregnancy that ended in a live birth. In the United States, roughly 21% of all pregnancies end in 
induced abortion, excluding miscarriages (44), and limiting our analyses only to those 
pregnancies that ended in a live birth thus excluded a significant number of pregnancies. 
Researchers have hypothesized that women who experience ACEs are more likely to have an 
abortion (18), and may also be more likely to experience infertility (9). If women who 
experience ACEs are less likely to carry an unintended pregnancy to term than those who do not 
experience ACEs, our results may have underestimated the effect of ACE on unintended 
pregnancy. If women who experience ACEs are less likely to become pregnant altogether, our 
results may theoretically be biased in unpredictable ways. In our study sample, there were no 
statistically significant differences in parity or in the percent of women who are childless across 
ACE categories or the number of ACEs experienced (data not shown), suggesting that we did not 
disproportionately exclude women with ACEs from our analyses.  
 
Our analyses are also likely to be biased by unmeasured confounding, especially by other ACE 
variables, such as CSA or neglect. The results presented in Table 2 likely overestimated the 
effect of each individual ACE on unintended first birth because they neglected to control for 
these other ACE variables. It is likely that many ACEs share a common cause, since they tend to 
be strongly correlated with one another (45).  Isolating the effect of one ACE on unintended first 
birth would thus require controlling for these other ACEs. However, the relationship between 
each of these ACEs may be more complicated than this; for example, experiencing physical 
violence as a child might cause someone to report that they felt no love as a child, and adjusting 
for love thus could inappropriately block some of the association between physical violence and 
subsequent unintended birth. Our data set did not contain information on the timing or specific 
relationship between each individual ACE, making it impossible for us to ascertain exactly how 
each of these might be related. Furthermore, our data set did not contain information on other 
common childhood adversities such as CSA, which is known to be strongly associated with 
fertility outcomes(12,13,16,19,23), further limiting our ability to control completely for the 
totality of childhood adversities that women experienced. Similarly, since survey participants 
were asked if they experienced any of the four ACEs examined here at any point in their lives 
prior to age 18, the lack of detail on when exactly such events might have occurred further 
limited our ability to identify and adjust for potential confounders 
 
Our study also has a number of strengths. This relatively large, nationally representative sample 
of American women permitted a rigorous prospective investigation of the relationship between 
ACEs and fertility outcomes. Self-reported information about ACEs is typically reliable (REF), 
and the information available to us on household SES in childhood allowed for control of an 
important confounder. Detailed information about women’s fertility intentions, including 
expectations and aspirations in adolescence and early adulthood, also allow for a life course 
perspective when considering how childhood experiences shape fertility intentions and outcomes 
over the course of women’s lives. While this study did not examine fertility outcomes beyond 
women’s first live birth, this would be an important area of future research.  
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In spite of these limitations, our findings provide important corroboration of the hypothesis that 
ACEs can have long-lasting effects on reproductive health outcomes in adolescence and 
adulthood. This study is among the first to specifically examine the relationship between early 
childhood experiences and unintended pregnancy and birth, and the prospective, longitudinal 
nature of the data set permitted us to consider the course of women’s childhood, adolescence, 
and reproductive lives. One of the many benefits of reducing children’s exposure to ACEs may 
be improved control over fertility outcomes later in life, and thus fewer unintended pregnancies 
and births. 
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Figure 1. Assessing unintended pregnancy in NLSY 
 

  

!
!

Just before you became pregnant with [child’s name], did you use any 
methods such as abstinence, withdrawal, rhythm, natural family 
planning methods, the pill or any other methods, to keep from getting 
pregnant? 

Had you stopped all 
methods before you 
became pregnant? 

Yes!

Yes!

Was the reason you 
(were not/stopped) 
using any methods 
because you yourself 
wanted to become 
pregnant? 

No!

Just before you became pregnant that time, did you want to become pregnant 
when you did? 

No!

WANTED!
PREGNANCY!

Yes!

No!

Yes! Didn’t!matter Not!at!that!
time!

