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A common pattern observed around the world is the delayed onset of childbearing 

among women in populations with increasing educational levels.  In Mexico, the median 

age at first birth appears to have remained stable for the past 40 years, despite continuous 

efforts to expand education.  The lack of a population-level association between 

educational expansion and the timing of fertility in Mexico occurred as fertility fell 

sharply and contraception became widely available across the country.  The main purpose 

of this dissertation is to analyze the relationship between education and first birth timing 

for women and men from three different birth cohorts in Mexico.  First, using 

multivariate decomposition, I estimate the relative contribution of changes in educational 

composition and changes in the effect of education on age at first birth in the likelihood 

of having a first birth.  Then, I explore whether enrollment inhibits transitions into 

parenthood taking a discrete-time event history analysis approach.  Finally, I observe 

differences in the time elapsed between leaving education and having a first birth 

between men and women, between cohorts and between different levels of educational 

attainment.   



 x 

For these analyses, I used the Mexican Retrospective Demographic Survey 2011 

which is representative of the urban population of Mexico.  This survey collected six 

specific life histories for men and women from three different birth cohorts that lived 

through different stages of the educational expansion.  The multivariate decomposition 

results show that having attained more years of education would have reduced the 

probabilities of having a first birth, which provides evidence that the expansion of 

education contributed to the postponement of childbearing.  The empirical results of the 

second analysis provide evidence that being enrolled in school indeed has a protective 

effect; however, there is also evidence that below normal progress in the school system 

reduces this protection.  The third analysis shows that the interval between leaving 

education and entering into parenthood changed across the observed cohorts. College 

educated women and men in younger cohorts have lengthened the interval between 

leaving education and entering parenthood whereas their less educated counterparts 

shortened it.  The stable median age at first birth seems to be an artifact of an unequal 

society in which disadvantaged women have been entering into motherhood earlier than 

advantaged women with access to higher levels of education and relatively equal access 

to lower levels of education has not been able to reduce these inequalities.  The slow pace 

of the educational expansion process, its focus on basic education, and the stratification 

of higher levels of education might explain the stable median age at first birth.  

Additionally, the stable probabilities of having a first birth among teenagers observed 

across cohorts may also contribute to the stability of the median age at first birth. 
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CHAPTER 1. INTRODUCTION 

The relationship between education and age at first birth has been widely 

analyzed with special emphasis on women’s education. A common pattern observed 

around the world is the delayed onset of childbearing among women in populations with 

increased educational levels. A large body of research has found that women’s education 

and fertility are negatively related (Basu 2002; Castro Martín 1995; Cleland and 

Rodriguez 1988; Cochrane 1979; Jain 1981; Jejeebhoy 1995; Mare and Maralani 2006; 

Martin 2000; Rindfuss, Morgan and Swicegood 1988). Furthermore, women with higher 

educational attainment are not only more likely to have later patterns of fertility but also 

to be childless (Bloom and Trussell 1984; Blossfeld and Jaenichen 1992; Kravdal and 

Rindfuss 2008; Martin 2000; Rindfuss, Morgan and Offutt 1996). These findings provide 

support for expecting a significant rise in age at first birth as or after an expansion of 

education takes place. However, in Mexico, the median age at first birth only experienced 

a modest increase despite the intense educational expansion. 

Education and timing of childbearing are related through a number of indirect 

pathways which complicates the study of the causal connections between them (Cleland 

2002; Cochrane 1979; Jejeebhoy 1995; Rindfuss, Bumpass and St. John 1980). 

Moreover, these intricate links are sometimes but not always reciprocal.  That is, 

education affects age at first birth only indirectly whereas age at first birth can directly 

impact education (Rindfuss, Bumpass and St. John 1980). For instance, being enrolled in 

school may delay age at first birth by increasing educational and career aspirations, which 

may lead to postponing union formation as well as entry into parenthood. On the other 

hand, getting pregnant while enrolled at school could lead to dropping out of school. 

Besides the direct association between enrollment and first-birth timing, 

enrollment is a particularly important variable from a life course perspective, especially 
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when the educational system allows returning to school after having dropped out. A 

number of studies have found that enrollment strongly increases the likelihood of 

delaying first birth (Baizán, Aassve and Billari 2003; Blossfeld and Huinink 1991; Hoem 

2000; Kravdal 1994; Ní Bhrolcháin and Beaujouan 2012; Rindfuss, Morgan and 

Swicegood 1984). However, this protective effect of enrollment which consists of 

delaying childbearing until education is completed might be diluted if there are no 

obstacles to resuming education (Kravdal and Rindfuss 2008). Prolonged enrollment also 

tends to delay other transitions to adulthood such as economic independence and union 

formation (Blossfeld and Huinink 1991; Kohler, Billari and Ortega 2002). These deferred 

transitions usually lead to postponing childbearing as well. 

Another indirect link between education and first-birth timing is union formation. 

This is particularly important in settings where union marks the onset of the risk of 

pregnancy. In general, education and marriage are considered incompatible roles since 

completion of education is usually a prerequisite for transitioning into adulthood and 

hence into marriage (Baizán and Martín-García 2006; Blossfeld and Jaenichen 1992; 

Thornton, Axinn and Teachman 1995). In fact, there is evidence that enrollment impedes 

entry into marriage (Baizán, Aassve and Billari 2003; Baizán and Martín-García 2006; 

Blossfeld and Huinink 1991; Marini 1984; Thornton, Axinn and Teachman 1995). 

Additionally, highly educated women are more likely to seek egalitarian relationships and 

set high standards for potential partners which leads to deferring union formation 

(Oppenheimer 1988). 

Higher education improves women’s potential to obtain jobs with likely 

opportunity for advancement. This situation creates a trade-off between entrance to 

motherhood and career development that usually results in deferring childbearing. The 

economic model of family formation provides support for the notion that rising levels of 
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labor force participation delay first birth among highly educated women (Becker 1981; 

Parrado and Zenteno 2002; Thornton, Axinn and Teachman 1995). This perspective 

argues that increasing levels of women’s education and labor force participation reduce 

women’s economic gains from marriage and increase the opportunity cost of childbearing 

(Becker 1981). As a result, highly educated women tend to postpone marriage and 

childbearing, and the proportion of unmarried and childless women increases. However, 

the intricate relationship between labor force participation and first-birth timing is 

influenced by other factors which might mitigate the delaying effect of participation in 

the labor force, such as the availability of part-time and flexible jobs (Liefbroer and 

Corijn 1999).  

Use of contraception is probably the clearest pathway between education and 

timing of first birth.  Education enables people to use contraception more effectively and 

an effective use provides more control over the timing and quantum of fertility (Castro 

Martín and Juárez 1995; Cleland 2002). Additionally, highly educated people experience 

sexual intercourse later than their lower-educated counterparts, thus education may delay 

one of the key proximate determinants of fertility. Among cohabiting women, those with 

higher levels of education are more likely to use very effective contraceptive methods 

than their less educated counterparts (Sweeney 2010). Although past research find 

evidence that educated women are more likely to underachieve their intended parity 

(Morgan and Rackin 2010; Quesnel-Valle and Morgan 2003), there is also evidence that 

highly educated women who delay childbearing after age 30 have greater probability of 

entering into motherhood later in life compared with their less educated fertility-delaying 

counterparts (Castro Martín and Juárez 1995; Martin 2000).  

In the past 40 years, the median age at first birth in Mexico did not change 

significantly, but levels of education and female labor force participation increased.  The 



4 

 

lack of association between these two phenomena in Mexico occurred as fertility fell 

sharply and contraception became widely available across the country.  The phenomenon 

of rising education, falling fertility, increasing contraceptive use, and stable age at first 

birth could be explained by the absence of a fertility-delaying effect of education for 

women from disadvantaged groups in Mexico.  If this is so, then educational expansion in 

Mexico may not have had its customary effect of reducing inequality of opportunity.  The 

purpose of this dissertation is to analyze the relationship between education and first birth 

timing of women and men from different birth cohorts and with different educational 

attainment.  Specifically, I address the following questions: 

1. Does the expansion of education influence timing of fertility? In other 

words, does increasing educational attainment affect the probability of having a first 

birth? To what extent does changing age-education specific first birth rates offset the 

expected decrease in fertility due to expansion of education across cohorts? 

2. Does educational enrollment delay age at first birth? If so, does the 

“protective effect” of enrollment vary between cohorts and gender? 

3. Does the time elapsed between leaving education and first birth vary by 

cohort, educational attainment, and age at leaving school? 

In order to answer these questions, I will use the Mexican Retrospective 

Demographic Survey 2011. This survey collected job, union, educational, fertility, and 

migration histories for men and women from three different birth cohorts who 

experienced different stages of the educational expansion. Initially taking a descriptive 

analysis approach, I observe the different trajectories that men and women in these three 

cohorts follow based on their final educational attainment. Then, using multivariate 

decomposition, I examine female cohort differences in the age-specific probability of 

having a first birth between different age groups and compare the differences of each 
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cohort against all other cohorts. In this way, I characterize the impact on fertility due to 

compositional changes in education and variation in age-specific behavioral responses to 

education across the cohorts.  Additionally, I use Kaplan-Meier and discrete hazard 

models to investigate the association between education and transition into parenthood 

and background characteristics. Specifically, I observe whether enrollment inhibits 

transitions into parenthood and whether time to first birth since leaving education has 

changed over time and across cohorts and gender. 

Across Latin America, ages at first birth are often stable as education expands.  

Studying Mexico as an exemplar of this phenomena could help scholars better understand 

why this occurs throughout the region.  Understanding the relationship between 

educational trajectories and fertility transitions requires a careful consideration of the 

broader social and institutional context within which these events occur.  The influence of 

institutional forces on the relationship between education and fertility in the Mexican 

context is analyzed for three different birth cohorts, an exercise that could illuminate the 

possible mechanisms through which education interacts with fertility.  This is conducted 

by observing differences across cohorts and connecting these differences to each cohort’s 

experience of macrosocial conditions at different developmental stages.  Additionally, 

observing whether the relationship between educational enrollment and timing of fertility 

differs between men and women can help scholars understand the influence of 

educational expansion on gender equality in such settings. 

This dissertation is organized into seven chapters, including the present 

introduction.  Chapter 2 describes the Mexican educational system and the Mexican 

government’s efforts to expand education and reduce fertility through programs and 

policies, and the life course exposure of each birth cohort to each policy.  Chapter 3 

provides a description of the data used for all analyses presented here. 
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The next three chapters report the analyses conducted to answer the research 

questions stated above.  Chapters 4 to 6 follow the same structure: methods, results, and 

discussion.  Chapter 4 presents a multivariate decomposition analysis of the probability 

of having a first birth.  Using logit models, for each pair of cohorts I examine the separate 

contributions of educational composition and the effect of fertility rates to differences in 

the probability of having a first birth.  Taking a discrete-time event history analysis 

approach, chapter 5 assesses the relationship between enrollment and timing of first birth 

and chapter 6 analyses the time elapsed between leaving education and having a first 

birth.  Finally, chapter 7 concludes with a summary of the most important findings and a 

discussion of the overall significance of the present analyses.  This section also addresses 

policy implications. 
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CHAPTER 2. MEXICAN CONTEXT 

During the twentieth century, Mexico experienced a collection of dramatic 

transformations, including its demographic transition, socioeconomic development, 

industrialization, urbanization, educational expansion, and health care expansion.  Two 

transitions are of particular interest for the present work: the expansion of education and 

the decline in fertility.  The expansion of education began before the onset of fertility 

decline, and proceeded through a complex and unequal process. While, the fertility 

transition was rapid and appears to have touched all sectors of Mexican society, it was 

also stratified and began with the more highly educated and better off segments of 

society.  A common factor in both processes was the government’s active role.  The 

Mexican Federal government intentionally implemented programs both to expand 

education and to decrease fertility.  Here, I describe the cohort1 differences in exposure to 

these programs the changing effects of education on fertility at the individual level.  But 

first, I provide a brief description of the Mexican educational system to familiarize the 

reader with the educational context.  

