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ABSTRACT 
 

Background:  The fertility transition in sub-Saharan Africa (SSA) has been slower than in 

other regions of the world largely due to lack of rapid increase in contraceptive 

prevalence and the associated decline of unmet need for family planning.  To study how 

fertility has changed across SSA, this dissertation will analyze the contributions of the 

proximate determinants of fertility to overall fertility decline by country, and undertake 

focal studies on one of the main proximate determinants – induced abortion.   

 

Methods:  The data used for the analysis in this dissertation comes from the 

Demographic and Health Surveys.  A total of 105 surveys covering 39 countries are used 

from SSA and seven non-SSA comparator countries.  The first analytic paper calculates 

each of the proximate determinants using Bongaarts’ framework (1978, 1982) and 

decomposes change in fertility by country by the four major determinants.  The second 

paper uses a country fixed effects multivariate linear regression model to determine the 

association between unmet need for family planning and induced abortion for all 

countries of SSA with available data, testing two different estimators of total abortion 

rate.  The third analytic paper uses regression discontinuity design to isolate the impact 

of change in the abortion law in Ethiopia in 2005 on the incidence of reported 

pregnancy termination. 

 

Results:   Most of the decline in fertility in SSA Is attributable to increases in the 

proportions of women unmarried, and to a lesser extent, increases in contraceptive use.   
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A positive association exists between unmet need and total abortion rate for countries 

of SSA though the pathways inherent in this relationship are still unclear.  And finally, 

the regression analysis in the third paper shows that the incidence of reported 

pregnancy termination neither increases nor decreases as a direct result of the change 

in abortion law in Ethiopia. 

 

Conclusion:  Family planning programs should be further strengthened to reduce unmet 

need.    Data on induced abortion need to be better collected and/or estimated.  

Loosening of abortion laws do not necessarily lead to greater uptake of abortion. 

 

Advisor:    Amy O. Tsui, PhD 

Other readers:   Stella O. Babalola, PhD 

   Caroline Moreau, MD, PhD 

   Antonio Trujillo, PhD 

  



 

 iv 

 

 

 

PREFACE 

  



 

 v 

Acknowledgements 

I owe an enormous debt of gratitude first and foremost to my advisor, Professor Amy O. 

Tsui, who has always shown Herculean patience, understanding of life circumstances, 

flexibility and practicality.  More importantly, she has always emphasized the need to 

maintain intellectual honesty and high academic standards; has always improbably 

wiped her mind clean of the myriad other issues she’s been attending to in order to 

devote full attention to my work the minute I have stepped into her office; and has 

repeatedly offered new and alternative ways to think about research questions and how 

to trouble-shoot.  I feel more confident going out into the world as a demographer and 

public health researcher only because of her tireless tutelage.   

 

Other faculty have also been influential in my development as a researcher during my 

time at Hopkins.  Namely, early on in my doctoral work, Dr. Nan Astone helped me 

navigate coursework and prepare for comprehensive exams.  Professor David Bishai was 

also generous with his intellect and mentorship during some collaborative work.   I am 

grateful to the other members of my various exam committees – Drs. Stan Becker, 

Henry Mosley, Caroline Moreau, Benjamin Caballero, Antonio Trujillo, Stella Babalola, 

and Kevin Frick – who all contributed their time and thoughtful insights on my work.   

 

I would like to thank Lauren Ferretti Black who has always been so prompt, efficient and 

ever so pleasant in assisting with administrative queries over the years.  

 



 

 vi 

My time at Hopkins would not have been nearly as enriching if it weren’t for my peers, 

and namely, those in my cohort.  The extraordinarily supportive, collaborative and 

caring embrace provided by Rebecca Callahan, Aparna Jain, Divya Nair and Brandon 

Stratford, specifically, as well as numerous others whom I have had the benefit of 

interacting with and learning from has been invaluable.   

 

Finally, I owe many many words of thanks to my family.  My sister, Sangeetha 

Madhavan, has always been there as a sounding board and a constant source of 

motivation as someone who intimately understands academia, research and 

motherhood.  My father, T.V. Madhavan, has been an enduring presence in my house, 

always willing to help with domestic chores and needs.  My children – Arjun, Radhika 

and Mandakini – have served as a daily reminder of where my priorities truly lie, the 

need to maintain a happy balance of work and fun and family and how to lead by 

example.  Last but not least, my husband – Zahid Hasnain – has supported me as a true 

partner in the home, in intellect, as a parent and as a friend.  Without him, I surely 

would not have been able to weather the many ups and downs of the last five years. 

 

I dedicate this dissertation to my mother, Dr. Shantha Madhavan, who was an academic 

star in her own right, but more importantly, was and still is one of the biggest 

inspirations in my life.  Her work ethic and endless capacity for love and generosity will 

remain with me always.   



 

 vii 

 

 

 

 

To my mother 

  



 

 viii 

Table of Contents 

 

Abstract………………………………………………………………………………………………………………..……….ii 

Preface………………………………………………………………………………………………………………..……..…iv 

 Acknowledgements……………………………………………………………………………….……………v 

 Dedication……………………………………………………………………………………………………..….vii 

List of Tables…………………………………………………………………………………………..……………………..ix 

List of Figures………………………………………………………………………………………………………………….x 

Chapter 1:  Background and conceptual and analytic frameworks…………….……………………1 

Chapter 2:  Aims and overview…………………………….………………………………………………………29 

Chapter 3:  Data and methods……………………………………………………………………………………..33 

Chapter 4:  An analysis of the proximate determinants of fertility in  
         sub-Saharan Africa…………………………………………………………………………………….41 
 
Chapter 5:  Unmet need and induced abortion in sub-Saharan Africa:  
        A cross-national analysis using two different estimators of abortion……….…90 
 
Chapter 6:  Evaluating the impact of the liberalization of the abortion law  
         in Ethiopia………………………………………………………………………….……………………128 

 
Chapter 7:  Conclusion……………………………………………………………………………………………….174 

Chapter 8:  Bibliography……………………………………………………………………………………………. 187 

Curriculum Vitae………………………………………………………………………………………………………..199 

  



 

 ix 

List of tables 

Chapter 3 

Table 1.  Demographic & health survey countries and years of surveys included in 
 analysis…………………………………………………………………………………………………………….34 
 
 
Chapter 4 

Table 1.  Contraceptive use effectiveness rates…………………………………………………….……..72 
Table 2.  Proximate determinants by year of survey, SSA and other countries,  
 1988-2011………………………………………………………………………………………………………..73 
Table 3.  Decomposition of change in TFR by order of most recent TFR, SSA and  
 Other, 1986-2011……………………………………………………………………………………………..78 
Table 4.  Decomposition of change in TFR by Urban/Rural/Capital, Ethiopia, Ghana 
 Kenya, Nigeria…………………………………………………………………………………………………..86 
 
Chapter 5 
 
Table 1.  Summary of variables used in the models…………….……………………………………..119 
Table 2.  Results of fixed effects regression models by two different estimates  
 of TAR…………………………………………………………………………………………………………….120 
Table 3.  Results of sensitivity analysis of varying levels of unmet need by two  
 Different estimates of TAR…………………………………………………….……………………….122 
 
Chapter 6 
 
Table 1.  Description of variables used in analysis………………………………………………………160 
Table 2.  The effect of the 2005 change in abortion law on pregnancy outcome 
 by model…………………………………………………………………………………………………………162 
Table 3.  Composite and saturated models of the effect of the 2005 change in 
 abortion law on pregnancy outcome………………………………………………………………163 
Table 4. Unadjusted, composite and saturated models of the effect of the 2005  
 change in abortion law on pregnancy outcome, Addis Ababa region ONLY…….165 
Table 5.  Unadjusted, composite and saturated models of the effect of the 2005  
 change in abortion law on pregnancy outcome, excluding Addis Ababa  
 region..……………………………………………………………………………………………………………166 
 
 
 
  



 

 x 

List of figures 

Chapter 1 
 
Figure 1. TFR, 2005-2010, SSA (by region) and other countries………………………………………4 
Figure 2. TFR 2005-2010 by type of transition (for SSA), and other countries………………..4 
Figure 3. Unmet need by country/region of sub-Saharan Africa for limiting  
 and spacing by most recent survey ……………………………………………………………………7 
Figure 4. Conceptual framework of the proximate determinants of fertility model………15 
Figure 5. Conceptual framework of association of unmet need with induced abortion..19 
Figure 6.  Analytical framework for Paper #3………………………………………………………………..22 
 
Chapter 4 
 
Figure 1.  Decomposition of change in TFR, SSA and other countries……………………………81 
Figure 2. Proximate determinants effects on TFR, SSA (2000-11), and other countries…82 
Figure 3. Total, urban & rural TFR by most recent DHS, SSA and other countries………….84 
Figure 4.  Urban & rural modern method CPR and urban % of population by most 
 recent DHS, SSA and other countries………………………………………………………………..84 
Figure 5.  Association of TFR and CPR by urban/rural residence, SSA countries…………….83 
Figure 6.  Proximate determinants effects on TFR by urban/rural/city of residence, 
 Ethiopia, Ghana, Kenya, Nigeria………………………………………………………………………..85 
Figure 7. Decomposition of change in TFR by urban/rural/city, Ethiopia, Ghana, 
 Kenya & Nigeria………………………………………………………………………………………………..85 
 
Chapter 5 
 
Figure 1.  Conceptual framework of association of unmet need with induced 
 abortion……………………………………………………………………………………………………………96 
 
Chapter 6 
 
Figure 1.  Pregnancy termination ratio, Ethiopia, 1995-2011………………………………………135 
Figure 2.  Analytic framework studying effect of abortion policy change in Ethiopia…..142 
 
 
 



 

 1 

 
 
 
 
 
 

 

CHAPTER 1: Background and conceptual and analytic frameworks 

  



 

 2 

A. Background 

 

Sub-Saharan Africa’s (SSA) potential to reap the benefits of a ‘demographic dividend’ 

such as that seen in East Asia rests upon the presupposition that fertility will decline at a 

rate and to levels that can facilitate such a dividend.   Thus far, the demographic 

transition in SSA has diverged from the path taken by other developing regions largely 

due to the irregular and slow pace of fertility declines.  It becomes important to study 

both how and by how much countries have experienced fertility change in SSA to be 

able to inform projections of future fertility decline, and to give entry-points for policy 

makers and planners to make key investments and focus their efforts to sustain the 

fertility transition.    

 

To this end, this dissertation, in the first of three analytic papers, presents a cross-

national analysis of the contributions to fertility change of each of the proximate 

determinants of fertility (Bongaarts, 1978; 1982).  I then focus on one of the main 

proximate determinants – induced abortion – in the next two analytic papers.  The first 

of these seeks to establish and further understand the association of unmet need for 

family planning and induced abortion in a cross-national study of SSA.  The second paper 

is a more micro-level study of the possible impact of the change in the penal code and 

policy around induced abortion in Ethiopia in 2005 on reporting of pregnancy 

termination by women. 
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Recent and historical fertility trends 

The fertility transition in sub-Saharan Africa has been slow, compared with other 

developing countries.  Using estimates from the United National Population Division, 

Figure 1 shows that while there are notable regional differences, the vast majority of 

countries in SSA are at Total Fertility Rates (TFRs) above 4.0.  Resembling seven 

comparator countries shown in Table 1 that are outside of SSA, Southern Africa as a 

whole is furthest along in its transition, with a range of 2.5 (South Africa) to 3.5 

(Swaziland).  The other three regions of SSA exhibit wide ranges of TFR – e.g., in Eastern 

Africa, Mauritius is below replacement while Uganda and Somalia are above 6.0 – but 

largely find themselves at the high range of 4.0 to 6.0 children.  (Madhavan and 

Guengant, 2013) 
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Figure 1.  TFR, 2005-2010, SSA (by region) and other countries (Guengant, 2013) 

Figure 2.  TFR 2005-2010 by type of transition (for SSA), and other countries (Guengant, 2013) 
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Figure 2 presents TFRs by ascending order, which allows for categorization by stage in 

the fertility transition.  Only 7% of the population of SSA falls below 3.0 and would 

qualify as ‘well advanced’ in their transitions.  These are largely countries of Southern 

Africa.  In the ‘recent transition in progress’ stage of TFR of 3.0-5.0, we have 19 

countries (32% of the population); 15 countries (39%) in the ‘slow and irregular’ 

transition stage; and the remaining 8 countries (22%) in the ‘very slow/incipient’ stage.  

This last category comprises mostly Western African countries and a few fragile states 

from other regions such as Somalia. (Madhavan and Guengant, 2013) 

 

Among the non-SSA countries, all have completed or are well on their way to 

completing their fertility transitions, though the Philippines and Pakistan are still above 

3.0. 

 

Unmet need and abortion 

It is widely accepted that in terms of proximate determinants, the demographic 

transition in sub-Saharan Africa has been hindered by the slow increase in contraceptive 

prevalence rates alongside an equally slow decline in unmet need for family planning.   

One possible ramification of unmet need is induced abortion to address unintended 

(and unwanted) pregnancies.  While one study found a positive correlation of 0.32 

between total unmet need and a model-based estimate of induced abortion in SSA 

(Westoff, 2008), there appears to be little additional evidence of this relationship in the 

literature.   Moreover, little is understood about the possible moderating effects of 
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different influencing factors on the unmet need-induced abortion association.  From a 

policy perspective, study of this aspect of induced abortion is an issue of paramount 

importance in the context of a rights-based reproductive choice agenda, maternal 

health and maternal mortality.   

 

Abortion 

Induced abortion has for centuries represented an ‘answer’ to unwanted pregnancy.  

Indeed, in some countries in Eastern Europe and the former Soviet Union where the 

practice is legal, abortion has become another method of family planning.   In contrast, 

SSA has some of the world’s highest rates of induced abortion, but most of these 

procedures are performed under unsafe and illegal circumstances.   According to the 

Guttmacher Institute (Sedgh et al., 2012), Africa has an estimated rate of induced 

abortion of 29 per 1000 women aged 15-44 years, of which 28 abortions per 1000 

women are considered unsafe (compared to 1 unsafe abortion per 1000 in developed 

countries).    

 

Undoubtedly, the most compelling reason to focus on abortion (and necessarily, unsafe 

abortion) in SSA is the high number of maternal deaths and serious complications 

associated with botched terminations.  In Africa, unsafe abortion accounts for 14% of all 

maternal deaths (WHO, 2008). 

 

Unmet need  
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Unmet need in sub-Saharan Africa has been largely stagnating over the last twenty years 

at around 25.4% in 2012 down only slightly from 27.1% in 1990.  While Southern Africa 

has seen a substantial decline from 21.6% in 1990 to 13.4% in 2012, and perhaps 

Eastern Africa (down to 25.6% from 30.4%), the other regions of SSA have not made 

great advances in reducing unmet need  (UN Population Division, 2011).  Moreover, 

countries such as Niger and Nigeria, which are still at the beginning of their fertility 

transitions, boast seemingly lower levels of unmet need at 16.1% and 18.9% 

respectively simply because demand for family planning is low.   

Unlike Asia where most of the unmet demand is for limiting childbearing, in SSA, most 

of the unmet demand is for spacing without a real culture of ‘limiting after family 

Figure 3.  Unmet need by country/region of sub-Saharan Africa for limiting and spacing by most recent 
survey (DHS) 



 

 8 

completion’ having taken root.  Figure 3 presents unmet need for family planning by 

country and region using the most recent Demographic and Health Survey (DHS) data.  

Total unmet need ranges from 14 % (Zimbabwe) to 37% (Sao Tome and Principe) with 

most countries above 25%.   Only the Southern African countries exhibit unmet need for 

limiting that is higher than that for spacing. 

 

 

Abortion laws and induced abortion: the case of Ethiopia 

The practice of induced abortion is stigmatized and unsafe in countries where the legal 

status of abortion is highly restricted (Sedge et al., 2007).  Moreover, in these same 

countries, access to reliable abortion data is poor (Westoff, 2008).  And due to the poor 

availability of data, it is difficult to assess the impact of changes in abortion laws over 

time.   

 

The implications of the legal status of abortion 

The legal status of abortion in any country along with perceptions and knowledge of the 

penal code around abortion greatly impact access to and supply of safe abortion 

services (Sedge et al., 2012).  It has long been established that countries in which 

abortion laws are highly restrictive almost universally have high rates of unsafe 

abortions. (Ashford et al., 2012)  Countries where the legal indications for abortion have 

been expanded can experience a range of consequences depending on the measures 

that have or have not been put into place after change in the policy.  There is little 
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evidence from developing countries that liberalization of abortion laws always sees an 

increase in the incidence of induced abortion cases, as many policy-makers often use as 

the rationale to restrict access to safe abortion.  

 

For example, abortion has been legal in India for several decades but the proportion of 

abortions that is unsafe remains high primarily due to lack of access to comprehensive 

abortion services and due to lack of understanding among the community about the 

legal status of abortion (Banerjee & Andersen, 2012).  Other countries such as South 

Africa and Bangladesh have been able to demonstrate that the number of unsafe 

abortions has declined as evidenced by the decline in abortion complications (Benson et 

al., 2011).   The difference in the path that a country will take after broadening of its 

abortion laws depends entirely on a host of steps that must be put in to place that 

include supply side improvements such as training of providers and availability of 

medical abortion; and communications to make the public aware of the revised penal 

code (Ashford et al., 2012). 

 

Ethiopia country context 

Ethiopia is a country of almost 85 million people, 30% of whom live in poverty.  The vast 

majority of the population lives in the rural areas with 17% living in cities.  Unlike other 

African countries like Ghana and Tanzania, Ethiopia is considered to be urbanizing 

relatively slowly with the proportion of the population living in the cities expected to 

reach only 20% by 2020 (Simkins, 2013).  Most Ethiopians have little education with 
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adult literacy at only 39% (World Bank, 2013).  Urban-rural differentials exist in 

educational attainment with city-dwellers being more educated than their rural 

counterparts, and similarly, the wealthy being more educated than the poor  (DHS, 

2011).   

 

The country is divided into nine regions and two chartered cities (Addis Ababa and Dire 

Dawa).  Amhara, Oromiya and SNNP account for 85% of the population distribution.  

Vast regional differences exist in terms of access to contraceptive and abortion services 

and cultural norms around family size, for example. 

Abortion in Ethiopia 

The 2005 DHS found that the maternal mortality ratio was 673 per 100,000 live births, 

of which a significant proportion was related to unsafe abortions.  The WHO estimates 

that 18% of maternal deaths in the region can be attributed to complications from 

unsafe abortions (2008).  Prior to 2005, abortion was allowable only in the case where 

the life of the woman was physically at risk.  With the reform in the law, the most 

notable areas of expansion for allowable indications for abortions include in cases of 

rape or incest, for the mental wellbeing of the woman and for minors (Ashford, 2012), 

which is important in the context of a median age of first marriage of only 16.5 years.   

 

It is estimated that 41% of all pregnancies in Ethiopia are unintended and that as a 

result, one quarter of these end in induced abortion.  The level of intendedness varies 

by region with the highest level being reported in Addis Ababa at 72% and lowest -- 9% -
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- in Somali.  The high level in Addis reflects the desire for smaller family size as well as 

the higher proportion of unmarried and sexually active women.  Moreover, 

intendedness tends to be highest in the wealthiest quintile where the largest proportion 

of unintended pregnancies end in induced abortion.  (Sundaram et al., 2010) 

 

Access to safe abortion services is rapidly expanding in the wake of the change in law.  A 

cadre of mid-level service providers is being trained throughout the country to offer 

surgical abortion care at public sector hospitals and health centers, and in partnership 

with non-governmental organizations.  Medical abortion was greatly expanded in 

Ethiopia in 2009 and is also quickly proliferating, increasing availability of safe abortion 

options (Wesseye, 2013; Ashford et al., 2012).  A pilot project in Tigray, for example, is 

training the relatively new Health Extension Worker cadre to make available medical 

abortion up to nine weeks gestation (Prata et al., 2011).  Still, regional differences in 

service availability as well as in demand for abortion services should not be 

underestimated.  

 

Fertility and contraceptive use in Ethiopia 

Between 1990 and 2000, TFR declined in Ethiopia from 6.4 to below 6.0 largely due to 

an increase in the age of first marriage.  This held especially true for the city of Addis 

Ababa where fertility fell from 3.1 to 1.9 during the same period. (Sibanda et al., 2003)   

The Ethiopian government started expanding its family planning program around the 

early 2000s in an effort to increase modern method contraceptive use.  In addition, the 
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Health Extension Worker cadre was created in 2005 and has been tasked, in part, with 

rolling out a family planning service package to the rural areas (USAID, 2012).  As 

measured by the 2011 DHS, the TFR has fallen from 5.5 in 2000 to 4.8, with modern 

method contraceptive use now at 27.3% up from 6.3% in 2000.  However, unmet need 

for family planning still stands at over 26% even though it has seen a significant decline 

of over 10 percentage points over the last decade.  Moreover, unwanted fertility 

(calculated as the difference between the total and wanted fertility rates) has increased 

over the same time period from 0.8 to 1.8.  Large urban/rural differences exist in access 

to family planning services as evidenced by Addis Ababa’s current TFR of 1.5, modern 

method use of 56% and unmet need of only 13.1%. (Central Statistical Agency 

(Ethiopia), 2011) 

 

B.  Conceptual framework:  The Proximate Determinants of Fertility Model 
 

Kingsley Davis and Judith Blake (1956) proposed the first comprehensive framework to 

analyze fertility change in the mid-1950s, specifically posing the idea of 11 ‘intermediate 

variables’ spanning the realms of intercourse, conception and gestation.  As Figure 4 

depicts, John Bongaarts (1978, 1982) adapted this framework by collapsing the 11 

variables into seven quantifiable ‘proximate determinants’ of fertility: age of marriage, 

contraceptive use (and effectiveness), postpartum insusceptibility (comprised of 

postpartum abstinence and/or lactational amenorrhea), induced abortion, fecundability 

(or frequency of intercourse), intrauterine mortality and primary sterility.  The first four 

of these determinants are considered to be the ‘major’ ones – i.e., they have been 
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shown to vary over time, and together, account for nearly 96% of the variation in 

fertility.   

 

While the model does not diminish the importance of distal factors such as girls’ 

education, poverty, access to contraception and abortion, women’s status, health 

status, etc., it asserts that these seven determinants are the only proximal mechanisms 

through which fertility may change.  Indeed, the utility value of the framework stems 

from our ability to quantify each source of change to be able to view effects on total 

fertility over time.  Moreover, since the development of this framework, routine surveys 

such as the Demographic and Health Survey and the Multiple Indicator Cluster Survey 

have enabled collection and analysis of the data required to put the framework to use. 