Not!at!all!

WANTED!
PREGNANCY!

MISTIMED!
PREGNANCY!

UNWANTED!
PREGNANCY!

MISTIMED!
PREGNANCY!
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Figure 2. Mediation Analysis Framework 
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Figure 3. Prevalence of unintended first births as observed, and after hypothetical elimination of each ACE 
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Figure 4. Risk difference in prevalence of unintended first births associated with each ACE 
for all and by marital status 
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Table&1.&&Selected&population&characteristics

N % N % N %
N 1361 802 2163

Lived&with&mentally&ill&person
No 1239 91.0 689 85.9 1928 89.1
Yes 120 8.8 111 13.8 231 10.7
Missing 2 0.1 2 0.2 4 0.2
Total 1361 100.0 802 100.0 2163 100.0

Lived&with&alcoholic
No 1082 79.5 606 75.6 1688 78.0
Yes 276 20.3 192 23.9 468 21.6
Missing 3 0.2 4 0.5 7 0.3
Total 1361 100.0 802 100.0 2163 100.0

Ever&experienced&physical&violence
No 1151 84.6 650 81.0 1801 83.3
Yes 206 15.1 150 18.7 356 16.5
Missing 4 0.3 2 0.2 6 0.3
Total 1361 100.0 802 100.0 2163 100.0

Felt&little&or&no&love
No 1120 82.3 625 77.9 1745 80.7
Yes 237 17.4 175 21.8 412 19.0
Missing 4 0.3 2 0.2 6 0.3
Total 1361 100.0 802 100.0 2163 100.0

Number&of&ACEs&experienced
0 929 68.3 503 62.7 1432 66.2
1 281 20.6 175 21.8 456 21.1
2 114 8.4 79 9.9 193 8.9
3 30 2.2 40 5.0 70 3.2
Missing 7 0.5 5 0.6 12 0.6
Total 1361 100.0 802 100.0 2163 100.0

Childhood&household&income
Greater;than;200%;above;FPL 636 46.7 284 35.4 920 42.5
Below;FPL 271 19.9 197 24.6 468 21.6
100%E200%;of;FPL 228 16.8 221 27.6 449 20.8
Missing 226 16.6 100 12.5 326 15.1
Total 1361 100.0 802 100.0 2163 100.0

Born&in&the&US
No 112 8.2 35 4.4 147 6.8
Yes 1249 91.8 767 95.6 2016 93.2
Total 1361 100.0 802 100.0 2163 100.0

Race
White 859 63.1 384 47.9 1243 57.5
Black 236 17.3 315 39.3 551 25.5
Asian 19 1.4 3 0.4 22 1.0
Hispanic 247 18.1 100 12.5 347 16.0
Total 1361 100.0 802 100.0 2163 100.0

Marital&status&at&time&of&birth
Unmarried 228 16.8 433 54.0 661 30.6
Married 1133 83.2 369 46.0 1502 69.4
Total 1361 100.0 802 100.0 2163 100.0

Intended&First&Birth Unintended&First&Birth Total
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Table&2.&Adjusted&RRs&for&each&ACE&and&unintended&pregnancy.

Lived&with&

mentally&ill&

person

Lived&with&

alcoholic

Ever&

experienced&

physical&

violence

Felt&little&or&no&

love

Number&of&

ACEs

N 2159 2156 2157 2157 2151

ACE 1.573*** 1.223*** 1.329*** 1.319*** 1.204***
[1.330,&1.861] [1.066,&1.402] [1.124,&1.571] [1.145,&1.519] [1.129,&1.284]

Childhood&household&income
Greater&than&200%&above&FPL (ref)

Below&FPL 1.198 1.213 1.207 1.203 1.193

[0.960,&1.495] [0.969,&1.517] [0.967,&1.505] [0.966,&1.499] [0.955,&1.490]

100%O200%&of&FPL 1.174 1.168 1.182 1.169 1.158

[0.954,&1.446] [0.948,&1.438] [0.960,&1.456] [0.951,&1.436] [0.940,&1.427]