MEXICAN EDUCATIONAL SYSTEM 

In Mexico, according to the General Educational Law there are three types of 

education: basic, upper-secondary and tertiary education. Basic education comprises the 

first 9 years of formal and compulsory education.  Upper-secondary corresponds to 10
th

 

to 12
th

 grades and requires the completion of lower-secondary education.  Tertiary 

education refers to post-secondary education and its objective is to train professionals.  

These types of education provide different services which take into account the needs of 

the general population (general education), the indigenous groups (indigenous or 

                                                 
1 From now on, I will use cohort instead of birth cohort 
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bicultural education); dispersed rural population and migrant groups (communitarian 

education). Table 2.1 illustrates all the available based-school services that the Ministry 

of Public Education provides for each type and level of education. 

 
Figure 2.1 Mexican Educational system 

Basic education consists of three consecutive and currently compulsory levels: 

Pre-school or kindergarten, primary, and lower-secondary.  Pre-school or kindergarten 

provides education to children between 3 to 5 years old.  This level of basic education has 

been mandatory since 20022.  Primary education starts at 6 years of age and includes first 

                                                 
2 According to the pursuant to the amendment to article 3 of November 2002, pre-school education became 

compulsory for 5 year-old children from academic term 2004-2005; for four year-old children from 

academic term 2005-2006 and for three year-old children from academic term 2008-2009. 
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through sixth grade.  Graduation from primary school therefore occurs when children are 

11 years old.  Lower-secondary education is compulsory and lasts for three years (grades 

7
th

 – 9
th

).  Students in this level are usually between 12 to 14 years old, and they may 

follow either an academic track (general) or a technical track (technical). Students in 

either track may advance to any upper-secondary educational track, and students in the 

technical track receive a diploma that enables them to work as technicians without further 

formal education. 

The upper-secondary education includes high school and terminal technical 

professional education.  In 2012, the Constitution was amended to make upper-secondary 

education compulsory.  This mandate will be implemented gradually, having started in 

the 2012-2013 academic term and ending no later than the 2021-2022 academic term.  

High school is a three-year program required for entry into tertiary education.  The 

students in this level are usually between the ages of 15 and 17.  Technical Professional 

education consists of terminal programs which usually last three years3, and they are 

intended to train students for technical employment.  Some of these programs allow 

students to obtain high school certificates by studying supplementary subjects. Due to the 

diversity of fields of specialization, a number of sub-systems were created. 

Unfortunately, these sub-systems were developed separately from each other creating an 

upper-secondary system that is highly diverse, complicated, and disconnected (Villa 

Lever 2010).  In 2007, the upper-secondary education reform creates the National 

Baccalaureate System seeking to create a common curriculum to facilitate the transfer of 

students between the different sub-systems in order to integrate the upper-secondary 

system.  This integration is intended to solve the three main problems in this school level: 

high rates of desertion, poor quality, and problems entering into the labor market 

                                                 
3 There are some programs that last from two to five years. 
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(Székely Pardo 2010).  This transformation of the upper-secondary education is not yet 

complete. 

Tertiary education comprises three levels: technical professional, bachelor’s 

degree, and graduate level. Undergraduate education includes technical professional and 

bachelor’s degree; these programs last between 2 to 5 years and required the completion 

of upper-secondary education.  Technical professional level includes programs offered at 

Technical Universities which usually last less than 4 years.  Bachelor’s degrees train 

professionals in different fields of study with four-year or longer curricula. Graduate 

studies level requires bachelor’s degree and it is sub-classified into “specialization 

studies,” master’s degrees, and doctorate’s degree.  “Specialization studies” are typically 

one year of additional training beyond the bachelor’s degree. 

BIRTH COHORTS EXPERIENCES 

Figure 2.2 depicts the life courses of the cohorts under study in a Lexis diagram.  

The cohorts were born in the years 1951-1953 (cohort 1), 1966-1968 (cohort 2), and 

1978-1980 (cohort 3).  The figure reflects each cohort’s experiences with respect to 

education and fertility, both in terms of demographic period measures and in terms of 

policy and program exposures. Figure 2.2 does not show programs that aim to expand 

upper-secondary and postsecondary education because they were implemented after 

women and men in the youngest cohort were upper-secondary age (15-17 years old).  It is 

important to note that the efforts to expand education during the greater part of the 

twentieth century were focused on the expansion of basic education.  Basic education 

only included primary education (1st to 6th grade) until 1993, but since 1993 it has 

included lower-secondary education (7th to 9th grade)4 as well.  Serious efforts to expand 

                                                 
4 In 2012, the Constitution was amended to make upper-secondary education (10th to 12th grade) 

compulsory. This mandate will be implemented gradually, having started in the 2012-2013 academic term 

and ending no later than the 2021-2022 academic term. 
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upper-secondary and tertiary education started only after lower-secondary education was 

nearly universal5.  Despite the growing proportion of women and men attending upper-

secondary and postsecondary education, access to these levels of education is to date 

highly stratified (Solís 2010). 

 
Figure 2.2.  Lexis Diagram of cohorts’ life course experiences: education and fertility 

Women and men in cohort 1 overwhelmingly entered into reproduction before 

any educational expansion or expansion in access to contraception commenced.  During 

                                                 
5 These efforts include the creation of the National Baccalaureate System and the implementation of 

different cash transfer programs for students in public upper-secondary and post-secondary schools. 
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their school years, they benefited neither from the expansion of education nor from the 

National Family Planning program of 1974.  Cohort 1 was already primary-school-age 

(6-11 years old) in 1959 when the first serious attempt to expand education was initially 

implemented, meaning they did not benefit from the first federal educational expansion 

program, the Eleven Years Plan.  This program’s goal was universalize the first six years 

of education by 1970.  The Federal government built schools and distributed free 

textbooks in pursuit of the program’s goal.  In the period when cohort 1 was attending 

primary school, those in rural areas were less likely than those in urban areas to be able to 

attend school. This disparity existed because the construction of schools under the Eleven 

Years Plan began in localities with one thousand or more inhabitants, leaving most rural 

communities without the benefit of educational resources (Mier y Terán and Rabell 

2003).  For this cohort, gender differences in education were remarkable.  For instance, in 

1990 when women and men of this cohort were 35-37, 24.9% of men have completed 

more than 9 years of education whereas only 17.6% of women born in the same cohort 

attain more than 9 years of education (INEGI 2014a)6. 

The women in this cohort started their reproductive age in 1966 around the time 

the initial descent of fertility began (Mier y Terán and Partida 2001), when the TFR was 

about 7 children per woman and all contraceptive methods were severely restricted by 

law.  Contraceptives required a medical prescription and the Sanitary Code forbade 

publicizing contraceptive methods.  Unsurprisingly, much of the population had very 

limited or no knowledge of modern methods of contraception (CONAPO 1999; García 

1976).  These laws reflected a strong pronatalist ideology on the part of the Federal 

                                                 
6 This figure corresponds to the proportion of women and men who were 35 to 37 in 1990 (i.e., who were 

born between 1953 and 1955) and have completed at least one year of upper-secondary education 

according to the 1990 Mexican Census. 
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government during the time that women and men in cohort 1 were children, adolescents, 

and in their early childbearing years.  The median age at which women in cohort 1 

entered childbearing was 21, which was in 1971-1974. Thus women in cohort 1 had 

already begun childbearing when, in December 1973 (when cohort 1 was 20-22), the 

General Law on Population was enacted and in 1977 (when cohort 1 was 24-26), a 

National Family Planning Program was established.  These programs aimed to provide 

family planning services and also to enhance the demand for contraception, increase 

women’s awareness of such services, and dissipate myths and prejudices about 

contraception and fertility across the country (Alba and Potter 1986; Márquez 1984; 

Mojarro 2009).  Because women in cohort 1 were 24-26 when the National Family 

Planning program began, their later reproductive years were defined by a nationwide 

promotion of small families and contraception, in contrast with their earlier reproductive 

years when pronatalism dominated the Federal programs.  They were likely to have had 

at least two children by the time the National Family Planning Program began (Juárez 

1989), but their capacity to stop childbearing was facilitated by the program, which 

provided contraception free of charge at public clinics in both rural and urban areas 

nationwide.  This access to contraception was further extended between 1979 and 1982 

(when the women in cohort 1 were 26-31), with increases in the number of rural hospitals 

and clinics and in 1980, when urban clinics of the Mexican Institute of Social Security 

(IMSS) provide family planning services to people not formally included in the social 

security system (Alba and Potter 1986).  Rural women in cohort 1 likely experienced 

contexts throughout their lives where fertility was much higher than it was for urban 

women.  For example, in 1974, rural TFR was 7.4, while urban TFR was only 5 

(CONAPO 1999).   
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The educational and fertility contexts experienced by women and men in Cohort 2 

were starkly different from those in cohort 1.  Women and men in cohort 2 turned 6 years 

old between 1972 and 1974 – after the Eleven Years Plan was implemented. Thus, they 

might have been benefited by the Eleven Years Plan’s school building, increased number 

of teachers, and textbook distribution efforts, especially if they lived in urban areas.  The 

Telesecondary program – which provided lower-secondary education to students in 

remote areas via televised lessons – was also implemented before this cohort started 

lower-secondary school (12-14 years old) which might have increased the likelihood of 

those who lived in rural areas completing more than 6 years of education.  Even so, in 

this cohort the population that had grown up in rural areas had a lower probability of 

completing 6 years of education and initiating lower-secondary school than their 

counterparts who grew up in urban areas (Creighton and Park 2010).  The male 

educational advantage, observed for people in cohort 1, is considerably smaller when 

comparing educational attainment of men and women in cohort 2.  For example, 

according to the 1990 Mexican Census, about 35% of men and 34% of women in this 

cohort had completed more than 9 years of education by the time they were 22 to 

247(INEGI 2014a).  

This cohort also experienced a substantially different fertility context.  In 1977 the 

women in cohort 2 were 9-11, so the National Family Planning Program was well 

established by the time women in this cohort began their childbearing years.  The 

program’s efforts to impact fertility were already being observed by the time women in 

cohort 2 began childbearing8. When this cohort’s members were 15, fertility levels were 

                                                 
7 This figure corresponds to the proportion of women and men who were 22 to 24 in 1990 (i.e., who were 

born between 1966 and 1968) and have completed at least one year of upper-secondary education 

according to the 1990 Mexican Census. 
8 It is important to clarify that fertility was already declining when the National Family Planning Program 

was implemented and its main contribution was to reduce educational and rural-urban differentials in 
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declining by about 0.19 children on average every year, the TFR was about 4.6 (Mier y 

Terán and Partida 2001), and knowledge of modern contraceptive methods notably 

increased (Alba and Potter 1986; Rodriguez-Barocio et al. 1980).  For instance, by 1989 

(when cohort 2 members were 21-23) about 93% of women of reproductive age knew of 

at least one modern method of contraception (CONAPO 1999).  In their later childhood 

this cohort was exposed to an extensive social campaign to promote family planning and 

small family sizes.  This experience was completely different from women in cohort 1, 

who only experienced this social campaign by the time they were already mothers. 

