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PREFACE 

The Demographic and Health Surveys (DHS) Program is one of the principal sources of international data 

on fertility, family planning, maternal and child health, nutrition, mortality, environmental health, 

HIV/AIDS, malaria, and provision of health services. 

One of the objectives of The DHS Program is to analyze DHS data and provide findings that will be useful 

to policymakers and program managers in low- and middle-income countries. DHS Analytical Studies serve 

this objective by providing in-depth research on a wide range of topics, typically including several countries 

and applying multivariate statistical tools and models. These reports are also intended to illustrate research 

methods and applications of DHS data that may build the capacity of other researchers. 

The topics in this series are selected by The DHS Program in consultation with the U.S. Agency for 

International Development. 

It is hoped that the DHS Analytical Studies will be useful to researchers, policymakers, and survey 

specialists, particularly those engaged in work in low- and middle-income countries. 

 

 

 

Sunita Kishor 

Director, The DHS Program 
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ABSTRACT 

The study of fertility preferences in relation to the number of children is important for understanding the 

factors that contribute to fertility levels. There has been little research on women who have fewer than their 

ideal number of children, or unrealized fertility, in low- and middle-income countries. This report focuses 

on women age 40-49 in 25 countries from the four geographical regions of Western and Central Africa, 

Eastern Africa, Asia and the Middle East, and Latin America and the Caribbean. The report examines trends 

in fertility preferences, the distribution of unwanted fertility and unrealized fertility, and the factors 

associated with unrealized fertility. There were some significant increases in fertility preferences, especially 

in the African regions, although these were of very small magnitude. Unrealized fertility was the highest in 

Western and Central Africa, followed by Eastern Africa, and the remaining two regions. We find that having 

fewer than four children in the African regions and fewer than two children in the remaining two regions 

increases the likelihood of unrealized fertility. We also find little evidence of sex preferences after reaching 

a specific ideal number. We explored the relationship between unrealized fertility and other covariates such 

as education, wealth quintile, and contraceptive use. Some country-specific deviations from the regional 

results are also discussed. 

Key words: Unrealized fertility, fertility preferences, ideal number of children, sex preferences 
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1 BACKGROUND OF THE REPORT 

There has long been a focus on studying fertility outcomes and childbearing goals in an effort to understand 

the factors that contribute to fertility levels. Women who have fewer children than their ideal number have 

unrealized fertility, and those who have more than their ideal number have unwanted fertility. Ideally, every 

woman would achieve her desired fertility and avoid both unwanted fertility and unrealized fertility. Prior 

research in low- and middle-income countries (LMIC) focused on unwanted fertility. However, recent 

studies have emphasized the importance of examining both unwanted fertility and unrealized fertility 

(Bongaarts 2001; Bongaarts and Casterline 2013; Casterline and Han 2017; Nitsche and Hayford 2020; 

Yeatman, Trinitapoli, and Garver 2020). There is also increasing interest in studying unrealized fertility or 

the factors that are associated with women not meeting their fertility goals, although much of this research 

is focused in developed countries (Casterline and Han 2017). However, little attention has been given to 

women who have fewer children than intended, or unrealized fertility, in LMICs. 

There is great interest in studying the fertility trends in Sub-Saharan Africa (SSA) and other LMICs due to 

the projected increase in population as a result of high fertility, which will result in social, economic, and 

environmental challenges (Bongaarts and Casterline 2013). Estimates of fertility projections provide 

valuable information for public health, fertility planning, and service provision. In addition, fertility and 

health outcomes, such as maternal morbidity and mortality, are linked. For example, older age at 

childbearing and higher fertility rates have negative effects on both maternal and child health outcomes and 

mortality (Billari et al. 2007; Girum and Wasie 2017; Rutstein and Winter 2015). Since reproductive rights 

include the right to freely decide the number, spacing, and timing of children, it is important to understand 

both unrealized fertility and unintended fertility and the role they might play in reproductive rights. This 

highlights the importance of continued research on fertility desires, behaviors, and trends, as well as the 

misalignment of childbearing goals and outcomes. 

Several studies have examined trends in total fertility, both independently and by examining the main 

drivers for fertility change. Between 1990 and 2019, the global fertility rate fell from 3.2 to 2.5 live births 

per woman (United Nations Department of Economic and Social Affairs Population Division 2020). This 

decline varied by region, with fertility levels substantially higher in Africa. Between 2010 and 2019, 7 of 

the 10 countries with the largest reduction in total fertility rate were found in SSA, although the SSA decline 

is still occurring at a slower pace than other regions in the world (United Nations Department of Economic 

and Social Affairs Population Division 2020). Africa is still in the early stages of fertility transition, while 

Asia and Latin America are approaching replacement fertility or below (Searchinger et al. 2013). In SSA, 

the total fertility rate reached 4.6 births per woman in 2019, while in Latin America and the Caribbean it is 

2.0 and in Eastern and South-East Asia, it is 1.8 births per woman (United Nations Department of Economic 

and Social Affairs Population Division 2020). Further studies show that the pace of fertility decline in Africa 

is much slower than Asia and Latin America (Bongaarts and Casterline 2013). Several factors can contribute 

to a decline in fertility, beginning with changes in the proximate determinants of fertility, such as marriage 

or contraceptive use, to indirect cultural and socioeconomic factors (Bongaarts 1978; Finlay, Mejía-

Guevara, and Akachi 2018; Majumder and Ram 2015). Studying fertility preferences, especially in 

comparison to fertility behavior, can also shed light on the trends in fertility levels and the reasons for the 

slower rate of decline in fertility levels in SSA in comparison to other regions. 
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Studies indicate that women who say they want no more children are indeed less likely to have more 

children (Cleland, Machiyama, and Casterline 2020). A review of longitudinal studies conducted across 

Asia and Africa found that the baseline desire of women to stop childbearing was a strong predictor of 

subsequent fertility, although this study also found a discrepancy between preference and behavior, as well 

as instability in preference, especially in SSA (Cleland, Machiyama, and Casterline 2020). However, 

another study found that 40% of women in SSA did not meet their stated fertility intentions, and had fewer 

children than their ideal number, compared to 26% in non-SSA countries (Channon and Harper 2019). 

Compared to other LMICs, higher levels of education are not related to better correspondence between 

fertility intentions and outcomes in SSA (Channon and Harper 2019). In Middle and Western Africa 

countries, on average, 48% of women with secondary or higher education had fewer children than their 

ideal number of children, compared to 24% who had more children than their ideal (Channon and Harper 

2019). 

Factors associated with the realization of fertility intentions include education, employment status, religious 

affiliation, and overall life satisfaction (Bongaarts 2010; Spéder and Kapitány 2009). Social context also 

looks at unrealized fertility, with individual and social expectations about childbearing playing an important 

role in the perception of fertility problems (Barden-O'Fallon 2005). For example, in low-income 

agricultural societies, there is a tendency to desire larger numbers of children compared to higher-income 

societies with more developed secondary and tertiary sectors (Bongaarts and Casterline 2013). A study 

conducted across 30 SSA countries found that a woman’s level of education is negatively associated with 

increased fertility and desired family size (Bongaarts 2010). Cultural norms and ethnicity have also been 

found to be associated with unrealized fertility (Fayehun et al. 2020). A study conducted in Nigeria found 

that Hausa-Fulani women had greater odds of having unrealized fertility compared with women from other 

ethnic groups (Fayehun et al. 2020). Another study found that in SSA, a woman’s ability to meet fertility 

ideals was related to the region where she lived (Channon and Harper 2019). 

There is also a possible link between sex preferences and unrealized fertility intentions. If one sex is 

preferred over the other or a specific sex composition is the ideal, women may report an ideal number of 

children that is greater than their current number if they have not reached that preference. For example, if 

a couple has only sons, it is possible they would increase their ideal number because they want at least one 

daughter. Studies on sex preferences and unrealized fertility have been inconsistent. Some studies have not 

found support for sex preference, while others have documented some associations between sex preference 

and fertility outcomes (Fuse 2010; Rossi and Rouanet 2015). An examination of 50 Demographic and 

Health Surveys (DHS) conducted between 2000 and 2008 found that although a balanced preference is the 

most common, countries and regions vary in the prevalence of son and daughter preference. Overall, 

daughter preferences were predominant in Latin America, the Caribbean, and several Southeast Asian 

countries, whereas son preference was prevalent in Southern and Western Asia and Northern Africa (Fuse 

2010). Findings in SSA countries were mixed with son preference prevalent in 16 of the 28 countries 

examined (Fuse 2010). Another study conducted with African countries found strong and increasing son 

preference in North Africa, and a preference for a variety or no preference in most of SSA (Rossi and 

Rouanet 2015). A study conducted in India found that son preference was still persistent. More than 80% 

of the couples with only daughters wanted to have additional children, whereas in families with only sons, 

the chances of a subsequent pregnancy were inversely associated with the number of sons (Kastor and 

Chatterjee 2018). 
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Another study conducted across three South Asian countries found that contraceptive use was higher among 

women with more sons, and that having more sons was also associated with a decreased desire for another 

child (Jayaraman, Mishra, and Arnold 2009). In Nigeria, a study found that having only daughters was 

associated with higher odds of unrealized fertility (Fayehun et al. 2020). Further, a study conducted across 

64 countries found that fertility behavior was consistent with son preference and that the fertility response 

to the absence of sons was larger in Central Asia and South Asia. Thus, the latent demand for sons is more 

likely to manifest when fertility levels are low. This study also found that girls tend to grow up with more 

siblings than boys, since those families with girl children would presumably continue to have children in 

hopes of having a boy. The larger family size has potential implications for overall well-being and resource 

allocation (Filmer, Friedman, and Schady 2009). Further, the sex of the firstborn child may also play a role 

in subsequent fertility preferences, with men and women both wanting more children after having a 

firstborn daughter and fewer children after having a firstborn son (Lamson 2020). Therefore, couples may 

adjust their ideal number of children based on the sex composition of their children, and this in turn will 

have an effect on unrealized fertility. 

In this report, we focus on women age 40-49. We assume that women in this age group are near the end of 

their childbearing years and would therefore be suitable for comparing fertility preferences to the number 

of living children. The report attempts to answer the following research questions: 

1. Have fertility preferences for the birth cohort of women age 40-49 in the most recent survey 

changed over time? This will help us understand if changes in fertility preferences are the drivers 

of fertility behavior. 

2. What is the distribution of unrealized and unwanted fertility by region and countries? 

3. What are the main determinants of unrealized fertility among women age 40-49? This will help us 

understand if specific subgroups of women have higher unrealized fertility compared to others. 