Born&in&the&US 1.351 1.297 1.354 1.354 1.365

[0.885,&2.062] [0.821,&2.049] [0.862,&2.125] [0.853,&2.149] [0.880,&2.116]

Race
White (ref)

Black 1.732*** 1.700*** 1.729*** 1.700*** 1.769***
[1.500,&2.000] [1.469,&1.967] [1.497,&1.997] [1.475,&1.959] [1.523,&2.055]

Asian 0.321 0.306 0.296 0.294 0.315

[0.0637,&1.623] [0.0608,&1.537] [0.0588,&1.490] [0.0579,&1.490] [0.0619,&1.608]

Hispanic 0.862 0.847 0.840 0.845 0.866

[0.640,&1.163] [0.634,&1.131] [0.624,&1.130] [0.626,&1.141] [0.648,&1.158]

Mother's&education&(years) 0.968 0.971 0.972 0.975 0.970

[0.936,&1.001] [0.937,&1.005] [0.939,&1.006] [0.941,&1.011] [0.938,&1.004]

Father's&education&(years) 0.995 0.996 0.997 0.996 0.997

[0.970,&1.021] [0.971,&1.022] [0.972,&1.022] [0.971,&1.022] [0.972,&1.022]

*'p<0.05,'**'p<0.01,'***'p<0.005
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Table&3.&Adjusted&RRs&for&each&ACE&and&adolescent&pregnancy.

Lived&with&

mentally&ill&

person

Lived&with&

alcoholic

Ever&

experienced&

physical&

violence

Felt&little&or&no&

love

Number&of&

ACEs

N 2191 2188 2188 2189 2182

ACE 1.136 1.104 1.387 1.308 1.126

[0.697,&1.852] [0.804,&1.516] [0.996,&1.932] [0.894,&1.913] [0.969,&1.309]

Childhood&household&income
Greater&than&200%&above&FPL (ref)

Below&FPL 1.705* 1.724* 1.698* 1.685* 1.701*
[1.067,&2.723] [1.069,&2.781] [1.057,&2.728] [1.052,&2.700] [1.060,&2.729]

100%O200%&of&FPL 1.516 1.523 1.528 1.492 1.513

[0.974,&2.358] [0.969,&2.394] [0.975,&2.394] [0.953,&2.337] [0.966,&2.369]

Born&in&the&US 2.171* 2.151* 2.224* 2.248* 2.184*
[1.090,&4.326] [1.076,&4.299] [1.098,&4.503] [1.131,&4.468] [1.091,&4.369]

Race
White (ref)

Black 1.645*** 1.662*** 1.714*** 1.669*** 1.726***
[1.169,&2.315] [1.184,&2.332] [1.226,&2.395] [1.187,&2.347] [1.224,&2.432]

Asian 1.058 1.064 1.049 1.046 1.087

[0.203,&5.504] [0.209,&5.423] [0.202,&5.459] [0.200,&5.468] [0.209,&5.660]

Hispanic 1.009 1.028 1.026 1.033 1.044

[0.560,&1.819] [0.571,&1.852] [0.576,&1.827] [0.579,&1.841] [0.582,&1.875]

Mother's&education&(years) 0.902*** 0.904*** 0.904*** 0.907*** 0.904***
[0.845,&0.963] [0.846,&0.965] [0.847,&0.964] [0.850,&0.969] [0.847,&0.965]

Father's&education&(years) 0.969 0.971 0.972 0.969 0.971

[0.920,&1.021] [0.921,&1.024] [0.922,&1.024] [0.920,&1.021] [0.921,&1.024]

*'p<0.05,'**'p<0.01,'***'p<0.005
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Table&4.&Adjusted&RRs&for&each&ACE&and&adolescent&unintended&pregnancy.