Women and men in cohort 3 were born at a time when primary education was 

approaching universality.  By the time they entered primary school at age 6 in 1984-6, 

about 90% of the population age 6-11 were enrolled in school.  Although they were 

already lower-secondary-age when the reform which extended compulsory education was 

put into place9, they experienced higher rates of enrollment and completion of primary 

and lower-secondary levels (Creighton and Park 2010).  In fact, 63% of women and 62% 

of men born between 1978 and 1980 completed lower-secondary, and about 38% (37.8% 

of women and 37.7% of men) completed more than 9 years of education by 2000 (INEGI 

2014a).  This cohort experienced considerably lower rural-urban education disparities at 

the basic level yet the disparities persisted (Creighton and Park 2010; Mier y Terán and 

Rabell 2003). 

The fertility context experienced by women in cohort 3 was as different from 

women in cohort 1 as the education context was.  Women in cohort 3 were born into a 

context where contraception was prevalent and fertility was lower - the TFR was 5 and 

                                                                                                                                                 
fertility and contraceptive use Alba, Francisco, and Joseph E. Potter. 1986. "Population and Development 

in Mexico since 1940: An Interpretation." Population and Development Review 12(1):47-75..  In this 

regard, one of the most important measures of this program was the establishment of rural health post and 

rural hospitals between 1979 and 1982 ibid. which might have directly benefited women in cohort 2 who 

were living in rural communities. 
9 The oldest members of cohort 3 were already 15 years old. 
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falling rapidly in the years they were born (CONAPO 1999; Mier y Terán and Partida 

2001; Tuirán et al. 2002).  By the time women in this cohort began their reproductive 

lives, the TFR was down to 3 and rate of decline had slowed.  This dramatically lower 

fertility was likely supported by the National Family Planning Program’s10 mature status 

by the time these women were born, and its institutionalized status by the time they 

entered reproductive age.  Furthermore, they were exposed to an extensive social 

campaign to promote family planning and small family sizes throughout their childhood. 

  

                                                 
10 The National Family Planning Program formally existed from 1977-1980.  It was replaced by other 

national family planning programs such as the Inter-institutional Family Planning Program (1983-1988) 

and later it was integrated within the population and health programs (1995).  Since family planning 

services have been primarily provided through the major health and social security institutions (the ministry 

of Health, IMSS and ISSSTE), I refer as the National Family Planning Program when talking about all 

these different programs which provide family planning services.  
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CHAPTER 3. DATA  

As mentioned above, I use the Mexican Retrospective Demographic Survey 2011 

(referred to hereafter by the Spanish acronym EDER [Encuesta Demográfica 

Retrospectiva]) for the all the analyses conducted in the present work.  The EDER is a 

subsample of the National Survey of Occupation and Employment (ENOE [ Encuesta 

Nacional de Ocupacion y Empleo]) collected by the National Institute of Statistics and 

Geography (INEGI [Instituto Nacional de Estadística y Geografía]) in 32 cities in the 31 

states and the Federal District.  

The EDER is representative of the urban population of Mexico and it was 

conducted between August 8th and September 18th, 2011. Using Event History Calendar 

methodology, the questionnaires were administered face-to-face, collecting information 

for every year in the respondents’ lives. The EDER gathered life histories of 1,387 men 

and 1,453 women from cohorts born in 1951-1953, 1966-1968, and 1978-1980.  Table 

3.1 shows the distribution of women and men by cohort. 

Table 3.1 Sample distribution by cohort and sex. EDER 2011 

Cohort 

Year of 

birth Men  Women Total 

1 1951 - 1953 437 451 888 

2 1966 - 1968 433 459 892 

3 1978 - 1980 517 543 1,060 

Total 1,387 1,453 2,840 

The EDER collected 6 specific life histories: migration, education, job, family, 

union, and fertility. The migration history provides information about places of residence, 

specifying locality, municipality and state for places of residence in Mexico, and locality 

and country for residence places outside the country. In addition to level and grade for 

each year the participant attended school, the education section also provides the type of 

school (public or private) that the participant attended. The data structure allows users to 
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identify participants who drop out of school, and to identify individuals who resume their 

education later. The family history details participants’ living arrangements by year of 

age. Participants were asked about periods of at least one year when they lived with their 

parents, siblings or other relatives. They also were asked about periods of at least one 

year when they lived with their spouse/partner’s family members. The union history 

section captures the relationship status by year, providing information about the type of 

marriage (religious, civil, both). It also includes the spouse/partner’s year of birth, and 

whether or not there were periods of at least a year when the couple did not live together. 

Finally, the fertility history includes the name and sex of all the participants’ children, 

their years of birth, type and place of delivery, whether or not the children are still alive, 

when the children lived with them, and if their children lived in the United States in the 

periods that they did not live together. Finally, the participants were asked if they used 

contraceptive methods for at least a year and which kind of contraceptive method they 

used.  

One of the unique characteristics of this data set is that it provides family 

background information such as parents’ education and indigenous ethnicity, family size, 

and birth order, which have been found to be associated with educational attainment 

(Binder and Woodruff 2002; Park and Sandefur 2006).  Another important feature of this 

survey is the fact it collected men’s fertility histories, which allows observation of 

whether or not the association of education and fertility differs by gender. 

In addition to the limitations related to its retrospective design such as 

retrospective recall bias and mortality selection bias, the EDER has other important 

limitations. First, it does not include the rural population, which has shown higher levels 

of fertility, younger ages at first union and first birth, lower levels of education, and lower 

prevalence of contraceptive use (CONAPO 1999; Mier y Terán and Partida 2001). Also, 
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the data only provides the year of unions and births which complicates the identification 

of premarital conceptions and births, and the relative timing of dropping out of school 

and childbearing. 
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CHAPTER 4. EDUCATIONAL EXPANSION 

The contribution of increasing education to timing of first birth 

A common pattern observed around the world is a delay in the onset of women’s 

childbearing in populations with increasing educational levels. A large body of research 

has found that women’s education and fertility are negatively related at the individual and 

population levels (Basu 2002; Castro Martín 1995; Cleland and Rodriguez 1988; 

Cochrane 1979; Jain 1981; Jejeebhoy 1995; Mare and Maralani 2006; Martin 2000; 

Rindfuss, Morgan and Swicegood 1988). Furthermore, women with higher educational 

attainment are not only more likely to have later patterns of fertility but also to be 

childless (Bloom and Trussell 1984; Blossfeld and Jaenichen 1992; Kravdal and Rindfuss 

2008; Martin 2000; Rindfuss, Morgan and Offutt 1996). These findings support the 

expectation of a significant increase in age at first birth as or after an expansion of 

education takes place. However, in Mexico, the median age at first birth rose only 

modestly despite an intense educational expansion over the past sixty years. 

The incompatibility of the roles of mother and student is the most frequently cited 

mechanism by which education might lead to delayed entry into motherhood (Mills et al. 

2011).  Recent studies find evidence that rising educational participation is a major 

contributor to fertility postponement (Neels and De Wachter 2010; Neels et al. 2014; Ní 

Bhrolcháin and Beaujouan 2012).  Prolonged enrollment also tends to delay other 

transitions to adulthood such as economic independence and union formation (Blossfeld 

and Huinink 1991; Kohler, Billari and Ortega 2002). These deferred transitions often lead 

to postponing childbearing as well.   

In addition to role-incompatibility, higher education improves women’s potential 

to obtain jobs with likely opportunity for advancement. This situation changes the 

balance of the trade-off between entrance to motherhood and career development, making 
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the opportunity cost of early motherhood higher and thus encouraging the deferment of 

childbearing (Becker 1981). The economic model of family formation provides support 

for the notion that rising levels of labor force participation delay first birth among highly 

educated women (Becker 1981; Parrado and Zenteno 2002; Thornton, Axinn and 

Teachman 1995).  As a result, highly educated women tend to postpone marriage and 

childbearing, and the population proportion of unmarried and childless women increases 

as education expands and higher levels of attainment become more prevalent. However, 

the intricate relationship between labor force participation and first-birth timing is 

influenced by other factors which might mitigate the delaying effect of participation in 

the labor force, such as the availability of part-time and flexible jobs (Liefbroer and 

Corijn 1999). 

In the past 40 years, female education has expanded dramatically in Mexico and 

fertility has fallen sharply, but the median age at first birth has remained relatively 

unchanged.  This stability in age at first birth despite the observed gains in female 

education in the last decades raises the question of the contribution of education to the 

timing of first birth.  Therefore, the purpose of this chapter is to answer the following 

questions: 

• Has education played a significant role in the probability of having a first 

birth? 

• Has the probability of having a first birth differed across cohorts? If so, 

how much of the difference in the probability of having a first birth 

between cohorts is attributable to educational expansion? 

This chapter is organized in 4 sections.  After this introduction, the second section 

describes the methodology that is employed to analysis the contribution of the 

educational expansion to timing of fertility.  Then, the third section reports the result of 
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the multivariate decomposition, and the final section presents the discussion of the 

results. 

METHODS 

A useful method for assessing the impact of educational expansion on fertility is a 

classic decomposition analysis in which one employs standardization methods to 

calculate the separate effects of changes in the composition of the population by age and 

educational attainment, as well as those of any changes in age- and education-specific 

fertility rates. Previous studies in other contexts have found that changes in the proportion 

of women enrolled in school and changes in the mean age at leaving education are major 

contributors to fertility postponement at the population level (Neels and De Wachter 

2010; Neels et al. 2014; Ní Bhrolcháin and Beaujouan 2012).  The EDER provides 

detailed individual-level information about school enrollment and fertility histories that 

can be used to analyze the individual-level contribution of educational outcomes to the 

timing of fertility.  However, the sample size is not large enough to obtain robust age-

specific first birth rates by cohort, and to employ direct and indirect standardization to 

distinguish between the statistical effect of change in the age at leaving education and the 

contribution of change in education-specific rates of first birth.  To overcome this 

limitation, I rely on multivariate decomposition using logistic regression models to 

examine the separate contributions of educational composition and the effect of fertility 

rates to differences in the probability of having a first birth between cohorts. 

A multivariate decomposition approach enables direct estimation of aggregate 

effects of characteristics and coefficients across groups (Powers and Pullum 2006; 

Powers, Yoshioka and Yun 2011).  The model can be used for nonlinear response models 

via a transformation of the dependent variable.  I use a recently developed STATA 

command that carries out multivariate decomposition for various nonlinear models 
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(Powers, Yoshioka and Yun 2011).  This command provides detailed decomposition and 

standard errors for the characteristics and coefficients components. 