4. Do sex preferences exist after achieving a specific ideal number of children? 
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2 DATA AND METHODS 

2.1 Data 

Data from countries with four DHS between 1998 and 2019 (between a 15- and 20-year span) were selected 

for the analysis (see Table 1). This resulted in the selection of 25 countries from the four geographical 

regions of Western and Central Africa (7 countries), Eastern Africa (8 countries), Asia and the Middle East 

(8 countries), and Latin America and the Caribbean (2 countries). Since the data were only available for a 

select number of countries from each region, especially for Latin America and the Caribbean, caution should 

be taken in generalizing the findings to each region. All surveys were used in the trend analysis section of 

this report, while only the most recent survey was used for the remaining analyses that included the 

descriptive results of the outcome and the regressions. 

Table 1 Surveys included in the analysis 

Region Country DHS surveys 

Western and Central Africa Benin 2017-18 2011-12 2006 2001 
  Cameroon 2018-19 2011 2004 1998 
  Ghana 2014 2008 2003 1998-99 
  Guinea 2018 2012 2005 1999 
  Mali 2018 2012-13 2006 2001 
  Nigeria 2018 2013 2008 2003 
  Senegal 2018 2014 2010-11 2005 
      

Eastern Africa Ethiopia 2016 2011 2005 2000 

 Kenya 2014 2008-09 2003 1998 

 Malawi 2015-16 2010 2004-05 2000 

 Rwanda 2014-15 2010-11 2005 2000 

 Tanzania 2015-16 2009-10 2004-05 1999 

 Uganda 2016 2011 2006 2000-01 

 Zambia 2018-19 2013-14 2007 2001-02 

 Zimbabwe 2015 2010-11 2005-06 1999 
      

Asia and the Middle East Armenia 2015-16 2010 2005 2000 
  Bangladesh 2017-18 2014 2007 2004 
  Cambodia 2014 2010-11 2005-06 2000 
  Egypt 2014 2008 2005 2000 
  Indonesia 2017 2012 2007 2002-03 
  Jordan 2017-18 2012 2007 2002 
  Nepal 2016 2011 2006 2001 
  Philippines 2017 2013 2008 2003 
      

Latin America and the Caribbean Colombia 2015-16 2009-10 2004-05 2000 
  Haiti 2016-17 2012 2005-06 2000 

 

2.2 Outcome variables 

For the trend analysis, we focus on the ideal number of children and whether this changed significantly 

over time. The question for ideal number of children is as follows for women who have living children: “If 

you could go back to the time you did not have any children and could choose exactly the number of 

children to have in your whole life, how many would that be?” Women without living children are asked 

“If you could choose exactly the number of children to have in your whole life, how many would that be?” 
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After this question, women are asked how many of the children they would like to be boys, girls, or either. 

Thus, we have variables for ideal number of children, ideal number of boys, and ideal number of girls. 

Women usually give a numerical response to these questions, although in some cases, a non-numerical 

response such as “It is up to God” is given. As shown in Appendix Table 1, the percentage of women age 

40-49 who gave a non-numerical response for ideal number of children was less than 5% for most countries 

included in our analysis in the most recent survey. However, this percentage was higher in several countries 

in Western and Central Africa and reached over 15% in Guinea, Mali, and Senegal. It was disproportionally 

high in Ethiopia with 18% of women giving a non-numeric response. Women who provided a non-

numerical response were excluded from the analysis. An alternative would be to impute the missing values 

to obtain an estimated numerical value for women who give a non-numerical response. However, this would 

introduce error into the analysis, and we could not confidently select a model that would predict the ideal 

number of children. The exclusion of non-numerical responses is a limitation of our analysis that would 

disproportionally affect the results for the Western and Central Africa region. We also excluded the non-

numerical responses for ideal number of boys and ideal number of girls. 

The second set of outcome variables is derived from the comparison of the women’s reported ideals and 

current number of living children. We construct a variable from the difference of these two variables and 

categorize the responses as: 1. ideal is less than current number of children (unwanted fertility), 2. ideal 

equals current number, and 3. ideal is more than current number of children (unrealized fertility). Similar 

variables were constructed by taking the difference between the ideal number of boys and current number 

of living sons, and the difference between the ideal number of girls and current number of living daughters. 

2.3 Methods 

2.3.1 Trend analysis 

For all analyses, we focus on women age 40-49 in the most recent survey. In Appendix Table 2, we see that 

among women age 15-49, fewer than 5% have a birth between age 40-49 for all the countries in the analysis. 

For the trend analysis, we are working with cross-sectional data, and are only able to follow birth cohorts 

over time. We construct birth cohorts of women in the most recent survey and track the birth cohort for 

women age 40-49 in the most recent survey in the trend analysis. To determine the significance of the 

change from one survey to the next, we fit a Poisson regression for each of the variables of ideal number of 

children, ideal number of boys, ideal number of girls, current number of living children, current number of 

living sons, and current number of living daughters with the year of the survey as the main independent 

variable (or range of years for the regional analysis). We perform this analysis for each country separately 

and for each of the four geographical regions after appending the surveys. When using appended data for 

the analyses, we give equal weight to each survey so that one survey does not dominate the results of the 

other due to the relatively large sample size. Line plots are produced to summarize the trends for each 

geographical region with a solid line indicating a significant change between successive surveys and a 

dotted line indicating no significant difference. A table then summarizes the trend results for the ideal 

number of children, ideal number of boys, and ideal number of girls for all the countries. 

2.3.2 Descriptive analysis and maps 

The percentage distribution of unrealized fertility for the total, boys, and girls is examined by region, and 

also for each country separately in the most recent survey. Two national maps are also produced to 
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summarize the percentages of unrealized fertility and unwanted fertility for each country for easy 

comparability. 

2.3.3 Regression analysis 

The regression analysis focuses on unrealized fertility, when women report that their ideal number of 

children is more than their current number of children. Unrealized fertility for boys or girls was not included 

in the regression analysis. This analysis was performed among women age 40-49 in the most recent survey. 

The sample size of women age 40-49 for each country is shown in Appendix Table 2. Adjusted logistic 

models are fit for each geographical region with the following controls: education level, age at first birth, 

wealth quintile, place of residence, exposure to family planning (FP) messages from radio, television, or 

newspapers, and contraceptive use. For the models that were fit for each region using appended data, the 

country was also included as a variable in the model. Three separate models with the same outcome of 

unrealized fertility are fit to include fertility-related variables that are highly correlated and therefore could 

not be included in the same model. Model 1 includes the total number of living children, Model 2 includes 

the total number of boys and total number of girls, and Model 3 includes a sex composition variable. 

Due to the different distributions of the number of children by regions, the fertility-related variables for 

number of living children, number of living boys, number of living girls, and sex composition were 

categorized differently by regions as shown in Table 2 below. The distribution of these variables for each 

region is also shown in Appendix Table 6. 

Table 2 Coding of fertility variables by region 

 
Western and Central Africa and Eastern 

Africa 
Asia and the Middle East, and Latin America 

and the Caribbean 

Number of children 0-2, 3, 4, 5, and 6 or more children 0-1, 2, 3, and 4 or more children 
Number of living boys 

or girls 0-1, 2, 3, and 4 or more  0, 1, 2, and 3 or more  
Sex composition • 0-3 children, 

• 4 children with more sons than 
daughters, 

• 4 children with more daughters than 
sons, 

• 2 sons and 2 daughters, 

• 5 children with more sons than 
daughters, 

• 5 children with more daughters than 
sons, and 

• 6 or more children 

• 0-1 children, 

• 1 son and 1 daughter, 

• 2 sons and no daughters, 

• no sons and 2 daughters, 

• 3 children with sons more than daughters, 

• 3 children with daughters more than sons, 
and 

• 4 or more children 

 

All analyses considered the sampling design and sampling weights, and were performed with Stata 16 

software. 
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3 RESULTS 

The results contain four subsections. We describe the distribution of fertility preferences, trends in fertility 

preferences, the distribution of ideal minus current number of children, and finally, the regression results 

for unrealized fertility. The results are presented by geographical regions with country-specific results found 

in the Appendix tables. 

 3.1 Distribution of fertility preferences 

Figure 1 Percent distribution of ideal number of children for women age 40-49 in the most recent survey 
for each country in the analysis 

 

Figure 1 describes the percent distribution of ideal number of children for women age 40-49 in the most 

recent survey for each country. These percentages are also summarized in Appendix Table 1 along with the 

mean ideal number of children. The figure shows preferences for larger family sizes in the African regions 

compared to the other two regions. Countries in the African regions had higher percentages of women who 

ideally wanted 5 or more children compared to the countries in the other two regions. There were some 

variations between the countries within each region. For example, Ghana had a very high percentage of 

women with an ideal of 3-4 children (40%) compared to the rest of the countries in the Western and Central 
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Africa region, and it also had the lowest mean ideal number of children as shown in the Appendix table. A 

similar pattern was found for Kenya and Rwanda in the Eastern Africa region. In Asia and the Middle East, 

women from most countries ideally wanted either 1-2 or 3-4 children. However, Cambodia and Jordan had 

high percentages of women who wanted 5-6 children compared to the remaining countries in that region. 

Approximately 60% of women in Bangladesh and Nepal ideally wanted 1-2 children. Finally, women in 

Cambodia preferred smaller family size compared to women in Haiti. 

Non-numeric responses were the highest in Western and Central Africa with 21% in Guinea and 19% in 

Senegal. Ethiopia had a much higher percentage of non-numeric responses compared to the remaining 

countries in Eastern Africa, with 18% compared to 7% and less in the remaining countries. Several countries 

including Colombia, Haiti, Nepal, the Philippines, and Zimbabwe had a non-numeric response rate less 

than 1%. Non-numeric responses were excluded from the remaining analysis in the report. 

3.2 Trends in fertility preferences 

Figures 2-5 summarize the trends in each region in the mean ideal number of children and number of living 

children for the total, boys, and girls. The trend analysis focuses on the birth cohort of women who were 

age 40-49 in the most recent survey. The results show whether the fertility preferences for this birth cohort 

changed over time. A dashed line indicates no statistically significant change, while a solid line indicates a 

significant change. It is expected that the number of children in a cohort increases over time as women 

grow older and have more children. 

Figure 2 Trends in fertility preferences and number of living children in Western and Central Africa 
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Figure 3 Trends in fertility preferences and number of living children in Eastern Africa 

 

Figure 4 Trends in fertility preferences and number of living children in Asia and the Middle East 
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Figure 5 Trends in fertility preferences and number of living children in Latin America and the Caribbean 

 

Overall, we observe that Western and Central Africa had the highest mean ideal number of children, 

followed by Eastern Africa, and the remaining two regions, which had approximately equal mean ideal 

numbers of children. The same pattern is observed for the ideal number of boys and ideal number of girls. 