Lived&with&

mentally&ill&

person

Lived&with&

alcoholic

Ever&

experienced&

physical&

violence

Felt&little&or&no&

love

Number&of&

ACEs

N 2159 2156 2157 2157 2151

ACE 1.107 1.204 1.679* 1.231 1.201

[0.622,&1.972] [0.784,&1.848] [1.116,&2.526] [0.745,&2.033] [0.992,&1.454]

Childhood&household&income
Greater&than&200%&above&FPL (ref)

Below&FPL 1.701 1.726 1.690 1.679 1.695

[0.931,&3.108] [0.935,&3.188] [0.926,&3.085] [0.916,&3.077] [0.924,&3.108]

100%O200%&of&FPL 1.677 1.691 1.699 1.655 1.679

[0.928,&3.032] [0.924,&3.095] [0.935,&3.088] [0.908,&3.018] [0.921,&3.060]

Born&in&the&US 2.790* 2.738* 2.907** 2.855** 2.816*
[1.271,&6.123] [1.239,&6.048] [1.311,&6.444] [1.302,&6.259] [1.286,&6.165]

Race
White (ref)

Black 2.442*** 2.521*** 2.631*** 2.468*** 2.647***
[1.512,&3.943] [1.551,&4.099] [1.641,&4.220] [1.529,&3.985] [1.624,&4.316]

Asian 0.258 0.265 0.255 0.254 0.272

[0.0331,&2.009] [0.0339,&2.068] [0.0324,&2.010] [0.0323,&1.994] [0.0347,&2.129]

Hispanic 1.254 1.308 1.293 1.277 1.332

[0.524,&2.998] [0.547,&3.125] [0.551,&3.039] [0.538,&3.028] [0.561,&3.163]

Mother's&education&(years) 0.913* 0.915* 0.915* 0.917* 0.915*
[0.852,&0.979] [0.852,&0.982] [0.852,&0.983] [0.854,&0.986] [0.852,&0.982]

Father's&education&(years) 0.987 0.991 0.992 0.987 0.991

[0.936,&1.041] [0.939,&1.046] [0.940,&1.046] [0.936,&1.041] [0.939,&1.046]

*'p<0.05,'**'p<0.01,'***'p<0.005
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Table&5.&Adjusted&RRs&stratified&by&marital&status

Married Unmarried Married Unmarried Married Unmarried Married Unmarried Married Unmarried

N 1500 659 1497 659 1498 659 1498 659 1494 657

ACE 1.619*** 1.308*** 1.140 1.144 1.296* 1.131 1.312* 1.138 1.184*** 1.109**
[1.278,72.051] [1.107,71.546] [0.917,71.417] [0.990,71.322] [1.041,71.612] [0.948,71.349] [1.065,71.616] [0.969,71.337] [1.080,1.299] [1.032,1.191]

Childhood&household&income
Greater7than7200%7above7FPL

Below7FPL 1.117 0.949 1.129 0.963 1.112 0.964 1.107 0.963 1.111 0.962
[0.770,71.621] [0.778,71.159] [0.773,71.650] [0.785,71.183] [0.765,71.616] [0.790,71.177] [0.760,71.610] [0.788,71.176] [0.763,1.616] [0.788,1.174]

100%F200%7of7FPL 1.154 0.989 1.153 0.999 1.166 0.991 1.146 0.992 1.136 0.998
[0.865,71.541] [0.824,71.187] [0.863,71.540] [0.829,71.203] [0.873,71.557] [0.823,71.195] [0.861,71.527] [0.822,71.198] [0.852,1.516] [0.828,1.202]

Born&in&the&US 1.190 1.256 1.125 1.251 1.181 1.255 1.186 1.249 1.191 1.263
[0.714,71.984] [0.718,72.195] [0.637,71.986] [0.729,72.146] [0.676,72.065] [0.716,72.200] [0.664,72.118] [0.712,72.192] [0.693,2.046] [0.730,2.185]

Race
White

Black 1.330* 1.079 1.274 1.067 1.315 1.074 1.274 1.072 1.350* 1.092
[1.003,71.764] [0.919,71.266] [0.951,71.709] [0.915,71.245] [0.990,71.747] [0.918,71.256] [0.960,71.691] [0.916,71.255] [1.016,1.795] [0.928,1.285]