I focus on the probability of having a first birth in the following age intervals: 15 

to 17, 18 to 20, 21 to 24, and 25 to 31. Although previous studies find that the education 

effects are stronger for ages 24 and younger (Neels and De Wachter 2010; Neels et al. 

2014; Ní Bhrolcháin and Beaujouan 2012) and most of the participants have completed 

their education before age 25, I also observe differences in the probability of having a 

first birth between 25 and 31 which is the oldest age reached by the youngest persons in 

the youngest cohort.  I only carry out this analysis for women because this facilitates 

comparison with similar studies conducted only for women. 

In regression decomposition, the disparity between two groups is studied by 

comparing the means: 

�̅�𝐴 − �̅�𝐵 = 𝐹(𝑋𝐴𝛽𝐴)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − 𝐹(𝑋𝐵𝛽𝐵)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

= [𝐹(𝑋𝐴𝛽𝐴)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − 𝐹(𝑋𝐵𝛽𝐴)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅] + [𝐹(𝑋𝐵𝛽𝐴)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − 𝐹(𝑋𝐵𝛽𝐵)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅]  

Where, 

𝑃 = 𝐹(𝑋𝛽) 

𝐸 = [𝐹(𝑋𝐴𝛽𝐴)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − 𝐹(𝑋𝐵𝛽𝐴)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅] 

𝐶 = [𝐹(𝑋𝐵𝛽𝐴)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − 𝐹(𝑋𝐵𝛽𝐵)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅] 

𝐹(∙) is the transformation used to account for nonlinear response patterns – in this 

case a transformation for binary responses.  It may be any once-differentiable function 

mapping a linear combination of X to P.  For the purpose of this analysis it is a logit 

function.   
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E and C are parameters estimated by the decomposition procedure, where E 

represents the characteristics effect and C the coefficients effect (Powers, Yoshioka and 

Yun 2011). In this analysis, the only control is educational attainment which reflects the 

years of education completed at the beginning of the interval.  Therefore, the 

characteristics effect (E) is the difference in average first birth rates between women of 

two different cohorts in a given age group resulting from inter-group differences in 

educational attainment, when educational attainment is evaluated using a common 

coefficient vector.  Likewise, the coefficients effect (C) is the difference in average first 

birth rates between women of two different cohorts in a given age group resulting from 

applying a different coefficient vector for the effect of education to a given vector of 

attributes values (educational attainment). 

I decompose the cohort differences in the age-specific probability of having a first 

birth between the age groups described above and compare the differences of each cohort 

against all other cohorts. In this way I characterize the impact on fertility due to 

compositional changes in education and variation in age-specific behavioral responses to 

education across the cohorts.  Additionally, I fit logistic regression models for each 

cohort and age group to observe the coefficients that the decomposition is comparing.  

These models estimate the probability of having a first birth in the specified age group 

conditional on not having had a first birth in a previous age group adjusted for the years 

of education attained at the beginning of the interval. 

RESULTS 

Descriptive analysis 

Table 4.1 presents the distribution by education of the women in each cohort and 

thereby illustrates the expansion of education over time.  More than one third of women 
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in cohort 1 completed less than 6 years of education (primary) whereas only 10% of 

women in cohort 2 and 4% of women in cohort 3 did not complete primary education.  

About 38% of women in cohort 1 completed a minimum of 9 years of education (lower-

secondary) while almost 80% of women in cohort 3 completed at least lower-secondary 

education.  The proportion of women attaining more than high school also illustrates the 

expansion of education since only 11% of women in cohort 1 completed 13 or more years 

of education compared to 20% and 30% of cohorts 2 and 3, respectively. 

Table 4.1 also illustrates the changing patterns of fertility over time by showing 

the distribution of education for two groups defined by their fertility.  It does so first for 

those who had a first birth by age 31 and next for those who remained childless at 31.  In 

general, the proportion of childless women is higher for those who completed high school 

education or more (12 or more years of education).  However, in the case of women of 

cohort 3, the proportion of women with 13 or more years of education who remain 

childless at age 31 is about 50% while women with 13 or more years of education in 

cohorts 1 and 2 who remained childless at age 31 were 16% and 35%, respectively. 
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Table 4.1. Distribution of female education by cohort and condition of having a first birth 

or remain childless by age 31. 

Cohort 1 

      
Years of education 

attained 

Women 
Having first 

birth by 31 

Childless at 

31 

n % N % n % 

0-5 158 35.0 140 88.6 18 11.4 

6-8 121 26.8 108 89.3 13 10.7 

9-11 80 17.7 73 91.3 7 8.8 

12 41 9.1 34 82.9 7 17.1 

13+ 51 11.3 43 84.3 8 15.7 

Total 451 100.0 398 88.2 53 11.8 

Cohort 2 

      
Years of education 

attained 

Women 
Having first 

birth by 31 

Childless at 

31 

n % n % n % 

0-5 47 10.2 43 91.5 4 8.5 

6-8 89 19.4 83 93.3 6 6.7 

9-11 155 33.8 145 93.5 10 6.5 

12 78 17.0 60 76.9 18 23.1 

13+ 90 19.6 59 65.6 31 34.4 

Total 459 100.0 390 85.0 69 15.0 

Cohort 3 

      
Years of education 

attained 

Women 
Having first 

birth by 31 

Childless at 

31 

n % n % n % 

0-5 24 4.4 20 83.3 4 16.7 

6-8 85 15.7 74 87.1 11 12.9 

9-11 183 33.7 161 88.0 22 12.0 

12 94 17.3 80 85.1 14 14.9 

13+ 157 28.9 79 50.3 78 49.7 

Total 543 100.0 414 76.2 129 23.8 

Table 4.2 shows the patterns of first birth probabilities and educational attainment 

across cohorts.  Panel A reports the number of women in each age group that had not yet 

had a birth at the beginning of the interval and the percentage of them who had a first 

birth while they were in that age group.  Women in cohort 1 show the highest percentages 

in all age groups reflecting this cohort’s earlier pattern of childbearing.  Compared to 

women in cohort 1, the proportion of women in cohort 2 who have had a first birth in 
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each of the observed age groups is considerably lower, except for the oldest age group in 

which both cohorts have about 60% of childless women at 25 having a first birth between 

25 and 31.  Women in cohort 3 have substantially lower proportions than women in 

cohort 1 for all age groups.  Likewise, women in cohort 2 present higher proportions of 

women having a first birth than women in cohort 3 in each age group except for the 

youngest age group in which the proportion of both cohorts is very similar (about 11%). 

Table 4.2. Patterns of first birth probabilities and educational attainment by cohort 
Panel A. Proportion of women who had a first birth in an age-group conditional on not having 

had a birth by cohort 

Age-group Cohort 1 Cohort 2 Cohort 3   

Difference compared to 

cohort 1 

n % n % n %   Cohort 2 Cohort 3 

15-17 448 13.4 457 11.4 538 11.0 

 

2.0 2.4 

18-20 391 31.5 407 24.3 484 23.1 

 

7.1 8.3 

21-24 268 46.6 308 39.9 372 34.9 

 

6.7 11.7 

25-31 143 60.8 185 60.5 242 44.6   0.3 16.2 

          Panel B. Mean years of education at specific ages by cohort 

Age-group Cohort 1 Cohort 2 Cohort 3   

Difference compared to 

cohort 1 

Mean s.d. Mean s.d. Mean s.d.   Cohort 2 Cohort 3 

15-17 5.5 2.970 7.4 2.344 8.1 1.826 

 

-1.9 -2.5 

18-20 6.3 3.761 8.9 3.238 9.6 2.696 

 

-2.6 -3.3 

21-24 6.6 4.153 9.4 3.779 10.5 3.457 

 

-2.8 -3.9 

25-31 6.8 4.400 9.7 4.068 10.9 3.885   -2.9 -4.1 

Panel B presents the mean years of education attained at specific ages.  Women in 

cohort 1 had lower education than their younger counterparts at the same ages. On 

average, women in cohort 2 and cohort 3 completed 2 or more additional years of 

education compared to women in cohort 1.  For example, women in cohort 1 at age 25 

attained, on average, 6.8 years of schooling while women in cohort 2 and cohort 3 

averaged 9.7 and 10.9 respectively at the same age. 
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Table 4.3 summarizes the mean years of education of women in each cohort at the 

beginning of the interval distinguishing whether or not they had a first birth in the 

indicated age group.  Although in almost all cases, women who did not have a first birth 

attained, on average, more years of schooling than their counterparts who became 

mothers in the observed interval, the difference in the mean years of education attained 

between women who have a first birth and childless women decreases for younger 

cohorts.  For example, the difference in the mean years of education at age 15 for women 

in cohort 1 is 2.7 years whereas for cohort 2 and 3 is 1.7 and 1.4 respectively.  The 

smaller differences for younger cohorts might be the result of the expansion of education, 

since educational expansion reduces the selectivity of attaining primary and lower 

secondary education.  Only women in cohort 1 who have not had a first birth at age 25 

and became mothers by 31 years old are more educated than their childless counterparts. 

Table 4.3. Mean years of education at the beginning of the interval by cohort and 

condition of having a first birth in a specific age group given that they have 

not had a first birth 

Age-

group 

Education 

attained 

at 

Cohort 1 Cohort 2 Cohort 3 

Had a 

first 

birth 

Childless 

Had a 

first 

birth 

Childless 

Had a 

first 

birth 

Childless 

15-17 15 3.3 5.9 5.9 7.6 6.9 8.2 

18-20 18 5.4 7.3 7.8 9.6 8.8 10.2 

21-24 21 7.2 8.3 9.5 11.0 10.2 12.0 

25-31 25 9.8 7.1 11.4 11.6 12.4 13.0 

Figure 4.1 illustrates the cumulative probability of having a first birth between 13 

and 31 years old for each cohort.  The cumulative probability of having a first birth 

before age 18 is low and very similar across three cohorts.  Women in cohort 1 

consistently have higher probabilities of having a first birth at all ages but the gap 

between women in cohort 1 and women in cohort 2 is smaller after age 29.  Women in 

cohorts 2 and 3 show similar probabilities of having a first birth until age 21, then the gap 
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between these two cohorts of women widens.  Figure 4.1 also depicts the median age of 

having a first birth which is between 21 and 22 years for the three cohorts.  However, the 

gap between the two younger cohorts starts widening after this age. 

 

 
Figure 4.1.  Cumulative probability of having a first birth, by age and cohort 

Multivariate decomposition 

I use multivariate decomposition to compare cohorts 2 and 3 to cohort 1 as well as 

cohort 2 to 3 in order to estimate the relative contribution of changes in educational 

composition and changes in the effect of education on age at first birth in Mexico.  First, I 

compare cohort 1 and cohort 2. Table 4.4 shows the coefficients of the logistic regression 

models, fitted separately for cohort 1 and 2 for each age group, and the components of the 

multivariate decomposition comparing the two cohorts.  E represents differences in 

characteristics, in this case in educational attainment, between cohort 1 and cohort 2; a 

positive E coefficient indicates the expected reduction in the probability of having a first 

birth in an age group if women in cohort 1 had the same years of education at the 

beginning of the interval as women in cohort 2.  Since in the present study the only 

covariate is educational attainment the detailed decomposition only provides two Ck 
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terms, one for educational attainment and the other for the constant term.  The sum of 

these two terms represents the total differences in effects or coefficients (C). A positive C 

coefficient indicates the expected decrease in the probability of having a first birth in a 

specific age group of women in cohort 1, if these women had the same returns to risk, or 

behavioral responses, as women in cohort 2. 