In Appendix Table 3, which includes country-specific estimates, we see that the mean ideal number of 

children in the most recent survey for the total was 6.0 in Western and Central Africa (from 5.1 in Ghana to 

6.7 in Mali and Nigeria), 5.3 in Eastern Africa (from 4.1 in Rwanda to 6.1 in Uganda), 3.0 in Asia and the 

Middle East (from 2.4 in Nepal to 4.0 in Jordan), and 3.0 in Latin America and the Caribbean (from 2.6 in 

Colombia to 3.4 in Haiti). 

In general, across all regions, we see significant increases in the ideal number of children. However, as 

shown in Figures 2-5, the increases were small in magnitude. In Appendix Table 3, for the two African 

regions, we see an increase of approximately 0.3 in the total mean ideal number of children between 

successive time periods. For the remaining two regions, the increases were between 0.1 and 0.2 children. 

The overall change between the first time period and the last was a 0.7-0.8 increase for the African regions, 

0.4 increase for Latin America and the Caribbean, and a decrease of approximately 0.1 child for Asia and 

the Middle East. These changes were statistically significant, although they are very small. Changes over 

time were even smaller for the ideal number of boys and ideal number of girls. We also see very similar 

estimates for the ideal number of boys and girls. In Western and Central Africa, there was slightly higher 

mean ideal number of boys compared to girls, but this difference was less than 0.3 for each time period. 

In Appendix Table 3, we also observe the country-specific trends in the mean ideal number of children. 

Differences indicated in bold are greater than 0.5 in magnitude. We see few changes over 0.5 children 
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between successive surveys for most countries. The largest differences between the first and last survey in 

the analysis were found in the African countries and were mainly for the total ideal number of children. 

Only three countries, Uganda, Zambia and Zimbabwe, had a difference of greater than one child between 

the first and last survey. Uganda and Zambia also had a difference of greater than 0.5 child for the ideal 

number of boys and girls between the first and last survey. None of the remaining countries had a change 

of more than 0.5 children for the ideal number of boys or girls. The exception was Rwanda with a 0.51 

decrease in ideal number of girls between the first and last survey. 

In addition to trends in fertility preferences, the comparison of the mean ideal number of children to the 

number of living children in Figures 2-5 provides an initial description of the level of unrealized fertility 

(where ideal is greater than current number) and unwanted fertility (where ideal is lower than the current 

number) and how these change over time for the selected birth cohort. In Western and Central Africa, we 

see in Figure 2 a higher mean ideal number of children compared to number of living children in each time 

period, which indicates that there is unrealized fertility. This gap is also the largest compared to the other 

regions. This finding is demonstrated in Section 3.3. There was a slight narrowing of this gap after women 

had 4.5 children. The ideal number of boys remained relatively steady at 2.5 boys across the time periods 

and the ideal number of girls at approximately 2 girls. Unrealized fertility was greater for boys compared 

to girls in this region. 

In Eastern Africa in Figure 3, the gap between total ideal number of children and number of living children 

began to decrease in the period prior to the most recent survey, after women in this birth cohort had 4.5 

living children. The gap between ideal number of boys/girls and number of living sons/daughters was 

relatively small and decreased after having a mean of 2 boys/girls. In fact, in the last two time periods, there 

were slightly more boys/girls than the ideal number, which indicated a shift towards unwanted fertility. 

In Asia and the Middle East in Figure 4, there was very little difference between the mean ideal number of 

children and the number of living children, especially after having a mean of 3 children. We see a slightly 

larger mean number of living sons/daughters compared to the ideal number of boys/girls after having a 

mean of 1.5 boys/girls. This indicates unwanted fertility when fertility preferences were asked for each sex 

separately. 

In Latin America and the Caribbean in Figure 5, there was no unrealized fertility after women had a mean 

of 2.5 children, and in the last two time periods, we see evidence of some unwanted fertility. We see the 

same pattern for the ideal number of boys/girls with no unrealized fertility after having a mean of one 

boy/girl, and with some evidence of unwanted fertility in the two most recent time periods. 

3.3 Distribution of unwanted fertility and unrealized fertility 

By taking the difference between the ideal number of children and the current number of living children, 

we can observe where women age 40-49 have experienced unwanted fertility (ideal<current number), have 

reached their ideal (ideal=current number), or have unrealized fertility (ideal>current number). Figures 6-

9 summarize these distributions in each region for total children, boys, and girls. These estimates are based 

on the most recent survey for each country and women age 40-49. Appendix Table 4 provides these 

estimates with 95% confidence intervals (C.I.) as well as the country-specific estimates. 
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Figure 6 Distribution of ideal minus current number of children in Western and Central Africa 

 

 
Figure 7 Distribution of ideal minus current number of children in Eastern Africa 
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Figure 8 Distribution of ideal minus current number of children in Asia and the Middle East 

 
 

 
Figure 9 Distribution of ideal minus current number of children in Latin America and the Caribbean 
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Overall, when we compare all regions, we see that Western and Central Africa had the highest percentage 

of unrealized fertility (62%: 95% C.I. 61.9%, 63%), followed by Eastern Africa (48%: 95% C.I. 47%, 49%), 

Latin America and the Caribbean (35%: 95% C.I. 33%, 36%), and Asia and the Middle East (31%: 95% 

C.I. 30%, 31%). Unwanted fertility was the highest in Latin America and the Caribbean (38%: 95% 

C.I. 37%, 40%), and was approximately 33% for both Eastern Africa and Asia and the Middle East, and 

22% in Western and Central Africa. Finally, over one-third of women in Asia and the Middle East reached 

their ideal number of children (36%: 95% C.I. 35, 37%), which was the highest compared to the remaining 

regions. This was followed by Latin America and the Caribbean (28%: 95% C.I. 26%, 29%), Eastern Africa 

(19%: 95% C.I. 47%, 49%), and Western and Central Africa (16%: 95% C.I. 16%, 17%). These regional 

estimates should be considered with caution because there are sometimes large variations across countries, 

as discussed below. 

In Western and Central Africa (Figure 6), more than half of women age 40-49 had unrealized fertility (62%). 

Unrealized fertility did not differ greatly for wanting more boys (46%) or wanting more girls (43%). This 

indicates that the number of children appears to be more important for wanting more children than the sex 

composition. Only 16% of women age 40-49 have their ideal number of children and approximately one-

fifth had their ideal number of boys or girls. Approximately one-fifth of women in this region had unwanted 

fertility (22%) compared to approximately one-third with unwanted fertility for boys (32%) or girls (35%). 

For the country-specific estimates in this region, shown in Appendix Table 4, unwanted fertility ranged 

from 16% in Cameroon to 22% in Senegal, with women having their ideal number of children ranging from 

12% in Mali to 20% in Ghana, and unrealized fertility ranging from 55% in Benin to 69% in Guinea. 

As shown in Figure 7, fewer than half of women age 40-49 in Eastern Africa had unrealized fertility (48%). 

This was lower when analyzed by sex and did not differ between boys and girls (both 37%). As in Western 

and Central Africa, this indicates that sex composition may not be important for wanting more children. 

Almost one-fifth of women age 40-49 had their ideal number of children (19%) and approximately a quarter 

of these women had their ideal number of boys or girls (both 25%). As shown in Appendix Table 4, 

unwanted fertility ranged from 15% in Zimbabwe to 48% in Rwanda, the ideal number of children from 

14% in Ethiopia to 25% in Kenya, and unrealized fertility from 34% in Kenya to 64% in Zimbabwe. This 

region exhibited much larger variations across countries compared to West and Central Africa and 

especially in unwanted fertility and unrealized fertility. 

In Asia and the Middle East shown in Figure 8, there was an almost equal distribution across the three 

categories of unintended pregnancy (33%), ideal equal current number (36%), and unrealized fertility 

(31%). This was not the case for the distribution by boys and girls. We see almost equal percentage of 

unwanted fertility for boys and girls (36-37%), but slightly higher unrealized fertility for girls (27%) when 

compared to boys (24%). There were very large variations across countries, especially due to Armenia and 

Nepal with very different distributions. Unwanted fertility ranged from 6% in Armenia to 57% in Nepal, 

reaching the ideal number of children ranged from 31% in Nepal to 46% in Armenia, and unrealized fertility 

from 12% in Nepal to 48% in Armenia. The distribution for Bangladesh was similar to that of Nepal while 

the remaining countries had a distribution that was nearly one-third in each category. The largest variation 

across countries was found for unwanted fertility in this region, with a 51 percentage-point difference 

between Armenia and Nepal. Armenia had the lowest percentage of unwanted fertility across all countries 

in the analysis. 
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Only two countries are included from Latin America and the Caribbean: Colombia and Haiti. In Figure 9, 

we see that 35% of women had unrealized fertility, which did not differ by the two countries. The total 

unrealized fertility was higher than unrealized fertility for boys or girls. As we have observed in the Asia 

and Middle East region, unrealized fertility for girls (27%) was higher than for boys (22%). Over a quarter 

of women (28%) in this region had their ideal number of children, which ranged from 18% in Haiti to 37% 

in Colombia. Overall, 38% of women age 40-49 in this region had unwanted fertility, ranging from 28% in 

Colombia to 48% in Haiti. 

Figure 10 Unrealized fertility levels for the countries in the analysis among women age 40-49 
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Figure 11 Unwanted fertility levels for the countries in the analysis among women age 40-49 

 

The maps in Figures 10 and 11 provide a summary of levels of unrealized and unwanted fertility for the 

countries in the analysis among women age 40-49 in the most recent surveys. These values are also found 

in Appendix Table 4. In Western and Central Africa, we see uniformly high levels of unrealized fertility, 

with all countries above 54%. There is more variability in Eastern Africa as shown in Kenya compared to 

Tanzania. Egypt and Nepal had the lowest unrealized fertility of all the countries in the analysis. In Figure 

11, we see the highest unwanted fertility levels in Nepal, which was above 54%, followed by Bangladesh, 

Haiti, Rwanda, Kenya, and Malawi with unwanted fertility levels between 40-54%. The lowest unwanted 

fertility levels were in Armenia, Zimbabwe, Cameroon, Nigeria, Guinea, Ghana, Indonesia, and Cambodia, 

which were all below 25%. 

Appendix Table 5 summarizes the unrealized fertility levels by the country regions. The highest regional 

disparities were found in Kenya, Ethiopia, and Tanzania. For example, in Kenya, 90% of women age 40-

49 in the North Eastern region had unrealized fertility compared to 23% in Nyanza. In Ethiopia, this ranged 

from 89% in Somali to 42% in Afar and 44% in Oromia. The smallest regional disparities were found in 

Indonesia, Rwanda, Bangladesh, Egypt, and Malawi with less than a 10 percentage-point difference 

between the region with the highest unrealized fertility and the region with the lowest. 
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3.4 Regression results 

Adjusted logistic regressions were fit for unrealized fertility for women age 40-49 in each region. The 

distribution of the variables used in the regressions is found in Appendix Table 6. As noted in the methods, 

given the different distributions for the number of children in the African regions compared to the other 

regions, the fertility-related variables were coded differently. We see that for the African regions, 

approximately 40% of women age 40-49 had six or more children compared to 40% of women in the 

remaining two regions who have four or more children. Women’s education and contraceptive use was 

lower in the African regions compared to the other two regions, with a higher proportion of women in the 

African region having their first birth before age 20 (almost half of women in the African regions compared 

to almost a third in the remaining regions). Eastern Africa had the highest percentage of women who lived 

in rural areas (74%), followed by those in Western and Central Africa (59%), Asia and the Middle East 

(50%), and Latin America and the Caribbean (38%). Approximately half of women were exposed to FP 

messages in all regions. 