 

Bongaarts proposed the proximate determinants model at a time when it was assumed 

that there was very little intercourse outside of marriage.  Hence, all of the calculations 

he proposed was based on only married women of reproductive age.  Since then, as 

social norms have been shifting to greater or lesser degrees across countries, Stover 

(1998) proposed an updating of the framework to account for the fact that women are 

having sex before and outside of marriage, and that these same women may use 

contraceptives and seek induced abortions.  Stover also questioned the validity of using 

a total fecundity rate of 15.3, as Bongaarts suggests, as the baseline level of children a 

woman would have over her reproductive lifespan if she did not practice postpartum 
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abstinence or breastfeeding, not use contraception, did marry at the youngest possible 

age and not access induced abortions.   

 

For the purposes of this study, Bongaarts’ original framework is used and justified in 

Chapter 4.  The analysis of the paper in Chapter 5 does employ some of Stover’s 

suggested adaptations.  Discussions of these analytic decisions are discussed in those 

respective papers. 
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C. Analytic frameworks 

 

Unmet need and induced abortion 

Figure 5 presents a broad framework within which the relationship between unmet 

need and induced abortion can be mapped.  The framework is a hybrid of Westoff’s 

analytic framework to study induced abortion (2005) and Bradley et al.’s redefined 

algorithm for defining unmet need (2012).  The basic model puts forth the idea that, at a 

macro level, several pathways may exist at different points throughout the framework 

that could ultimately be associated with the outcome of induced abortion.   

 

Most distally, the ‘motivational’ factors, which primarily influence whether a woman 

uses contraception at all include level of education, infant mortality (Saha & van Soest, 

2013; Bhalotra & van Soest, 2008), ideal number of children and unwanted fertility.  

Keeping in mind that this is a cross-national study, the education variable is meant to 

serve as a proxy for wealth or socioeconomic status, both of which have been found to 

significantly influence contraceptive use (Ahmed et al., 2010; Lloyd et al., 2000).  

Similarly, infant mortality is an indication of where the country might be in terms of the 

demographic transition and speaks to the propensity of women to plan their families in 

the context of declining IMRs as classical demographic transition theory would posit 

(Horiuchi, 1999; Hirschman, 1994).  The ‘desired family size’ variable addresses the 

socio-cultural aspect of ideal number of children and the associated influence on 

contraceptive use decisions (Elfstrom & Stephenson, 2012; Stephenson etal., 2007).   
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Unwanted fertility also has an impact on contraceptive decision-making not only for an 

individual, but in this case, at a broader, national level where population policies and 

programs can promote contraceptive use in the presence of large unwanted fertility 

(Gipson et al., 2011). 

 

The more ‘behavioral’ or biological factors, which directly relate to a woman’s 

propensity to conceive an unwanted pregnancy include the proximate determinants of 

postpartum insusceptibility (which is defined as postpartum abstinence and/or 

lactational amenorrhea), fecundabiity (or coital frequency), and non-marriage.   The 

relationship of these three factors to conception and fertility in general have long been 

well documented (Davis & Blake, 1956; Bongaarts, 1978, 1982). 

 

Finally, once the woman conceives an unwanted pregnancy, there may be ‘enabling’ 

factors that help determine whether she actually has an induced abortion or not.   If this 

were a more micro-level study of individuals’ decision-making around abortion, the 

known correlates such as maternal age, parity and socioeconomic status would have 

been included.  However, because this aspect of abortion-seeking has already been 

established (Hussain, 2013; Bankole et al., 1999) and because this is a cross-national 

study, the broader state of the health system is considered.  Specifically, the ‘enabling’ 

factors pathway explores the relationship between availability of or access to skilled 

healthcare and the uptake of induced abortion both where abortion is restricted and 

less restricted (Abdella et al., 2013).  There is some evidence to show that even under 
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legal restrictions, some health professionals are willing to liberally interpret the law in 

order to provide abortions (Lithur, 2004; Oye-Adeniran et al., 2004).  This is considered 

in conjunction with the fact that much of the unsafe abortion happening in Africa is 

performed at home and/or with non-professional health personnel (Hussain, 2013; 

Ibrahim & Onwudiegwu, 2012; Bankole et al., 1999).  Therefore, this framework includes 

the variables of access to a health facility (as measured by proportion of women 

delivering in a facility); and access to health professionals (as measured by proportion of 

women delivering with a doctor or other skilled attendant).  

 

Legal status of abortion represents another, more macro ‘enabling’ factor, as the 

Guttmacher Institute and others have long established (Sedgh et al, 2012).   
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Liberalization of abortion in Ethiopia and reported pregnancy terminations 

Figure 6 depicts the analytical framework for the analysis for the third paper, which 

looks at reported pregnancy termination following abortion law liberalization. The 

framework follows the pathway from pregnancy, be it intended or unintended, to the 

outcome variable of pregnancy outcome which is measured as a dichotomous live birth 

(0) or termination (1).  Given that the analysis is trying to isolate the effect of the change 

of abortion law in 2005, all other possible pathways to pregnancy outcome (and 

specifically to termination) are controlled for.   Therefore, the framework lends itself to 

a block-wise analysis of the covariates as follows: 

 

a. Recall bias:  To first establish that the data exhibit recall bias, a ‘time from survey’ 

variable has been constructed which accounts for number of years back from a 

survey that the outcome has been reported.  This variable implicitly accounts for 

interaction between the number of years since the survey and the survey round – 

e.g., time from survey = 2 can only denote a 2003 pregnancy outcome as reported In 

the 2005 survey, or a 2009 outcome in the 2011 survey.   The period of analysis is 

1995 to 2011.   If the recall bias dummies show a significant pattern, they will be 

included as controls in all of the estimations to follow. 

b. Policy factors 

I. As the primary motivation for this analysis is to the study effects of the 2005 

change in the abortion law on reported pregnancy termination, the predictor 

of interest is time away from the policy change, or time0-timex, where time0 
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represents 2005 and timex represents the reported year of pregnancy 

outcome.   

II. Two other factors related to policy are included in this block:  contraceptive 

availability (or access) and abortion service availability.  The former directly 

impacts fecundability while the latter impacts birth outcome.   

c. Demographic factors:  The influence of socioeconomic and demographic factors on 

contraceptive decision-making (Najafi-Sharjabad et al, 2013; Barman, 2013; Johnson, 

2011) and pregnancy outcomes (Gipson et al., 2008; Basu, 2003) has been well 

established.  The covariates that fall within this ambit of factors include the female 

respondent’s age at pregnancy outcome and household wealth quintiles; region of 

residence; place of residence (urban/rural); and number of years of educational 

attainment. To address the association with spontaneous pregnancy loss, maternal 

nutrition is also included as a control here in the form of two variables – low body 

mass index (i.e., BMI<18.5) and any anemia (0=no; 1=yes).  BMI is measured in the 

DHS as kilograms/meter2.  Anemia is measured as a hemoglobin level below 12.0 

g/dl. 
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Figure 6. Analytical framework for Paper #3 
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A. Study aims and hypotheses 

 

This dissertation is divided into three analytical papers that are meant to address three 

different aims and their respective hypotheses.  These are as follows: 

 

AIM 1:  To assess how fertility change has occurred in each country of SSA for which 

time series data are available and in seven other non-SSA comparator countries 

 Hypothesis 1.1.  Most of the declines in fertility are attributable to increases in 

 proportions of unmarried women and to a lesser extent, uptake of contraception 

 Hypothesis 1.2.  Regional variations exist in both the magnitude of fertility 

 decline and the composition of fertility change 

 Hypothesis 1.3.  Urban-rural differences exist in both the magnitude of fertility 

 decline and the composition of fertility change. 

 

AIM 2: To measure the influence of unmet need on induced abortion across countries of 

 sub-Saharan Africa while testing two different estimates of abortion 

 Hypothesis 2.1.  Unmet need is positively associated with induced abortion, after 

 controlling for an array of motivational, behavioral and enabling factors. 

 Hypothesis 2.2.  The association between unmet need and induced abortion is 

 moderated to  differing degrees by motivational, behavioral and enabling factors 

 respectively. 
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 Hypothesis 2.3.  The Westoff regression modeling-based estimates of Total 

 Abortion Rate (TAR) is more robust for use in this type of an analysis than the 

 Guttmacher/WHO regional estimates of TAR. 

 

AIM 3:  To evaluate the possible effect of the liberalization of abortion laws in Ethiopia in 

2005 on the incidence of reported terminated pregnancies. 

 Hypothesis 3.1.  The incidence of reported terminated pregnancies will have 

increased after 2005 as compared to before 2005, controlling for all other 

factors. 

 Hypothesis 3.2.  The increase in reported terminated pregnancies is associated 

with women who primarily reside in rural areas, are less educated and are older. 

 Hypothesis 3.3.  Addis Ababa region will have experienced an increased odds of 

reported terminated pregnancy after the 2005 as compared to before 2005, 

controlling for all other factors. 
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B.  Dissertation overview 

This dissertation is structured to fit a ‘three-paper’ format.  Accordingly, Chapter 1 

provides the background and rationale for each of the papers, as well as the conceptual 

and analytical frameworks.  Chapter 2 provides the study aims and hypotheses, and this 

overview.  Chapter 3 covers the data sources used for the study as well as the methods 

for each of the papers.  Chapters four through six are meant to be stand-alone 

manuscripts that answer each of the three study aims.  As these chapters are written 

with an intention to publish in peer-reviewed journals, they are structured as such 

containing sections for an introduction, conceptual framework, data, methods, results, 

discussion and conclusion.  Chapter seven provides a conclusion that includes a 

summary of results from the three papers; addresses the policy and programmatic 

implications of the studies; and suggests avenues for future research.   

 

Duplication of some information across chapters is to be expected given that the same 

datasets are being used for all three papers. 
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CHAPTER 3:  Data and methods 
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A. Data 

Data from the Demographic and Health Surveys is used for all three analytic papers.  The 

first paper, which studies the proximate determinants of fertility, uses data from every 

sub-Saharan African country that has had at least two surveys completed as the paper 

addresses change in fertility over time.  Along with seven non-SSA countries, I use DHS 

data to conduct the Proximate Determinants analysis and corresponding 

standardization and decomposition.  All DHS are nationally representative household 

surveys, but can also be used to conduct analyses of urban-rural differentials as well as 

of capital and other major cities.  The DHS uses a stratified, two-stage cluster design. 

For the second paper which addresses unmet need and induce abortion, 105 DHS 

surveys from sub-Saharan Africa have been included.   Table 1 provides the countries 

and years of all surveys included in this analysis.  All independent variables as well as 

inputs to construct independent variables were drawn from StatCompiler (ICF 

International, 2013).  Total abortion rates by the Westoff method (2008) have been 
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estimated for 38 countries while unmet need data are available for 36 countries though 

not for all years as some of the older surveys did not calculate unmet need.  The range 

of survey waves covers twelve countries that have only one survey to several countries 

that now have five completed surveys.  The data sets have been pooled to increase the 

power of this analysis. 

 

The second paper also uses regional estimates of induced abortion as published by the 

Alan Guttmacher Institute.  (Sedgh et al, 2012) 

 

The analysis for the third paper that looks at legalization of abortion uses individual data 

from the three rounds of the Demographic and Health Surveys (DHS) conducted in 

Ethiopia in 2000, 2005 and 2011 respectively (Central Statistical Agency (Ethiopia), 2001; 

2006; 2012).  The DHS uses a stratified, multistage sampling design that is both 

nationally and regionally representative.  Because of the similar collection procedures, 

the data for this analysis are pooled from the three rounds to facilitate study of the 

outcome of interest over a continuous 16-year period (1995-2011).  Only the data from 

the individual female questionnaires are used, encompassing responses from a total of 

26,745 women who have reported a pregnancy outcome as having occurred 1995 or 

later.  The recall period for this analysis is cut off at 1995.  The total number of 

pregnancies for which there are outcomes for this analysis is 63,765. 

 

Contraceptive access and abortion access scores 
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In order to account for the time variant change in women’s access to contraceptives and 

to safe abortion services across Ethiopia, the third paper uses source data to calculate 

the Family Planning Effort Index (FPEI).  The FPEI has been calculated periodically since 

1972 under a project implemented by the Futures Group where researchers are sent to 

81 countries to administer a questionnaire meant to elicit information on 31 aspects of 

family planning effort that fall with four domains:  policies, services, evaluation and 

access to methods (Ross & Smith, 2011).  Six elements of availability of contraceptive 

methods are combined with one indicator of access to safe abortion services to 

calculate overall ‘access to methods.’  For the purposes of this analysis, the source data 

was obtained from Futures Group to be able to calculate contraceptive availability 

(without abortion) and abortion access alone for Ethiopia (Futures Group, 2013).   The 

four data points (from 1994, 1999, 2004 and 2009) were then interpolated to produce 

annual estimates of contraceptive availability and abortion availability between 1995 

and 2011. 

 

B.  Methods 

 

The first paper is methodologically divided into two major steps:  1) a calculation of all 

of the seven proximate determinants of fertility for all time points for which surveys are 

available for sub-Saharan Africa and seven non-SSA comparator countries; and 2) a 

decomposition of the change in TFR between the first and most recent time points for 

each country into six factors – the four major proximate determinants, a time invariant 
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total fecundity rate of 15.3 and a residual.  Specific equations and methodology to 

execute these analyses are given in detail in Chapter 4.  A total fecundity analysis is also 

performed to graphically show the fertility suppressive effects of each of the major 

proximate determinants.  The entire analysis is repeated for four country cases where 

the proximate determinants analysis and associated decomposition are stratified by 

urban, rural and major city of residence. 

 

The second paper – on unmet need and induced abortion – entails three major 

methodological steps.  The first step is to calculate two different measures of induced 

abortion that will be tested in the analysis – one uses a regression estimation procedure 

developed by C.Westoff (2008) and the second uses regional estimates as provided by 

the Guttmacher Institute/WHO (Sedgh et al, 2012) and linearly interpolated across time 

points.  The second step is to estimate the association between total unmet need and 

induced abortion, using both estimates of Total Abortion Rate, in a block-wise fashion, 

introducing vectors of influencing factors and culminating in a final model.  Finally, the 

third step entails a sensitivity analysis that inflates the level of unmet need to account 

for the fact that sexually active unmarried women also have unmet need and may be 

accessing induced abortions.  This methodological algorithm is explained in detail in 

Chapter 5. 

 

The third paper uses regression discontinuity design to isolate the possible impact of the 

policy change around induced abortion in Ethiopia on the incidence of reported 
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pregnancy termination.  Time elapsed from the year of the change in the law (2005) is 

used as the main predictor in a series of logistic regressions estimating effects of 

different arrays of covariates that seek to control for recall bias, contraceptive and 

abortion service availability and socio-demographic factors.   Blocks of covariates are 

put into the model individually, in a saturated model and in a composite model including 

only the statistically significant covariates from the block modeling estimations.  The 

same series of models are then estimated for a sub-sample of women living in Addis 

Ababa region, and for another sample of women living in Ethiopia outside of Addis 

Ababa region.  These two samples are used for estimations to account for the unique, 

i.e., extreme, distribution of pregnancy outcomes and covariates found in Addis Ababa. 

 

All analyses are carried out in Stata/SE 11.2 (StataCorp, 2012). 
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Abstract 

Background: Sub-Saharan Africa’s (SSA) potential to reap the benefits of a ‘demographic 

dividend’ such as that seen in East Asia rests upon the presupposition that fertility will 

decline at a rate and to levels that can facilitate capturing such a dividend.   Thus far, the 

demographic transition in SSA has diverged from the path taken by other developing 

regions largely due to the irregular and slow pace of fertility declines, driven mostly by 

less than adequate increase in contraceptive prevalence.  It becomes important to study 

both how and by how much countries have experienced fertility change in SSA to be 

able to inform projections of future fertility decline, and to give entry-points for policy 

makers and planners to make key investments.  A cross-national proximate 

determinants of fertility analysis can provide insight into how much or little each of the 

factors has contributed to fertility change across SSA. 

 

Methods and Data: All data for this analysis is taken from the Demographic and Health 

Surveys.  A total of 105 surveys covering 39 countries are used.  Only the index of 

abortion for each country and time point is calculated from a Total Abortion Rate which 

is modeled using the Westoff regression estimator (2008).  All seven proximate 

determinants are calculated per country per survey year as proscribed by Bongaarts 

(1978, 1982) as indices -- of non-marriage, contraception, postpartum insusceptibility, 

induced abortion, fecundability, intrauterine mortality and sterility.  Once the proximate 

determinants are calculated, a six-factor standardization and decomposition of the 

change in TFR from first to last survey is undertaken on those countries with at least two 
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surveys.  A total fecundity analysis is also carried out using the proximate determinants 

for the most recent survey years' data.  A similar algorithm is followed to determine the 

decomposition of change in TFR by urban and rural residence for Ethiopia, Ghana, Kenya 

and Ethiopia.  Regional differences will also be studied. 

 

Results: The decomposition exercise shows the overwhelming contribution of 

contraceptive use towards fertility decline across SSA, followed closely by rising 

proportions of non-married women.  Postpartum infecundability (usually declining) 

accounts for a smaller proportion of the change in TFR in most countries. And finally, 

abortion represents the smallest contribution to fertility change except possibly in the 

countries that have seen a decline in TFR in the complete absence of contraceptive 

uptake (perhaps Togo or Eritrea, e.g.).  The urban-rural analysis shows that in Ethiopia, 

contraceptive use achieved most of the fertility decline since 2000; that non-marriage 

has been the key driver in Ghana; there has a been an equal mix of both in Kenya; and 

that Nigeria has seen so little fertility decline that the proportions of the proximate 

determinants do not matter. In all countries, urban levels of contraceptive use and non-

marriage are higher than in rural areas.   

 

Conclusion:  The value of this paper lies in its ability to clearly show the contribution of 

family planning to fertility decline across sub-Saharan Africa over the last 30 years, while 

highlighting the relatively minor role contraceptive use plays today in suppressing 

fertility.  The proximate determinants analysis and associated decomposition and total 
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fecundity analysis can aid policy makers in determining how much more family planning 

programs need to do in order to achieve adequate levels of fertility decline. 
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Introduction 

 

Sub-Saharan Africa’s (SSA) potential to reap the benefits of a ‘demographic dividend’ 

such as that seen in East Asia rests upon the presupposition that fertility will decline at a 

rate and to levels that can facilitate such a dividend.   Thus far, the demographic 

transition in SSA has diverged from the path taken by other developing regions largely 

due to the irregular and slower pace of fertility declines.  It becomes important to study 

both how and by how much countries have experienced fertility change in SSA to be 

able to inform projections of future fertility decline.   

 

Using a Proximate Determinants of Fertility framework (Bongaarts, 1982), this paper 

aims to determine how fertility change has occurred in each country of SSA for which 

time series data are available and in seven other non-SSA comparator countries.  The 

paper will further try to characterize the change in fertility by studying regional 

variations and urban-rural differences, both of which are hypothesized to be significant.  

 

 

Conceptual Framework: The Proximate Determinants of Fertility Model 

 

Kingsley Davis and Judith Blake (1956) proposed the first comprehensive framework to 

analyze fertility change in the mid-1950s, specifically posing the idea of 11 ‘intermediate 

variables’ spanning the realms of intercourse, conception and gestation.  As Chapter 3, 
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Figure 1 depicts, John Bongaarts (1978, 1982) adapted this framework by collapsing the 

11 variables into seven quantifiable ‘proximate determinants’ of fertility: age of 

marriage, contraceptive use (and effectiveness), postpartum insusceptibility (comprised 

of postpartum abstinence and/or lactational amenorrhea), induced abortion, 

fecundability (or frequency of intercourse), intrauterine mortality and primary sterility.  

The first four of these determinants are considered to be the ‘major’ ones – i.e., they 

have been shown to vary over time, and together, account for nearly 96% of the 

variation in fertility.   

 

While the model does not diminish the importance of distal factors such as girls’ 

education, poverty, access to contraception and abortion, women’s status, health 

status, etc., it asserts that these seven determinants are the only proximal mechanisms 

through which fertility may change.  Indeed, the utility value of the framework stems 

from our ability to quantify each source of change to be able to view effects on total 

fertility over time.  Moreover, since the development of this framework, routine surveys 

such as the Demographic and Health Survey and the Multiple Indicator Cluster Survey 

have enabled collection and analysis of the data required to put the framework to use. 

 

Bongaarts proposed the proximate determinants model at a time when it was assumed 

that there was very little intercourse outside of marriage.  Hence, all of the calculations 

he proposed was based on only married women of reproductive age.  Since then, as 

social norms have been shifting to greater or lesser degrees across countries, Stover 
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(1998) proposed an updating of the framework to account for the fact that women are 

having sex before and outside of marriage, and that these same women may use 

contraceptives and seek induced abortions.  For the purposes of this paper, we have 

employed the original model, and will address the ramifications of this decision in the 

Discussion section. 

 

 

Data 

 

We use we use data from the Demographic and Health Surveys (ICF International, 2013) 

for every sub-Saharan African country that has had at least two surveys completed.  

Along with the seven non-SSA countries, we use DHS data to conduct the Proximate 

Determinants analysis and corresponding standardization and decomposition.  All DHS 

are nationally representative household surveys, but have adequate sample sizes to 

conduct analyses of urban-rural differentials as well as of capital and other major cities.  

The DHS uses a stratified, two-stage cluster design. 

 

 

Methods 

 

Calculating the Proximate Determinants 
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The Proximate Determinants analysis performed in this paper is drawn directly from 

John Bongaarts’ work (1978, 1982) in which he posits the equation: 

 

TF, while able to take values between 13 and 17, is assumed to be 15.3 for the purposes 

of this analysis as suggested by Bongaarts (1982).  Given the uncertainty of this figure, 

the analyses presented here should be taken in relative terms – i.e., the magnitude and 

direction of the movement of the indices should be weighed more heavily than their 

absolute values.   

Cm is calculated as the proportion of TFR over the sum of age-specific marital fertility for 

a given population at time t. 

 

 

 

 

 

 

 
TFR = TF x Cm x Cc x Ci x Ca 
 
Where TFR = Total fertility rate 

TF = total fecundity rate 
 Cm = index of non-marriage 
 Cc = index of contraception 

Ci = index of postpartum insusceptibility (including lactational  
 amenorrhea and postpartum abstinence) 
Ca = index of induced abortion 

 

 

 
Where  TM = marital fertility 
 f(a) = age-specific fertility rates 
 m(a) = age-specific proportions of women currently married 
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Cc is calculated from the proportion of all sexually active women of reproductive age 

currently using specific methods of modern and traditional forms of contraception.  