Table 4.4. Logistic regression coefficients of having a first birth for women in specific 

age groups in cohort 1 and cohort 2 and multivariate decomposition 

coefficients comparing these cohorts 

  
Logistic regression  

coefficients 

Multivariate 

decomposition coefficients 

  
 

 (cohort 1) 
 

 (cohort 2) 
E Ck 

15-17                 

Education attained at 15 -0.304 *** -0.239 *** 0.057 *** -0.032   

Constant -0.474 * -0.405       -0.005   

Total coefficient effect (C)             -0.036 
†
 

18-20                 

Education attained at 18 -0.148 *** -0.175 *** 0.075 *** -0.074   

Constant 0.163   0.400       0.072   

Total coefficient effect (C)             -0.002   

21-24                 

Education attained at 21 -0.066 * -0.115 ** 0.042 * 0.114   

Constant 0.381   0.778 *     -0.089   

Total coefficient effect (C)             0.025   

25-31                 

Education attained at 25 0.128 ** -0.011 

 

-0.077 *** 0.323 ** 

Constant -0.641 
†
 0.552       -0.243 * 

Total coefficient effect (C)             0.080   

*** p<0.001; ** p<0.01; * p<0.05; † p<0.1 

Education at the beginning of the interval has a significant and negative 

coefficient in the logistic regression models of the 15-17, 18-20, and 21-24 age groups.  

The magnitude of these coefficients decreases as age increases, supporting the hypothesis 

that the protective effect of education declines with age.  The coefficient at the oldest age 

for cohort 1 is positive and significant while a negative and insignificant coefficient is 
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observed for cohort 2 at the oldest age.  Thus, for childless women between 25 and 31 in 

cohort 1, education significantly increases their likelihood of having a first birth.  For 

women in cohort 2, education did not make any difference in the probability of childless 

women starting childbearing between 25 and 31. 

The constant term in these models represents the log of the odds of having a first 

birth in a specific age group for women with no formal education (i.e. education equal 

zero).  A significant intercept (constant term) means that the log of the odds of women 

with no education significantly differs from zero.  Comparing the cohort 1 and cohort 2 

logistic regression models, all constant terms are in the same direction, except for the 

oldest age group whose constant terms present opposite signs.  Although only two models 

have significant constant terms (the cohort 1 model for the 15-17 age group and the 

cohort 2 model for 21-24 age group), the differences between the constant terms in the 

cohort 1 and cohort 2 models are notable and, in all cases, the corresponding probability 

is higher for the younger cohort11. 

The decomposition results of table 4.4 show that for the three younger age groups, 

only differences in characteristics are significant.  In other words, the probability of 

having a first birth in each of these age groups for women in cohort 1 would have been 

lower (with a reduction equal to E) if these women had attained the same years of 

schooling their counterparts in cohort 2 attained.  For example, the probability of having 

a first birth between 15 and 17 years old for women in cohort 1 is 0.134, this probability 

would have been 0.077 (0.134-0.057) if women in cohort 1 had attained the same mean 

years of education at age 15 as the women in cohort 2 attained.  None of the C 

components are significant for these younger groups but as noted above the differences 

                                                 
11 The probability of having a first birth if education for women with no education is equal to:  

 𝑝 =
𝑒log 𝑜𝑑𝑑𝑠

1+𝑒log 𝑜𝑑𝑑𝑠 for each age group. 
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between coefficients are notable.  Both Ck components for the age group 15-17 are 

negative which means that the effect of education for cohort 1 and the probability of 

having a first birth for women with no education were higher for women in cohort 1.  In 

the rest of the age groups, the Ck components have opposite directions which result in a 

reduced total difference in effects. For instance, the magnitudes of the E and Ck 

components for the age group 18-20 are very similar. The similarity between C 

components results in a non-significant overall C coefficient of -0.002.  Although the C 

coefficients for the 21-24 age group have opposite signs, the coefficient for educational 

attainment is much greater than the difference in the constant terms, thus, overall E and C 

coefficients work in the same direction.  Therefore, the model finds that 62% of the 

difference in probability of having a first birth between cohorts 1 and 2 is attributable to 

differences in educational attainment while 38% to differences in effects of this 

characteristic.  

The oldest group (25-31) presents completely different results.  In the first place, 

the E coefficient is negative and significant, which indicates an expected increase in the 

probability of having a first birth if women in cohort 1 attained the same years of 

education as women in cohort 2.  Additionally, there are significant differences in effects, 

in both intercept and education attained at age 25.  However, these coefficients have 

opposite signs and the total coefficients effect (0.08) is not significant.  The C 

decomposition coefficient for education attained at 25 indicates the expected reduction in 

the probability of having a first birth between ages 25 and 31 of women in cohort 1 if 

they had had the same behavioral responses as women in cohort 2.  The significant C 

coefficient for the intercept might be due to the fact that the constant terms of both 

logistic regressions are similar in magnitude but with opposite signs resulting in a 
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significant difference.  Therefore the absence in significance in the logistic models may 

be due to a lack of power at low levels of educational attainment. 

Table 4.5. Logistic regression coefficients of having a first birth for women in specific 

age groups in cohort 1 and cohort 3 and multivariate decomposition 

coefficients comparing these cohorts 

  
Logistic regression  

coefficients 

Multivariate 

decomposition coefficients 

  
 

 (cohort 1) 
 

 (cohort 3) 
E Ck 

15-17                 

Education attained at 15 -0.304 *** -0.281 *** 0.074 *** -0.013   

Constant -0.474 * 0.059       -0.037   

Total coefficient effect (C)             -0.050 ** 

18-20                 

Education attained at 18 -0.148 *** -0.201 *** 0.096 *** 0.140   

Constant 0.163   0.733 
†
     -0.153   

Total coefficient effect (C)             -0.013   

21-24                 

Education attained at 21 -0.066 * -0.167 *** 0.057 * 0.239 * 

Constant 0.381   1.241 **     -0.180 
†
 

Total coefficient effect (C)             0.060   

25-31                 

Education attained at 25 0.128 ** -0.047   -0.110 *** 0.503 *** 

Constant -0.641 
†
 0.376       -0.231 

†
 

Total coefficient effect (C)             0.272 *** 

*** p<0.001; ** p<0.01; * p<0.05; † p<0.1 

Next, I compare cohort 1 and cohort 3. Table 4.5 presents the result of the logistic 

regression and multivariate decomposition coefficients.  Again, all logistic regression 

coefficients for the covariate are negative except for the model for the oldest age group in 

cohort 1.  Regarding the intercepts, there are again considerable differences in the 

magnitude of the constant terms when comparing models for cohort 1 and cohort 3. The 

youngest and oldest groups present intercepts with opposite directions whereas the other 

two groups have models with intercepts with the same sign. 
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All age groups show significant differences in characteristics.  The three younger 

groups have a positive E coefficient, which represents the reduction in the probability of 

having a first birth for women in cohort 1 in each of these age groups if they had had 

attained the levels of education attained by women in the youngest cohort in these age 

groups.  However, the 25-31 age group presents a negative and significant E coefficient. 

This represents the increase in the probability of having a first birth for women between 

ages 25 and 31 in cohort 1 if they had had attained the same average level of education as 

women between 25 and 31 in cohort 3. 

The multivariate decomposition coefficients for the age group 18-20 only have 

significant differences in characteristics while the other groups also have significant 

differences in effects.  A positive (negative) C coefficient indicates the expected decrease 

(increase) in the difference in first birth probabilities between cohorts 1 and 3 if effects 

were equal across cohorts.  As observed above, the youngest age group has negative and 

non-significant Ck coefficients but in this case, the total difference in effects is 

significant. Thus between cohorts 1 and 3, the overall C decomposition coefficient (-

0.05) indicates an increase in the probability of having a first birth between ages 15 and 

17 of women in cohort 1 if they had had the same behavioral responses as women in 

cohort 3.  The C coefficient for educational attainment for the 21-24 age group is 

significant, but the overall C coefficient is not. In this case, 49% of the difference in 

probability of having a first birth between cohorts 1 and 3 is attributable to differences in 

educational attainment while 51% to differences in effects.  Again, the opposite 

directions of the Ck coefficients might cancel each other’s effect resulting in an 

insignificant total difference in effects.  The C decomposition coefficient for education 

attained at 25 indicates the expected reduction in the probability of having a first birth 

between ages 25 and 31 of women in cohort 1 if they had had the same behavioral 
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responses as women in cohort 3.  Once more, the Ck coefficients operate in opposite 

directions, but in this case, they did not cancel each other and the total coefficient effect 

remains significant. In fact, the absolute magnitude of the C coefficient is more than two 

times the absolute magnitude of the E coefficient. Thus, the change in the coefficients 

surpasses the change in characteristics. 

Table 4.6. Logistic regression coefficients of having a first birth for women in specific 

age groups in cohort 2 and cohort 3 and multivariate decomposition 

coefficients comparing these cohorts 

  
Logistic regression  

coefficients 

Multivariate 

decomposition coefficients 

  
 

 (cohort 2) 
 

 (cohort 3) 
E Ck 

15-17                 

Education attained at 15 -0.239 *** -0.281 *** 0.019 *** 0.036   

Constant -0.405   0.059       -0.050   

Total coefficient effect (C)             -0.014   

18-20                 

Education attained at 18 -0.175 *** -0.201 *** 0.026 *** 0.052   

Constant 0.400   0.733 
†
     -0.068   

Total coefficient effect (C)             -0.015   

21-24                 

Education attained at 21 -0.115 ** -0.167 *** 0.026 *** 0.113   

Constant 0.778 * 1.241 **     -0.089   

Total coefficient effect (C)             0.024   

25-31                 

Education attained at 25 -0.011   -0.047   0.003   0.112   

Constant 0.552   0.376       0.044   

Total coefficient effect (C)             0.156 *** 

*** p<0.001; ** p<0.01; * p<0.05; † p<0.1 

Finally, I compare cohort 2 and cohort 3. Table 4.6 shows the logistic regression 

and multivariate decomposition coefficients for the models of these cohorts.  All logistic 

regression coefficients are negative and significant for the younger age groups.  Also, the 

magnitudes for the three younger age groups are higher for the models of cohort 3, 

suggesting a stronger protective effect for the youngest cohort.  All intercepts are 
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positive, with the exception of the intercept for the model of youngest women in cohort 1.  

With the exception of the models for the age group 21-24, none of these constant terms 

are statistically significant.   

Regarding the multivariate decomposition, there are significant differences in 

characteristics for the three younger groups (15 to 24) but not for the oldest age group.  