The regression coefficients are summarized in Figures 12-19 and Appendix Tables 6-9. The Appendix tables 

show the estimates for the regression models fit for each region and for the countries within that region. 

The estimates highlighted in blue show the results in the country-specific regressions that differ in 

significance from the regional results. As discussed in the methods section, we fit three models for each 

region or country for the same outcome of unrealized fertility for the total number of children: Model 1 

includes the total number of children as an independent variable, Model 2 includes number of sons and 

daughters, and Model 3 a sex composition variable (Figures 12, 14, 16, and 18). The summary of the 

regression coefficient for the controls is found in Figures 13, 15, 17, and 19 for each region. Only the 

estimates from Model 1 were shown for the controls since they were nearly identical to the results for 

Models 2 and 3. The figures for the controls do not show the results for the age at first birth, place of 

residence, and exposure to FP messages since these were mostly non-significant and/or had very small 

coefficients (see Appendix tables). 
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Figure 12 Adjusted logistic regression coefficients of unrealized fertility for the fertility variables in women 
age 40-49 in Western and Central Africa 

 

Figure 12 summarizes the regression coefficients from the adjusted logistic regression of unrealized fertility 

in Western and Central Africa for the fertility-related variables among women age 40-49. For Model 1, we 

see that having fewer than 4 children has a higher likelihood of unrealized fertility compared to having 4 

children, while having more than 4 children has a lower likelihood of unrealized fertility. This indicates that 

the ideal number of children for women in this region is 4 children. In Model 2, we see that having fewer 

than 2 sons or 2 daughters increases the women’s likelihood of unrealized fertility, while having more than 

2 children decreases the likelihood compared to women with 2 sons or daughters. There were also 

essentially no differences between the coefficients for number of sons and number of daughters, which 

implied no sex preference. This again supports the finding from Model 1 that the ideal is 4 children and 

more specifically, 2 sons and 2 daughters. These results are also supported by the findings in Model 3, 

which shows that having fewer than 4 children increases the likelihood of unrealized fertility compared to 

women who have 2 sons and 2 daughters. There was no significant difference in unrealized fertility for 

women who have 4 children and more daughters than sons compared to having 2 sons and 2 daughters. 

Having 4 children and more sons than daughters had a marginally higher significance in unrealized fertility 

compared to women who have 2 sons and 2 daughters (coefficient 0.29, p<0.05) (see Appendix Table 7). 

Having 5 or more children decreased the likelihood of unrealized fertility compared to women who have 2 

sons and 2 daughters. Again, having more sons or daughters among women who have 5 children differed 

greatly with almost equal coefficients for both categories. In summary, these findings indicate that having 
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4 children in this region is the ideal, and the sex of the child does not appear to be as important as the 

number of children. 

The country-specific results shown in Appendix Table 7 for this region do not differ greatly from the 

regional results. The adjusted odds ratios for the country-specific results highlighted in blue had a different 

significance result compared to the regional models. Most of the differences are in the sex composition 

results, where several countries show that women who have 5 children, regardless of whether they have 

more sons or more daughters, did not differ significantly in unrealized fertility compared to women with 2 

sons and 2 daughters. In Mali, women who have 4 children and more sons than daughters have four times 

the odds (coefficient 1.4, p<0.01) of having unrealized fertility compared to women who have 2 sons and 

2 daughters. At the same time, there was no significant difference between women who have 4 children and 

more daughters than sons compared to women with 2 sons and 2 daughters. This implies some favorability 

to having at least 2 daughters in Mali. In Cameroon, on the other hand, we see the same pattern for women 

with 4 children but for the opposite sex and favorability to having at least 2 sons, although the significance 

was marginal (p<0.05). There is also some evidence of sex preferences in Ghana and Guinea with lower 

likelihood of unrealized fertility for the different sex compositions among women with 5 children, but this 

finding was also of marginal significance. 

Figure 13 Adjusted logistic regression coefficients of unrealized fertility for the control variables in women 
age 40-49 in Western and Central Africa 

 

In Figure 13, we see that the likelihood of unrealized fertility increased with a decreasing education level 

and decreased with an increasing wealth quintile for women age 40-49 in Western and Central Africa. Using 
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any type of contraception (traditional or modern) decreased the likelihood of unrealized fertility compared 

to women who do not use a method. This is expected because women who have unrealized fertility would 

be trying to become pregnant and therefore not be using a contraceptive method. The figure also shows 

some variations by country, with women from Cameroon, Guinea, Mali, and Nigeria having a higher 

likelihood of unrealized fertility compared to women from Benin. There was no significant difference in 

unrealized fertility between women in Benin and women in Ghana or Senegal. We see some country-

specific variations in these variables as shown in Appendix Table 7. In Guinea and Mali, for example, the 

wealth quintile was not significant, and in Cameroon and Senegal only women in the highest wealth quintile 

had a significantly lower unrealized fertility compared to women from the lowest wealth quintile. In several 

countries, there was no significant difference in unrealized fertility between women with primary and 

secondary or more education level. Only Guinea had a significantly lower likelihood of unrealized fertility 

for women who were not exposed to FP messages compared to women who were exposed. 

Figure 14 Adjusted logistic regression coefficients of unrealized fertility for the fertility variables in women 
age 40-49 in Eastern Africa 

 

Figure 14 shows the coefficients for the fertility variables in the Eastern Africa region. We observe similar 

results to the Western and Central Africa region. From examining the results of the three models, we see 

that having 4 children is the ideal number, with little to no differences by sex of the child. Having fewer 

than 4 children increased the likelihood of unrealized fertility compared to having 4 children. Having fewer 

than 2 sons or 2 daughters also increased the likelihood of unrealized fertility compared to having 2 sons 

or two daughters with similar coefficients (Model 2). In Model 3, we see similar coefficients for women 
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who have more sons or more daughters compared to having 2 sons and 2 daughters, which indicated no 

observed sex preference. The country-specific results did not differ greatly from the regional results, except 

that in a few countries there was no significant difference in unrealized fertility between women who have 

5 children and women who have 4 children (see Appendix Table 8). There were also no apparent sex 

preferences except in Ethiopia, Malawi, and Tanzania. In Ethiopia, women with 4 children and more sons 

than daughters had a greater likelihood of unrealized fertility compared to women with 2 sons and 2 

daughters, while having more daughters than sons was not significant, although the significance was 

marginal (coefficient 0.9, p<0.05). There was also some evidence of sex preferences in Malawi and 

Tanzania among women with 5 children. 

Figure 15 Adjusted logistic regression coefficients of unrealized fertility for the control variables in women 
age 40-49 in Eastern Africa 

 

In Figure 15, we observe that unrealized fertility increases with decreasing education. There were no 

significant differences in unrealized fertility for women in the second to fourth wealth quintiles compared 

to women in the lowest wealth quintile. However, women in the highest wealth quintile had significantly 

lower unrealized fertility compared to women in the lowest wealth quintile. As we have seen in Western 

and Central Africa, women who use any type of contraceptive method have a lower likelihood of unrealized 

fertility compared to women who do not use any method. Variations by country were larger in Eastern 

Africa then in Western and Central Africa. We observe a larger likelihood of unrealized fertility for women 

in Ethiopia, Malawi, Tanzania, Uganda, Zambia, and Zimbabwe compared to women in Rwanda. There 

was no significant difference in unrealized fertility between women in Kenya and women in Rwanda. In 
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Appendix Table 8, we observe that unlike the regional results, for some countries (Ethiopia, Rwanda, and 

Zimbabwe), education was not significantly associated with unrealized fertility. We also see that in several 

countries (Ethiopia, Rwanda, Malawi, Uganda, Zambia, and Zimbabwe), women who use a traditional 

method did not differ significantly from women who used no method. 

Figure 16 Adjusted logistic regression coefficients of unrealized fertility for the fertility variables in women 
age 40-49 in Asia and the Middle East 

 

Figure 16 shows the coefficients for the fertility variables in Asian and the Middle East region. As described 

in the methods, these variables were coded differently compared to the African regions because of the 

different distributions of number of children. In Model 1, we see that having fewer than 2 children increases 

the likelihood of unrealized fertility and having more than 2 children decreases the likelihood compared to 

women with 2 children. In Model 2, we see that having more than 1 son or 1 daughter decreases the 

likelihood of unrealized fertility, while having no children increases the likelihood of unrealized fertility. In 

addition, the coefficients for the number of sons and number of daughters were almost identical, which 

indicated no observed sex preference according to this model. In Model 3, we also see that having fewer 

than 2 children increases the likelihood of unrealized fertility compared to women with 1 son or 1 daughter. 

Women who have 2 sons and no daughters have a higher likelihood of unrealized fertility compared to 

women with 1 son and 1 daughter. Women who have 2 daughters and no sons also had a higher likelihood 

of unrealized fertility compared to women with 1 son and 1 daughter. However, women with 3 children, 

regardless of whether they had more sons or more daughters, had a lower likelihood of unrealized fertility. 

This implies that women prefer not to have more than 2 children but also prefer to have a mix of sexes, and 
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ideally 1 son and 1 daughter. Having four or more children decreases the likelihood even further for 

unrealized fertility compared to having 1 son and 1 daughter. 

The country-specific results did not differ for the number of children, number of sons, or number of 

daughters as shown in Appendix Table 9. The exception was for Jordanian women with 3 children who did 

not differ significantly from women with 2 children in unrealized fertility. There were some differences 

between the countries in the results for the sex composition variable. For Cambodia and Philippines for 

example, there was no significant difference in unrealized fertility for women who have 2 children 

regardless of the sex composition, and there was a decreased likelihood of unrealized fertility after having 

3 or more children regardless of the sex, which indicated no evidence of sex preferences. For Jordan and 

Indonesia, there was a decreased likelihood only after having 4 or more children and no apparent sex 

preferences. For Egypt and Nepal, compared to women with 1 son and 1 daughter, there was a significantly 

lower likelihood of unrealized fertility for women with 3 children and more sons than daughters but not for 

women with 3 children and more daughters than sons. In Bangladesh, there was a greater likelihood of 

unrealized fertility if women had 2 sons and no daughters compared to women with 1 son and 1 daughter, 

but no significant difference for women with 2 daughters and no sons compared to 1 son and 1 daughter. In 

Egypt, this significance was marginal and small in magnitude (coefficient -0.4, p<0.05). 