Asian 0.319 0.681 0.299 0.627 0.293 0.623 0.291 0.620 0.312 0.622
[0.0451,72.264] [0.163,72.845] [0.0422,72.118] [0.139,72.823] [0.0414,72.075] [0.138,72.808] [0.0408,72.080] [0.137,72.801] [0.0434,2.237] [0.132,2.931]

Hispanic 0.775 0.767 0.753 0.756* 0.750 0.761 0.764 0.754* 0.777 0.766
[0.482,71.247] [0.576,71.021] [0.468,71.213] [0.575,70.993] [0.466,71.206] [0.576,71.005] [0.475,71.229] [0.569,70.999] [0.485,1.244] [0.579,1.014]

Mother's&education&(years) 0.964 0.987 0.968 0.986 0.967 0.989 0.972 0.988 0.966 0.988
[0.918,71.012] [0.956,71.019] [0.920,71.018] [0.954,71.019] [0.920,71.016] [0.957,71.021] [0.924,71.023] [0.956,71.021] [0.920,1.015] [0.956,1.021]

Father's&education&(years) 1.000 1.008 1.001 1.008 1.002 1.008 1.000 1.011 1.001 1.008
[0.963,71.037] [0.979,71.037] [0.964,71.039] [0.980,71.038] [0.965,71.039] [0.980,71.037] [0.963,71.039] [0.983,71.041] [0.965,1.039] [0.980,1.037]

*"p<0.05,"**"p<0.01,"***"p<0.005

Lived&with&mentally&ill&person Lived&with&alcoholic Experienced&physical&violence Felt&little&or&no&love Number&of&ACEs&experienced
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Table&6.&Mediation&Analysis

ACE Path&C Path&A Path&B
Joint&Significance&of&A&&&B&(Z?
score) Path&C'

Lived&with&mentally&ill&person 1.573*** 1.110 1.101 0.579 1.626***
[1.330,&1.861] [0.856,&1.438] [0.878,&1.380] [1.279,&2.068]

Lived&with&alcoholic 1.223*** 1.144 1.106 0.727 1.154
[1.066,&1.402] [0.927,&1.411] [0.882,&1.388] [0.930,&1.432]

Ever&experienced&physical&violence 1.329*** 1.238* 1.100 0.233 1.310*
[1.124,&1.571] [1.009,&1.519] [0.877,&1.380] [1.051,&1.632]

Felt&no&or&little&love 1.319*** 1.192 1.103 0.784 1.318**
[1.145,&1.519] [0.995,&1.427] [0.879,&1.383] [1.072,&1.620]

*"p<0.05,"**"p<0.01,"***"p<0.005
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Chapter 5. Conclusion 

Understanding the decisions women make about their fertility and the steps they take to enact 
these decisions is rarely, if ever, a simple or straightforward task. As this dissertation 
demonstrates, the influences on women’s fertility preferences and actions are varied and 
complex, and can have far-reaching implications for women’s reproductive lives. 
 
As the first chapter of this dissertation described, unmet need for family planning, a measure 
designed to describe the gap between women’s fertility preferences and behaviors, fails to 
capture the reasons why such a gap exists. Indeed, when measured in different ways, researchers 
may arrive at very different conclusions about who has an unmet need and why. The in-depth 
interviews conducted with Angolan women of reproductive age serve to highlight some of the 
many reasons why women who may benefit from contraception choose not to use it, and a 
notable concern about the effects of hormonal contraception on future fertility emerged from this 
research. These interviews revealed that family planning programs may best serve their target 
population when they consider that women’s family planning needs, while always heavily 
influenced by their families and communities, evolve over the course of their reproductive lives. 
Reducing the unmet need for family planning, therefore, may be an overly simplistic target if the 
goal is truly to provide women with the ability to exercise control over their fertility in a way that 
is most beneficial to them and their families. 
 