Then, the positive E coefficients represent the decrease in the probabilities of having a 

first birth in a given age group if the attained education were equal across cohorts.  The 

Ck coefficients for the youngest age groups have opposite signs, which reduce the total 

differences effect for these age groups.  Although none of the C coefficients is 

significant, for the age group 21-24, the C coefficients for educational attainment is much 

greater than the difference in the intercepts for the 21-24 age group.  Thus, overall E and 

C coefficients work in the same direction, and, it is possible to calculate in what 

proportion each type of difference contributes. In this case, 52% of the difference in 

probability of having a first birth between cohorts 2 and 3 is attributable to differences in 

educational attainment and 48% to differences in effects of this characteristic.  The oldest 

age group shows non-significant Ck coefficients but significant total differences in 

effects.  Furthermore, differences in effects account for 98% of the difference in the 

probability of having a first birth between ages 25 and 31, while differences in 

characteristics only account for the remaining 2%. 
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Discussion 

A recent analysis of the EDER sample found no change in the median age at first 

birth despite the older age at stopping education among younger cohorts (Zavala and 

Páez 2013).  Nonetheless, there is some evidence of childbearing postponement among 

educated women in young cohorts in Mexico (Miranda 2006; Rosero-Bixby, Castro-

Martín and Martín-García 2009).  The present study finds evidence of childbearing 

postponement among urban women, and education has played a significant role in the 

probability of having a first birth before age 25.  The negative relationship between 

educational attainment and the probability of having a first birth before age 25 also 

supports the hypothesis of the incompatible roles of mother and student. This suggests 

that women who attain higher levels of education tend to delay entry into motherhood as 

observed in other settings (Blossfeld and Huinink 1991; Gustafsson, Kenjoh and Wetzels 

2002; Kravdal and Rindfuss 2008; Liefbroer and Corijn 1999; Marini 1984; Mills et al. 

2011; Rindfuss, Morgan and Offutt 1996).  In Mexico, highly educated women have been 

postponing childbearing compared with their less educated counterparts.  In fact, the 

proportion of women who remained childless at age 31 is greater for the younger cohorts, 

especially for the youngest.  For instance, about 16% of women in cohort 1 with more 

than 12 years of education were childless at age 31, whereas 34% and 50% of women 

with more than 13 years of education of cohort 2 and cohort 3, respectively, were 

childless at that age (Table 4.1). The increasing proportion of childless women among the 

highly educated might play a role in the observed stability of the median age at first birth. 

This is not only because childless women were not considered in the calculation of the 

median age at first birth but also because childless women with high levels of education 

are more likely to start childbearing after 30 than their less educated peers (Martin 2000).  
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Additionally, the multivariate decomposition results show that having attained 

more years of education would have reduced the probabilities of having a first birth, 

which provides evidence that the expansion of education contributed to the postponement 

of childbearing.  In fact, the characteristics effect was significant when comparing 

women in cohorts 2 and 3 to women in cohort 1 who were not benefited from the 

educational expansion.  Furthermore, for the three younger age groups (15-17, 18-20, and 

21-24), changes in educational composition (characteristics effect) were significant. This 

is also true when comparing women in cohort 2 to women in cohort 3.  The change in the 

probability of having a first birth at school age (15-24) is significantly due to changes in 

educational composition; this is consistent with the hypothesis that enrollment protects 

from early childbearing (Hoem 2000; Ní Bhrolcháin and Beaujouan 2012) as well. 

In multivariate decomposition, coefficients effects were significant for all 

comparisons for the oldest age group (25-31).  This might be related to the different 

dynamics and selection of women who have access to higher levels of education for each 

cohort.  The proportion of women who completed 12 years of education or more was 

lower for older cohorts.  In addition, the logistic regression coefficients also show that 

more educated women in cohort 1 who remain childless at 25 have greater probability of 

entering into motherhood between ages 25 and 31 than their less educated childless 

counterparts, which is consistent with past research (Castro Martín and Juárez 1995; 

Martin 2000).  For the younger cohorts, the relationship between educational attainment 

and having a first birth between ages 25 and 31 was not significant, and a high proportion 

of women remained childless at 31, especially highly educated women.  

Persistent high levels of teenage pregnancies might also explain the stability of 

timing of first birth. The probabilities of having a first birth among teenagers are very 

similar across cohorts as depicted in Figure 4.1.  One might expect that spending more 
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time in school and having access to free contraception would reduce the probabilities of 

having a first birth among teenagers in the younger cohorts, despite the earlier sexual 

debut of teenagers of younger cohorts (González-Garza et al. 2005; Menkes and Suárez 

2003).  However, a recent ethnographic study found that in Mexico City, the most 

progressive city in the country, teenagers face barriers at the provider level in their efforts 

to access contraception (Santos Zarate 2014).  This failure in the provision of 

contraception might also impact the educational attainment of adolescents who already 

experience higher levels of frustrated demand for contraception and are exposed to the 

risk of dropping out of school when this unmet demand leads to unintended pregnancies 

during the school years (Campero Cuenca et al. 2013; Juarez et al. 2010; Mendoza 

Victorino 2006).  The significant and negative total coefficient effect observed when 

comparing teenagers between ages 15 and 17 in cohorts 1 and 3 shows that changes in 

behavioral responses are significantly weakening the protective effect of education.  In 

other words, educational exposure has less protective effect for teenagers in cohort 3 than 

it did for teenagers in cohort 1, a finding that may result from unmet demand for 

contraception among teenagers who have an earlier sexual debut. 

The slow pace of the educational expansion and its emphasis on basic levels of 

education may also play a role in the stability of age at first birth.  In East Asian 

countries, rapid fertility decline was also accompanied by a remarkable expansion of 

education, especially for women (Frejka, Jones and Sardon 2010).  For instance, in South 

Korea, upper-secondary education was almost universalized over the course of 40 years 

(Choe and Retherford 2009; Frejka, Jones and Sardon 2010) and access to tertiary 

education was also notably increased (Frejka, Jones and Sardon 2010).  In a study which 

decomposes the contribution of education to lowest low fertility between 1995 and 2005, 

the authors hypothesize that indirect connections between education and fertility mean 
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that education contributes more than decomposition estimates suggest.  Their 

decomposition finds that changes in population composition by women’s education only 

contribute 7% of the total decline, and thus the authors conclude that this is a lower 

bound on the true impact of education on lowest low fertility (Choe and Retherford 

2009).  The authors argue that one indirect mechanism connecting education and fertility 

is the rising number of high school and college graduates.  They argue that this 

population-level characteristic contributes to the widespread postponement of 

childbearing because the increased concentration of upper-secondary and college 

graduates in the population creates a more competitive labor market which leads to 

delaying entry into marriage and parenthood (Choe and Retherford 2009).  This 

competitive environment also raises the cost of childrearing because parents are willing 

to invest large amounts of time and money to ensure their children the best education in 

order to obtain prestigious jobs.  As a result, couples cannot afford more than one or two 

children (Anderson and Kohler 2013; Choe and Retherford 2009).  In Mexico, the 

process of educational expansion is still an ongoing process, and access to upper-

secondary and tertiary education continues to be highly stratified (Coubes and Zenteno 

2004; Solís 2010). So, it seems unlikely that upper-secondary will become universal in 

the short term and thus these indirect effects are not likely to contribute in the Mexican 

case.  Therefore, the estimates generated here are likely closer to the true effect of 

education on fertility.  However, it could be the case that population subgroups 

(geographical or socioeconomic) may experience similar group-level effects as those 

hypothesized for the Korean case.   

The present study finds evidence that education has played a role delaying 

childbearing in Mexico.  College educated women have been postponing entry into 

motherhood more than any other educational group.  However, college education has 
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been extremely stratified despite the educational expansion process.  The slow pace of 

this process and the focus on basic education might also help to explain the persistent 

levels of median age at first birth.  Additionally, the stable probabilities of having a first 

birth among teenagers observed across cohorts may also contribute to the unchangeable 

median age at first birth. 
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CHAPTER 5. ENROLLMENT 

Does enrollment protect or facilitate early childbearing? 

This chapter presents the analysis assessing the relationship between enrollment 

and first birth timing taking advantage of the education histories and family background 

information provided by the data source.  The roles of student and parent are usually 

considered incompatible because of monetary or time constraints or social expectations 

such as students should not enter into parenthood while enrolled in school (Blossfeld and 

Huinink 1991; Kohler, Billari and Ortega 2002; Rindfuss, Morgan and Swicegood 1988).  

Therefore, enrollment is usually associated with a low risk of childbearing.  In fact, a 

number of empirical studies have found that women enrolled in school have a lower risk 

of entering into motherhood than their non-enrolled counterparts (Baizán, Aassve and 

Billari 2003; Blossfeld and Huinink 1991; Hoem 1986; Kravdal 1994; Lappegård and 

Rønsen 2005; Liefbroer and Corijn 1999; Marini 1984; Ní Bhrolcháin and Beaujouan 

2012; Rindfuss, Morgan and Swicegood 1988).  The expansion of education implies 

longer time spent at school; thus, one might expect that being enrolled for a longer period 

would protect from early childbearing.  However, enrollment also facilitates interaction 

between young women and men which may increase the likelihood of early entry into 

union or childbearing. 

The goal of this chapter is to examine whether enrollment reduces the likelihood 

of early entry into parenthood controlling for background characteristics. Differences 

between cohorts and gender will be noted. The specific research question I aiming to 

answer in the present chapter is: Does enrollment reduce the risk of having a first birth in 
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Mexico, i.e., are those attending school less likely to enter into parenthood? If so, how 

does this “protective effect” of enrollment vary between cohorts and by gender? 

As previously mentioned, the expansion of education in Mexico is still an 

ongoing and slow process.  An interesting aspect of the Mexican process of educational 

expansion is its reduction of the male educational advantage over time.  In fact, this 

gender gap was not only reduced but even reversed (Creighton and Park 2010; Parker and 

Pederzini 2001).  Moreover, the observed female advantage in enrollment took place at 

the secondary level (Creighton and Park 2010) which corresponds to the onset of 

childbearing age.   

In Mexico, as in most Latin American countries, private education is closely 

related to higher quality (Marteleto et al. 2012).  Therefore, families strongly prefer to 

enroll their children in private schools if they can afford them.  In addition, high 

socioeconomic characteristics are positively related to enrollment and educational 

attainment (Buchmann and Hannum 2001; Shavit and Blossfeld 1993).  In fact, in 

Mexico, social and cultural capital of families account for most of the difference in 

educational outcomes between social classes (Solís 2010).   

The present chapter is organized in four sections. Following this introduction, the 

second section describes the methods and variables.  The third section presents the 

descriptive and statistical analyses, and the last section presents the discussion of the 

findings. 
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METHODS 

In order to assess the relationship between enrollment and timing of first birth, I 

take a discrete-time event history analysis approach.  In this type of analysis, the hazard 

rate, ℎ(𝑡𝑖𝑗), is the probability that a specific event will occur to individual i in time period 

j, given that it has not yet occurred (Allison 1984; Singer and Willett 2003).  In this case, 

the hazard rate represents the probability of having a first birth at time period j, 

conditional on remaining childless through time period 𝑗 − 1.  Since different individuals 

may have different hazard functions, including predictors introduces the observed 

heterogeneity into the definition of the hazard function. Thus, the discrete hazard rate is 

defined as follows: 

ℎ(𝑡𝑖𝑗) = Pr [𝑇𝑖 = 𝑗|𝑇𝑖 ≥ 𝑗 𝑎𝑛𝑑 𝑋1𝑖𝑗 = 𝑥1𝑖𝑗 , … , 𝑋𝑁𝑖𝑗 = 𝑥𝑁𝑖𝑗]  

I chose a logit transformation of the hazard to specify how ℎ(𝑡𝑖𝑗) depends on time 

and the explanatory variables (predictors) because of the advantages of this 

approximation listed elsewhere (Allison 1982).  The inclusion of age indicators to specify 

time dependency places no constraints on the baseline shape and results in a more 

flexible model (Allison 1984; Singer and Willett 2003).  However, the inclusion of single 

age variable indicators decreases the degrees of freedom and may affect the goodness of 

fit.  Exploratory analyses provide information about the underlying hazard rates at 

individual ages and reveal intervals when the patterns of risk changed slowly and others 

when the risk changed rapidly.  Therefore, to specify duration dependency, I include five 

age-group indicator variables for women and three age-group indicator variables for men.  