Figure 17 Adjusted logistic regression coefficients of unrealized fertility for the control variables in women 
age 40-49 in Asia and the Middle East 

 

In Figure 17, we see that unrealized fertility increases with decreasing education. However, there were little 

to no significant differences in unrealized fertility by wealth quintiles. As found with the African regions, 
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women who used any contraceptive method had less likelihood of unrealized fertility compared to women 

who do not use a method, but this was more for modern users compared to traditional uses. We also observe 

very large variations by country with all countries in this region having significantly higher unrealized 

fertility compared to Nepal. However, for Bangladesh, the difference was smaller. In Appendix Table 9, we 

see that education was not significantly associated with unrealized fertility for several countries 

(Bangladesh, Egypt, Indonesian, and Jordan). We also observe that in several countries (Armenia, Egypt, 

Jordan, Nepal, and Philippines), there was no significant difference in unrealized fertility for women who 

use a traditional method compared to women who do not use a method. 

Figure 18 Adjusted logistic regression coefficients of unrealized fertility for the fertility variables in women 
age 40-49 in Latin America and the Caribbean 

 

Figure 18 shows the coefficients for the fertility variables in Latin America and the Caribbean. We observe 

very similar results to the Asia and the Middle East region. From examining the results of the three models, 

we see that having 2 children is the ideal and, more specifically, having 1 son and 1 daughter. In Model 3, 

women who have 2 daughters and no sons did not differ significantly in unrealized fertility compared to 

women with 1 son and 1 daughter. However, there was slighter higher unrealized fertility for women who 

had 2 sons and no daughters compared to women with 1 son and 1 daughter. (This was only the case in 

Haiti but not Colombia, as shown in Appendix Table 10.) This implies some favorability to having at least 

1 daughter. Women with more than 3 children, regardless of whether they had more sons or more daughters, 

decreased their likelihood of unrealized fertility. These results imply, as with the other regions, that the sex 
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composition is not as important as the number of children. In this region, women ideally would like to have 

2 children and especially 1 son and 1 daughter. 

Figure 19 Adjusted logistic regression coefficients of unrealized fertility for the control variables in women 
age 40-49 in Latin America and the Caribbean 

 

In Figure 19, there are no significant differences in unrealized fertility by education level. Women in the 

second to highest wealth quintiles have significantly less unrealized fertility compared to women in the 

lower wealth quintile. Women who use any type of contraceptive method have significantly lower 

unrealized fertility compared to women who are not using a method. Finally, women in Haiti had 

significantly higher likelihood of unrealized fertility compared to women in Colombia. In Appendix Table 

10, we see that Colombian women with no education had a greater likelihood of unrealized fertility 

compared to women with secondary or higher education. While wealth quintile was significantly associated 

with unrealized fertility when the two countries were combined for the regional analysis, this was only the 

case for Colombia but not Haiti. 
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4 DISCUSSION AND CONCLUSION 

The findings shed light on regional trends in fertility preference, and regional differences in unrealized 

fertility and unwanted fertility. The findings provide some insights on the factors associated with unrealized 

fertility. Our findings highlight some differences between regions and specifically between SSA and the 

other regions. As supported by the literature, this study found that West and Central Africa followed by 

Eastern Africa have the highest mean ideal number of children and the highest proportions of unrealized 

fertility compared to the other regions. In Eastern Africa, we also found large regional disparities within the 

countries. For example, in Kenya and Ethiopia, the highest unrealized fertility reached close to 90% in some 

regions, which was 66 and 47 percentage points higher respectively than the region with the lowest 

unrealized fertility. Although we observed slight but significant increases in fertility preferences for the 

birth cohort we studied, especially in SSA, the magnitude was small. The regression results of unrealized 

fertility show that in general, women from the African regions want 4 children, while women in the other 

two regions want 2 children with little evidence of sex preferences. There were some country-specific 

findings that deviated from the overall regional findings. 

Our analysis begins with examining trends in fertility preferences for the birth cohort of women age 40-49. 

This analysis helps us to understand whether changes in fertility preferences could be a factor in fertility 

behaviors. While we observed significant changes, the overall change between the first and last survey in 

the analysis showed an increase of less than one child in the two African regions and less than half a child 

in the two Latin American and the Caribbean countries. In Asia and the Middle East, there was almost no 

overall change for the birth cohort analyzed. Country-specific findings corresponded to the regional 

findings with small magnitudes of change overall and higher increases in fertility preferences (close to one 

child or below) in the two African regions. We also observe little difference in fertility preferences between 

boys and girls, and even smaller magnitudes of change in trends of fertility preferences for each sex. It is 

important to note that while previous research may examine trends in fertility preferences or changes in 

desired family size overall, our trend analysis concentrates on a specific birth cohort and therefore is not 

comparable. For example, Westoff (2010) studied the desired number of children among women under age 

25 who were not yet married and found declines in the number of desired children, with the exception of 

some countries in Western and Central Africa. However, a study with a 1979 cohort of women in the U.S. 

has also found that there was only a slight decrease of approximately 0.3 children in expected fertility size 

over the women’s life course, although changes varied across different subgroups of women (Hayford 

2009). 

We find that many women have unrealized fertility at the age of 40-49, and more so in the African regions 

compared to the remaining regions. The analysis has also shown that, in general, the number of children a 

woman had was more important than the sex of the child in relation to unrealized fertility. We first see this 

in the distribution of unwanted fertility and unrealized fertility. Unrealized fertility was higher when we 

look at the total number. When women are asked about sex-specific preferences, there is lower unrealized 

fertility by sex and few differences between unrealized fertility for boys as compared to girls. The regression 

results also supported these findings. In Africa, women ideally wanted 4 children, and in the remaining two 

regions, they ideally wanted 2 children. Having more children than these ideal numbers decreased the 

likelihood of unrealized fertility, and having fewer children increased the likelihood of unrealized fertility. 

The association between the sex composition variable and unrealized fertility further supported these 
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findings. In the African regions, women with 5 children with either more sons than daughters or more 

daughters than sons had a lower likelihood of unrealized fertility compared to women who had 2 sons and 

2 daughters. Therefore, the sex composition did not seem to matter while the decreased likelihood of 

unrealized fertility was due to the number of children. 

Some countries did deviate from these findings or had distributions that were very different from the other 

countries in their assigned region. Since there is a strong association between relationship and reproductive 

circumstances and fertility preferences (Yeatman, Trinitapoli, and Garver 2020), the deviating country-

specific findings could be a result of a country’s unique sociocultural or socioeconomic context. For 

example, Armenia only had 6% of unwanted fertility, 48% of unrealized fertility, and 46% who reached 

their ideal family size compared to approximately one-third of women in each of these categories for the 

Asia and the Middle East region. This may be partially explained by the rates of abortions, and possible 

underreporting of induced abortions in Armenia (Jilozian and Agadjanian 2016), which would give the 

women the option to abort an unintended pregnancy before birth. In the country-specific regression results 

for the African regions, we find that in some countries (Benin, Ethiopia, Uganda, Zambia, and Zimbabwe), 

there was no significant difference in unrealized fertility between women who had 5 children and women 

who had 4 children. In these countries, the preferred number was 4 or 5 children, while the regional findings 

show that having 5 children decreased the likelihood of unrealized fertility. In Jordan, women with 3 

children did not differ significantly from having 2 children, while in the regional findings, having 2 children 

appeared to be the ideal. However, most of the remaining countries followed the results from the regional 

regressions for the number of children. There was some evidence of sex preferences when we observe the 

country-specific findings, but the significance was usually marginal. One exception was in Mali where the 

results showed sex preference toward having at least 2 daughters with a large, highly significant coefficient. 

While there has been evidence of son preference in Mali (Bongaarts 2013; Fuse 2010), the measures used 

in these studies are not directly comparable to the one used in this report. Here we observe that for women 

aged 40-49, in Mali there appears to be daughter preference compared to having 2 sons and 2 daughters 

after reaching a certain number of children from each sex. Another difference between our study and those 

that identified a sex preference is the inclusion of men or couples. These studies suggest that men might 

have a stronger preference towards boys (Kastor and Chatterjee 2018; Lamson 2020). The apparent 

daughter preference in Mali after having two sons and two daughters needs further study.  

Many factors can contribute to unrealized fertility. One important factor is infertility and especially 

secondary infertility, which can be found at higher rates compared to primary infertility (Mascarenhas et al. 

2012). Since we are studying women age 40-49, infertility levels can be relatively high. A study of 277 

countries with DHS data has found that secondary infertility ranged between 4%-22% (Mascarenhas et al. 

2012) and several studies have found that women of advanced age were more likely to experience infertility 

(Direkvand-Moghadam, Delpisheh, and Khosravi 2013). We also find that economic constraints can be an 

important factor, since in many countries, women from high wealth quintiles decreased their likelihood of 

unrealized fertility compared to the lowest quintile. This could imply that wealthier women were able to 

have or exceed their ideal number of children compared to women from the lowest wealth quintile. Studies 

suggest that fertility behavior is influenced by socioeconomic factors and changes in both macro and micro 

economic factors (Buckles, Hungerman, and Lugauer 2021; Simon 2019). Further, women from higher 

wealth quintiles are better able to mitigate their fertility intentions through delayed marriage and modest 

increases in contraceptive use (Finlay, Mejía-Guevara, and Akachi 2018). In addition, women who had 

lower than secondary education were more likely to have unrealized fertility. Several studies have found 
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that women from lower education levels have higher unwanted fertility and pregnancies (Ameyaw et al. 

2019; Bennett et al. 2006; Bongaarts 2010; Nyarko 2019). The results that show women with lower 

education also have high unrealized fertility are driven by the high fertility preferences for women with 

lower education. Further analysis of the data has shown that women with no or primary education do have 

higher levels of unrealized and unwanted fertility compared to women with secondary education in the 

Western and Central Africa region. For the remaining regions, the lower education groups had higher 

unwanted fertility but not higher unrealized fertility (see Table 3). This is supported by the regression results 

that show a weaker association between education and unrealized fertility in Asia and the Middle East and 

Latin America and the Caribbean compared to the African regions. Channon and Harper (2019) also found 

a weak or inconsistent association between unrealized fertility and education in most countries in their 

analysis, and that unrealized fertility was common among all education levels in SSA. 