These proportions are then weighted by each method’s use effectiveness as stated 

here: 

 

 

 

 

Use effectiveness rates are applied as calculated in Stover et al (1998) as given in Table 

1. 

 

Ci is calculated as the ratio of the mean birth interval without postpartum 

insusceptibility to that with postpartum insusceptibility. 

 

 

 

 

Twenty (20) months is considered to be the mean birth interval without PPI derived 

from estimates of the postpartum infecundable period (1.5 months for lactational 

amenorrhea), waiting time for conception, time associated with spontaneous 

miscarriage and the nine months associated with gestation.  Therefore, 18.5 represents 

the average birth interval with breastfeeding.  

 
Cc = 1- (1.08 x e x µ) 
 
Where 1.08 is the correction factor for sterility 
 e = use effectiveness by method 
 µ = proportion of women contracepting 
 
 
 

Ci = 20/(18.5 + i) 
 
Where i = the median duration of postpartum abstinence,  
      lactational amenorrhea and/or both 
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Ca represents the most challenging of calculations as abortion, in general, stands as one 

the toughest indicators to directly measure or observe.  Induced abortion tends to be 

greatly underreported, particularly in lower- and middle-income countries where the 

legal status of abortion may be restricted.  Indeed, in most developing countries, 

reliable data for the prevalence of induced abortion is virtually impossible to acquire.  

Therefore, Ca must be derived from either existing estimates of the Total Abortion Rate 

(TAR), such as those routinely published by the Alan Guttmacher Institute/World Health 

Organization (Sedge et al, 2012), or modeled estimates of TAR.  In this paper, a 

regression estimation approach put forth by C. Westoff (2008) is employed to calculate 

the TAR for all countries using the following equation. 

 

 

 

 

 

Westoff suggests several variations of this equation but the one presented here gives 

the best fit for the data for sub-Saharan Africa, given the relatively high levels of 

traditional method use, and TFRs over 3.0.  Model fit was determined by matching our 

estimates of TAR with a range of estimates given by Westoff, which include those of 

Guttmacher/WHO. 

 

TAR = 3.63 - 0.033(MOD) + 0.009(TRAD) - 0.333(TFR) 
 
Where  MOD = modern method contraceptive prevalence among    
               married women of reproductive age 

TRAD = traditional method contraceptive prevalence among 
married women of reproductive age 
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TAR is then converted to the index of induced abortion as follows. 

 

 

 

 

 

The quantity of µ is actually a proxy for the unobtainable measure of the proportion of 

women who have had an induced abortion and are using a contraceptive method, and 

0.4 represents the number of births averted by an induced abortion (Bongaarts, 1978). 

 

For the analysis of the PDs by urban, rural and key city place of residence for the case 

study countries (DRC, Ethiopia, Ghana, Kenya and Nigeria), the Westoff method gave 

implausibly high TARs.  Hence, we used the more conservative, regional estimates 

provided by the Alan Guttmacher Institute/World Health Organization for the years of 

1995, 2003 and 2008, and imputed to the closest time point. (Sedgh et al, 2012) 

 

Decomposing the change in TFR 

Once the indices of the four major PDs have been calculated (as described above) for 

the first and lasts time points for countries for which at least two DHS datasets exist, the 

next step is to decompose the change in TFR observed between the two time points to 

determine contributions to that change of the four PDs.  A six-factor decomposition 

method proposed by Das Gupta (1991) and derived from earlier work by Kitagawa 

 

 
Where Ca = the index of induced abortion 
   µ = the proportion of all married women who are contracepting
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(1955), is used to do this.  The six factors include the four indices of the major PDs, a 

time invariant total fecundity rate of 15.3, and a time-varying residual index that 

captures any error.  The residual can also account for the small proportion of variance in 

TFR that may be attributed to the three minor PDs (fecundability, intrauterine mortality 

and sterility). (Bongaarts, 1982) 

 

 



Thus, the decomposition follows this basic algorithm: 

Step 1. α:  To calculate α, the contribution of change in Cc to the overall change in TFR, first perform the following to calculate Q: 

 

 

 
 
Where Cm1= Index of marriage at Time 1 
 Ci1= Index of postpartum insusceptibility at Time 1 
 Ca1= Index of induced abortion at Time 1 
 R1= Residual at Time 1 
 Cm2= Index of marriage at Time 2 
 Ci2= Index of postpartum insusceptibility at Time 2 
 Ca2= Index of induced abortion at Time 2 
 R2= Residual at Time 2 
 TF = Total fecundity rate = 15.3 (time invariant) 
 
 
 
 
 
 
 
 
 



 

Step 2.  Calculate the difference in Cc over time (Cc2- Cc1) 

Step 3. α = Q*(Cc2- Cc1) 

Step 4.   Using the same algorithm, calculate the other effects of changes in Cm, Ci, Ca 

and the residual over time.  The sum of the individual effects should equal the change in 

TFR. 

 

Total fecundity analysis 

Another method used in this paper to gauge the effects of the proximate determinants 

on fertility is to show the aggregate of TFR and the PDs in a ‘total fecundity’ analysis.  

Developed by the Futures Group for the Policy Project (1997), a graphical tool is used to 

show, by country, what total fecundity would be when taking into account the quantum 

of fertility that is being suppressed by each of the PDs.  The PD indices are converted to 

fertility equivalents (using the standard equation: TFR = TF x Cm x Cc x Ci x Ca) that can 

then be stacked onto observed TFR to be summed into total fecundity.  Data is used 

from the most recent DHS surveys within the period 2000-11 for sub-Saharan African 

countries, and from the most recent surveys for all seven other countries.   Figure 5 

presents the associated graph in the Results section. 
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Results and discussion 

 

Table 2 presents the results of the Proximate Determinants analysis for all countries of 

sub-Saharan Africa with available data for at least one year as well as for the seven non-

sub-Saharan African countries.  All seven PDs – major and minor – have been presented 

for all years of available data.  Several interesting elements may be noted. 

 

Marriage:  The age of first marriage is almost universally going up as evidenced 

by the decreasing index of non-marriage (Cm) over time for most countries.  Only 

Madagascar and the Philippines exhibit declining ages of first marriage while 

Burundi and Niger show unchanged indices of non-marriage.  The range of Cm 

varies widely with recent indices as low as 0.245 and 0.387 in Namibia and 

Rwanda respectively, and as high as 0.887 in Niger.  While several of the early 

DHS’ show values for Cm above 0.900, not one country has this high a level on 

the most recent surveys.  The magnitude of change in Cm is striking in some 

countries such as Ghana, which shows a decline of 0.25 points over 20 years.  

Erratic trends in Cm (e.g., Nigeria and Tanzania) may signify data quality problems 

in one or more years. 

 

Contraception:  Contraceptive use is also almost universally increasing as 

evidenced by the decreasing index values of Cc over time.  Only Guinea has 

experienced a slight increase in Cc from an already high baseline level of 0.947 to 



 

 56 

0.954, which corresponds to a modern method contraceptive prevalence rate of 

about only 4%.  Almost all declines in Cc are uninterrupted but recent moves 

upward may be seen in countries such as Zimbabwe and Ghana.  The range of Cc  

runs from 0.424 and 0.450 in Zimbabwe and Namibia up as high as 0.954 

(Guinea).  In general, the non-SSA countries have achieved higher levels of 

contraceptive use, though their starting points are mostly also higher than their 

SSA comparators. 

In terms of method mix, increases in modern method use have driven Cc 

downwards over time in most countries, with concomitant falls in traditional 

method use, with Ghana as a case in point (Blanc and Grey, 2002).   Given the 

significantly higher use effectiveness rates for modern methods over traditional 

methods (refer to Table 1), increases in modern method use can have a 

disproportionately suppressive effect on the index of contraception (Cc) even if 

CPR overall remains unchanged.  Still, SSA – especially Central and Eastern Africa 

-- has higher proportional rates of traditional method use than most of the non-

SSA countries shown here.  (ICF International, 2013) 

 

Postpartum Insusceptibility:  Generally, the index of PPI has been increasing over 

time, signifying shorter mean periods of breastfeeding and a decrease in 

traditional cultural practices of postpartum abstinence.  For SSA, the range is 

from 0.487 (Guinea) to 0.651 (Cameroon), indicating that PPI, though declining, 

still has a considerable fertility-suppressing effect in all countries.  Outside of 
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SSA, Ci is generally higher, but has also declined (i.e., increasing practice of PPI 

over time) in Indonesia, Pakistan, Egypt while Philippines has held steady at 

around 0.734. 

 

Estimated Induced Abortion:  The index of induced abortion – Ca – represents the 

least impactful of the major PDs with most indices above 0.800 in both SSA and 

other countries.  Bangladesh, where menstrual regulation has been legally 

available for decades, shows one of the lowest levels of Ca at 0.787 in 2007, while 

the Philippines – a Catholic country where abortion is illegal – seems to have 

increasing rates of abortion with an index of 0.798 in 2008.  Given the already 

restricted band of values for Ca, variation over time of Ca within countries is not 

large, and does not generally follow a pattern of decreases or increases.  Ca 

remains the index with the largest margin of error given that it not directly 

measured, but modeled.  Hence, abortion may be over- or under-estimated in 

some countries.   

  

Fecundability:  Fecundability is calculated as the proportion of women who 

report having had sex in the four weeks prior to the survey.  The range of this 

index, Cf, for the most recent surveys spans from 0.374 (Lesotho) to 0.642 (Mali) 

in SSA, and up to .753 in Indonesia amongst the seven other countries.  There is 

much less variation in Cf over time when compared with Cm and Cc. 
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Intrauterine Mortality:  The index of intrauterine mortality, calculated as 1-

NNMR (neonatal mortality rate), is relatively high across all countries, ranging 

consistently above 0.94.  In theory, as the nutritional status of women and girls 

improves over time, intrauterine loss should decline.  However, this is an 

imprecise measurement, derived from reported neonatal mortality, which has its 

own margin of error. 

 

Sterility:  The index of sterility is calculated as:  1- (the proportion of women 

aged 45-49 who report never having had a live birth).  Again, the index of sterility 

is fairly high with values above 0.96 in SSA, with the exceptions of Madagascar 

(0.933) and Senegal (0.952).  One would expect sterility to be declining in general 

as health and nutrition improves amongst sub-Saharan African populations.  

Conversely, John Stover has also argued that sterility may well be increasing as 

more women contract sexually transmitted diseases (1998).  Nevertheless, the 

variation over time is limited, and there is a margin of error associated with 

measuring this variable that must be taken into account.  A ‘sterile’ woman is 

one who is 45-49 years of age and reports having had no births.  The temporal 

issue of not estimating sterility in the cohort of women 15-44 is problematic.   

 A further issue to keep in mind is that primary sterility carries significant 

social repercussions for women in much of SSA, where childbearing is an 

expected function and duty of women.  The social stigma faced by women who 

are unable to conceive should not be underestimated.  Therefore, while sterility 
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is not expected to have large implications with respect to the fertility transition, 

from a policy perspective, treatment for infertility might be considered in future 

health investments. 

 

Table 3 shows the results of the six-factor decomposition for the 27 countries of sub-

Saharan Africa for which two or more DHS datasets exist.  The results displayed also 

include the decomposition for the seven non-SSA comparison countries addressed in 

this paper.  It is important to note that the non-SSA countries, at the time of their first 

surveys, were already well along into their fertility transitions.  Hence, their magnitude 

of decline from already relatively low TFRs will not appear to be that sizable in the 

decompositions.  Figure 1 provides a graphical representation of the data in Table 3.  

Therefore, Table 3 and Figure 1 should be considered together. 

 

The decomposition in its entirety, particularly Figure 1, presents evidence for the 

overwhelming contributions of non-marriage and contraceptive use to the declines in 

fertility in SSA and the other countries.  The decomposition shows more clearly that the 

rising age of marriage has suppressed TFRs, with the exceptions of Burundi, 

Madagascar, Niger and the Philippines.  Similarly, increasing uptake of contraception 

appears to be universal with the exceptions of Guinea and Chad.  From the graph, one 

may note decreases in PPI offset by increases in non-marriage, though not always in a 

completely balanced manner.   The countries that are noteworthy for increases in PPI 

are Mozambique, Liberia, Brazil, Colombia and Bangladesh. 
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Induced abortion has contributed a minor proportion of the decline in TFRs, relative to 

the contributions of non-marriage and contraception.  However, in some countries, 

induced abortion appears to constitute a more sizable proportion of the decline in TFR – 

namely, Ghana, Kenya, Eritrea, Senegal, Togo and Liberia in SSA, and Bangladesh, Egypt, 

Philippines and Pakistan.  In fact, Togo and Eritrea represent the only two countries 

where the practice of induced abortion has accounted for a larger proportional drop in 

TFR than has contraceptive use.  Indeed, in these two countries, abortion helps explain 

some of the drop in TFR in the virtual absence of further uptake of contraception. 

 

The ‘residuals’ quantified in Table 3 represent the degree to which measurement error 

is present and is a reflection of the arbitrary nature of using a total fecundity rate of 

15.3.  As mentioned earlier, the total fecundity rate is an entirely theoretically number, 

and hence, can, by itself, induce large residuals in the execution of this PD model.  The 

residuals may also possibly indicate the influence of the ‘minor’ proximate 

determinants, namely, fecundability (or coital frequency). The residual results have a 

wide range of magnitude and opposing directionality and may reflect over- and under- 

reporting of behaviors linked to social desirability bias. (Nederhof, 1985)  However, 

most of the residuals are positive, possibly suggesting over-reporting of contraceptive 

use.  The positive residuals can also signify increases in fecundability over time. 
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Conversely, the negative residuals are more easily explained.  The countries exhibiting 

negative residuals – most notably, Eritrea, Togo, Kenya and Madagascar – are those 

most likely to be underreporting induced abortion.  Eritrea and Togo, in particular, have 

seen significant declines in TFR without large gains in CPR, lending credence to the 

notion that abortion is accounting for the decline in fertility.  Contraceptive use may be 

under-reported by those women who are over-reporting post-partum abstinence and 

actually using contraceptives to prevent pregnancy during that time of early resumption 

of intercourse. 

 

Figure 2 presents a total fecundity analysis for countries of SSA that have recent surveys 

(i.e., after 2000), and the other seven countries.  This graph shows the effects of each of 

the proximate determinants on fertility and reflects what may be considered the most 

current snapshot of how fertility is being controlled in these countries.  Compared to the 

non-SSA countries, non-marriage and postpartum infecundability play a much larger 

role in controlling fertility in SSA countries, while contraception plays a proportionally 

greater role than PPI in non-SSA, though still smaller than the effect of non-marriage.   

At lower levels of TFR, proportions of unmarried women are larger than those practicing 

postpartum abstinence/ breastfeeding while PPI is proportionally greater than non-

marriage in higher TFR countries.  Induced abortion plays a relatively small role in most 

SSA countries with higher proportions of abortion seen in some of the non-SSA 

countries, namely Bangladesh, Egypt, Philippines and Pakistan.  The actual level of total 

fecundity is seen to vary from country to country (i.e., the bars do not stack up to 15.3) 
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because the residuals are not shown here.  This is not considered to be of significance as 

the utility of this analysis stems from the ability to view the proportional contributions 

of the PDs themselves at varying levels of TFR. 

 
Urban-rural differentials 

Sub-Saharan Africa appears to exhibit significant urban-rural differentials in fertility, and 

in the proximate behaviors affecting fertility.  Figure 3 presents the total, urban and 

rural TFR for SSA and the seven other countries, by ascending order of TFR.   All urban 

TFRs are far lower than rural TFRs in SSA.  The urban-rural gap is much wider in SSA than 

in most of the non-SSA countries (with the exception of Brazil).   

 

Figure 4 presents a similar graph for modern method contraceptive prevalence rate, 

with urban and rural rates juxtaposed against the percentage urbanized of each country.  

Again, urban modern method CPR is much higher than rural (with the sole exception of 

Sao Tome and Principe).  The urban-rural CPR gap appears to be much wider in SSA than 

among the other seven non-SSA countries. 

 

In terms of urbanization, Figure 4 shows that the vast majority of SSA countries have 

between 30 and 55% of their populations living in urban areas.  And most countries 

seem to continue to be further urbanizing (Simkins, 2013).  This becomes significant in 

the context of the urban-rural differentials in fertility presented in Figures 3 and 4.  As 

more and more people move to the urban areas, and urban areas continue to exhibit 

lower TFRs and higher CPRs than rural areas, the assumption is that fertility can fall 
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more precipitously particularly in SSA countries that have larger proportions of urban 

populations.   

 

To strengthen this claim, Figure 5 presents a side-by-side comparison of TFR regressed 

onto CPR for rural and urban SSA.  While the association is slightly stronger for the rural 

analysis with less variance from the mean, the more striking finding is that the entire 

scale for the rural graph is on an order of 2.0 points in TFR higher than the urban graph.  

Moreover, the range for CPR for the rural areas (0-60%) is lower than the urban range 

(10-70%).  Similarly, the range for TFR goes up to 7.0 for rural areas with many countries 

above 6.0, while most countries have urban areas under 4.5 with just a few outliers 

above that. 

 

The reasons behind the urban-rural gap may be many and varied.  In cases where only 

the male head of household moves to the city for work, or where there might be 

temporary migration to the city for seasonal work, coital frequency (i.e., fecundability) 

can go down.  Age of first marriage for women and men may be higher in cities, thereby 

delaying family formation due to the lack of the extended household structure of the 

village.  Age of first marriage may also be delayed in favor of further schooling and/or 

employment in cities.  Access to modern methods of contraception, as well as access to 

abortion services are likely greater in urban settings than in rural areas.  All of these 

factors (and others) can affect quantum and/or temporal shifts in fertility such that 

women have fewer total children and may begin childbearing later.  Social norms vis à 
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vis fertility preferences and contraceptive use also vary considerably between urban and 

rural dwellers, with assimilation over time amongst new rural migrants to the cities.  

 

Case studies 

To make clearer the different dynamics operating in urban and rural areas respectively, 

the contexts of the proximate determinants for five countries are considered.  Figure 9 

presents a total fecundity analysis for DRC, Ethiopia, Ghana, Kenya and Nigeria by urban, 

rural and key city of residence as measured by the most recent DHS in these case 

countries.  For all countries, the urban and key city TFRs are considerably lower than the 

rural TFR, with Addis Ababa at a remarkable 1.51.  Moreover, the role of delayed age of 

first marriage – signified by the ‘non-marriage’ bar --  features most prominently across 

all countries and all residential strata, indicating that this is the primary fertility-

inhibiting behavior in these cases.   The key cities show the highest proportion of non-

marriage, followed by urban areas in general and lastly, the rural areas.  Conversely, 

induced abortion and contraceptive use appear to have a proportionally smaller effects 

on fertility.  Postpartum abstinence and/or lactational amenorrhea (or postpartum 

insusceptibility) exhibit the second most powerful effect.  As expected, we see that the 

proportion PPI is highest where non-marriage is lowest – i.e., the rural areas.  The key 

cities have proportionally the lowest share of PPI (to balance the highest share of non-

marriage).   
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Table 4 presents by residential strata the decomposition of change in TFR into its 

component proximate behaviors for the four countries where two data points were 

available.   Figure 10 presents the same data graphically.  From the figure, it is clearly 

seen that the key driver of fertility decline in Ethiopia has been contraceptive use, while 

for Ghana, it has been delayed marriage.  In Kenya, both delayed marriage and 

contraceptive use have played a role in fertility decline.  And in Nigeria, the overall 

decline of TFR has been so insignificant, that we see decreases in postpartum 

insusceptibility ‘canceling out’ the impact of delayed marriage, leaving only a minor 

contribution of contraception to fertility decline (particularly in Lagos).   Induced 

abortion may have had a small effect on fertility in Ghana and Kenya.   

 

It is important to keep in mind that the level of TFR in the urban areas and especially the 

key cities of Addis Ababa, Accra and Nairobi have historically been much lower than the 

countries as a whole as well as the rural areas (as seen in Table 4).  Therefore, the 

change in TFR over time will not appear as great for these strata. 

 

Contextualizing the change in fertility 

While the PD model provides a snapshot of the proximate mechanisms through which 

fertility has changed, it is useful to contextualize the fertility change alongside more 

distal determinants to provide a more holistic understanding of demographic change, if 

not causal inferences.  In SSA, the decreasing proportion of married women most closely 

linked to the rising age of first marriage is associated with a concomitant increase in 
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enrollment of girls in primary and secondary education but more importantly, retention 

of girls in school (Pradhan and Canning, 2013).   While female labor force participation 

has always been high across SSA, the shift towards longer retention in school and later 

age of first marriage may indicate a shift of women into better paying jobs, though this 

is a much more complex area of study that cannot be addressed here (Newhouse and 

Wolff, 3013).  Furthermore, the last 10-20 years have seen tremendous economic 

growth for many countries in SSA.  Countries like Nigeria and Ghana have benefited 

from oil wealth; and other countries such as Namibia, Angola and Botswana have seen a 

boom in the extractive industries.  Still others such as Ethiopia have seen GDP per capita 

growth at around 7% over the last decade (World Bank, 2013), which in other regions of 

the world, has been associated with a concomitant decline in fertility.  Finally, much of 

sub-Saharan Africa has been rapidly urbanizing (Simkins, 2013), which has its own 

ramifications in terms of declining fertility as the urban-rural analyses in this paper have 

shown. 

 

 

Limitations 

 

Two main issues must be flagged in considering the results of the analysis presented in 

this paper.  The first concerns the use of data from only married women of reproductive 

age.  Since Bongaarts initially proposed the proximate determinants framework, social 

and cultural mores have been shifting across the world such that girls and women are 
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now having sexual intercourse before and outside of marriage.  Therefore, we could 

have opted to do the entire analysis using the ‘age of first sexual intercourse’ variable 

rather than the ‘age of first marriage’.  However, the interpretation of movement in the 

index Cm then becomes somewhat confounded.  Shifts upwards in Cm could mean that 

age of first sex is going down even alongside increases in age of first marriage.   

Moreover, this still does not account for sexual activity outside of marriage.   

 

If using age of first sex, one would then need to use contraceptive use data for ‘all 

sexually active women’ and not just for all married women of reproductive age.  The 

estimates of Cc would also necessarily change signficantly as sexually active women 

outside of marriage may have different contraceptive use patterns than women within 

marriage. 