A general mathematical representation of the hazard function is: 
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𝑙𝑜𝑔𝑖𝑡 ℎ(t𝑖𝑗) = 𝑏(𝑡) + ∑ 𝛽𝑛𝑥𝑛𝑖𝑗

𝒏

+ ∑ 𝛾𝑚𝑧𝑚𝑖

𝑚

 

Where: 

b(t) represents the baseline hazard duration dependence of the form: 

𝑏(𝑡) = [𝛼𝑘𝐴𝐺𝐸𝑘𝑖 + ⋯ + 𝛼5𝐴𝐺𝐸5𝑖], where, 𝛼𝑘 represents the intercept for the 

age group k, and 𝐴𝐺𝐸𝑘 represents the age-group indicator 𝑘 (with 𝑘 =

1,2,3,4,5).  

𝛽𝑛 represents the coefficient associated to time-varying covariate xn, 

𝛾𝑚 represents the coefficient associated to time-invariant covariate zm 

I fit separate discrete-time event history models for men and women.  The risk of 

having a first birth started at age 13 for women and age 16 for men.  Since the focus of 

the present work is to observe whether enrollment protects from early childbearing, those 

who had not had a first birth at age 23 were censored. Although the expected age of 

college graduation is 22, I include age 23 since the school year start on September some 

of those who born after September may start primary education at seven instead of six 

years of age.  In addition, less than 10% of participants in each cohort were still enrolled 

in school after age 23. 

Discrete-time logistic regression models also assume that the categories of each 

predictor entered into a given model will share proportional baseline hazards.  The 

violation of this assumption biases the estimates not only for the categorical predictor but 

also for any indicators with which the estimates may interact.  Since the present work is 
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interested in analyzing the effects of enrollment on first birth timing across cohorts, the 

assumption of proportionality across cohorts should be tested.  Figure 5.1 illustrates the 

within-cohort hazard functions that are estimated separately.  In order to test the 

assumption, I inspect the graph to determine if the individual cohort paths cross or 

diverge from each other (Singer and Willett 2003).  Although the estimated hazard 

functions present similar shapes, for both women and men, the graphs cross each other, 

which suggests violation of the proportionality assumption.  Therefore, I fit separate 

models for each cohort. 

 

Figure 5.1.  Estimated hazard functions at first birth for women and men, by cohort 

The final model presented in the present chapter includes substantive time-

varying and time-invariant predictors.  I present a brief description of each of the 

variables included in the final model below.  
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Time-varying covariates 

The final model includes two time-varying covariates: school enrollment and an 

indicator variable of age-grade disparity.  These covariates have not previously been 

available, and thus their inclusion represents part of the contribution of this work. 

1. School enrollment:  The educational histories provided by EDER allow 

identification of the school attendance status for each year of a respondent’s life.  

The independent variable of interest is the time-varying covariate 

𝐸𝑁𝑅𝑂𝐿𝐿𝑀𝐸𝑁𝑇𝑖𝑘 coded 1 if the individual 𝑖 attended school at age 𝑘 and 0 

otherwise. 

2. Age-grade disparity: This variable assesses the students’ progress in the school 

system. This variable is coded 1 if the student is enrolled in a grade below 

expected and 0 otherwise.  

Another important contribution of the EDER is the inclusion of the type of school 

which allows me to differentiate enrollment in private and public schools.  Since school 

type is highly correlated with enrollment, the variable ENROLLMENT described above 

can be substituted for enrollment by school type which is coded 2 if the individual 

attended to a private school, 1 if attended to a public school and 0 otherwise.  However, I 

cannot calculate the hazard of having a first birth adjusting for this new enrollment by 

type of school variable since the proportion of participants enrolled in private education 

is not big enough to obtain reliable estimates.  Additionally, for women in cohort 1, no 

one had a first birth before age 23 while enrolled in private education; therefore, private 

enrollment predicts first birth timing perfectly for these women.  Instead, I present a 
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descriptive analysis in which I compute conditional probabilities of first birth by age 

group and type of enrollment.  This computation is analogous to a lifetable by type of 

education.  

Time-invariant covariates 

Since there is a strong association between social origins and transitions into 

adulthood (Blossfeld and Huinink 1991; Echarri 2005; Musick and Bumpass 1999), I 

include the following time-invariant variables to characterize respondents’ social 

background. All are available in the data set: 

1. Parents’ education. This variable represents the maximum number of years of 

education of either a respondent’s father or mother (whichever number of years is 

the greatest).  For those from single-parent households, it is measured as father’s 

or mother’s years of schooling. 

2. Place of residence at the age when the risk of having first birth started (13 for 

women and 16 for men). This variable has a value of 1 when the respondent lived 

in a rural area at the specified age and a value of 0 otherwise. 

3. Indigenous background. The indigenous population traditionally has entered into 

motherhood earlier than their non-indigenous counterparts (Hernández López, 

Hernández Vázquez and Sánchez Castillo 2013; Miranda 2006). This variable is 

equal to 1 when at least one of the parents of the respondent speaks an indigenous 

language irrespective of the respondent’s ability to speak an indigenous language 

or when the respondent answers yes to the question: “Do you belong to an 

indigenous group?” 



49 

 

Therefore, using the age-group indicators as well as the substantive covariates 

(both time-varying and time-invariant), the final model I use to examine the influence of 

school enrollment on the hazard of having a first birth is defined as follows: 

𝑙𝑜𝑔𝑖𝑡 ℎ(t𝑖𝑗) = [𝛼1𝐴𝐺𝐸1𝑖𝑗 + ⋯ + 𝛼5𝐴𝐺𝐸5𝑖𝑗] + [𝛽1𝐸𝑁𝑅𝑂𝐿𝐿𝑀𝐸𝑁𝑇𝑖𝑗

+ 𝛽2𝐴𝐺 𝑑𝑖𝑠𝑝𝑎𝑟𝑖𝑡𝑦𝑖𝑗] + [𝛾1𝑃𝑎𝑟_𝑒𝑑𝑢𝑐𝑖 + 𝛾2𝑅𝑢𝑟𝑎𝑙𝑖 + 𝛾3𝐼𝑛𝑑_𝑏𝑎𝑐𝑘𝑖 ] 

Union status was intentionally omitted from the present analysis. There is 

substantial evidence to the strong and complex relationship between union status and 

entry into parenthood (Baizán, Aassve and Billari 2003; Brien, Lillard and Waite 1999; 

Santow and Bracher 2001; Upchurch, Lillard and Panis 2002).  This relationship is 

especially intertwined in settings like Mexico where there is a close sequencing of union 

and first birth and sometimes this sequencing is not clear since some unions may be 

formed as a response to an expected birth (Castro Martín 2002). 

The relationship between enrollment and first birth is characterized by 

endogeneity.  There are theoretical arguments for believing the two are causally related in 

either direction –that enrollment status influences first birth timing, or alternately that 

first birth timing influences enrollment status. While assessing the causal impact of 

education on fertility timing is beyond the scope of the present study, because this 

endogeneity is an important characteristic of the relationship, in this work I test for the 

possibility that fertility events are influencing enrollment by fitting a model of the risk of 

dropping out of school predicted by having a lagged indicator of having had a first birth 

in the previous year.  The results from this model suggest that there is no strong 
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relationship from age at first birth to education (Appendix A). Therefore, I proceed in my 

interpretations under the assumption that education has causal priority to the first birth 

process (Rindfuss, Morgan and Swicegood 1984). Nevertheless, cautious interpretations 

are needed, especially for the youngest age-groups in cohort 1. 
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RESULTS 

Descriptive analysis 

Table 5.1 presents sample means and proportions for the time-invariant variables 

described above for men and women by cohort.  Parental education has increased over 

time reflecting the process of educational expansion.  Women and men show similar 

levels of parental education for all cohorts.  The proportion of participants whose parents 

have no formal education (i.e. zero years of education) decreases sharply from about 25% 

for people in cohort 1 (26% women and 28% men) to about 10% in cohort 3 (8% women 

and 10% men).  About 50% of the participants reported that their parents attained 

between one to six years of education (some or complete primary).  Although these 

proportions differ from about 55% for women in cohort 1 to 40% for men in cohort 3, 

this is the most common level of education attained by the parents of men and women of 

all cohorts.  The proportion of participants whose parents completed lower secondary or 

higher remarkably increases across cohorts.  Regarding the mean years of parental 

education, parents’ education of participants in cohorts 1 and 2 average less than six 

years of education, which corresponds to completing primary level, while parents of 

cohort 3 participants completed on average more than seven years of education which 

correspond to some lower-secondary education. 

Overall, the proportion of men and women who reported rural residence when the 

risk of having a first birth started (13 years for women and 16 years for men) is about 

24% for women and 22% for men.  For both men and women, this proportion is much 

higher among the oldest cohorts.  More than 30% of women and men in cohort 1 reported 
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living in a rural area when they were 13 and 16 years old, respectively.  For men and 

women in cohort 2 about 20% had their residence in a rural area; and, only about 15% of 

cohort 3 participants reported rural residence at those ages.  Regarding indigenous 

background, 11% of overall participants identified themselves as members of an 

indigenous group or reported that their parents speak an indigenous language.  Although 

men and women in cohort 1 present a higher proportion of having an indigenous 

background, distribution of indigenous membership is similar across cohorts. 

Table 5.1 Time-invariant variables: Sample means and proportions by sex and cohort 

Variables Cohort 1 Cohort 2 Cohort 3 Total 

Women         

Parents' education
1
 

    No formal education 0.255 0.142 0.079 0.154 

Primary (some or complete) 0.550 0.593 0.488 0.540 

Lower-secondary (some or complete) 0.051 0.096 0.160 0.106 

Upper-secondary (some or complete) 0.049 0.074 0.125 0.085 

Some college or higher 0.042 0.061 0.127 0.080 

Parents' education (years) 4.119 5.501 7.330 5.770 

Std. dev. (4.08) (4.07) (4.53) (4.53) 

Living in a rural community when the risk of having 

first birth started
2
 0.361 0.240 0.157 0.246 

With indigenous background 0.122 0.111 0.092 0.107 

Men 
    Parents' education

1
 

    No formal education 0.277 0.166 0.104 0.178 

Primary (some or complete) 0.485 0.515 0.399 0.462 

Lower-secondary (some or complete) 0.060 0.125 0.199 0.132 

Upper-secondary (some or complete) 0.078 0.067 0.122 0.091 

Some college or higher 0.041 0.072 0.161 0.095 

Parents' education (years) 4.377 5.616 7.760 6.054 

Std. dev. (4.26) (4.30) (4.68) (4.66) 

Living in a rural community when the risk of having 

first birth started
2
 0.311 0.229 0.147 0.224 

With indigenous background 0.137 0.116 0.104 0.118 

1. The proportions do not add up to 1 because there are 109 cases with no information of both parent's education 

2. The age when the risk of having a first birth started is 13 for women and 16 for men 
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Enrollment  

Figure 5.2 depicts the distribution of childless women and men enrolled in school 

by age and cohort, a figure which represents variation in exposure to my primary 

independent variable.  For childless women of age 23 and younger, those in cohort 1 

present the lowest enrollment proportions compare to the other two female cohorts.  In 

fact, cohort 1 women under age 23 present the lowest enrollment proportions overall.  