Table 3 Cross-tabulation of education by ideal minus current number of children for each region 

 
Unwanted fertility 

(ideal<current) Ideal=current 
Unrealized fertility 

(ideal>current) 

Western & Central Africa       
None 22.3 13.8 63.9 
Primary 24.7 18.6 56.7 
Secondary+ 17.4 21.0 61.6 

Eastern Africa    
None 36.6 15.7 47.8 
Primary 36.9 18.4 44.7 
Secondary+ 21.0 22.5 56.4 

Asia and the Middle East       
None 50.7 29.7 19.6 
Primary 36.3 34.4 29.3 
Secondary+ 24.6 39.7 35.7 

Latin America and the Caribbean    
None 59.9 14.5 25.7 
Primary 43.9 25.5 30.6 
Secondary+ 24.3 34.6 41.2 

 

Other factors that were not examined in this study could also be linked to the partner’s desires, community 

factors, or other hidden individual preferences and factors. Women may be postponing having the children 

they want due to many individual factors not measured in DHS data. This postponement could also lead to 

women never reaching that ideal. It is also possible for women to report an ideal they do not expect to 

achieve due to various circumstances. The reasons for postponement of childbirth or the decision to remain 

childless were found to be linked to women’s prioritizing education and career aspirations, the search for 

the right partner, value changes, female empowerment, and the absence of supportive family policies 

(Beaujouan and Sobotka 2019; Martin 2020; Mills et al. 2011; Solanke et al. 2019; Vichinsartvichai, 

Limvorapitux, and Traipak 2019). 

This study has some limitations. First, since the data are self-reported, it is possible that women are more 

likely to report the number of children they have as their ideal by rationalizing the ideal number of children. 

Rationalization is also expected to be higher in older women, who are the focus of this analysis. This 

rationalization could also be higher when asked about ideal number of children of each sex, because women 

may not want to appear biased. This could be one explanation for the limited evidence of sex preferences. 

However, the results still show lower proportions of women reporting that they reached their ideal number 
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of children, and reporting the number of children they have, compared to women with unrealized or 

unwanted fertility.  

Another limitation to studying sex preferences is the numerous possible combinations of sons and 

daughters. Extreme distributions, such as couples who have all sons or all daughters, have sample size 

limitations for the analysis. The larger percentages of non-numeric responses for ideal number of children 

for certain countries could have also biased the results since they were excluded from the analysis. Since 

there were few countries with available data for each region, generalizing the results to the entire region 

should be done with caution. This is especially relevant for the Latin America and Caribbean region. We 

have combined countries from Western Asia (Armenia), the Middle Eastern countries (Egypt and Jordan), 

and Southeast Asia, which can have very different fertility behaviors and preferences. Country-specific 

results were discussed to highlight these differences when large differences were detected. Finally, the 

fertility preferences of the women’s partner/husband were not considered in this analysis. Since the man’s 

decision can also affect fertility behaviors and preferences, men’s preferences are an important factor that 

should be examined. Future research should also consider examining men’s ideal number of children and 

how that number corresponds to the ideal number reported by their partners. 

From a reproductive rights perspective, we would like women to achieve the ideal number of children they 

want. However, at the same time, population and reproductive programs have worked toward promoting 

smaller family sizes through FP to promote women’s and child’s health. Increases in contraceptive use not 

only reduce unintended pregnancies, high-risk pregnancies, and maternal and infant mortality, but also have 

been found to improve schooling and economic outcomes, both at the individual and macro levels (United 

Nations Department of Economic and Social Affairs Population Division 2020). The results have shown 

that in general, women in Asia and the Middle East and Latin America and the Caribbean want to reach 

replacement-level fertility. Women in these regions ideally want 2 children and evidence shows that several 

countries in these regions have high levels of unwanted fertility (see Figure 11). In the African regions, the 

ideal number of children was 4 or higher, which was double the replacement level. Women in Africa want 

large families even in later stages of fertility. Therefore, fertility and reproductive health policies should 

consider these differences in regional patterns. 

To successfully promote and achieve smaller family sizes that are close to replacement levels, interventions 

are required to both decrease fertility preferences and emphasize FP. In the trend analysis, we found that 

fertility preferences did not decrease and, in fact, increased slightly for the birth cohort we studied. 

Interventions for reducing fertility preference size may therefore be required in the African regions 

(Bongaarts and Casterline 2013). Evidence has shown that FP programs can be successful in reducing 

desired family size (Bongaarts 2011). Controlling family size through FP was found to be important in all 

regions. Women who used a contraception method had a reduced likelihood of unrealized fertility because 

they are using contraception to control their family size after reaching their ideal number of children. At the 

same time, we found that, for the most part, FP messages were not an important factor in unrealized fertility. 

This has implications for the FP messaging and how it can affect fertility preferences and behaviors. Future 

research is also needed on the impact of men’s fertility preferences on fertility behavior, which can be 

another important factor for achieving sustainable fertility levels. 
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APPENDIX 

Appendix Table 1 Percent distribution of ideal number of children and mean ideal number of 
children for women age 40-49 in the most recent survey for each country 

Region Country None 1-2 3-4 5-6 7-8 9-10 11-19 20+ 
Non- 

numeric Total Mean 

Western and Central Africa Benin 4.4 3.4 24.5 31.3 15.6 10.3 3.5 0.0 7.0 100.0 5.9 
  Cameroon 1.2 3.0 19.0 30.4 15.3 13.3 4.8 0.7 12.4 100.0 6.4 
  Ghana 0.9 5.4 40.4 32.3 7.8 7.5 1.2 0.1 4.3 100.0 5.1 
  Guinea 7.4 1.9 11.3 27.3 18.0 10.7 1.6 0.4 21.4 100.0 5.9 
  Mali 2.6 3.2 12.1 24.6 20.9 16.2 4.3 0.2 15.8 100.0 6.7 
  Nigeria 4.3 1.4 21.1 28.1 13.6 16.8 11.0 0.1 3.5 100.0 6.7 
  Senegal 0.2 4.1 20.3 31.2 16.6 7.9 1.0 0.0 18.8 100.0 5.8 
             

Eastern Africa Ethiopia 9.8 3.1 20.3 20.3 14.6 9.3 4.0 0.3 18.4 100.0 5.7 

 Kenya 1.0 17.8 47.0 20.0 5.5 3.9 1.3 0.2 3.2 100.0 4.3 

 Malawi 3.0 7.8 41.5 31.9 7.8 3.8 0.7 0.0 3.5 100.0 4.7 

 Rwanda 1.1 15.5 53.8 18.5 4.0 2.9 1.5 0.1 2.6 100.0 4.1 

 Tanzania 1.2 3.5 27.2 34.9 13.1 10.4 2.4 0.3 7.0 100.0 5.8 

 Uganda 1.0 3.4 26.8 35.2 14.2 9.9 3.7 0.5 5.2 100.0 6.1 

 Zambia 1.4 4.0 24.0 37.7 16.3 10.5 2.2 0.1 3.8 100.0 5.9 

 Zimbabwe 1.1 9.9 39.8 34.0 6.8 6.0 1.3 0.2 0.9 100.0 4.9 
             

Asia and the Middle East Armenia 1.1 41.1 54.9 1.7 0.1 0.1 1.0 0.0 1.0 100.0 2.8 
  Bangladesh 0.1 61.5 35.2 1.3 0.2 0.1 0.0 0.0 1.6 100.0 2.5 
  Cambodia 1.6 17.3 52.7 23.4 2.0 0.7 0.0 0.0 2.2 100.0 3.8 
  Egypt 0.6 32.0 49.2 9.5 1.2 1.1 0.3 0.0 6.0 100.0 3.3 
  Indonesia 1.1 48.7 32.6 6.0 0.9 0.2 0.1 0.0 10.4 100.0 2.8 
  Jordan 6.7 12.8 46.5 27.2 3.3 1.8 0.5 0.2 1.2 100.0 4.1 
  Nepal 1.7 61.6 34.6 1.3 0.1 0.0 0.1 0.0 0.6 100.0 2.4 
  Philippines 2.7 33.7 50.0 11.2 1.1 0.7 0.3 0.0 0.3 100.0 3.1 
             

Latin America and the Caribbean Colombia 4.9 53.5 31.9 6.7 0.9 0.7 0.5 0.1 0.8 100.0 2.6 
  Haiti 0.7 31.3 54.0 10.7 1.2 1.7 0.2 0.0 0.2 100.0 3.4 
 

Note: Mean does not include non-numeric response. 
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Appendix Table 2 Among women age 15-49, the percentage of women who had a birth between 
age 40-49 in the most recent survey for each country 

Region Country % [95 C.I.] 
Number of women  

age 15-49 
Number of women  

age 40-49 

Western and Central Africa Benin 4.3 [3.9, 4.6] 15,928 2,585 
  Cameroon 2.3 [2.0, 2.7] 13,616 1,993 
  Ghana 3.7 [3.3, 4.2] 9,396 1,887 
  Guinea 4.4 [4.0, 4.8] 10,874 1,854 
  Mali 4.3 [3.8, 4.8] 10,519 1,520 
  Nigeria 4.2 [4.0, 4.5] 41,821 7,642 
  Senegal 4.2 [3.6, 4.9] 9,414 1,542 
  Ethiopia 3.3 [2.9, 3.8] 15,683 2,306 
     

Eastern Africa Kenya 2.4 [2.2, 2.6] 31,079 5,142 

 Malawi 3.1 [2.8, 3.4] 24,562 3,596 

 Rwanda 4.2 [3.8, 4.5] 13,497 2,246 

 Tanzania 4.3 [3.9, 4.7] 13,266 2,361 

 Uganda 3.6 [3.3, 3.9] 18,506 2,814 

 Zambia 3.7 [3.4, 4.2] 13,683 2,153 

 Zimbabwe 1.9 [1.6, 2.3] 9,955 1,548 
     

Asia and the Middle East Armenia 0.3 [0.2, 0.5] 6,116 1,490 
  Bangladesh 0.5 [0.4, 0.6] 20,127 4,581 
  Cambodia 2.0 [1.7, 2.2] 17,578 3,947 
  Egypt 1.8 [1.6, 2.0] 21,762 5,568 
  Indonesia 2.1 [1.9, 2.2] 49,627 13,748 
  Jordan 4.0 [3.6, 4.5] 14,689 4,936 
  Nepal 0.7 [0.5, 0.9] 12,862 2,501 
  Philippines 2.6 [2.3, 2.9] 25,074 5,682 
     

Latin America and the Caribbean Colombia 1.0 [0.8, 1.1] 36,300 8,633 
  Haiti 3.0 [2.7, 3.4] 14,371 2,435 
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Appendix Table 6 Distribution of covariates used in the regression models by region 

Variable 
Western and 
Central Africa Eastern Africa 

Asia and the  
Middle East 

Latin America  
and the Caribbean 

Number of children     
0-2 17.8 [17.0, 18.7] 16.5 [15.9, 17.2] 13.3 [12.8, 13.8] 18.1 [17.0, 19.3] 
3 11.3 [10.7, 12.0] 12.6 [12.0, 13.2] 23.4 [22.7, 24.2] 23.7 [22.4, 25.0] 
4 15.3 [14.6, 16.0] 15.5 [14.9, 16.1] 24.7 [24.1, 25.4] 20.0 [18.8, 21.3] 
5 16.6 [15.8, 17.3] 15.9 [15.3, 16.5] 38.5 [37.7, 39.4] 38.2 [36.6, 39.8] 
6+ 38.9 [37.9, 40.0] 39.5 [38.6, 40.4]   