 

The index of induced abortion, Ca, would also then change, particularly in consideration 

of the fact that many of the women seeking abortions in SSA are those who have 

experienced an unwanted pregnancy outside (or before) marriage.  However, the 

modeling technicque that is used to estimate Total Abortion Rates (TAR) in this paper 

has only been developed for married women.  Thus far, an analagous estimator has not 

been developed for all sexually active women. 
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For these reasons, we took the decision to conduct the entire proximate determinants 

analysis using married women of reproductive age only to effectively obtain clearly 

interpretable and consistent results. 

 

The second limitation of this paper is the abortion estimation methodology itself.  After 

considering several different options including estimation of Ca using the residual 

method (Johnston and Hill, 1996), employing regional estimates for TAR as provided by 

the Alan Guttmacher Institute (Sedge et al, 2010) and doing a sensitivity analysis taking 

different levels of TAR within a plausible range, we settled on the Westoff method.  

There is no way to validate our estimates based on the Westoff regression equations 

against actual or gold standard data except to compare them with the estimates he 

provides.    For the case study countries, we used the Guttmacher estimates as we felt 

that the Westoff method produced extraordinarily high estimates of TAR.  Therefore, we 

feel that we have done due diligence in selecting the best possible estimator in this 

regard. 

 

One other consideration is that the Total Fertility Rate is a synthetic measure derived 

from the age-specific fertility rates among all women of reproductive age for the three 

years preceding the survey.  This PD analysis relies on all-birth TFRs, but uses calulations 

of Cm, Cc and Ca that are all derived from data of only married women of reproductive 

age.  This inconsistency could potentially produce inaccuracies in the analysis. 
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Conclusion 

 

The results of the analysis of the proximate determinants done in this paper yield 

several clear conclusions.   Sub-Saharan Africa’s fertility transition exhibits 

heterogeneity across regions and countries with respect to magnitude of change in TFR 

and relative contributions of each of the PDs to the declines in TFR.  Southern Africa, 

which boasts the lowest fertility rates in SSA and appears close to completing its fertility 

transition, not surprisingly has the highest levels of modern method contraceptive use 

and of non-marriage.  On the other end of the spectrum, Western Africa exhibits the 

highest levels of TFR, slowest rates of decline, relatively low proportions of non-

marriage and low rates of contraceptive prevalence. 

 

The age of first marriage for girls is increasing almost universally.  In addition, 

contraceptive prevalence, particularly modern method use, is increasing almost 

universally.  Accordingly, eclines in TFR in SSA and non-SSA countries can be associated 

largely with increases in contraceptive use and increases in proportions of non-married 

women. 

 

Postpartum insusceptibility is largely decreasing over time due to shorter durations of 

lactational amenorrhea/breastfeeding and/or postpartum abstinence, though there are 
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some exceptions. Declines in postpartum insusceptibility generally mirror increases in 

proportions of women non-married, but not always at equivalent rates.   

 

The current/recent levels of TFR in SSA are largely driven by proportions of non-married 

women and postpartum insusceptibility, with greater levels of non-marriage and less PPI 

in the countries that are further along in their transitions.  The contribution of 

contraceptive use in effecting the current/recent levels of TFR are varied in magnitude 

but nonetheless, relatively small in SSA as compared with the contributions of non-

marriage and PPI, and as compared to non-SSA countries. 

Finally, induced abortion has made a relatively minor contribution to the decline in TFR, 

though it remains potentially under-reported, and of note, as a small but significant 

factor in some countries. 

 

Urban-rural differences in TFR are far greater in SSA than in non-SSA countries, with less 

of a gap in Southern Africa than in other regions. Urban TFRs are consistently higher 

than rural TFRs.  Urban-rural differences are also seen in contraceptive use, the median 

age of first marriage and durations of PPI.   This gap must be closed in order to see 

fertility transitions such as those of the other 7 comparator countries. 

 

The results presented in this paper point strongly to the notion that SSA’s overall 

sluggish pace of fertility decline can be attributed to slow increases in contraceptive 

prevalence.  While age of marriage and duration of PPI seem to be shifting in a secular 
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manner as girls become more educated and/or join the labor force, contraceptive use 

and fertility desires (as evidenced by reported ideal number of children) do not seem to 

be changing quickly enough in most of SSA to effect the level of fertility decline needed 

to achieve a demographic dividend.  Hence, it would seem that these are two of the 

most obvious levers for policy makers and planners to address.
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Table 1. Contraceptive use effectiveness rates 
Oral contraceptive pill 92% 
Intrauterine device (IUD) 96% 
Barrier methods 81% 
Withdrawal or rhythm 50% 
Implants 100% 
Injectable 100% 
Sterilization (male or female) 100% 
Other traditional 10% 
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Figure 1.  Decomposition of change in TFR, SSA and other countries 
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Figure 2.  Proximate determinants effects on TFR, SSA (2000-11), and other countries 
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Figure 5. Association of TFR and CPR by urban/rural residence, SSA countries 
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Figure 3. Total, urban & rural TFR by most recent DHS, SSA and other countries

Figure 4.  Urban & rural modern method CPR and urban % of population by most recent DHS, SSA and 
other countries 
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Figure 7.  Decomposition of change in TFR by urban/rural/city, Ethiopia, Ghana, Kenya & 
Nigeria 

Figure 6.  Proximate determinants effects on TFR by urban/rural/city, Ethiopia, Ghana, Kenya 
& Nigeria 
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Abstract 

Background: The demographic transition in sub-Saharan Africa (SSA) has been hindered 

by the slow increase in contraceptive prevalence rates alongside a lethargic decline in 

unmet need for family planning.   One possible ramification of unmet need is induced 

abortion to address unintended (and unwanted) pregnancies. This paper seeks to 

establish the association of unmet need and induced abortion across countries of SSA, 

and further refine the relationship by studying the possible moderating effects of 

different influencing factors, while testing two different sets of abortion estimates.  

 

Methods and data:  All data for this analysis is drawn from a pool of 105 Demographic 

and Health Survey datasets from 39 countries in sub-Saharan Africa.  Two different 

estimators of the outcome measure --Total Abortion Rate -- are used:  one derived and 

imputed from regional estimates for three different time points as published by the Alan 

Guttmacher Institute/WHO; and one modeled using a regression methodology 

developed by Westoff.  Using total unmet need as the primary predictor of interest, a 

block-wise multivariate regression approach is used to assess the influence of different 

groups of factors (motivational, behavioral and enabling), adding a country-level fixed 

effect to account for clustering.  A sensitivity analysis is conducted using higher levels of 

TAR to account for abortion among all sexually active women and not just married 

women.  All analyses are conducted using both estimators of TAR. 
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Results:  Comparing the models by type of estimator, the Westoff-derived TAR-based 

models yield higher effect sizes for the coefficient of total unmet need, and overall, 

produces more statistically significant covariates.   The correlation of unmet need and 

TAR in the unadjusted fixed effect model is 0.0069 (p<0.05) and 0.0031 (p<0.001) for the 

Guttmacher and Westoff based models respectively.  Postpartum insusceptibility and 

proportion of women delivered by a health professional are both negative and 

significant (p<0.05) in the Guttmacher-based models while IMR (p<0.05) and ideal 

number of children (p<0.01) are statistically significantly covariates in the Westoff-based 

models. 

 

Conclusion:  The analysis reconfirms Westoff’s finding of a positive association between  

unmet need and TAR but cannot draw causal inferences about pathways.  For future 

research, the Westoff modeled estimators are more suitable for this type of an analysis 

than the Guttmacher/WHO regional estimates.
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Introduction 

 

The demographic transition in sub-Saharan Africa (SSA) has been hindered by the slow 

increase in contraceptive prevalence rates alongside a lethargic decline in unmet need 

for family planning.   One possible ramification of unmet need is induced abortion to 

address unintended (and unwanted) pregnancies.  While one study found a positive 

correlation of 0.32 between total unmet need and (a modeled estimate of) induced 

abortion in SSA (Westoff, 2008), there appears to be little empirical analysis of this 

relationship in the literature.   This paper seeks to establish the association of unmet 

need and induced abortion across countries of SSA, and further refine the relationship 

by studying the possible moderating effects of different influencing factors, while 

testing two different sets of abortion estimates.  From a policy perspective, evidence of 

continued induced abortion is an issue of paramount importance in the context of 

maternal health and maternal mortality (Sedge et al., 2007; 2012; Campbell et al., 2006; 

Jokhio et al., 2006; Ronsman et al., 2006).   

 

Abortion 

Induced abortion has for centuries represented the ‘answer’ to unwanted pregnancy.  

Indeed, in some countries in Eastern Europe and the former Soviet Union where the 

practice is legal, abortion is considered a method of family planning.  SSA has some of 

the world’s highest rates of induced abortion, but, in contrast, most of these procedures 

are performed under unsafe and illegal circumstances.   According to the Guttmacher 
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Institute (Sedgh et al., 2012), Africa has an estimated rate of induced abortion of 29 per 

1000 women aged 15-44 years, of which 28 abortions per 1000 women are considered 

unsafe (compared to 1 unsafe abortion per 1000 in developed countries).    

 

Undoubtedly, the most compelling reason to focus on abortion (and necessarily, unsafe 

abortion) in SSA is the high number of maternal deaths and serious complications 

associated with botched terminations.  In Africa, unsafe abortion accounts for 14% of all 

maternal deaths (WHO, 2008). 

 

Unmet need  

Unmet need in sub-Saharan Africa has been largely stagnating over the last twenty years 

at around 25.4% of among currently married women of childbearing age in 2012 down 

only slightly from 27.1% in 1990.  While Southern Africa has seen a substantial decline 

from 21.6% in 1990 to 13.4% in 2012, and perhaps Eastern Africa (down to 25.6% from 

30.4%), the other regions of SSA have not made great advances in reducing unmet need  

(UN Population Division, 2011).  Moreover, countries such as Niger and Nigeria, which 

are still at the beginning of their fertility transitions, show seemingly lower levels of 

unmet need at 16.1% and 18.9% respectively simply because demand for family 

planning is low.   

 

Unlike Asia where most of the unmet demand is for limiting childbearing, in SSA, most 

of the unmet demand is for spacing without a real culture of ‘limiting after family 
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completion’ having taken root.  Chapter 2, Figure 3 presents unmet need for family 

planning by country and region using the most recent Demographic and Health Survey 

(DHS) data.  Total unmet need ranges from 14 % (Zimbabwe) to 37% (Sao Tome and 

Principe) with most countries above 25%.   Only the Southern African countries exhibit 

unmet need for limiting that is higher than that for spacing. 

 

Conceptual Framework 

 

Figure 1 presents a broad framework within which the relationship between unmet 

need and induced abortion can be mapped.  The framework is a hybrid of Westoff’s 

analytic framework to study induced abortion (2005) and Bradley et al.’s redefined 

algorithm for defining unmet need (2012).  The basic model puts forth the idea that, at a 

macro level, several pathways may exist at different points throughout the framework 

that could ultimately be associated with the outcome of induced abortion.  Most 

distally, the ‘motivational’ factors, which primarily influence whether a woman uses 

contraception at all include level of education, infant mortality (Saha & van Soest, 2013; 

Bhalotra & van Soest, 2008), ideal number of children and unwanted fertility.  Keeping 

in mind that this is a cross-national study, the education variable is meant to serve as a 

proxy for wealth or socioeconomic status, both of which have been found to 

significantly influence contraceptive use (Ahmed et al., 2010; Lloyd et al., 2000).  

Similarly, infant mortality is an indication of where the country might be in terms of the 

demographic transition and speaks to the propensity of women to plan their families in 
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the context of declining IMRs as classical demographic transition theory would posit 

(Horiuchi, 1999; Hirschman, 1994).  The ‘desired family size’ variable addresses the 

socio-cultural aspect of ideal number of children and the associated influence on 

contraceptive use decisions (Elfstrom & Stephenson, 2012; Stephenson et al., 2007).   

Unwanted fertility also has an impact on contraceptive decision-making not only for an 

individual, but in this case, at a broader, national level where population policies and 

programs can promote contraceptive use in the presence of large unwanted fertility 

(Gipson et al., 2011). 

 

The more ‘behavioral’ or biological factors, which directly relate to a woman’s 

propensity to conceive an unwanted pregnancy include the proximate determinants of 
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postpartum insusceptibility (which is defined as postpartum abstinence and/or 

lactational amenorrhea), fecundabiity (or coital frequency), and non-marriage.   The 

relationship of these three factors to conception and fertility are well documented 

(Davis & Blake, 1956; Bongaarts, 1978, 1982). 

 

Finally, once the woman conceives an unwanted pregnancy, there may be ‘enabling’ 

factors that help determine whether she actually has an induced abortion or not.   If this 

were a more micro-level study of individuals’ decision-making around abortion, the 

known correlates such as maternal age, parity and socioeconomic status would have 

been included.  However, because this aspect of abortion-seeking has already been 

established (Hussain, 2013; Bankole et al., 1999) and because this is a cross-national 

study, the broader state of the health system is considered.  Specifically, the ‘enabling’ 

factors pathway explores the relationship between availability of or access to skilled 

healthcare and the uptake of induced abortion both where abortion is restricted and 

less restricted (Abdella et al., 2013).  There is some evidence to show that even under 

legal restrictions, some health professionals are willing to liberally interpret the law in 

order to provide abortions (Lithur, 2004; Oye-Adeniran et al., 2004).  This is considered 

in conjunction with the fact that much of the unsafe abortion happening in Africa is 

performed at home and/or with non-professional health personnel (Hussain, 2013; 

Ibrahim & Onwudiegwu, 2012; Bankole et al., 1999).  Therefore, this framework includes 

the variables of access to a health facility (as measured by proportion of women 



 

 98 

delivering in a facility); and access to health professionals (as measured by proportion of 

women delivering with a doctor or other skilled attendant).  

 

Legal status of abortion represents another, more macro ‘enabling’ factor, as the 

Guttmacher Institute and others have long established (Sedgh et al., 2012).   

 

Data  

All data for this analysis, with the exception of the abortion estimates done by Sedgh et 

al. (2012), have been obtained from the Demographic and Health Surveys (ICF 

international, 2013).  All DHS are nationally representative and use a stratified, two-

stage cluster design.   One hundred five (105) surveys ever conducted in sub-Saharan 

Africa have been included in this analysis (with the exception of Cape Verde where data 

completeness was in question).   (Chapter 3, Table 1 provides the countries and years of 

all surveys included in this analysis.)  All independent variables as well as inputs to 

construct independent variables were drawn from StatCompiler (ICF International, 

2013).  Total abortion rates by the Westoff method (2008) have been estimated for 38 

countries while unmet need data are available for 36 countries though not for all years 

as some of the older surveys did not calculate unmet need.  The range of survey waves 

covers twelve countries that have only one survey to several countries that now have 

five completed surveys.  The data sets have been pooled to increase the power of this 

analysis. 

 



 

 99 

Methods 

 

Measurements of induced abortion  

The primary outcome used in all analyses in this paper is total abortion rate (TAR) which 

is akin to TFR in the sense that it is calculated as the total number of abortions a woman 

would have over her reproductive life given a set of age-specific abortion rates.   

 

In fertility research, abortion stands as one of the toughest indicators to directly 

measure or observe.  Induced abortion tends to be greatly underreported, particularly in 

lower- and middle-income countries where the legal status may be restricted.  Indeed, 

in most developing countries, reliable data for the prevalence of induced abortion is 

virtually impossible to acquire.  The latest UN Population Division’s World Abortion 

Policies 2011 (2011) is only able to quantify actual abortion rates (presumably by report) 

for two SSA countries – Ethiopia and South Africa.  Therefore, TARs must be derived 

either from existing estimates such as those routinely published by the Alan Guttmacher 

Institute/WHO (referred from this point onward as ‘Guttmacher’), or through a 

modeling exercise.  Given the highly contentious nature of any abortion estimates, this 

paper conducts all analyses using both Guttmacher and modeled numbers. 

 

Guttmacher/WHO estimates 

The Alan Guttmacher Institute in conjunction with the World Health Organization 

(WHO) have developed a methodology for producing estimates of induced abortions 
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where reliable, centrally collected data are not available.  This methodology has been 

refined and improved over several years and decades and gives the only global and 

regional non-model-based estimates for induced abortion.  The estimates are produced 

largely based upon hospital admissions for abortion complications, as well as other 

survey data where available, and published and unpublished reports.  Surveys of women 

and health professionals are used.  And adjustment techniques are employed to project 

abortion rates bases on incomplete data, applying known rates from countries with 

similar abortion legal regimes and weights based on urban and rural compositions. 

(Sedgh et al, 2012) 

 

All data for calculating the Guttmacher-based TARs in this paper are drawn from the 

abortion rates (per 1000 women, 15-44 years of age) published in Sedgh et al (2012).  

These rates are provided by region of SSA – Western, Eastern, Middle and Southern, and 

for three time points – 1995, 2003 and 2008.   This paper first classifies each country by 

region, and then imputes the year-specific abortion rate for that country by linear 

interpolation between measurement years.  All countries with DHS surveys prior to 

1995 are assigned the abortion rate for 1995; similarly, all countries with surveys after 

2008 are assigned the 2008 rates.   

 

The actual and imputed abortion rates are then converted to TARs: 
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Guttmacher-based TARs range from 0.45 (Lesotho) to 1.23 (Sudan) for the most recent 

surveys.   

 

Westoff estimates 

A regression estimation approach put forth by C. Westoff (2008) is employed as the 

second method to calculate the TAR for all countries using the equation: 

 

Westoff suggests several variations of this equation but the one adopted here gives the 

best fit for the data for sub-Saharan Africa, given the relatively high levels of traditional 

method use, and TFRs over 3.0.  Model fit was determined by matching estimates of 

TAR with a range of estimates given by Westoff, which include those of Guttmacher.  

There is no way to validate these estimates against actual or gold standard data except 

to examine the consistency of estimates Westoff provides, and the estimates published 

by the Guttmacher Institute for some select countries where they have done in-depth 

surveys.   

 

The Westoff-derived TARs provide a much wider and higher range of estimates from 

0.3636 (Malawi) to 2.01 (Gabon) for the most recent surveys.  

TAR = 3.63 - 0.033(MOD) + 0.009(TRAD) - 0.333(TFR) 

where  MOD = modern method contraceptive prevalence among married women of 
reproductive age and 
TRAD = traditional method contraceptive prevalence among married women of 

reproductive age 
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Unmet need 

The key predictor of interest in this analysis is total unmet need, which has been 

recently redefined by the Demographic and Health Surveys as ‘the percentage of 

women who do not want to become pregnant but are not using contraception.’ (Bradley 

et al., 2012)  The ‘total’ measure of unmet need is made up of the unmet need for 

limiting among women who do not want any more children in addition to the unmet 

need for spacing among women who may want another child after two years or more.  

The measure also includes women who are pregnant or postpartum and state that they 

did not want the current/ recent pregnancy now or ever.   The DHS routinely calculates 

and reports (in published reports and through StatCompiler) only unmet need among 

married women.   A discussion on a sensitivity analysis to account for unmet need 

among all women (married and sexually active non-married) follows in the ‘Analytical 

methods’ section. 

 

In the context of SSA, as seen in Figure 1, most of the unmet need is for spacing, 

although some of the southern African countries that are further along in their fertility 

transitions, exhibit higher levels of unmet need for limiting over spacing.  In this analysis, 

total unmet need is used as the measure of interest.   

 

Other variables 

Educational status of women is measured by three variables:  proportion with no 

education, primary school education and secondary school or more.    
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Measures of postpartum insusceptibility, fecundability and non-marriage represent 

three of the original seven ‘proximate determinants’ of fertility as posited by Bongaarts 

(1982) and later critiqued by Stover (1998).  For interpretability, these are calculated as 

indices ranging from 0 to 1.0 where 1.0 represents maximum exposure for risk of 

pregnancy due to the associated behavior (in this case, no breastfeeding/postpartum 

abstinence, maximum coital frequency and universal marriage) as put forth in Bongaarts 

model.    

 

The index of postpartum insusceptibility (Ci) is calculated as the ratio of the mean birth 

interval without postpartum insusceptibility to that with postpartum insusceptibility: 

 

 

 

Twenty (20) months is considered to be the mean birth interval without PPI derived 

from estimates of the postpartum infecundable period (1.5 months for lactational 

amenorrhea), waiting time for conception, time associated with spontaneous 

miscarriage and the nine months associated with gestation.  Therefore, 18.5 represents 

the average birth interval with breastfeeding.   The index of insusceptibility can 

conceivably rise above 1.0 if i is less than 1.5, which would be plausible in the scenario 

of a lesser developed country graduating to middle income. 

 

Ci = 20/(18.5 + i) 

where i = the median duration of postpartum abstinence, lactational 
amenorrhea and/or both 
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The index of fecundability (Cf), or coital frequency, is measured as the proportion of 

women who report having had sexual intercourse within the four weeks prior to the 

interview. 

 

The index of non-marriage should actually be calculated from the age of first sexual 

intercourse, as opposed to the conventional method of using age of first marriage as 

suggested by Bongaarts (1982).   Stover (1998) proposed this adaptation to account for 

the fact that social mores are changing and that more girls are having sex before 

marriage in many parts of the world.  Moreover, this distinction becomes important 

when considering that many of the abortions taking place in SSA are among girls who 

are not yet married.   

Therefore, the revised index of marriage – called ‘Cmsex’ here -- is calculated as the 

proportion of TFR over the sum of age-specific sexual fertility (previously marital 

fertility) for a given population at time t. 

 

Table 1 provides a summary of all variables used in the model. 

 

 

 
Where   f(a) = age-specific fertility rates 
  m(a) = age-specific proportions of women sexually active 
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Analytical methods 

I use total abortion rate (TAR) as the outcome for all analyses.  Bivariate linear 

regression is first conducted to estimate the unadjusted relationship with unmet need.  

Linear and cubic splines as well as quadratic terms are used in the unadjusted 

estimation model.  A fixed effect for the country (to account for survey clustering) is 

applied to the model.  

 

Next, a multivariate fixed effects model is estimated using the block of ‘motivational’ 

factors as shown in Figure 1.  A second fixed effect model using only the block of 

‘behavioral’ factor variables is estimated, followed by another model using only the 

block of ‘enabling’ factors.  Finally, the ‘full’ fixed effect regression model including all 

three blocks of covariates is estimated to observe change in the coefficients for unmet 

need.  It is important to note that legal status was included in this regression using the 

number of exceptions where abortion is allowed (Sedge et al., 2012).  However, the 

variable was ‘omitted’ by Stata due to collinearity most likely due to limited variation in 

the measure. 