The second dissertation paper examined how women’s relationships with their partners shape 
decision-making in the context of pregnancy termination. Although there was no significant 
relationship between women’s decision-making autonomy or attitudes about IPV and their risk 
of induced abortion in this post-abortion care setting, other notable findings stand out. The fact 
that married women were significantly less likely to report an abortion as induced than 
unmarried women hints at the high importance placed on marital fertility in this context and the 
possible unwillingness of married women to admit terminating a pregnancy that others may 
perceive as wanted or welcome. Furthermore, these analyses highlighted the many challenges of 
studying abortion in a PAC context, particularly when abortion is highly stigmatized and health 
providers are actively working not to distinguish induced abortions from miscarriages. 
 
Lastly, the exploration of the relationship between early childhood experiences and subsequent 
fertility in the NLSY demonstrated that adverse childhood experiences have a small but 
persistent effect on women’s subsequent risk of having an unintended pregnancy and birth. 
These findings suggest that efforts to reduce unintended fertility in the United States, which 
often focus on adolescents and young women, may in fact require interventions early in girls’ 
lives to provide them with the support and care necessary make decisions about their fertility.  
 
Taken together, these dissertation papers provide three distinct examples of how researchers’ and 
policy makers’ perceptions of women’s reproductive decision-making may fail to recognize or 
address crucial determinants of fertility intentions, behaviors, and outcomes. In particular, they 
highlight the importance of considering women’s fertility decisions within the context of their 
full reproductive lives, and point to the need for further research to better understand how such 
decisions shift over the course of women’s lives. Policies and programs that can accommodate 
how these decisions are formed and changed over time are necessary for ensuring that all women 
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have the right to make decisions about their reproduction and to enact these decisions in safe and 
effective ways. 
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Appendix 1: Exploratory Multivariable Regression Results – RRs  

 

IPV Score 0.873 0.846
[0.756,1.009] [0.710,1.008]

Autonomy Score 1.076*** 1.102**

[1.026,1.128] [1.026,1.184]

Age 0.991 0.988 0.992 0.989

[0.971,1.011] [0.969,1.007] [0.971,1.015] [0.968,1.010]

Education
No school (ref)

Primary 0.97 0.867 1.115 0.977

[0.584,1.609] [0.532,1.413] [0.652,1.905] [0.587,1.624]

Secondary or 0.811 0.739 0.819 0.754

higher [0.495,1.331] [0.461,1.187] [0.480,1.395] [0.459,1.239]

Employed 0.955 0.971 1.037 1.068
[0.684,1.335] [0.700,1.347] [0.708,1.520] [0.733,1.557]

Ever Married 0.8 0.727 3.342* 2.996*
[0.575,1.112] [0.519,1.019] [1.131,9.877] [1.022,8.784]

Region
Urban/West (ref)

Central/South/ 0.765 0.748 0.857 0.872
North [0.494,1.187] [0.492,1.136] [0.529,1.388] [0.552,1.377]

Risk of induced abortion (WHO 
algorithm)

Risk of mismtach between self-
report and WHO algorithm

*p<.10, **p<.05, ***p<.01
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Appendix 2. Adjusted RRs Adjusting For All ACEs 

 
	  

Lived&with&mentally&ill&person 1.435***
[1.168,+1.762]

Lived&with&alcoholic 1.071
[0.928,+1.236]

Ever&experienced&physical&violence 1.083
[0.889,+1.318]

Felt&no&or&little&love 1.166
[0.995,+1.367]

Childhood&household&income
Greater+than+200%+above+FPL (ref)

Below+FPL 1.183
[0.949,+1.476]

100%B200%+of+FPL 1.157
[0.940,+1.424]

Born&in&the&US 1.393
[0.904,+2.146]

Race
White (ref)

Black 1.773***
[1.529,+2.057]

Asian 0.319
[0.0622,+1.633]

Hispanic 0.876
[0.652,+1.177]

Mother's&education&(years) 0.971
[0.938,+1.005]

Father's&education&(years) 0.997
[0.972,+1.022]

*'p<0.05,'**'p<0.01,'***'p<0.005 2146
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