Number of sons     
0-1 30.8 [29.8, 31.8] 30.7 [29.9, 31.5] 16.4 [15.9, 17.0] 21.2 [20.0, 22.4] 
2 23.5 [22.7, 24.4] 25.3 [24.5, 26.0] 33.1 [32.4, 33.9] 31.6 [30.2, 33.1] 
3 21.5 [20.7, 22.3] 20.4 [19.7, 21.0] 28.8 [28.2, 29.5] 23.9 [22.6, 25.3] 
4+ 24.1 [23.3, 25.0] 23.6 [22.9, 24.4] 21.6 [21.0, 22.3] 23.2 [22.0, 24.5] 

Number of daughters     
0-1 33.3 [32.3, 34.3] 31.2 [30.4, 32.0] 21.1 [20.4, 21.7] 21.6 [20.3, 22.9] 
2 23.8 [23.0, 24.7] 24.3 [23.6, 25.1] 33.7 [33.1, 34.4] 31.7 [30.3, 33.2] 
3 20.1 [19.3, 20.8] 19.8 [19.1, 20.4] 24.9 [24.3, 25.5] 24.2 [23.0, 25.5] 
4+ 22.8 [22.0, 23.7] 24.7 [24.0, 25.5] 20.4 [19.8, 20.9] 22.5 [21.1, 23.8] 

Sex composition     
0-3 children 29.2 [28.2, 30.2] 29.1 [28.3, 30.0] 13.3 [12.8, 13.8] 18.1 [17.0, 19.3] 
2 sons 2 daughters 5.2 [4.8, 5.6] 4.8 [4.4, 5.1] 13.0 [12.5, 13.6] 12.5 [11.4, 13.7] 
4 & sons > daughters 4.5 [4.1, 4.9] 4.6 [4.2, 4.9] 6.5 [6.0, 7.0] 5.5 [4.9, 6.1] 
4 & daughters > sons 5.7 [5.3, 6.2] 6.2 [5.8, 6.6] 3.9 [3.6, 4.2] 5.7 [5.1, 6.3] 
5 & sons > daughters 8.6 [8.1, 9.2] 8.2 [7.8, 8.7] 13.5 [13.0, 14.0] 10.4 [9.3, 11.5] 
5 & daughters > sons 8.0 [7.5, 8.5] 7.7 [7.2, 8.1] 11.3 [10.8, 11.7] 9.6 [8.9, 10.5] 
6+ children 38.9 [37.9, 40.0] 39.5 [38.6, 40.4] 38.5 [37.7, 39.4] 38.2 [36.6, 39.8] 

Education     
None 60.1 [58.9, 61.4] 26.3 [25.4, 27.1] 22.0 [21.3, 22.8] 20.2 [18.6, 21.9] 
Primary 18.6 [17.8, 19.5] 51.7 [50.8, 52.7] 25.5 [24.9, 26.2] 33.4 [31.9, 34.9] 
Secondary + 21.3 [20.3, 22.3] 22.0 [21.1, 22.9] 52.5 [51.6, 53.3] 46.4 [44.5, 48.3] 

Contraceptive use     
None 84.3 [83.5, 85.1] 61.6 [60.7, 62.4] 50.8 [50.0, 51.5] 53.1 [51.4, 54.7] 
Traditional 2.4 [2.1, 2.8] 3.8 [3.5, 4.1] 12.3 [11.8, 12.8] 3.8 [3.2, 4.5] 
Modern 13.2 [12.5, 14.0] 34.6 [33.8, 35.5] 36.9 [36.2, 37.7] 43.1 [41.5, 44.8] 

Age at first birth     
Less than 20 47.5 [46.4, 48.5] 53.2 [52.2, 54.1] 37.0 [36.3, 37.8] 35.2 [33.7, 36.8] 
20-24 32.0 [31.1, 32.9] 34.7 [33.8, 35.5] 40.9 [40.1, 41.7] 37.3 [35.8, 38.7] 
25-29 13.7 [13.0, 14.5] 9.4 [8.9, 9.9] 15.3 [14.8, 15.9] 17.1 [15.9, 18.3] 
30-49 6.8 [6.2, 7.5] 2.8 [2.5, 3.1] 6.7 [6.4, 7.1] 10.5 [9.4, 11.7] 

Exposure to FP messages     
Exposed 43.9 [42.5, 45.2] 45.2 [44.3, 46.1] 46.2 [45.4, 47.1] 53.3 [51.6, 54.9] 
Not exposed 56.1 [54.8, 57.5] 54.8 [53.9, 55.7] 53.8 [52.9, 54.6] 46.7 [45.1, 48.4] 

Place of residence     
Urban 41.5 [40.2, 42.8] 25.6 [24.8, 26.5] 49.7 [48.6, 50.8] 62.1 [60.3, 63.9] 
Rural 58.5 [57.2, 59.8] 74.4 [73.6, 75.2] 50.3 [49.2, 51.4] 37.9 [36.1, 39.8] 
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Appendix Table 7 Adjusted coefficients from the logistic regressions of unrealized fertility for 
Western and Central Africa 

Variable Regional Benin Cameroon Ghana Guinea Mali Nigeria Senegal 

Number of children (ref.=4)1         
0-2 1.99*** 1.95*** 2.12*** 3.13*** 0.28 1.52** 2.44*** 2.51** 
3 1.02*** 1.56*** 0.84** 1.44*** 0.43 0.02 1.47*** 0.78 
5 -0.56*** -0.02 -0.56* -0.68*** -0.57** -0.82** -0.38** -1.54*** 
6+ -1.38*** -1.16*** -1.44*** -1.50*** -1.52*** -1.74*** -0.94*** -2.37*** 

Number of sons (ref.=2)2         
0-1 0.84*** 0.83*** 0.90*** 1.20*** 0.18 0.78** 0.93*** 1.11*** 
3 -0.49*** -0.27 -0.60** -0.64*** -0.39* -0.47* -0.52*** -0.75** 
4+ -1.13*** -0.85*** -1.00*** -1.68*** -1.16*** -1.30*** -0.93*** -1.71*** 

Number of daughters (ref.=2)2         
0-1 0.80*** 0.55*** 0.90*** 0.93*** 0.34 0.75** 0.86*** 1.52*** 
3 -0.52*** -0.70*** -0.32 -0.87*** -0.74*** -0.31 -0.40*** -0.44 
4+ -1.16*** -1.41*** -0.97*** -1.71*** -1.22*** -1.27*** -0.82*** -1.24*** 

Sex composition (ref.=2 sons 2 
daughters)3         
0-3 children 1.61*** 1.73*** 1.56*** 2.21*** 0.11 1.13** 2.00*** 2.00*** 
4 & sons > daughters 0.29* 0.02 -0.19 0.15 0.32 1.40** 0.20 0.63 
4 & daughters > sons 0.19 0.02 0.90* 0.05 -0.89 0.18 0.17 0.93 
5 & sons > daughters -0.45*** 0.18 -0.36 -0.66* -0.75 -0.64 -0.38 -1.16** 
5 & daughters > sons -0.35** -0.19 -0.41 -0.55 -0.83* 0.03 -0.13 -0.90* 
6+ children -1.22*** -1.15*** -1.26*** -1.42*** -1.73*** -1.26*** -0.82*** -1.86*** 

Education (ref.=Secondary +)1         
None 0.81*** 0.41 0.89*** 0.94*** 0.59* 0.41 0.93*** 0.94* 
Primary 0.24** 0.03 0.20 0.42* 0.38 0.06 0.21* 0.40 

Wealth quintile (ref.=Lowest)1         
Second -0.16* -0.23 -0.08 -0.30 0.25 -0.10 -0.39*** -0.14 
Middle -0.32*** -0.28 -0.39 -0.61** -0.05 -0.15 -0.77*** -0.13 
Fourth -0.34*** -0.44* -0.30 -0.78** -0.18 0.26 -0.77*** -0.53 
Highest -0.62*** -1.04*** -0.70* -0.96*** 0.10 -0.06 -1.01*** -1.30*** 

Contraceptive use (ref.=None)1         
Traditional -0.60*** -0.62* -0.34 -0.27 -0.22 -1.74* -0.74*** -0.42 
Modern -0.59*** -0.50** -0.47* -0.52** -0.22 -0.24 -0.58*** -1.17*** 

Age at first birth (ref.=Less than 20)1         
20-24 -0.02 -0.07 -0.02 0.04 -0.01 0.22 -0.17* 0.02 
25-29 -0.07 -0.04 0.21 -0.11 -0.05 -0.02 -0.13 -0.11 
30-49 -0.05 0.17 -0.19 -0.42 -0.33 0.17 -0.10 0.80* 

Place of residence (ref.=Urban)1         
Rural 0.18** 0.29* 0.31 -0.11 -0.08 0.68* 0.17* 0.43 

Exposure to FP messages 
(ref.=Exposed)1         
Not exposed -0.09 -0.18 -0.05 0.06 -0.44** 0.24 -0.09 -0.17 

Country (ref.=Benin)1         
Cameroon 0.77***        
Ghana -0.03        
Guinea 0.25*        
Mali 0.37***        
Nigeria 0.69***        
Senegal 0.18               

 

Notes: 
1 Estimates from Model 1; 2 Estimates from Model 2; 3 Estimates from Model 3 
*p<0.05, **p<0.01, ***p<0.001 
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Appendix Table 8 Adjusted coefficients from the logistic regressions of unrealized fertility for 
Eastern Africa 

Variable Regional Rwanda Ethiopia Kenya Malawi Tanzania Uganda Zambia Zimbabwe 

Number of children (ref.=4)1          
0-2 2.12*** 2.76*** 1.24*** 2.07*** 2.23*** 2.65*** 2.34*** 2.09*** 1.98*** 
3 1.27*** 1.20*** 1.30*** 1.26*** 1.65*** 1.30*** 1.32*** 1.20*** 1.31*** 
5 -0.33*** -0.43* -0.10 -0.87*** -0.58** -0.58** -0.10 -0.35 -0.22 
6+ -1.39*** -1.39*** -0.92*** -1.46*** -1.48*** -1.68*** -1.52*** -1.76*** -1.16*** 

Number of sons (ref.=2)2          
0-1 0.90*** 1.29*** 0.43 1.20*** 1.02*** 0.90*** 0.83*** 1.11*** 0.72*** 
3 -0.55*** -0.29 -0.23 -0.60** -0.71*** -0.72*** -0.55*** -0.53*** -1.03*** 
4+ -1.30*** -1.48*** -0.92*** -1.01*** -1.54*** -1.64*** -1.32*** -1.36*** -1.38*** 