 

A final composite model is estimated retaining just the statistically significant covariates 

from all of the block models.  

 

All the above analyses have been executed using the measure of unmet need for 

spacing instead of total unmet need, but subsequently total unmet need was adopted to 
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account for the variation between countries with differing proportions of spacing and 

limiting need.  All analyses have been conducted in Stata 11.2 (StataCorp, 2012). 

 

 

Addressing differences between estimates of TAR 

Because the Westoff estimators use contraceptive prevalence data for married women 

only and the Guttmacher estimates account for abortions among all women, combined 

with the fact that the DHS calculates unmet need for married women only, the inclusion 

of covariates must be handled accordingly. 

 

Because Westoff’s estimates address only married women, neither Cm nor Cmsex is 

included in the associated ‘behavioral factors’ regression.   

 

With respect to unwanted fertility, because Westoff’s estimator specifically uses TFR, 

one cannot include unwanted fertility, which is a subset of TFR, in the regression model 

of motivational factors for reasons of collinearity.  

The full model specification is as follows: 
 

 
Where UN = total unmet need for contraception 

X = a vector of ‘motivational’ factors including education, infant mortality 
rate,  ideal number of children and unwanted fertility rate 

Y = a vector of ‘behavioral’ factors including the indices of postpartum 
insusceptibility, non-marriage and fecundability 

Z = a vector of ‘enabling’ factors including delivery at a facility, delivery 
attended by a doctor, delivery attended by other skilled attendant, 
and legal status 

ν = fixed effect for the country 
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Addressing unmet need among ALL women 

As mentioned, the DHS routinely calculates and reports unmet need only among 

married women.  This is problematic for this analysis as much of the abortion in SSA 

occurs among unmarried women (Bankole et al., 1999).  The most recent set of DHS 

surveys indicate that the range for proportion of reproductive aged women who are 

unmarried can range from 10% in Niger to roughly 50% in Southern Africa.   While only a 

subset of unmarried women are sexually active, and while we know that modern 

method CPR tends to be higher among sexually active unmarried women, these women 

tend to also have higher unmet need as the total demand for family planning is higher in 

this group that can ill-afford to have an unwanted pregnancy (Bradley et al., 2012).   

Bradley et al have provided estimates of unmet need among sexually active unmarried 

women for 22 countries of SSA.  Again, Southern Africa has a smaller gap in unmet need 

between married and unmarried women (5-7 percentage points) while Western and 

Central Africa can have up to a 17-percentage point difference (as in Guinea, for 

example).   

 

To address the need to consider unmet need among all women, a sensitivity analysis is 

performed, estimating all models at unmet need levels that are 10% and 20% higher 

than those for married women to observe how the coefficients change.  These 

thresholds have been established after considering the extreme cases of high difference 

in unmet need between married and unmarried women in the presence of low rates of 
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non-marriage (e.g. Guinea) and small difference in unmet need rates by marital status 

alongside high rates of non-marriage (e.g.. Namibia).  The level of 20% above unmet 

need for married women would be an absolute outlier but serves the purpose of 

demonstrating how the magnitude of the association might change. 

 

Results 

 

Results of the regression analyses are presented in Table 2 by model and by TAR 

estimation method.  For the Guttmacher-based analysis, the original small but 

statistically significant effect of total unmet need (0.0069, p<0.05) completely 

disappears with the model addressing behavioral factors and the composite model, and 

becomes only marginally significant in the other three models.  Among the motivational 

factors, only IMR is significant and exhibits a positive relationship between IMR and TAR.  

It is noteworthy that no significant effect of education or ideal number of children is 

seen.   

 

The behavioral factor influences require a little more interpretation as the covariates 

are indices – i.e., a positive relationship would mean a decrease in the fertility-inhibiting 

behavior is associated with an increase in TAR.  Accordingly, the strong negative effect 

of Ci (-1.565), the index of postpartum insusceptibility, may indicate that in the presence 

of unmet need, both lactational amenorrhea/postpartum abstinence and TAR increase.      
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There is also a marginally significant positive effect of the index of non-sexual activity 

(aligning with the original index of non-marriage).  

 

In the ‘enabling factors’ model, both proportion delivered in a facility and proportion of 

births attended by a health professional give small and marginally significant 

correlations (at the p<0.10 level) but have opposing directionality.  

 

The ‘full model’ shows the largest association of unmet need amongst all models but 

only at a level of p<0.10.  This model also shows a strong, negative and significant 

association (p<0.05) of  -1.68 for Ci, the index of postpartum insusceptibility.   

 

The composite model returns a non-significant association for unmet need alongside 

continued significant and negative effects for Ci and proportion attended by other 

health professional, while Cmsex and facility delivery are positive and only marginally 

significant. 

 

In contrast, the Westoff-based TAR models show larger associations for unmet need and 

for more covariates at statistical significant levels than the Guttmacher models.  The 

unmet need coefficient is statistically significant at the p<0.05 level in all of the models 

with a range of 0.0139 in the composite model to 0.0331 in the enabling factors model.  

The regression using the block of motivational factors yields a completely non-

significant array of education variables, but show surprising positive significant effects 
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for IMR (p<0.05) and ideal number of children (p<0.01) where a one unit increase in the 

latter is associated with 0.153 point increase in TAR.  

 

Among the ‘behavioral’ covariates, Ci is strongly significant and negative while Cf, again, 

is not significant.   In the ‘enabling’ factor block, none of the covariates is statistically 

significant even though the coefficient for unmet need is at the p<0.001 level.  

 

In the full model, IMR and ideal number of children continue to be positive and 

significant with slightly smaller coeffiicients than in Model 2.  The full model also 

presents the only case when Cf, the index of fecundability of -1.526  is significant 

(p<0.05).  

 

The composite model shows continued significant associations with IMR and ideal 

number of children alongside the smallest estimate of the coefficient of unmet need at 

0.0139 (p<0.05). 

 

Sensitivity analysis 

The results of the sensitivity analysis shown in Table 3 indicate that the statistical 

significance levels for the coefficient of unmet need neither change with the level of 

unmet need, nor with the type of estimator for TAR.  All effects of covariates remained 

almost exactly the same in magnitude, statistical significance and confidence intervals  
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(hence, are not shown here).   In general, the magnitude of the coefficients decreases 

with increasing levels of unmet need across both sets of models but the differences 

seem negligible. 

 

Discussion 

 

While this analysis does not inform our understanding of causal relationships, it does 

clearly reconfirm Westoff’s finding of a positive association between unmet need and 

induced abortion.  Westoff explored the correlation of unmet need and TAR using a 

much more robust sample of 458 provinces of sub-Saharan Africa.  However, that 

exercise was carried out in part to study how the modeled estimates of TAR would 

behave across different levels of unmet need across regions of the world (2008).  In 

contrast, this study aims to provide a cross-national analysis of possible pathways of 

influence 1) at the point of contraceptive use decision-making (motivational factors), 2) 

prior to possibly conceiving when having unmet need (behavioral factors) and 3) after 

conceiving and prior to realizing a birth outcome (enabling factors). 

 

Firstly, it is useful to present a discussion of the plausible magnitudes of the coefficients, 

given that the numbers are somewhat difficult to comprehend in a vacuum.   All 

coefficients represent a very small proportion of change in the total abortion rate, which 

can be thought of in terms of number of expected abortions over the lifetime of a 

woman.  The unadjusted coefficient of unmet need in the Westoff model, for example, 
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represents a change of 0.03 abortions in a woman’s lifetime with a one unit change in 

the unmet need percentage.  When comparing the models to each other, the variation 

ranges from the Westoff model yielding results that are 10 to 50 times greater 

magnitude than the Guttmacher-WHO model (in the unadjusted to saturated 

estimations respectively).  Still, given that total abortion rates overall are of very low 

magnitudes compared with TFRs, for example, the change attributable to unmet need 

are worthy of study. 

 

While it seems logical that there should be a strong association between unmet need 

and abortion (and as borne out by Westoff’s analysis), with these cross national data, no 

clear cut other associations seem to present themselves.  The significant and positive 

effects of IMR and ideal number of children can be explained within the context of high 

fertility. It is not uncommon to find countries at the beginning of their fertility 

transitions experiencing high TFR, high iMR and high rates of abortion all in the presence 

of high unmet need.   

 

Given that these findings are correlations, the negative association between the index of 

postpartum insusceptibility and TAR may indicate that in countries with high unmet 

need, women may be using two strategies to cope – breastfeeding and abstinence to 

prevent pregnancy, and abortion if pregnant.   Similarly, the one model that shows a 

significant and negative correlation of the index of fecundability (Cf) suggest a dual-

coping strategy as well in countries with unmet need -- reducing coital frequency to 
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prevent pregnancy and seeking induced abortions if pregnant.  Given that this is the 

only statistically significant coefficient of Cf among six possible models, the relationship 

is questionable. 

 

In the Guttmacher-based Model 3, the marginally significant and positive correlation of 

Cmsex (index of non-sexual activity) with TAR would suggest that as the age of first sex 

goes down for girls, the exposure to pregnancy (and unwanted pregnancy) increases, 

thereby pushing TAR upwards. 

 

The Guttmacher-based ‘Enabling’ model shows opposing directionality of coefficients 

for facility delivery and attendance by other health professional, which is unexpected, 

given that they are proxies for the same wider health system access factors though each 

measure also encompasses an aspect of cultural norms that may have an unexplained 

latent construct. 

 

The absence of statistically significant associations of the covariates in the ‘Enabling’ 

Westoff-based model alongside a strongly significant (p<0.001) effect of unmet need is 

interesting.  One interpretation could be that once the model controls for the lack of 

access to facilities and skilled health professionals, the resulting association between 

unmet need and TAR becomes stronger.  In the same vein, the intercept for this model 

of 0.5029 (p<0.01) represents one of only two plausible and statistically significant 
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values for a lower bound of TAR – the other model being the unadjusted Westoff-based 

one.  

 

Limitations 

This paper has several limitations that are worthy of discussion.  The most significant 

methodological issue is the absence of direct measures of TAR.  Hence, I propose testing 

two different estimators for TAR.  The Guttmacher and Westoff estimates have 

advantages and drawbacks.  The Guttmacher estimates’ biggest strength is that they are 

non-model-based and might, hence, reflect actual abortion rates more closely.  The 

Guttmacher numbers also apply to all women of reproductive age, not just married 

women.  However, because they are only regional estimates, there is a big loss in terms 

of variation between countries.  The imputation and interpolation method also 

contributes to measurement error, especially for the years before 1995 and after 2008 

where the abortion rates are pegged to match those years’.  However, dropping the 

surveys outside of this measured band would have compromised power in the analysis.   

 

The Westoff regression model is country-specific and does take into account the high 

proportion of traditional method use that one finds in parts of SSA.  However, the model 

only calculates TAR for married women as it uses modern method and traditional 

method CPR for married women only.  It is also nearly impossible to validate the 

Westoff estimates against anything but the Guttmacher estimates and other one-off 

surveys.   The inclusion of the analyses using both sets of estimators strengthens the 
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paper by allowing a direct comparison of how each behaves in the specified regression 

models. 

 

Both Westoff and Guttmacher estimators can also be justified considering that the 

primary aim of this paper is to characterize, cross-nationally, the relationship between 

unmet need and induced abortion.  Coefficient magnitude and directionality can be 

validly drawn.  Had this paper sought to determine micro-level associations between 

individual women’s unmet need and induced abortions, these estimators might not be 

appropriate or adequate.    

 

As already noted, the measurement of unmet need for only married women is 

problematic, considering the central research question of this paper that looks at the 

association of unmet need and abortion, and given that a sizable proportion of the 

abortions in SSA occur among unmarried girls and women (Bankole et al., 1999).  The 

sensitivity analysis around varying levels of unmet need has sought to remedy this.  The 

levels of unmet need for all women should not be inordinately larger than those for 

married women as Eastern and Southern Africa has a larger proportion of women 

unmarried but a narrower gap in unmet need between unmarried and married women 

compared to Western and Central Africa which have relatively smaller proportions 

unmarried and large differences in unmet need between sexually active unmarried and 

married women.   

 



 

 116 

The sensitivity analysis admittedly does not address variance over time in unmet need 

among all women, which is directly linked to marriage trends.  For older surveys, the 

proportion unmarried will be smaller as the age of first marriage has almost universally 

increased, and proportions of those unmarried who are sexually active will also be 

lower.  There have been regional differences in trends in marriage – i.e., Western Africa 

has up to a 12-percentage point increase in the proportions never married (as in Ghana) 

over the period of 1988 to 2008; Central Africa does not seem to have enough data 

points in the DHS except for Cameroon (9-percetnage point increase) and Chad (0.6-

percetnage point increase); and Eastern and Southern Africa have seen smaller 

movement of about 1 (Lesotho) to 7-percentage points (Kenya) as age of first marriage 

has historically been higher in these regions.  The inclusion of the revised index of 

marriage (Cmsex) in the Guttmacher models does at least account for changes over time 

of age of first sex. 

. 

The sample size of 105 data points is limited, even with the pooling of surveys across 

countries of SSA.   But in an analysis of an outcome such as abortion that is quantifiable 

at the country level at best using the non-model based approach of the Guttmacher 

estimates, this seems acceptable.  Sub-national estimates of abortion can only be 

modeled, and the associated sub-national calculation of the covariates would be 

extraordinarily laborious to carry out for a SSA-wide analysis such as this.  Moreover, 

using a fixed effects model with this total sample size has been evaluated as giving 
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acceptable results (Heckman, 1981). Future research could include a global analysis to 

elucidate region-specific patterns in SSA and beyond.  

 

In the next round of analysis, a time lag should be incorporated to enable a more causal 

inference of the association between unmet need and TAR.    

 

Finally, endogeneity exists in the identification of the ‘motivational’ factors-

contraceptive use pathway.  Specifically, reverse causality can be flagged in all of the 

associations with contraceptive use – i.e., IMR, educational status, ideal number of 

children and unwanted fertility.  All of these factors ideally should be instrumented and 

this is an avenue for future analysis.  

 

Conclusion 

 

This paper clearly establishes that no single model estimated here adequately explains 

the relationship between unmet need and induced abortion in SSA.  Part of the problem 

is the complexity of the unmet need variable itself.  While it is strictly and consistently 

measurable using the revised 2012 definition, this analysis supports the notion that it 

may be better understood as a latent construct for which structural equation modeling 

techniques may be employed, particularly to elucidate the relationship between unmet 

need and induced abortion. 
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The other contribution of this analysis is the real-world application of two very 

differently derived estimators for induced abortion in answering a research question of 

specific relevance to maternal and reproductive health policy and practice.   The highly 

contentious nature of abortion estimates has meant that macro-level, cross-national 

studies of this sort are few in number.   

 

Despite the absence of notable change in coefficients in the sensitivity analysis, for 

reasons of theoretical and practical consistency of analytic models, there is a need for 

the DHS to routinely calculate and publish unmet need figures by marital status of 

women.  As social norms and mores are rapidly shifting in SSA with respect to sex 

outside of marriage, researchers should have available unmet need data for all women 

to ensure more appropriate programs and policies to tackle both unmet need and 

unsafe abortion. 
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Table 1. Summary of variables used in the models 

 Mean S.D. Minimum Maximum 
Dependent variables 

Total abortion rate (Guttmacher) 1.04 0.19 0.45 1.23 
Total abortion rate (Westoff) 1.29 0.39 0.36 2.01 

Main predictor 
Total unmet need 26.97 6.25 14.6 38.5 

(unmet need, spacing) 17.06 4.74 5.7 25.5 
(unmet need limiting) 9.94 3.87 2.7 21.4 

Covariates 
Proportion women with no education 39.96 25.88 1.2 89.3 

Proportion women with primary 
education 

37.38 18.85 7.6 68.3 

Proportion women with secondary 
education+ 

22.65 16.91 1.1 68.5 

Infant mortality rate 79.08 22.52 38.0 144.0 
Ideal number of children  5.53 1.22 2.7 9.2 

Unwanted fertility 1.04 0.60 0 2.5 
Index of postpartum insusceptibility 

(Ci) 
.58 0.04 0.49 0.67 

Index of fecundability (Cf) 0.50 0.08 0.24 0.64 
Revised index of non-marriage  

(non-sexually active) (Cmsex) 
0.82 0.13 0.17 0.98 

Proportion women delivered in a 
facility 

47.33 18.96 4.9 84.5 

Proportion women attended by a 
doctor 

6.59 4.77 0.2 29.3 

Proportion women attended by other 
health professional 

42.53 16.41 5.6 74.8 

Legal status (number of grounds on 
which abortion is permitted) 

2.73 1.12 1 6 
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Table 2. Results of fixed effects regression models by two different estimates of TAR 
Model 1: 

Unadjusted 
Model 2:  

Motivational  
factors 

Model 3: 
Behavioral factors 

Model 4: 
Enabling factors 

Full model:  
All covariates 

Composite model with 
significant covariates 

Guttmacher estimates of TAR 
Unt 0.0069** Unt 0.0071* Unt 0.0014 Unt 0.0075* Unt 0.0081* Unt 0.0015 
y-int 0.8388**** Noed -0.2039 Ci -1.5650** Facdel 0.0061* Noed 0.1653 IMR 0.0003 
  Primed -0.2009 Cf 0.0583 Attdoc -0.0069 Primed 0.1690 Ci -1.3457** 
  Seced -0.2041 Cmsex 1.2965* Atthprof -0.0070* Seced 0.1663 Cmsex 1.3457* 
  IMR 0.0019** y-int 0.8071 Legal Omitted IMR 0.0006 Facdel 0.0049* 
  INC -0.0300   y-int 0.8776**** INC -0.0270 Atthprof -0.0057** 
  UWF 0.0139     UWF -0.0395 y-int 0.7002 
  y-int 21.1458     Ci -1.6795**   
        Cf 0.5294   
        Cmsex 1.1899   
        Facdel 0.0048   
        Attdoc 0.0015   
        Atthprof -0.0043   
        y-int -16.0589   
R2 0.0501 R2 0.1514 R2 0.0351 R2 0.1489 R2 0.1338 R2 0.0474 
Westoff estimates of TAR 
Unt 0.0311**** Unt 0.0159** Unt 0.0229*** Unt 0.0331**** Unt 0.0172** Unt 0.0139** 
y-int 0.4671*** Noed -0.0968 Ci -1.9950* Facdel 0.0044 Noed 0.1877 IMR 0.0031* 
  Primed -0.0968 Cf -0.0322 Attdoc -0.0065 Primed 0.1880 INC 0.1547*** 
  Seced -0.0975 y-int 1.8603** Atthprof -0.0058 Seced 0.1869 Ci -0.7014 
  IMR 0.0038**   Legal Omitted IMR 0.0034** y-int 0.2477 
  INC 0.1529***   y-int 0.5029* INC 0.1481***   
  y-int 9.4306     Ci 0.2719   
        Cf -1.5256**   
        Facdel 0.0026   
        Attdoc 0.0049   
        Atthprof -0.0047   
        y-int -18.3477   
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R2 0.0459 R2 0.2731 R2 0.1070 R2 0.0476 R2 0.4044 R2 0.2993 
**** indicates significances at p<0.001; *** p<0.01; ** p<0.05; *p<0.10 
Unt = Total unmet need; Noed = no education; primed = primary school education; seced = secondary school education+; IMR = infant 
mortality rate; INC = ideal number of children; UWF = unwanted fertility; Ci = index of insusceptibility; Cf = fecundability; Cmsex = index of non-
sexual activity; Facdel = proportion of deliveries in a facility; Attdoc = proportion of births attended by a doctor; Atthprof = proportion of births 
attended by other health professional; Legal = number of legal grounds on which abortion is permitted (omitted for collinearity) 
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Table 3. Results of sensitivity analysis of varying levels of unmet need by two different estimates of TAR 

Model 1: 
Unadjusted 

Model 2:  
Motivational  

factors 

Model 3: 
Behavioral factors 

Model 4: 
Enabling factors 

Full model:  
All covariates 

Composite model with 
significant covariates 

Guttmacher estimates of TAR 
Unt 0.0063** Unt 0.0071* Unt 0.0014 Unt 0.0075* Unt 0.0081* Unt 0.0015 
Unt10 0.0063** Unt10 0.0064* Unt10 0.0013 Unt10 0.0068* Unt10 0.0073* Unt10 0.0013 
Unt20 0.0058** Unt20 0.0059* Unt20 0.0012 Unt20 0.0063* Unt20 0.0068* Unt20 0.0012 
Westoff estimates of TAR 
Unt 0.0311**** Unt 0.0159** Unt 0.0229*** Unt 0.0331**** Unt 0.0172** Unt 0.0139** 
Unt10 0.0282**** Unt10 0.0144** Unt10 0.0208*** Unt10 0.0301**** Unt10 0.0157** Unt10 0.0126** 
Unt20 0.0259**** Unt20 0.0132** Unt20 0.0191*** Unt20 0.0276**** Unt20 0.0144** Unt20 0.0116** 
**** indicates significances at p<0.001; *** p<0.01; ** p<0.05; *p<0.10 
Unt = Total unmet need; Unt10 = 110% of Unt; Unt20 = 120% of Unt 
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CHAPTER 6:   

Evaluating the impact of the liberalization of the abortion law in Ethiopia 
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Abstract 
 

Background:  The practice of induced abortion is stigmatized and unsafe in countries 

where the legal status of abortion is highly restricted.  Moreover, in these same 

countries, access to reliable abortion data is poor.  This paper seeks to evaluate the 

possible effect of the liberalization of abortion laws in Ethiopia in 2005 on reports of 

terminated pregnancy. 

 

Methods and data:  This analysis uses the three rounds of DHS data available for 

Ethiopia  (2000, 2005, 2011).  As induced abortion cases cannot be distinguished from 

the other reasons for pregnancy termination, the outcome measure is a dichotomous 

birth outcome (live birth vs. terminated pregnancy), which is calculated from the pooled 

data for each year from 1995-2011.  Regression discontinuity design (RDD) is then 

applied to evaluate if the liberalization of the abortion law in Ethiopia in 2005 could be 

associated with a change in the incidence of pregnancy terminations, controlling for 

confounding by recall bias, sociodemographic factors and contraceptive and abortion 

service availability. 