Number of daughters (ref.=2)2          
0-1 0.87*** 1.27*** 0.75*** 0.89*** 1.03*** 0.92*** 0.75*** 0.62*** 0.84*** 
3 -0.55*** -0.51** 0.01 -0.81*** -0.53*** -1.02*** -0.59*** -0.77*** -0.51* 
4+ -1.28*** -1.63*** -0.87*** -1.56*** -1.45*** -1.67*** -1.40*** -1.43*** -1.00*** 

Sex composition (ref.=2 sons 2 
daughters)3          
0-3 children 1.66*** 1.97*** 1.57*** 1.65*** 2.02*** 1.58*** 2.03*** 1.58*** 1.36*** 
4 & sons > daughters 0.04 0.39 0.92* -0.11 -0.05 -0.24 0.46 -0.24 -0.48 
4 & daughters > sons -0.01 0.09 -0.07 0.18 0.38 -0.59 0.32 0.16 -0.23 
5 & sons > daughters -0.31** -0.27 -0.12 -0.70* -0.64* -0.66 0.40 -0.37 -0.55 
5 & daughters > sons -0.30** -0.30 0.59 -0.95** -0.32 -1.04*** -0.10 -0.37 -0.30 
6+ children -1.36*** -1.24*** -0.62 -1.41*** -1.36*** -1.96*** -1.27*** -1.77*** -1.36*** 

Education (ref.=Secondary +)1          
None 0.71*** 0.38 0.37 1.65*** 1.11*** 0.94** 0.75*** 0.32 0.69 
Primary 0.43*** 0.02 0.05 0.48** 0.83*** 0.61 0.45* 0.51** 0.30 

Wealth quintile (ref.=Lowest)1          
Second 0.02 0.15 -0.28 -0.46* 0.39 -0.31 -0.02 0.32 0.20 
Middle 0.03 0.29 -0.12 -0.71** 0.46* -0.32 0.01 0.48** -0.25 
Fourth -0.12 0.23 -0.49 -0.56* 0.20 -0.42 0.38* 0.06 -0.74* 
Highest -0.24* 0.27 -0.59 -0.81** 0.21 -0.82* 0.07 -0.09 -0.89* 

Contraceptive use (ref.=None)1          
Traditional -0.38** -0.36 -0.26 -0.60* 0.42 -0.61* -0.21 -0.20 -0.61 
Modern -0.47*** -0.29* -0.54** -0.54*** -0.25* -0.62*** -0.39** -0.46*** -0.52*** 

Age at first birth (ref.=Less than 
20)1          
20-24 -0.00 -0.39** 0.50** -0.22 -0.18 -0.23 0.22 0.06 0.00 
25-29 -0.09 -0.21 -0.28 0.03 -0.03 -0.08 0.16 -0.16 -0.36 
30-49 0.14 -0.29 0.74 0.18 0.29 0.10 -0.42 -0.39 0.43 

Place of residence (ref.=Urban)1          
Rural 0.12 0.13 -0.27 -0.02 0.03 0.17 0.01 0.14 -0.01 
Exposure to FP messages 

(ref.=Exposed) 1          
Not exposed 0.12* 0.08 0.33 0.24 0.28* 0.16 -0.01 0.10 -0.11 

Country (ref.=Rwanda)1          
Ethiopia 1.24***         
Kenya 0.11         
Malawi 0.45***         
Tanzania 1.46***         
Uganda 1.37***         
Zambia 1.49***         
Zimbabwe 1.55***                 

     

Notes: 
1 Estimates from Model 1; 2 Estimates from Model 2; 3 Estimates from Model 3 
*p<0.05, **p<0.01, ***p<0.001 
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Appendix Table 9 Adjusted coefficients from the logistic regressions of unrealized fertility for 
Asia and the Middle East 

Variable Regional Nepal Armenia 
Bangla-

desh Cambodia Egypt Indonesia Jordan 
Philip-
pines 

Number of children (ref.=2)1          
0-1 2.47*** 2.97*** 2.18*** 3.86*** 2.02*** 2.78*** 2.85*** 1.00*** 1.96*** 
3 -0.54*** -0.78** -0.61*** -0.69*** -0.54*** -0.49*** -0.23*** -0.19 -0.89*** 
4+ -2.14*** -3.49*** -2.50*** -3.42*** -2.46*** -1.59*** -1.03*** -1.94*** -2.55*** 

Number of sons (ref.=1)2          
0 1.20*** 1.57*** 1.35*** 1.96*** 1.07*** 0.96*** 1.11*** 0.78** 1.17*** 
2 -0.90*** -1.99*** -0.63*** -1.61*** -1.13*** -0.69*** -0.93*** -0.74*** -0.94*** 
3+ -1.92*** -4.24*** -1.75*** -3.82*** -2.22*** -1.47*** -1.43*** -1.48*** -2.33*** 

Number of daughters (ref.1)2          
0 1.32*** 2.10*** 1.85*** 2.06*** 1.08*** 1.02*** 1.12*** 0.53** 1.32*** 
2 -0.87*** -0.82** -0.63** -1.42*** -0.91*** -0.68*** -0.96*** -1.01*** -0.99*** 
3+ -1.94*** -3.75*** -2.15*** -3.47*** -2.05*** -1.44*** -1.51*** -1.83*** -2.19*** 

Sex composition (ref.=1 son 1 
daughter)3          
0-1 children 2.70*** 3.18*** 2.60*** 4.00*** 2.10*** 2.97*** 2.91*** 1.15*** 2.15*** 
2 sons 0 daughters 0.58*** 0.28 1.23*** 0.53** 0.25 0.35 0.20 0.16 0.52 
0 sons 2 daughters 0.33*** 0.58 0.69* -0.08 0.15 0.41 0.06 0.43 0.18 
3 & sons > daughters -0.35*** -1.04** -0.09 -0.69*** -0.57** -0.37* -0.15 -0.02 -0.70*** 
3 & daughters > sons -0.28*** -0.22 -0.24 -0.40* -0.36* -0.25 -0.18 -0.12 -0.70*** 
4+ children -1.92*** -3.34*** -2.08*** -3.28*** -2.38*** -1.42*** -0.97*** -1.80*** -2.36*** 

Education (ref.=Secondary +)1          
None 0.32*** 1.10*** - 0.11 0.35* 0.03 0.22 0.06 1.24** 
Primary 0.14** 0.16 0.70* 0.09 0.22 -0.17 0.06 0.12 0.18 

Wealth quintile (ref.=Lowest)1          
Second -0.08 -0.08 -0.12 0.36 0.27 -0.17 -0.17 0.01 -0.49** 
Middle -0.17* -0.73* -0.01 -0.09 0.10 -0.36* -0.23* 0.01 -0.42* 
Fourth -0.08 -0.60 0.10 -0.10 0.34* -0.59** -0.23 0.08 -0.42* 
Highest -0.16* 0.19 -0.03 -0.25 0.16 -0.83*** -0.26* -0.08 -0.46* 

Contraceptive use (ref.=None)1          
Traditional -0.27*** -0.17 -0.17 -0.47* -0.41* -0.26 -0.65*** -0.25 -0.13 
Modern -0.47*** -0.47 -0.34 -0.73*** -0.37** -0.55*** -0.78*** -0.39** -0.31* 

Age at first birth (ref.=Less than 
20)1          
20-24 0.03 0.03 -0.08 -0.01 0.10 -0.04 -0.03 0.26 -0.02 
25-29 0.13* -0.08 0.08 0.28 0.05 0.27 0.15 0.21 -0.02 
30-49 0.04 -0.38 -0.20 0.45 0.04 0.34 0.50*** 0.26 -0.22 

Place of residence (ref.=Urban) 1          
Rural 0.14** 0.63** 0.20 0.28 0.15 -0.16 -0.01 0.14 0.06 

Exposure to FP messages 
(ref.=Exposed)1          
Not exposed 0.01 0.21 -0.14 0.18 0.02 0.10 0.08 -0.04 -0.11 

Country (ref.=Nepal)1          
Armenia 1.84***         
Bangladesh 0.38***         
Cambodia 2.38***         
Egypt 1.44***         
Indonesia 1.33***         
Jordan 2.59***         
Philippines 1.71***                 

 

Notes: 
1 Estimates from Model 1; 2 Estimates from Model 2; 3 Estimates from Model 3 
*p<0.05, **p<0.01, ***p<0.001 
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Appendix Table 10 Adjusted coefficients from the logistic regressions of unrealized fertility for 
Latin America and the Caribbean 

Variable Regional Colombia Haiti 

Number of children (ref.=2)1    
0-1 1.79*** 1.79*** 2.08*** 
3 -0.68*** -0.73*** -0.71*** 
4+ -2.51*** -1.70*** -2.79*** 

Number of sons (ref.=1)2    
0 1.16*** 1.10*** 1.18*** 
2 -0.87*** -0.94*** -0.82*** 
3+ -2.08*** -1.85*** -2.18*** 

Number of daughters (ref. 1)2    
0 1.31*** 1.26*** 1.39*** 
2 -0.92*** -0.91*** -0.93*** 
3+ -2.03*** -1.60*** -2.21*** 

Sex composition (ref.=1 son 1 daughter)3    
0-1 children 1.94*** 1.90*** 2.29*** 
2 sons 0 daughters 0.39** 0.26 0.67* 
0 sons 2 daughters 0.23 0.23 0.24 
3 & sons > daughters -0.51*** -0.62*** -0.45* 
3 & daughters > sons -0.55*** -0.60*** -0.54* 
4+ children -2.35*** -1.58*** -2.57*** 

Education (ref.=Secondary +)1    
None -0.06 0.61** -0.07 
Primary 0.15 0.17 0.00 

Wealth quintile (ref.=Lowest)1    
Second -0.40** -0.36** -0.24 
Middle -0.60*** -0.60*** -0.33 
Fourth -0.58*** -0.55** -0.33 
Highest -0.79*** -0.94*** -0.43 

Contraceptive use (ref.=None)1    
Traditional -0.64** -0.45* -1.09* 
Modern -0.32*** -0.33*** -0.24 

Age at first birth (ref.=Less than 20)1    
20-24 0.02 0.02 0.12 
25-29 -0.18 -0.16 -0.12 
30-49 -0.12 -0.17 -0.06 

Place of residence (ref.=Urban)1    
Rural -0.13 -0.02 -0.14 

Exposure to FP messages (ref.=Exposed)1    
Not exposed 0.06 0.06 0.07 

Country (ref.=Colombia)1    
Haiti 0.83***     

  

Notes: 
1 Estimates from Model 1; 2 Estimates from Model 2; 3 Estimates from Model 3 
*p<0.05, **p<0.01, ***p<0.001 
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