 

Results:  After controlling for the other possible influential factors, the RDD analysis 

indicates that the odds of a reported pregnancy termination did not increase nor did it 

decrease as a direct result of the 2005 change in the abortion law.   There was a 

statistically significant 5.2% (p<0.001) greater odds of reporting a pregnancy termination 

for the Addis Ababa sample of women only. 
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Conclusion:  The results of this study indicate that liberalization of abortion laws do not 

necessarily lead to a drastic increase in reported pregnancy termination, particularly 

when the policy change comes alongside efforts to expand family planning services and 

where knowledge of the new law may not be widespread. 
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Introduction 

 

The practice of induced abortion is stigmatized and unsafe in countries where the legal 

status of abortion is highly restricted (Sedge et al., 2012, 2007).  Moreover, in these 

same countries, access to reliable abortion data is poor (Westoff, 2008).  And due to the 

poor availability of data, it is difficult to assess the impact of changes in abortion laws 

over time.   

 

In this context, this paper aims to evaluate the possible effect of the liberalization of 

abortion laws in Ethiopia in 2005 on the incidence of reported terminated pregnancies.   

I hypothesize that the incidence of reported terminated pregnancies will have increased 

after 2005 as compared to before 2005, controlling for all other factors; that the 

increase in reported terminated pregnancies is associated with rural residence, 

educational attainment and age at pregnancy; and that Addis Ababa region (compared 

to other regions of the country) will have experienced an increased odds of reported 

terminated pregnancy after the 2005 as compared to before 2005, controlling for all 

other factors. 

 

Background 

 

The implications of the legal status of abortion   
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The legal status of abortion in any country along with perceptions and knowledge of the 

penal code around abortion greatly impact access to and supply of safe abortion 

services (Ashford et al., 2012).  It has long been established that countries in which 

abortion laws are highly restrictive almost universally have high rates of unsafe 

abortions. (Sedge et al., 2012)  Countries where the legal indications for abortion have 

been expanded can experience a range of consequences depending on the measures 

that have or have not been put into place after change in the policy.  It has not been the 

case that liberalization of abortion laws always sees an increase in the incidence of 

induced abortion cases, as many policy-makers often use as the rationale to restrict 

access to safe abortion.  In fact, the Alan Guttmacher Institute and the World Health 

Organization have shown that abortion rates are lower in regions of the world where 

women reside under more progressive abortion policies (Sedgh et al., 2012) 

 

A country’s trajectory with respect to abortion uptake can vary greatly in the wake of 

policy change.  For example, abortion has been legal in India for several decades but the 

proportion of abortions that is unsafe remains high primarily due to lack of access to 

comprehensive abortion services and due to lack of understanding among the 

community about the legal status of abortion (Banerjee & Andersen, 2012).  Other 

countries such as South Africa and Bangladesh have been able to demonstrate that the 

number of unsafe abortions has declined as evidenced by the decline in abortion 

complications (Benson et al., 2011).   The difference in the path that a country will take 

after broadening of its abortion laws depends entirely on a host of steps that must be 
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put in to place that include supply side improvements such as training of providers and 

availability of medical abortion; and communications to make the public aware of the 

revised penal code (Ashford et al., 2012). 

 

Ethiopia country context 

Ethiopia is a country of almost 85 million people, 30% of whom live in poverty.  The vast 

majority of the population lives in the rural areas with 17% living in cities.  Unlike other 

African countries like Ghana and Tanzania, Ethiopia is considered to be urbanizing 

relatively slowly with the proportion of the population living in the cities expected to 

reach only 20% by 2020 (Simkins, 2013). Most Ethiopians have little education with 

adult literacy at only 39% (World Bank, 2013).  Urban-rural differentials exist in 

educational attainment with city-dwellers being more educated than their rural 

counterparts, and similarly, the wealthy being more educated than the poor  (Central 

Statistical Agency (Ethiopia) & ICF International, 2011).   

 

The country is divided into nine regions and two chartered cities (Addis Ababa and Dire 

Dawa).  Amhara, Oromiya and SNNP account for 85% of the population distribution.  

Vast regional differences exist in terms of access to contraceptive and abortion services 

and cultural norms around family size, for example. 
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Abortion in Ethiopia   

The 2005 DHS found that the maternal mortality ratio was 673, of which a significant 

proportion was related to unsafe abortions.  The WHO estimates that 1 in 7 maternal 

deaths in the region can be attributed to complications from unsafe abortions.  Prior to 

2005, abortion was allowable only in the case where the life of the woman was 

physically at risk.  With the reform in the law, the most notable areas of expansion for 

allowable indications for abortions include in cases of rape or incest, for the mental 

wellbeing of the woman and for minors (Ashford et al., 2012), which is important in the 

context of a median age of first marriage of only 16.5 years.   

 

It is estimated that 41% of all pregnancies in Ethiopia are unintended and that as a 

result, one quarter of these end in induced abortion.  The level of intendedness varies 

by region with the highest level being reported in Addis Ababa at 72% and lowest -- 9% -

- in Somali.  The high level in Addis reflects the desire for smaller family size as well as 

the higher proportion of unmarried and sexually active women.  Moreover, 

intendedness tends to be highest in the wealthiest quintile where the largest proportion 

of unintended pregnancies end in induced abortion.  (Sundaram et al., 2010) 

 

Access to safe abortion services is rapidly expanding in the wake of the change in law.  A 

cadre of mid-level service providers is being trained throughout the country to offer 

surgical abortion care at public sector hospitals and health centers, and in partnership 

with non-governmental organizations.  Medical abortion was greatly expanded in 
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Ethiopia in 2009 and is also quickly proliferating, increasing availability of safe abortion 

options (Wesseye, 2013; Ashford et al., 2012).  A pilot project in Tigray, for example, is 

training the relatively new Health Extension Worker cadre to make available medical 

abortion up to nine weeks gestation (Prata et al., 2011).  Still, regional differences in 

service availability as well as in demand for abortion services should not be 

underestimated.  

 

Figure 1 presents a graph of the pregnancy termination ratio (per 100 live births) over 

time, highlighting the legal policy change at the 2005 mark.  After a lag of about one 

year after the policy 

change, there appears to 

be a clear increase in the 

pregnancy termination 

ratio from 2006 to 2011, 

indicating a possible effect 

of the policy.  Though not 

shown here, a similar 

graph of the pregnancy 

termination rate (terminations proportional to all pregnancies) exhibits a similar 

pattern.   While it is the case that the strong uptick can be an artifact of decreasing 

number of live births over time – due to declining fertility in general -- juxtaposed 

against an increasing number of terminations, a regression discontinuity analysis can 

Figure 1. Pregnancy termination ratio, Ethiopia, 1995-2011 
(assembled from DHS 2000, 2005 & 2011 data) 
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highlight any other secular trend in abortion possibility occurring as a result of the policy 

change. 

 

Fertility and contraceptive use in Ethiopia  

Between 1990 and 2000, TFR declined in Ethiopia from 6.4 to below 6.0 largely due to 

an increase in the age of first marriage.  This held especially true for the city of Addis 

Ababa where fertility fell from 3.1 to 1.9 during the same period. (Sibanda et al., 2003)   

The Ethiopian government started expanding its family planning program in the mid-

1990s in an effort to reduce fertility further.  In addition, the Health Extension Worker 

cadre was created in 2005 and has been tasked, in part, with rolling out a family 

planning service package to the rural areas (USAID, 2012).  As measured by the 2011 

DHS, the TFR has fallen from 5.5 in 2000 to 4.8, with modern method contraceptive use 

now at 27.3% up from 6.3% in 2000.  However, unmet need for family planning still 

stands at over 26% even though it has seen a significant decline of over 10 percentage 

points over the last decade.  Moreover, unwanted fertility has increased over the same 

time period from 0.8 to 1.8.  Large urban/rural differences exist in access to family 

planning services as evidenced by Addis Ababa’s current TFR of 1.5, modern method use 

of 56% and unmet need of only 13.1%. (Central Statistical Agency (Ethiopia) & ICF 

International, 2011) 

 

Recall bias in reporting pregnancy terminations   
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Several studies confirm the ubiquitous nature of underreporting of induced abortions on 

surveys (Anderson et al., 1994; Philipov et al., 2004; Jones & Kost, 2007).   Other studies 

attest to the misplacement of the time of induced abortions (Udry et al., 1996; Philipov 

et al., 2004).   Recall bias in the form of underreporting of number of lifetime induced 

abortions has also been established (Jones & Forrest, 1992).   The reasons for mis- and 

under-reporting are multi-fold ranging from stigma, to faulty memory, to cognitive 

disassociation with pregnancy loss.  Furthermore, there has been little research on 

change in likelihood to underreport after the loosening of abortion laws.  Therefore, it is 

fully expected that the data used for this analysis contains some level of recall bias that 

must be controlled for in some systematic manner. 

 

Data and methods 

The analysis in this paper uses individual data from the three rounds of the 

Demographic and Health Surveys (DHS) conducted in Ethiopia in 2000, 2005 and 2011 

respectively (Central Statistical Agency (Ethiopia), 2001; 2006; 2012).  The DHS uses a 

stratified, multistage sampling design that is both nationally and regionally 

representative.  Because of the similar collection procedures, the data for this analysis 

are pooled from the three rounds to facilitate study of the outcome of interest over a 

continuous 16-year period (1995-2011).  Only the data from the individual female 

questionnaires are used, encompassing responses from a total of 26,745 women who 

have reported a pregnancy outcome as having occurred 1995 or later.  The recall period 
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for this analysis is cut off at 1995.  The total number of pregnancies for which there are 

outcomes for this analysis is 63,765. 

 

Abortion proxy 

The desired dichotomous dependent variable in this analysis is pregnancy outcome – 

i.e., induced abortion or live birth.  However, given that abortion information is not 

specifically ascertained in the DHS, the response to the pregnancy termination question 

is used as the proxy.   The question that is asked is “Have you ever had a terminated 

pregnancy?” with an affirmative answer indicating a termination either due to induced 

abortion, spontaneous abortion or stillbirth.  This paper follows the logic that a change 

in the terminated pregnancy indicator from 1995 to 2011 most likely represents a 

change in the incidence of induced abortion, and not of miscarriages or stillbirths.   

 

On a population level, the incidence of spontaneous abortions and stillbirths is readily 

associated with maternal nutritional status as one of the major correlates.  While it is 

recognized that many other factors may be responsible for spontaneous pregnancy loss, 

a vast literature exists on the association of maternal nutritional status and miscarriage 

and stillbirth  (Ronsman et al., 2009; Cai & Feng, 2005; King, 2003; Scott & Duncan, 

2002; Rosso, 1980, 1977).   Moreover, one can assess maternal nutritional status from 

the DHS through the two primary indicators -- body mass index and anemia.  Both of 

these indicators have improved in Ethiopia over time.  Maternal BMI has increased from 

19.9 in 2000 to 20.2 in 2011 while the incidence of moderate and severe anemia among 
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women of reproductive age has declined from 9.2% in 2005 to 3.5% in 2011.   Therefore, 

while the case can be made that the miscarriage and stillbirth rate can be expected to 

have slightly declined with improving maternal nutritional status over the last decade, 

changes in pregnancy termination are assumed to have been driven largely by changes 

in the likelihood of induced abortion.  Magnani et al. tested the use of the pregnancy 

termination indicator as a proxy for detecting induced abortions in Turkey with some 

success (1996). 

 

Additional pregnancy terminations reported prior to the most recent terminations have 

not been included in this analysis due to incompleteness of the date information.  As the 

number of these additional terminations is very low, it is assumed that the results of the 

analysis are not significantly affected by their exclusion. 

 

Contraceptive access and abortion access scores 

In order to account for the time variant change in women’s access to contraceptives and 

to safe abortion services across Ethiopia, this paper uses source data to calculate the 

Family Planning Effort Index (FPEI).  The FPEI has been calculated periodically since 1972 

under a project implemented by the Futures Group where researchers are sent to 81 

countries to administer a questionnaire meant to elicit information on 31 aspects of 

family planning effort that fall with four domains:  policies, services, evaluation and 

access to methods (Ross & Smith, 2011).  Six elements of availability of contraceptive 

methods are combined with one indicator of access to safe abortion services to 
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calculate overall ‘access to methods.’  For the purposes of this analysis, the source data 

was obtained from Futures Group to be able to calculate contraceptive availability 

(without abortion) and abortion access alone for Ethiopia (Futures Group, 2013).  The 

four data points (from 1994, 1999, 2004 and 2009) were then interpolated to produce 

annual estimates of contraceptive availability and abortion availability between 1995 

and 2011. 

 

Analytical framework 

Figure 2 depicts the analytical framework for this analysis, following the pathway from 

pregnancy, be it intended or unintended, to the outcome variable of pregnancy 

outcome which is measured as a dichotomous live birth (0) or termination (1).  Given 

that the analysis is trying to isolate the effect of the change of abortion law in 2005, all 

other possible pathways to pregnancy outcome (and specifically to termination) are 

controlled for.   Therefore, the framework lends itself to a block-wise analysis of the 

covariates as follows: 

 

d. Recall bias:  To first establish that the data do, in fact, exhibit recall bias, a ‘time from 

survey’ variable has been constructed which accounts for number of years back from 

a survey that the outcome has been reported.  This variable implicitly accounts for 

interaction between the number of years since the survey and the survey round – 

e.g., time from survey = 2 can only denote a 2003 pregnancy outcome as reported In 

the 2005 survey, or a 2009 outcome in the 2011 survey.   The period of analysis is 
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1995 to 2011.   If the recall bias dummies show a significant pattern, they will be 

included as controls in all of the estimations to follow. 

e. Policy factors 

I. As the primary motivation for this analysis is to the study effects of the 2005 

change in the abortion law on reported pregnancy termination, the predictor 

of interest is time away from the policy change, or time0-timex, where time0 

represents 2005 and timex represents the reported year of pregnancy 

outcome.  Thus, the range for this variable becomes -10 (1995) to +6 (2011). 

II. Two other factors related to policy are included in this block:  contraceptive 

availability (or access) and abortion service availability.  The former directly 

impacts fecundability while the latter impacts birth outcome.   

f. Demographic factors:  The influence of socioeconomic and demographic factors on 

contraceptive decision-making (Najafi-Sharjabad et al., 2013; Barman, 2013; 

Johnson, 2011) and pregnancy outcomes (Gipson et al., 2008; Basu, 2003) has been 

well established.  The covariates that fall within this ambit of factors include the 

female respondent’s age at pregnancy and household wealth quintiles; region of 

residence; place of residence (urban/rural); and number of years of educational 
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attainment. 

Figure 2.  Analytic framework studying effect of abortion policy change in Ethiopia 

 

To address the association with spontaneous pregnancy loss, maternal nutrition is 

also included as a control here in the form of two variables – – low body mass index 

(i.e., BMI<18.5) and any anemia (0=no; 1=yes).  BMI is measured in the DHS as 

kilograms/meter2.  Anemia is measured as a hemoglobin level below 12.0 g/dl. 
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Analytical methodology 

 

A regression discontinuity design (RDD) is employed to determine if the change in the 

abortion law in 2005 resulted in a discontinuous change in the pregnancy termination 

rate.  As mentioned earlier, the primary predictor in this RDD is time elapsed from 2005, 

or time0-timex, where time0 represents 2005 and timex represents the reported year of 

pregnancy outcome.   

 

As a first step, an unadjusted bivariate regression will be executed to determine the 

linear, constant effect of the primary predictor time0-timex.   We then consider a non-

parametric approach to determine the presence of any non-linear treatment effects. 

 

After the functional form of the primary predictor is established, a block-wise 

introduction of covariates into the model will be executed according to the blocks 

described in the Analytical Framework above.  Recall bias will be included in the form of 

dummies for the variable ‘time from survey’; next, the other two policy covariates – 

contraceptive availability and abortion service availability—will be included along with 

the primary predictor to comprise the ‘policy factors’ block.  The demographic block of 

covariates will consist of age group, wealth quintile, years of education, region of 

residence, urban/rural residence, low BMI and any anemia. 
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Each block of covariates is included separately in the analysis, step-wise cumulatively, 

and all together in a comprehensive model.  A final composite model, distilling only 

statistically significant covariates along with the primary predictor is also executed to 

compare the change in effect size of the latter. 

 

Population weights as provided by the DHS are used where possible.  All analysis is 

performed using Stata/SE 11.2 (StataCorp, 2012).   To account for the complex survey 

design, the ‘svy’ command is used with all regressions and to show descriptive 

population-based proportions.  Table 1 provides a description of all of the variables used 

in this analysis.  The demographic variables are further broken down to show the 

distribution of pregnancy termination proportional to all pregnancies in the strata, and 

as proportional to the total number of terminations. 

 

Because Addis Ababa has unusually low fertility, high levels of modern method use, a 

relatively wealthy population and urbanicity, it is useful to evaluate the impact of the 

change in abortion law for the Addis Ababa regional alone, as well as to evaluate the 

 
 

The general form of the full econometric specification is: 
 

 
where Y = odds of pregnancy termination 
 = time as number of years elapsed since 2005 
 Policy = contraceptive availability and abortion availability variables 
 RecallBias = a vector of dummy variables denoting time from survey 
 Demographic = vector of demographic control variables 
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impact on the whole country excluding those in Addis Ababa.  Therefore, the three time 

functional forms will be re-estimated in each of these two samples – Addis Ababa only 

and the entire country excluding Addis Ababa --  to see if they are still valid; and using 

what results as the statistically significant time predictor functional forms, the other 

covariates will be included using the block-modeling algorithm used previously, in a full 

model and a composite model for both cases. 

 

 

Results 

 

Table 2 displays the results of each of the individual regression models.  Model 1 shows 

the odds ratios of the unadjusted model with only the time predictor variables.  Model 2 

adjusts for the recall bias with the time from survey dummies.  Model 3 controls for the 

policy factors of contraceptive and abortion availability.  And Model 4 includes all of the 

socioeconomic and demographic factors. 

 

The linear and quadratic functional forms of the predictor of time elapsed from 2005 is 

strongly significant in all models except for Model 2.  The linear form of time has an 

odds ratio that is consistently above 1.0, with the largest effect being in Model 3.  The 

quadratic form of time has an odds ratio falling slightly above 1.0.    Model 2 confirms 

that the data do, in fact, exhibit recall bias with the strongest effects being seen in the 

years closest to the survey years, and farthest back from the most recent survey (2011). 
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In Model 3, when the policy variables are included, the magnitude of the odds ratio for 

the time predictors increases.  Contraceptive availability and abortion availability are 

strongly significant but the directionality of the effects with respect to 1.0 is 

counterintuitive.  With every unit increase in contraceptive availability score, there is a 

15.6% higher odds of reporting a terminated pregnancy.  Similarly, a higher abortion 

availability score is associated with a 16.8% lower odds of reporting a terminated 

pregnancy. 

 

Model 4 controls for the vector of sociodemographic variables thought to have the 

largest possible influence on pregnancy outcome reporting.  Both forms of the time 

predictor variables have magnitudes similar to the unadjusted model.  Age at time of 

pregnancy outcome exhibits a classic U-shaped curve, with the youngest age group of 

women having a significant 38% higher odds of reporting a termination than women 

aged 25-29; and with women aged 35 and above having an increasingly higher (and 

statistically significant) odds of reporting a terminated pregnancy.   There appears to be 

no significant independent effect of wealth, urban/rural residence or educational 

attainment.  Nearly all of the regional effects are not significantly related with the 

exception of pregnancies in Addis Ababa, which have the highest (and statistically 

significant) odds – 1.88 – of being reported as a termination when compared with those 

in Tigray.   Finally, of the maternal nutritional controls, only any anemia is statistically 
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significant, implying that anemic women have a 62% higher odds of reporting a 

termination when compared with non-anemic women (p<0.05). 

 

Table 3 shows both the composite model, which includes all statistically significant 

covariates from the previous block-modeling series, and the full model with all 

covariates.  Most notably, both functional forms of the predictor ‘time’ become non-

significant with attenuated effects dropping below 1.0 in the composite model.   The 

effect of the recall bias remains, with larger magnitudes in the saturated model.  The U-

shaped effect of the age at pregnancy outcome also remains.  Contraceptive and 

abortion availability indicators are both non-significant, though the directionality of the 

odds ratios with respect to 1.0 is as expected in the composite model.   The odds ratio of 

maternal anemia remains statistically significant but attenuated when compared to 

Model 3 from Table 2.  Only the effect for the Addis Ababa region is strongly significant 

with a magnitude much higher than the other regions. 

 

Table 4 presents the results of the same block-wise analysis done previously but for 

pregnancies to mothers residing in the Addis Ababa region only.   This table also 

compares the composite model with the unadjusted and saturated models.  For this 

series of estimations, only the linear form of time was significant and only the covariates 

of educational attainment and age at pregnancy were statistically significant in the block 

models.  No evidence of recall bias was present.  The time predictor shows a significant 

and similar effect size between unadjusted and composite models but drops below 1.0 
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and becomes non-significant in the saturated model.  In the composite model, after 

adjusting for education age at pregnancy outcome and maternal anemia, a woman 

appears to have a 5.2% higher odds of reporting a termination with every passing year 

beyond 2005.   Educational attainment is significant, indicating a 6.8% increased odds of 

reporting a termination with each additional year of education.  However, the statistical 

significance of the age effect dissipates in both adjusted models with only a weakly 

significant effect for 40-44 year old women in the composite and for 20-24 year olds in 

the full model.  Maternal anemia has a statistically significant effect in the saturated 

model only. 

 

Finally, Table 5 presents the unadjusted, composite and full models for pregnancies in 

the entire country excluding those in the Addis Ababa region.  In this series of block 

modeling (individual block models not shown here), significant effects were obtained for 

the linear and quadratic forms of time; contraceptive and abortion availability; age at 

time of pregnancy outcome; maternal anemia; and the recall bias dummies.  Hence, 

these were included in the composite model. 

 

The strongly significant effect of time in the unadjusted model disappears after 

adjustment of the covariates, even dropping below 1.0 in the composite model.  No 

significant associations are seen with contraceptive availability or with abortion 

availability.  However, the U-shaped effect of age is readily seen, which appears to be 

stronger in the composite than the saturated model.  Recall bias effects are stronger in 
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the saturated than the composite model, on the other hand.  The effect of maternal 

anemia is statistically significant in both models with odds ratios above 1.0.  No other 

demographic covariates are significant in the saturated model. 

 

Discussion 

 

The policy implications 

By identifying a temporal variable as the primary predictor of pregnancy termination 

reporting in the analysis and controlling for other key observable influences, one should 

be able to adequately isolate the impact of the 2005 change in the law on reported 

pregnancy terminations.  In the bivariate models, the positive association between time 

elapsed from 2005 and reported pregnancy termination clearly exists.  However, after 

adjustment, the ‘time’ effect disappears, yielding the importance of age at time of 

pregnancy outcome and the recall bias as seen in Tables 3 and 5.   Therefore, one may 

conclude that for the country as a whole, the change in abortion law has not had a 

measurable effect on the reporting of terminations.  

 

The inclusion of the indices of contraceptive availability and abortion service availability 

are meant to account for the extent to which the change in legal framework has been 

accompanied by practical improvements in access.  Both the non-significance of these 

effects across models, and the case of significant but counterintuitive directionality (in 

Model 3, Table 2) cannot be explained except possibly in terms of data measurement 
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error.  Particularly for abortion availability, the indices for the late 1990s appear to be 

higher than the early-to-mid 2000s before dramatically improving again after 2005.  

Given that this is supposed to be a measure of access to safe abortion services, the 

numbers calculated for the 1990s do not seem valid which might account for the lack of 

a significant association in the model.  The contraceptive availability scores also appear 

to dip in the years between 2000 and 2005 during which time modern method CPR is 

known to have increased. 

 

Recall bias 

The inclusion of controls for recall bias appears to be warranted in most of the models 

from a statistical significance point of view.  From Table 2, we see that Model 2, the only 

block with recall bias, is the only one in which the time predictor becomes non-

significant.   Essentially, when one adjusts for the possible misplacement in time of the 

reported pregnancy outcome, it appears that there is no notable shift in the incidence of 

pregnancy termination reporting.  Also of note is that women living in Addis Ababa 

appear to have no significant misreporting pattern in their pregnancy outcomes as none 

of the recall bias dummies are significant.  This could be attributable to small numbers 

of pregnancies.   This might also reflect higher educational and wealth levels, or a lower 

propensity to misreport post-2005 driven by the reform in the penal code around 

abortion that would be better known in the capital. 

 

Demographic influences 
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The U-shaped association of age at time of pregnancy outcome in most of the models 

corroborates a known pattern of induced abortion globally – i.e., young, sexually active, 

often unmarried women, as well as older women, presumably of higher parity, are more 

likely to report pregnancy termination  (Bankole et al., 1999; Sedge et al., 2012, 2007).  

For the youngest age group, while both age of first sex and age of first marriage have 

increased from 16.4 in 2000 to 17.1 in 2011 with no measurable difference in the timing 

of these two events, unmet need is still seen to be highest among this group at 32.8% 

(Central Statistical Agency (Ethiopia) & ICF International, 2011).  And unmet need has 

shown to be associated with induced abortion (Westoff, 2008).  Indeed, we are also 

seeing a cohort effect in the results – that older women would have been less educated, 

less likely to have been using contraception, less well nourished, and more likely to be 

exposed to the risk of unwanted pregnancy than the younger cohorts.  This is 

juxtaposed against the fact that the older cohorts also married at younger ages, which 

would have decreased the exposure time for pre-marital (unwanted) pregnancies.  It 

should be noted that the number of cases of pregnancies for women in their 40s 

declines substantially, thereby increasing the proportional reports of termination (Table 

1). 

 

Maternal nutritional status in the form of any presence of anemia – mild, moderate or 

severe – appears to be significantly correlated with pregnancy outcome in almost every 

model.  The inclusion of this indicator goes directly to addressing the association 

between maternal nutritional status and spontaneous pregnancy loss, especially 
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miscarriage (Conde-Agudelo et al., 2000; Christian et al., 2003).  With 16.6% of Ethiopian 

women of reproductive age (and a higher proportion of pregnant women in this 

dataset) presenting with some level of anemia, and with 85.9% of all terminations 

occurring in anemic women (Table 1), this becomes an important control.  To the extent 

that maternal BMI is a proxy for nutritional status, serving more as a composite 

indicator, it is not surprising that low BMI does not show a significant effect in any of the 

models. 

 

Noteworthy non-effects include educational attainment, urban-rural residence and 

household wealth.  It appears that in most models, after controlling for recall bias, the 

odds of reporting a termination are almost entirely driven by age at time of pregnancy 

outcome, irrespective of other socio-demographic characteristics. 

 

While mostly non-significant, the effects of the dummies for the regions serve to mainly 

highlight the contextual differences across the country that go beyond the standard 

demographic controls.  Most of the regions exhibit odds ratios below 1.0 in comparison 

to the reference region of Tigray, and when compared to Addis Ababa.  The most 

interesting of these regional effects might have been for Amhara, Oromiya and SNNP, 

which together comprise over 85% of the population of the country, but none display 

statistically significant effects.  These findings likely reflect the unavailability of abortion 

services in most of the country outside of Addis Ababa, as well as lack of knowledge of 

the new law. 
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The Addis Ababa Effect 

Perhaps the most intriguing of all of the regional controls is that of Addis Ababa which 

remains an outlier in almost any demographic analysis of Ethiopia, or even of wider sub-

Saharan Africa.  Firstly, the capital city represents about 5% of the country’s population, 

and only about 2% of all pregnancies.  Addis is almost completely urban with 98% of the 

population in the highest wealth quintile.  Moreover, because the TFR for the city has 

historically been low (and currently at 1.5) with high contraceptive use rates and rising 

age of first marriage, the exceptional effect of inclusion of this region cannot be 

overestimated.   On the other hand, Addis Ababa arguably accommodates the best 

access to abortion services in the country which may have been accessed given the 

13.1% unmet need for family planning (Central Statistical Agency (Ethiopia) & ICF 

International, 2011).  Finally, because women in Addis Ababa have better nutritional 

status associated with higher socioeconomic status, their propensity for spontaneous 

pregnancy loss would be lower.  For all of these reasons, the results of the Addis only 

model as well as the Addis-omitted national model are both interesting. 

 

The estimation of the model for Addis Ababa alone reveals a strongly significant (linear) 

time effect in both bivariate and composite models, though the saturated model does 

not.  After controlling for education and age at pregnancy outcome, it appears that 

there is a 5.2% increased odds of reporting a terminated pregnancy with every passing 

year after 2005 for women residing in the capital city.    The effects for age at pregnancy 
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outcome and anemia largely dissipate in the Addis only model, leaving education as the 

only other significant covariate.  Therefore, unlike all of the other models, it seems that 

Addis has exhibited a discontinuous, if modest, increase in reports of terminated 

pregnancy as a result of the 2005 change in the abortion law.   

 

This triangulates with the fact that 9% of pregnancies in Addis have a reported outcome 

of termination – the highest of any region.  These findings are also supported by 

common knowledge that access to abortion services is greatest in Addis Ababa than 

elsewhere in the country, and the sexually active population there probably has the 

highest levels of awareness of the change in law.  However, the results should be 

viewed with caution as the sample size for Addis Ababa is low – a total of 2,860 

pregnancies with less than 10% as reported terminations (Table 1). 

 

Table 6 shows that the omission of Addis Ababa region from the analysis attenuates the 

time effect and renders it non-significant in the adjusted models.  The U-shaped age 

effect is once again in evidence, as is recall bias across years.  Here, we conclude that no 

policy effect is visible in Ethiopia outside of the capital city, indicating – as seen in Table 

3 -- that limited access to abortion services combined with unclear understanding of the 

new law continue to pose major barriers to the choice to terminate or to report a 

termination.   
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Limitations 

As with any effort to study an aspect of induced abortion in developing countries, data 

quality is the most notable limitation in this analysis.  Even though the question is posed 

as a ‘terminated pregnancy’ query and not an ‘induced abortion’ query, it is still difficult 

to gauge how much underreporting there might be – either due to stigma, or genuine 

lack of memory of the event.  Also unknown is whether the loosening of the abortion 

law would induce ease in reporting terminations.   

 

As a second generation of analysis, one could use the reproductive calendar data 

included in the 2005 and 2011 surveys to categorize directly reported pregnancy 

terminations according to 1) parity at the time of termination, 2) contraceptive use prior 

to terminated pregnancy, 3) trimester of termination and 4) wantedness of terminated 

pregnancy.  This algorithm would at least allow for a more informed assignment of type 

of termination – i.e., a termination at parity 0 or 1, with no contraceptive use, in second 

or third trimester with a status of ‘wanted pregnancy’ probably indicates spontaneous 

loss. (Magnani et al, 1996) 

 

However, a large proportion of the recall bias inherent in all surveys of this nature has 

been addressed through the inclusion of a vector of control variables that account for 

the year of survey and the number of years elapsed from a survey. 
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Having parity information at time of pregnancy termination would have been useful but 

because the reproductive calendar was not included in every survey round for Ethiopia, 

this was not possible.  However, the age at pregnancy outcome is a strong proxy for 

parity. 

 

The inclusion of anemia status measured at the time of survey is problematic in 

controlling for the risk of spontaneous pregnancy loss for up to 16 years prior to the 

survey.  However, because the majority of reported pregnancy terminations (71%) are 

within four years prior to the survey, the use of current anemia status as a proxy seems 

justifiable. 

 

The measures of contraceptive and abortion availability are not as robust as one would 

want.  The scores are highly subjective in nature and vulnerable to the lack of sensitivity 

common to composite measures.  While they have been used in regression analysis by 

other researchers – e.g., Bongaarts, 2013, the scores are much more useful as an 

indicator of policy effectiveness over time than of the contraceptive or abortion access 

environment in a given year (Ross & Smith, 2011). 

 

The issue of overlapping birth outcomes may be of concern given that the analysis has 

allowed for reported birth outcomes across surveys.  However, because the recall bias 

variables account for time away from survey year as well as for the survey year itself, 
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the potential bias from the multiplicity of birth outcomes issue should be mostly 

addressed. 

 

As with all regression discontinuity designs, omitted variables can have significant 

impacts on the efficiency of the estimator.  It is assumed that all of the major pathways 

of causality have been addressed through the inclusion of blocks of influential factors as 

controls.   

 

 

Conclusion 

 

This study represents the first time that a regression discontinuity design has been 

employed to evaluate the impact of change of an abortion law on pregnancy 

terminations.  As more and more countries in the developing world, especially in sub-

Saharan Africa, move toward liberalizing their abortion policies and strengthening their 

family planning programs, new methods to assess the effect of such changes could 

prove useful in informing future policy and programmatic implications. 

 

In the case of Ethiopia, the impact is particularly difficult to tease out as the change in 

law was accompanied by declining fertility during a decade in which the government 

redoubled its efforts to broaden the reach of its family planning program.  Still, the 

analysis shows quite clearly that, with the exception of Addis Ababa, there is no 
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measurable change in the incidence of reported pregnancy terminations as a result of 

the policy change.   In the same vein, this analysis reconfirms the anomaly that is Addis 

Ababa, where the change in abortion law seems to have played a modest role in 

increasing reported terminations. 

 

While there is strong empirical evidence from other countries like South Africa and 

Nepal that liberalization of abortion laws can reduce complications from unsafe 

abortions (Ashford et al., 2012; Benson et al., 2011), it is difficult to assess their impact 

in terms of the quantum of terminations overall.    Indeed, there are ample cases of 

countries where tight abortion restrictions provide the backdrop for high rates of largely 

unsafe abortion.  This study highlights one country case where the loosening of the 

abortion penal code has neither driven termination rates up or down directly.   

 

Provision of wider contraceptive availability alongside access to safe abortion services 

appears to reduce unwanted pregnancies and, for women who still find themselves 

pregnant with an unintended pregnancy, increase the chances that they may find safe 

abortion options where access is good – such as in Addis Ababa.  Anecdotal evidence 

from abortion providers in Ethiopia such as Marie Stopes International indicate that 

post-abortion care cases (the proxy for abortion complications) have declined since 

2005 accompanied by a concomitant increase in comprehensive abortion care cases 

(Weyessa, 2013).  Moreover, the results of this paper reinforce the influence of age as 

the primary determinant of pregnancy termination.  
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Refinement of the methodology, paired with better data as abortion reporting systems 

are put in place where legal frameworks are being expanded, holds promise for 

repeating the analysis for Ethiopia in future as well as for other similar countries.  A 

longer-term analysis of the effects of changes in abortion policy would be an important 

contribution to the knowledge base that needs to be expanded around this issue.
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Table 1. Description of variables used in analysis  
 Range Mean or 

weighted 
proportion of 

population 

Distribution of 
pregnancy 

terminations 

Dependent variable   Proportio-
nal to all 
pregnan-

cies 

Propor-
tional to 

total 
termina-

tions 
Pregnancy outcome live birth = 0 

termination = 1 
(61,208) 0.962 

(2,557) 0.038 
  

Independent variables     
Primary predictor     

Time elapsed from 2005 -10 to +6 
(1995-2005 to 2011-

2005) 

-3.59   

Policy covariates     
Contraceptive availability 

score 
21.3 - 45.5 32.6   

Abortion service 
availability score 

9.7 - 31.1 15.1   

Recall bias covariate     
Time from survey 

(as number of years back 
from survey round 1, 2 or 

3) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

2,329 (3.7%) 
7,089 (11.1%) 
6.360 (10.0%) 
6.729 (10.6%) 
7,114 (11.2%) 
6,502 (10.2%) 
4,459 (7.0%) 
4,954 (7.8%) 
4,561 (7.2%) 
3,904 (6.1%) 
3,384 (5.3%) 
1,644 (2.6%) 
1,075 (1.7%) 
1,241 (1.9%) 
    973 (1.5%) 
    791 (1.2%) 
    656 (1.0%) 
Mean: 5.50 

 

  

Demographic covariates     
Age at time of pregnancy 

outcome 
15-19 years  
20-24 years 
25-29 years 
30-34 years 
35-39 years 
40-44 years 
45-49 years 

0.166 
0.279 
0.238 
0.176 
0.103 
0.036 
0.003 

0.041 
0.033 
0.030 
0.034 
0.050 
0.095 
0.145 

0.178 
0.241 
0.188 
0.157 
0.134 
0.089 
0.013 

Household wealth quintile Poorest 
Poorer 
Middle 

0.215 
0.213 
0.211 

0.031 
0.034 
0.034 

0.192 
0.209 
0.206 



 

 161 

Richer 
Richest 

0.199 
0.162 

0.033 
0.043 

0.192 
0.203 

Region of residence Tigray 
Affar 

Amhara 
Oromiya 

Somali 
Benishangul-Gumuz 

SNNP 
Gambela  

Harari  
Addis Ababa 

Dire Dawa 

0.064 
0.010 
0.252 
0.390 
0.029 
0.010 
0.217 
0.003 
0.002 
0.019 
0.003 

0.039 
0.034 
0.035 
0.039 
0.038 
0.038 
0.036 
0.031 
0.052 
0.089 
0.041 

0.065 
0.009 
0.230 
0.402 
0.029 
0.010 
0.204 
0.002 
0.003 
0.044 
0.003 

Place of residence urban  
rural  

0.116 
0.884 

0.05 
0.04 

0.15 
0.85 

Educational attainment 0-19 years 2.87   
Low body mass index <18.5 

>18.5 
21.4% 
78.6% 

0.040 
0.038 

0.191 
0.809 

Any anemia Yes 
No 

16.6% 
83.4% 

0.042 
0.038 

0.141 
0.859 

Addis Ababa region 
Pregnancy outcome live birth = 0 

termination = 1 
(2,601) 0.909 

(259) 0.091 
  

Age at time of pregnancy 
outcome 

15-19 years  
20-24 years 
25-29 years 
30-34 years 
35-39 years 
40-49 years 

0.279 
0.170 
0.320 
0.157 
0.070 
0.012 

0.080 
0.093 
0.075 
0.098 
0.126 
0.153 

0.248 
0.182 
0.274 
0.175 
0.101 
0.022 

Household wealth quintile Poorest 
Poorer 
Middle 
Richer 

Richest 

0.004 
0.006 
0.003 
0.006 
0.982 

  

Place of residence urban  
rural  

0.992 
0.008 

  

Educational attainment 0-19 years 6.34   
Low body mass index <18.5 

>18.5 
0.079 
0.921 

0.071 
0.088 

0.064 
0.936 

Any anemia Yes 
No 

0.062 
0.938 

0.112 
0.085 

0.079 
0.922 
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Table 2.  The effect of the 2005 change in abortion law on pregnancy outcome by model 
Model 1: 

Unadjusted 
Model 2:  

Recall bias 
Model 3: 

Policy factors 
Model 4: 

Demographic factors 
 Odds 

ratio 
 Odds 

ratio 
 Odds 

ratio 
 Odds 

ratio 
time 1.070*** time 1.011 time 1.247*** time 1.107*** 
time2 1.005*** time2 1.002* time2 1.050*** time2 1.007*** 
  Time 

from 
survey  
(ref=0) 

 Contraceptive 
availability 

1.156*** Age at  
time of 
pregnancy 
outcome 
(ref=25-29) 

 

  1 0.759*** Abortion 
availability 

0.832*** 15-19 1.376** 

  2 0.572***   20-24 1.113 
  3 0.426***   30-34 1.197 
  4 0.320***   35-39 1.854*** 
  5 0.295***   40-44 3.219*** 
  6 0.298***   45-49 4.107*** 
  7 0.228***   Wealth (ref = 

poorest) 
 

  8 0.201***   poorer 1.123 
  9 0.222***   middle 1.177 
  10 0.194***   richer 1.140 
  11 0.361***   richest 1.252 
  12 0.385***   Region# 

(ref=Tigray) 
 

  13 0.268***   Affar 0.723* 
  14 0.387***   Amhara 0.938 
  15 0.354***   Oromiya 0.898 
  16 0.503***   Somali 0.976 
      Benishangul-

Gumuz 
0.811 

      SNNP 0.871 
      Gambela 0.797 
      Harari 1.086 
      Addis Ababa 1.890*** 
      Dire Dawa 0.875 
      Residence 

(Ref=urban) 
0.913 

      Education 1.019 
      Low BMI 

(Ref=no) 
1.093 

      Any anemia 
(Ref=no) 

1.258** 

*** indicates significance at p<0.001; ** p<0.01; * p<0.05 
NOTE: All models adjusted for clustering due to complex survey design 
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Table 3.  Composite and saturated models of the effect of the 2005 change in abortion 
law on pregnancy outcome 

Model 5: Composite Model 6: Saturated  
 Odds ratio  Odds ratio 

time 0.854 time 1.104 
time2  0.975 time2  1.007 
Contraceptive availability 0.969 Contraceptive availability 0.991 
Abortion availability 1.130 Abortion availability 0.984 
Age at time of pregnancy 
outcome (ref=25-29) 

 Age at time of pregnancy 
outcome (ref=25-29) 

 

15-19 1.462*** 15-19 1.394*** 
20-24 1.136 20-24 1.147 
30-34 1.155 30-34 1.203 
35-39 1.726*** 35-39 1.906*** 
40-44 3.311*** 40-44 3.344*** 
45-49 3.729*** 45-49 3.423*** 

Time from survey (ref=0)  Time from survey (ref=0)  
1 0.774 1 0.881 
2 0.573*** 2 0.883 
3 0.385*** 3 0.675 
4 0.281*** 4 0.532** 
5 0.253*** 5 0.396*** 
6 0.298*** 6 0.545** 
7 0.253*** 7 0.443*** 
8 0.193*** 8 0.387*** 
9 0.263*** 9 0.564* 

10 0.210*** 10 0.455** 
11 0.375*** 11 0.848 
12 0.430** 12 0.939 
13 0.200*** 13 0.478* 
14 0.388*** 14 0.925 
15 0.352*** 15 0.815 
16 0.613 16 1.298 

Any anemia (Ref=no) 1.174* Wealth (ref = poorest)  
  poorer 1.124 
  middle 1.164 
  richer 1.131 
  richest 1.230 
  Region# (ref=Tigray)  
  Affar 0.730* 
  Amhara 0.929 
  Oromiya 0.903 
  Somali 0.995 
  Benishangul-Gumuz 0.818 
  SNNP 0.884 
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  Gambela 0.810 
  Harari 1.010 
  Addis Ababa 1.910*** 
  Dire Dawa 0.878 
  Residence (Ref=urban) 0.904 
  Education 1.018 
  Low BMI (Ref=no) 1.108 
  Any anemia 

(Ref=no) 
1.258** 

*** indicates significance at p<0.001; ** p<0.01; * p<0.05 
NOTE: All models adjusted for clustering due to complex survey design 
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Table 4.  Unadjusted, composite and saturated models of the effect of the 2005 change in abortion 
law on pregnancy outcome, Addis Ababa region ONLY 

Unadjusted Model Composite Model Saturated Model 
 Odds Ratio  Odds Ratio  Odds Ratio 

time 1.049** time 1.052*** time 0.970 
  education 1.068*** education 1.070*** 
  Age at time of 

pregnancy 
outcome 
(ref=25-29) 

 Age at time of 
pregnancy 
outcome  
(ref=25-29) 

 

  15-19 1.523 15-19 1.813** 
  20-24 1.051 20-24 1.071 
  30-34 1.282 30-34 1.285 
  35-39 1.928 35-39 1.854 
  40-49 2.557* 40-49 2.049 
  Any anemia 

(Ref=no) 
1.327 Time from survey 

(ref=0) 
 

    1 1.252 
    2 0.880 
    3 1.178 
    4 0.601 
    5 0.554 
    6 0.597 
    7 0.629 
    8 0.359* 
    9 0.312* 
    10 0.181** 
    11 0.354 
    12 0.188* 
    13 0.545 
    14 0.242 
    15 0.596 
    16 0.475 

    Contraceptive 
availability 

1.022 

    Abortion 
availability 

1.008 

    Low BMI 
(Ref=no) 

0.731 

    Any anemia 
(Ref=no) 

1.622* 

*** indicates significance at p<0.001; ** p<0.01; * p<0.05 
NOTE: All models adjusted for clustering due to complex survey design 
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Table 5.  Unadjusted, composite model and saturated models of the effect of the 2005 change in 
abortion law on pregnancy outcome, excluding Addis Ababa region 

Unadjusted Model Composite Model Saturated Model 
 Odds Ratio  Odds Ratio  Odds 

Ratio 
time 1.070*** time 0.838 time 1.082 
time2  1.005** time2  0.972 time2  1.003 
  Contraceptive 

availability 
0.961 Contraceptive 

availability 
0.984 

  Abortion 
availability 

1.148 Abortion availability 1.000 

  Age at time of 
pregnancy 
outcome  (ref=25-
29) 

 Age at time of 
pregnancy outcome  
(ref=25-29) 

 

  15-19 1.477*** 15-19 1.391** 
  20-24 1.147 20-24 1.167 
  30-34 1.158 30-34 1.184 
  35-39 1.752*** 35-39 1.906*** 
  40-44 3.432*** 40-44 3.386*** 
  45-49 3.878*** 45-49 3.412*** 
  Time from survey  

(ref=0) 
 Time from survey  

(ref=0) 
 

  1 0.768 1 0.879 
  2 0.561*** 2 0.862 
  3 0.364*** 3 0.636* 
  4 0.270*** 4 0.508** 
  5 0.243*** 5 0.379*** 
  6 0.289*** 6 0.528** 
  7 0.242*** 7 0.427*** 
  8 0.185*** 8 0.374*** 
  9 0.257*** 9 0.556* 
  10 0.207*** 10 0.456** 
  11 0.372*** 11 0.848 
  12 0.438** 12 0.984 
  13 0.183*** 13 0.444* 
  14 0.384*** 14 0.950 
  15 0.329*** 15 0.790 
  16 0.604 16 1.320 
  Any anemia 

(Ref=no) 
1.192* Wealth (ref = 

poorest) 
 

    poorer 1.125 
    middle 1.166 
    richer 1.137 
    richest 1.248 
    Region# (ref=Tigray)  
    Affar 0.728* 
    Amhara 0.924 
    Oromiya 0.904 
    Somali 0.992 
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    Benishangul-Gumuz 0.817 
    SNNP 0.885 

    Gambela 0.818 
    Harari 1.096 
    Dire Dawa 0.878 
    Residence 

(Ref=urban) 
0.889 

    Education 1.008 
    Low BMI (Ref=no) 1.116 
    Any anemia 

(Ref=no) 
1.249** 

*** indicates significance at p<0.001; ** p<0.01; * p<0.05 
NOTE: All models adjusted for clustering due to complex survey design 

 
 

 
 
 

  



 

 168 

Chapter 6 References  

Agarwal, D. K., Agarwal, A., Singh, M., Satya, K., Agarwal, S., & Agarwal, K. N. (1998). 

Pregnancy wastage in rural Varanasi: Relationship with maternal nutrition and 

sociodemographic characteristics. Indian Pediatrics, 35(11), 1071-1079.  

Anderson, B. A., Katus, K., Puur, A., & Silver, B. D. (1994). The validity of survey 

responses on abortion: Evidence from Estonia. Demography, 31(1), 115-132.  

Ashford, L., Sedgh, G., & Singh, S. (2012). Making abortion services accessible in the 

wake of legal reforms, in brief. New York: Guttmacher Institute.  

Banerjee, S. K., & Andersen, K. (2012). Exploring the pathways of unsafe abortion in 

Madhya Pradesh, India. Global Public Health, 7(8), 882-896.  

Bankole, A., Singh, S., & Haas, T. (1999). Characteristics of women who obtain induced 

abortion: A worldwide review. International Family Planning Perspectives, 25(2), 

68-77.  

Barman, S. (2013). Socio-economic and demographic differentials of contraceptive 

usage in Indian states: A study based on NFHS data. Journal of Human Ecology, 

42(1), 53-68.  

Basu, A. (Ed.). (2003). The sociocultural and political aspects of abortion. Westport, CT: 

Praeger Publishers.  



 

 169 

Benson, J., Andersen, K., & Samandari, G. (2011). Reductions in abortion-related 

mortality following policy reform: Evidence from Romania, South Africa and 

Bangladesh. Reproductive Health, 8, 39-4755-8-39.  

Boland, R., & Katzive, L. (2008). Developments in laws on induced abortion: 1998-2007. 

International Family Planning Perspectives, 34(3), 110-120.  

Bongaarts, J. (2013). The impact of family planning programs on the unmet need for 

contraception. Unpublished manuscript.  

Cai, Y., & Feng, W. (2005). Famine, social disruption, and involuntary fetal loss: Evidence 

from Chinese survey data. Demography, 42(2), 301-322.  

Central Statistical Agency (Ethiopia) and ICF International. (2012). Ethiopia demographic 

and health survey 2011. Addis Ababa, Ethiopia and Calverton, MD: Central 

Statistical Agency (Ethiopia) and ICF International.  

Central Statistical Agency (Ethiopia) and ORC Macro. (2001). Ethiopia demographic and 

health survey 2000. Addis Ababa, Ethiopia and Calverton, MD: Central Statistical 

Agency (Ethiopia) and ORC Macro.  

Central Statistical Agency (Ethiopia) and ORC Macro. (2006). Ethiopia demographic and 

health survey 2005. Addis Ababa, Ethiopia and Calverton, MD: Central Statistical 

Agency (Ethiopia) and ORC Macro.  



 

 170 

Christian, P., West, K. P., Khatry, S. K., Leclerq, S. C., Pradhan, E. K., Katz, J., et al. (2003). 

Effects of maternal micronutrient supplementation on fetal loss and infant 

mortality: A cluster-randomized trial in Nepal. The American Journal of Clinical 

Nutrition, 78(6), 1194-1202.  

Conde-Agudelo, A., Belizan, J. M., & Diaz-Rossello, J. L. (2000). Epidemiology of fetal 

death in Latin America. Acta Obstetricia Et Gynecologica Scandinavica, 79(5), 371-

378.  

Futures Group. (2013). Data provided by John Ross, October 24, 2013  

Gipson, J. D., & Hindin, M. J. (2008). "Having another child would be a life or death 

situation for her": Understanding pregnancy termination among couples in rural 

Bangladesh. American Journal of Public Health, 98(10), 1827-1832.  

Johnson, F. A., & Madise, N. J. (2011). Targeting women at risk of unintended pregnancy 

in Ghana: Should geography matter? Sexual & Reproductive Healthcare : Official 

Journal of the Swedish Association of Midwives, 2(1), 29-35.  

Jones, E. F., & Forrest, J. D. (1992). Underreporting of abortion in surveys of U.S. 

women: 1976 to 1988. Demography, 29(1), 113-126.  

Jones, R. K., & Kost, K. (2007). Underreporting of induced and spontaneous abortion in 

the United States: An analysis of the 2002 national survey of family growth. Studies 

in Family Planning, 38(3), 187-197.  



 

 171 

King, J. C. (2003). The risk of maternal nutritional depletion and poor outcomes 

increases in early or closely spaced pregnancies. The Journal of Nutrition, 133(5 

Suppl 2), 1732S-1736S.  

Magnani, R. J., Rutenberg, N., & McCann, H. G. (1996). Detecting induced abortions 

from reports of pregnancy terminations in DHS calendar data. Studies in Family 

Planning, 27(1), 36-43.  

Najafi-Sharjabad, F., Zainiyah Syed Yahya, S., Abdul Rahman, H., Hanafiah Juni, M., & 

Abdul Manaf, R. (2013). Barriers of modern contraceptive practices among Asian 

women: A mini literature review. Global Journal of Health Science, 5(5), 181-192.  

Philipov, D., Andreev, E., Kharkova, T., & Shkolnikov, V. (2004). Induced abortion in 

Russia: Recent trends and underreporting in surveys. European Journal of 

Population, 20(2), 95-117.  

Prata, N., Gessessew, A., Campbell, M., & Potts, M. (2011). "A new hope for women": 

Medical abortion in a low-resource setting in Ethiopia. Journal of Family Planning 

and Reproductive Health Care, 37, 196-197.  

Ronsmans, C., Fisher, D. J., Osmond, C., Margetts, B. M., Fall, C. H., & Maternal 

Micronutrient Supplementation Study Group. (2009). Multiple micronutrient 

supplementation during pregnancy in low-income countries: A meta-analysis of 

effects on stillbirths and on early and late neonatal mortality. Food and Nutrition 

Bulletin, 30(4 Suppl), S547-55.  



 

 172 

Ross, J., & Smith, E. (2011). Trends in national family planning programs, 1999, 2004 and 

2009. International Perspectives on Sexual and Reproductive Health, 37(3), 125-133.  

Rosso, P. (1977). Maternal nutrition, nutrient exchange, and fetal growth. Current 

Concepts in Nutrition, 5, 3-25.  

Rosso, P. (1980). Placental growth, development, and function in relation to maternal 

nutrition. Federation Proceedings, 39(2), 250-254.  

Scott, S., & Duncan, C. J. (2002). Demography and nutrition: Evidence from historical and 

contemporary populations. Malden, MA: Blackwell Science.  

Sedgh, G., Henshaw, S., Singh, S., Ahman, E., & Shah, I. H. (2007). Induced abortion: 

Estimated rates and trends worldwide. Lancet, 370(9595), 1338-1345.  

Sedgh, G., Singh, S., Shah, I. H., Ahman, E., Henshaw, S. K., & Bankole, A. (2012). Induced 

abortion: Incidence and trends worldwide from 1995 to 2008. Lancet, 379(9816), 

625-632.  

Sibanda, A., Woubalem, Z., Hogan, D. P., & Lindstrom, D. P. (2003). The proximate 

determinants of the decline to below-replacement fertility in Addis Ababa, Ethiopia. 

Studies in Family Planning, 34(1), 1-7.  

Simkins, C. (2013). Urbanization in africa and its relation to the demographic 

dividend:  2010 to 2060, background paper.  Washington DC: World Bank.  



 

 173 

Statacorp LP. (2012). Stata 11. College Station, TX.  

Sundaram, A. et al. (2010). Benefits of meeting the contraceptive needs of Ethiopian 

women, in brief. New York: Guttmacher Institute.  

Udry, J. R., Gaughan, M., Schwingl, P. J., & van den Berg, B. J. (1996). A medical record 

linkage analysis of abortion underreporting. Family Planning Perspectives, 28(5), 

228-231.  

USAID. (2012). Three successful sub-Saharan African family planning programs: Lessons 

for meeting the MDGs. Washington, DC: USAID.  

Westoff, C. F. (2008). A new approach to estimating abortion rates (DHS Analytical 

Studies No. 13). Calverton, MD: Macro International, Inc.  

Weyessa, T. (2013). An evaluation of post-abortion contraceptive uptake following a 

youth friendly service intervention in Ethiopia.  Oral presentation at the 

International Conference on Family Planning, Addis Ababa, Ethiopia, Nov 2013. 

Unpublished manuscript.  

Word Health Organization. (2008). Unsafe abortion: Global and regional estimates of the 

incidence of unsafe abortion and associated mortality in 2008. Geneva, Switzerland: 

World Health Organization.  

World Bank. (2013). Ethiopia at a glance. Washington DC: World Bank.   



 

 174 

 
 
 
 
 
 
 

CHAPTER 7:  Conclusion 
  



 

 175 

A.  Summary of results 

 

The dissertation as a whole was written with the goal of furthering our understanding of 

the how fertility has changed in sub-Saharan Africa with a particular focus on the 

proximate determinant of induced abortion.  To this end, the analytic papers addressed 

three aims: 

1. To assess how fertility change has occurred in each country of SSA for which 

time series data are available and in seven other non-SSA comparator countries 

2. To measure the influence of unmet need on induced abortion across countries 

of sub-Saharan Africa while testing two different estimates of abortion 

3. To evaluate the possible effect of the liberalization of abortion laws in Ethiopia 

in 2005 on the incidence of reported terminated pregnancies. 

 

Aim 1 

Chapter 4 contains the first analytic paper and corresponds to Aim 1.   The results of this 

analysis confirmed in a descriptive manner the first hypothesis that most of the declines 

in fertility across SSA have been attributable to increases in proportions of unmarried 

women and to a lesser extent, uptake of contraception.  The decomposition exercise has 

clearly shown this to be the case for most countries in SSA, which stand out in contrast 

to the seven non-SSA comparator countries where fertility declines have been largely 

due to contraceptive uptake and to a lesser extent, rising age of marriage; or due to 

equivalent contributions of each.   
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I also hypothesized that one would find regional variations in both the magnitude of 

fertility and composition of fertility change across SSA.  Indeed, the analysis has 

confirmed that Southern Africa as a region is far ahead of the other three regions of SSA 

with lower levels of fertility currently, greater contributions of contraceptive use and 

increasing proportions of women unmarried.  Eastern Africa appears to be at higher 

levels of TFR than Southern Africa but still ahead of most of Western and Central Africa. 

  

The third hypothesis stated that urban-rural differences would exist in both the 

magnitude of fertility decline and the composition of fertility change.  Again, 

decomposition of fertility change in four country cases stratified by place of residence 

and key city showed wide urban-rural gaps in fertility decline overall as well as in the 

individual contributions of the proximate determinants.  Moreover, key cities such as 

Addis Ababa have historically been at much lower levels of fertility due to high 

proportions of unmarried women and modern method contraceptive use, thereby 

presenting a gap in fertility even with the urban cohort of women from the same 

country. 

 

Aim 2 

In exploring the question laid out in Aim 2, I hypothesized, first, that unmet need would 

be positively associated with induced abortion.   After controlling for an array of 

motivational, behavioral and enabling factors, the results of the model using the 
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Westoff-based estimates of Total Abortion Rates confirm a positive relationship 

between unmet need and induced abortion (0.0172, p<0.05).  The unadjusted models 

for both sets of TAR estimates (Guttmacher/WHO and Westoff) returned strongly 

significant, positive coefficients of unmet need.  However, the positive association 

should not be overstated given the inherent risk for collinearity due to inclusion of CPR 

for the Westoff estimate, and the obvious complementary nature of unmet need to met 

modern method need. 

  

The association between unmet need and induced abortion was, as hypothesized, 

moderated to  differing degrees by motivational, behavioral and enabling factors but 

directionality of the relationships as well as lack of statistical significance for some of the 

covariates rendered the analysis unable to yield firm conclusions on causality or 

explanatory pathways.  Of the statistically significant motivational factors, infant 

mortality rate and ideal number of children were positively correlated with TAR, which 

may be observed under high fertility regimes.  The one behavioral factor of statistical 

significance was the inverse association of the index of postpartum insusceptibility with 

TAR, which may represent a dual coping mechanism – breastfeeding/postpartum 

abstinence and/or abortion -- for women having unmet need.   Among the enabling 

factors, only the inverse relationship between birth attended by a trained health 

professional and TAR was statistically significant, perhaps indicating a lower level of 

access overall to family planning and reproductive health services. 
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Finally, the paper employed two different estimators of TAR in the hopes of gaining 

insight into the utility of each of these measures in quantitative analyses.  As 

hypothesized, the Westoff regression modeling-based estimates of TAR proved to be 

more robust than the Guttmacher/WHO regional estimates of TAR, primarily due to 

greater variance in the estimates and narrower confidence intervals. 

 

Aim 3 

In evaluating the impact of the change in abortion law in Ethiopia, I first studied the 

incidence of reported terminated pregnancies over time and found that I could not 

confirm a secular increase after 2005, the year of the policy change, after controlling for 

an array of covariates.   

 

I had also hypothesized that an increase in reported terminated pregnancies would be 

associated with women who primarily reside in rural areas, are less educated and are 

older.   Most of the results show no independent association with place of residence or 

educational attainment of the woman after adjustment for potential confounding.  

However, there appears to be a clear U-shaped association with age – i.e., the youngest 

group of women and women in their 30s and 40s are more likely to report pregnancy 

terminations with every passing year beyond 2005. 

 

I also tried to address the potentially extreme effect of the inclusion of Addis Ababa 

region in the analysis by testing the hypothesis that the capital city will have 
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experienced an increased odds of reported terminated pregnancy after the 2005 as 

compared to before 2005, controlling for all other factors.  This hypothesis was indeed 

confirmed by the model, though with a small magnitude in change in reports of 

terminated pregnancy in the Addis Ababa sample.  However, the analysis of the non-

Addis Ababa sample showed no change in reported pregnancy termination over time. 

 

 

B.  Study strengths and limitations 

 

Strengths 

The most significant strength of the first analytic paper (in Chapter 4) is that it 

represents the only country-by-country decomposition of fertility change by the 

proximate determinants for SSA in recent years.  Moreover, the analysis can be easily 

updated as new DHS datasets become available.  The analysis has great utility value for 

policy-makers and advocacy purposes around the demographic dividend, for example. 

 

The second paper (Chapter 5) details a successful attempt at reconfirming Westoff’s 

finding of a positive correlation between unmet need and induced abortion (2008) – an 

important relationship given the great proportion of unintended pregnancies among 

women with unmet need, and the myriad negative health outcomes associated with 

unintended pregnancy (Sundaram, 2010).  It also tests the use of two different 
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estimators of total abortion rate for such an analysis to reveal the relative merits and 

deficiencies of each. 

 

The third paper (Chapter 6) represents the first time that regression discontinuity design 

has been used to evaluate the impact of reform in a national abortion law in terms of 

reported pregnancy termination.  The methodology is ripe for refinement and 

replication as better data sources become available for reported induced abortion and 

for contraceptive and abortion service availability.  The medium- to long-term impact of 

such laws would be worth evaluating. 

 

Limitations 

As with any study requiring a reliable estimate of induced abortion, all three analytic 

papers were vulnerable to this deficiency.  The proximate determinants analysis 

compensated for the lack of directly observed abortion measures by using the Westoff 

regression-based modeled estimates, which I deemed to be adequate given the need for 

a relative measure – i.e., I was not studying absolute changes in the incidence of 

abortion but rather trends in the proportion of fertility change attributable to induced 

abortion.  Where the Westoff estimates seemed implausible in the urban-rural-key city 

decomposition, I relied on Guttmacher/WHO regional estimates.   

 

The second and third papers relied more heavily on abortion estimates as they were the 

dependent variable of interest.  To this end, the second paper tested two different 
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estimators of total abortion rate, each having its own shortcomings.  The 

Guttmacher/WHO estimates were for four regions of SSA over three time points, 

yielding a total of only 12 different point estimates of TAR.  The Westoff estimates 

suffered from a certain degree of collinearity given the required inputs of contraceptive 

use and TFR, and the implicit relationship between unmet need and its complement, 

met need for contraception.  The unmet need measure itself is problematic given its 

parameter of married women only, and the prevalence of induced abortion among 

unmarried sexually active women. 

 

The third paper attempted to use the reported pregnancy termination indicator as a 

proxy for induced abortion, which appears to be a valid choice in light of the presumed 

stable proportion of reported termination due to stillbirth and miscarriage over time, 

and the inclusion in the model of controls for maternal nutritional status, which is 

correlated with spontaneous pregnancy loss.  In all three papers, the analysis would 

have clearly benefited from more reliable estimates of induced abortion. 

 

Other weaknesses in the analyses include the validity of how each of the proximate 

determinants are calculated in the first paper.  The need to revisit Bongaarts’ framework 

is discussed in further detail in section D of this chapter.  The second paper would 

benefit from more qualitative and perhaps, latent construct modeling to elucidate more 

analytically viable pathways linking unmet need to unintended pregnancies, and 

unintended pregnancies to induced abortion.  Finally, the third paper is wanting most 
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notably in better measurements of contraceptive and abortion access.  While recall bias 

is inherent in reporting of pregnancy terminations, in particular, and even of live births 

to a lesser extent, my efforts to account for this bias with time-from-survey dummies 

should have adequately corrected for this. 

 

 

C. Policy and programmatic implications 

 

The proximate determinants analysis and accompanying decomposition in Chapter 4 

suggest that a greater policy emphasis on expanding and strengthening family planning 

programs is warranted in most of SSA in order to increase the contribution of modern 

method use to address high levels of unmet need.  Age of marriage is already steadily on 

the rise in most countries but there is scope for legal interventions around raising the 

allowable age of marriage for girls, which would be relevant particularly in rural areas.  

Some country outliers such as Madagascar have actually seen no increase or even a 

slight decrease in the age of marriage and may benefit from a reform in the law. 

 

Chapter 5 establishes a positive relationship between unmet need for family planning 

and one of the proximate determinants of fertility – induced abortion.  For advocates of 

family planning generally and for proponents of a rights-based approach to reproductive 

health care and choice, even the suggestion of an association between unmet need with 

abortion provides further rationale to address the former.  Similarly, policy makers keen 
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to reduce maternal mortality might also consider the results of this study to pursue 

interventions that decrease unmet need and increase safe abortion service provision 

given the well-documented morbidity and mortality associated with unsafe induced 

abortion in much of the developing world. 

 

Finally, the study presented in Chapter 6 provides evidence that legal reforms around 

the indications for abortion do not have to result in a sudden surge of reported 

pregnancy terminations.  From a policy perspective, these results bolster support for a 

more holistic approach to legalizing abortion, expanding contraceptive availability and 

providing safe comprehensive abortion care to help women and couples meet their 

reproductive desires and goals.   The results presented in Chapter 6 also point to the 

need to promote better communications around reforms in the penal code for abortion. 

One can surmise from the results, and from anecdotal evidence, that the new law is 

largely misunderstood or not known at all outside of the capital city (Weyessa, 2013). 

 

D.  Avenues for future research 

The analyses done in the three analytic papers in this dissertation reveal several 

directions for future research.  Regarding the proximate determinants research, it would 

be a worthwhile exercise and a significant contribution to the field of demography if the 

entire PD framework and its associated calculations were revised to reflect changes to 

the sex and reproduction-related behaviors captured in the framework particularly 

outside of marriage.  Stover attempted to do this 15 years ago (1998) but given the 
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nearly 35 years that have elapsed since Bongaarts originally introduced the framework, 

much has changed even beyond what Stover had hoped to address.   

 

The current extremely short durations of breastfeeding, for example, in some countries 

can push the index of postpartum insusceptibility over 1.0.  Therefore, the average birth 

interval with breastfeeding is probably no longer 18.5 as Bongaarts suggested.  As 

discussed in Chapter 4, proportions of women unmarried should probably be revised to 

reflect proportions of women not sexually active.  The sterility correction factor of 1.08 

may no longer be accurate, given the opposing factors of improved nutritional status 

and increased sexually transmitted infection-related sterility.  (Stover, 1998)  The 

‘minor’ determinants might also be revisited to see if they need to be incorporated into 

the calculus – particularly fecundability, which at least some recent research has 

indicated as a conscious tool of fertility control (Blanc, 2002). 

 

Regarding unmet need and induced abortion, both indicators could use better 

measurement methods.   Unmet need should be readily measured among sexually 

active married and unmarried women, and the DHS should make available this 

disaggregated data for obvious research and policy reasons.   Induced abortion, of 

course, continues to defy quantification in the absence of routine surveillance and 

reporting systems in most of SSA and other developing countries.  Country-level 

estimates need to be made available where possible.  As mentioned earlier, qualitative 
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studies might also be helpful in elucidating pathways for further quantitative research 

on the relationship between unmet need and induced abortion.   

 

For countries considering reforms in abortion policy and law, policy makers and 

researchers might consider putting in place surveillance systems that could track the use 

of abortion services – safe and unsafe – in the wake of a legal change to better inform 

improvements in services.  Also, as indicated earlier, research around effective 

communication of the legal changes would help to increase utilization of safe abortion 

services.
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