Although women in cohort 3 show the highest enrollment proportions, levels of 

enrollment between women in cohorts 2 and 3 are very similar for ages 15 and 16 but the 

difference between these two cohorts widens between ages 19 and 22.  Likewise, among 

men, those in cohort 1 present the lowest enrollment proportions and those in cohort 3 the 

highest; however, the gaps between male cohorts are smaller than the observed among 

female cohorts.  For instance, about 42% of childless women in cohort 1 were enrolled in 

school at age 13 compare to 74% and 81% of women in cohorts 2 and 3.  These figures 

are 57%, 75% and 79% for 13 years old childless men in cohorts 1, 2 and 3, respectively. 

Differences in enrollment proportion between men and women vary across 

cohorts.  In cohort 1, proportions of childless men enrolled in school are notably higher 

than proportions of childless women.  Women and men in cohort 2 present very similar 

levels of enrollment at all ages, with the possible exception of ages 16 and 17.  

Interestingly, within cohort 3, women show higher levels of enrollment at all ages than 

men but these gaps are not as pronounced as the differences in the other direction 

observed among men and women in cohort 1. 
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Figure 5.2. Proportion of childless women and men enrolled in school by age and cohort 

Enrollment by school type 

Table 5.2 presents the sample distribution of childless women and men between 

ages 13 to 23 by cohort and enrollment status.  As expected, in all cohorts, the number of 

childless people enrolled in school (public or private) decreases over time, and among 

those enrolled in school, the vast majority attended public.  Panel A reports the sample 

distribution of women in the observed age span.  In each of the observed ages, most of 

the women in cohort 1 were not enrolled in school.  Most of the women in cohort 2 

attended a public school at ages 13 and 14, but from age 15 on, most women were not 

enrolled in any kind of school.  In the case of cohort 3, the most common state is enrolled 

in public school until age 15.  After this age, the majority of women in this cohort 

reported not being enrolled in school.  The proportion of women attending public and 

private education differs across cohorts.  The proportion of women attending private 

education is always higher for women in cohort 1 but this might be due to sampling 

variation. 
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Panel B shows the sample distributions for men.  The proportion of men attending 

private school is not always the highest for men in cohort 1. In fact, men in the youngest 

cohorts present a higher proportion of private enrollment than their peers in the oldest 

cohort after age 14. 
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Table 5.2. Sample distribution of childless women and men by cohort and enrollment status 

    Cohort 1 Cohort 2 Cohort 3 

Age   
n 

Not 

enrolled 

Enrolled   
n 

Not 

enrolled 

Enrolled   
n 

Not 

enrolled 

Enrolled 

    Public Private    Public Private    Public Private  

A. Women                           

13 

 

451 258 150 43 

 

459 120 306 33 

 

543 101 411 31 

14 

 

450 268 136 46 

 

458 138 285 35 

 

543 122 383 38 

15 

 

448 302 94 52 

 

455 199 185 71 

 

538 218 250 70 

16 

 

440 315 75 50 

 

445 217 151 77 

 

532 244 217 71 

17 

 

415 312 61 42 

 

431 240 124 67 

 

505 252 191 62 

18 

 

388 318 48 22 

 

403 276 89 38 

 

479 309 129 41 

19 

 

348 302 35 11 

 

376 285 65 26 

 

441 289 114 38 

20 

 

311 269 30 12 

 

349 273 58 18 

 

409 265 108 36 

21 

 

265 233 24 8 

 

304 241 50 13 

 

367 239 95 33 

22 

 

236 210 19 7 

 

262 213 39 10 

 

325 238 65 22 

23 

 

198 180 13 5 

 

232 207 21 4 

 

291 251 31 9 

B. Men                             

13 

 

437 189 220 28 

 

433 107 296 30 

 

517 104 379 34 

14 

 

437 215 192 30 

 

433 131 275 27 

 

517 124 356 37 

15 

 

437 248 167 22 

 

433 192 206 35 

 

517 234 238 45 

16 

 

437 274 145 18 

 

433 239 157 37 

 

517 270 200 47 

17 

 

435 288 129 18 

 

431 264 136 31 

 

514 286 182 46 

18 

 

431 303 109 19 

 

425 297 100 28 

 

508 338 132 38 

19 

 

422 310 93 19 

 

414 311 83 20 

 

496 345 114 37 

20 

 

407 307 84 16 

 

386 296 71 19 

 

473 334 101 38 

21 

 

382 287 78 17 

 

362 279 67 16 

 

444 323 94 27 

22 

 

347 275 60 12 

 

335 267 54 14 

 

413 333 63 17 

23   316 265 41 10   304 264 30 10   380 347 23 10 
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The life table is a good way to summarize the sample distribution of the risk of having a 

first birth by enrollment status.  Among other information, a life table provides the survivor 

probability which, in this case, is the probability of not having a first birth at a particular age.  In 

order to simplify the presentation of results, Figure 5.3 depicts the survivor functions obtained in 

the life tables calculated on the basis of annual probability of having a first birth separated for 

gender, cohort and enrollment status (Appendix B). 

Panel A in figure 5.3 shows the survival functions for women by enrollment status and 

type of school attended between ages 13 and 23. Individual who switch type of school are 

censored in the year the switched.  The survival function across cohorts for those women who 

were not enrolled in school are very similar and decline much faster than the survivor functions 

of their enrolled counterparts.  In fact, only about 30% of the women who were not enrolled in 

school had not entering into motherhood by age 23. While the proportion of women enrolled in 

public who had not had a first birth by age 23 varies across cohorts, and is considerably smaller 

than the observed proportion for non-enrolled women.  This proportion is 55% for women in 

cohort 1, 82% for women in cohort 2, and 90% for women in cohort 3.  Finally, observed 

differences between public and private survivor functions also differ between cohorts.  There is a 

clear difference between public and private survivor functions for cohort 1. In contrast, public 

and private enrollment survivor functions practically overlap for cohorts 2 and 3.  Additionally, 

not enrolled and public survivor functions for women in cohort 1 decline at a faster pace than the 

functions for the younger cohorts. 

Panel B depicts the survivor functions for men by enrollment status.  In this case, the 

survivor functions are remarkably similar across cohorts.  Again, the survivor functions for those 
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who were not enrolled in school decline faster than their enrolled counterparts.  The gap between 

enrolled and not enrolled survivor functions is smaller than the observed in women’s case. 
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Figure 5.3.  Survivor functions for women and men by enrollment status and school type 
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Baseline hazard functions 

Figure 5.4 illustrates the estimated baseline hazard functions using individual ages and 

age groups for men and women by cohort.  The age groups used for this analysis are: 13 to 14, 

15, 16 to 17, 18 to 19, and 20 to 23.  Since men have a later entry into risk, I decided to keep age 

15 separated from age group 16 to 17 to allow comparison between men and women.  In the case 

of women, given that the risk at age 15 is higher than the risk at younger ages, age 15 represent a 

separate group. 

Hazard functions of women and men depicted in Figure 5.4 show that the risk of having a 

first birth monotonically increases over time, but men’s risk grows at a slower pace than 

women’s for all cohorts.  Overall, hazards for men are lower than the observed ones for women.  

Figure 5.4 presents the baseline hazard functions for women in each cohort in panel A.  The risk 

for women in cohort 1 increases faster than the observed hazards for the younger female cohorts.  

The hazard function for women in cohort 2 abruptly increases after age 19 reaching similar 

levels as women in cohort 1.  A noticeable difference in the hazards of having a first birth for 

men compared to women’s is the similarity of risks at every age across male cohorts.  This 

similarity is especially remarkable for ages 16 to 18 (Figure 5.4, panel B).  

The dotted line depicts the estimated baseline hazard for the age groups used in the 

discrete-time hazard model described above.  The baseline hazards for the age-groups are 

consistent with the baseline hazards by individual ages.  Goodness-of-fit measures also support 

the use of age-groups in the discrete-time hazard models presented below. 
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Figure 5.4. Estimated baseline hazard functions calculated for individual ages and age groups 

 

0.00

0.05

0.10

0.15

0.20

16 17 18 19 20 21 22 23

Individual ages Age groups

0.00

0.05

0.10

0.15

0.20

13 14 15 16 17 18 19 20 21 22 23

0.00

0.05

0.10

0.15

0.20

13 14 15 16 17 18 19 20 21 22 23

0.00

0.05

0.10

0.15

0.20

13 14 15 16 17 18 19 20 21 22 23

Cohort 1 Cohort 2 Cohort 3

0.00

0.05

0.10

0.15

0.20

16 17 18 19 20 21 22 23

0.00

0.05

0.10

0.15

0.20

16 17 18 19 20 21 22 23

0.00

0.05

0.10

0.15

0.20

16 17 18 19 20 21 22 23

Cohort 1 Cohort 2 Cohort 3

A. Estimated baseline hazard functions for women  

B. Estimated baseline hazard functions for men



 62 

Multivariate analysis 

Table 5.3 present discrete-time hazard models of having a first birth for women 

and men based on school enrollment, age-grade disparity, rural residence when the risk of 

having a first birth started, indigenous background and parent’s education, separately by 

sex and cohort.  Notably, rural residence when the risk of having a first birth started and 

indigenous background were not significant at the 0.05 level in any of the models 

presented below. 

Enrollment is negatively and significantly associated with the probability of 

having a first birth across cohorts for both, women and men.  In fact, the relationship 

between enrollment and timing of first birth is stronger for younger cohorts.  In the case 

of women, holding everything else constant, being enrolled in school is associated with 

60% (1-exp(-0.93)=0.575) lower odds of having a first birth compared to not being 

enrolled in school at every age from 13 to 23 for women in cohort 1, while for women in 

cohorts 2 and 3, the odds of entering into motherhood at every age from 13 to 23 are 79% 

and 83% lower for those enrolled in school, respectively.   

In the case of male cohorts, the relationship between enrollment and the risk of 

having a first birth is also significant and negative but the coefficients are smaller in 

magnitude than those observed in women’s models.  The effect of enrollment is again 

stronger for younger cohorts as observed in the female models.  Controlling for all the 

variables listed above, for men in all cohorts, being enrolled in school is associated with 

lower odds of having a first birth compared to not being enrolled in school at every age 
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from 16 to 23.  The odds of entering into parenthood for men in cohort 1 enrolled in 

school are about 53% lower than their non-enrolled counterparts while for men in cohorts 

2 and 3, the odds are 71% and 62% lower for those who were enrolled in school at every 

age from 16 to 23. 

Age-grade disparity also shows a significant effect on the probability of having a 

first birth across women’s cohorts.  Although the association is significant at the 0.05 

level for all female models, this association weakens for younger cohorts.  Thus, for 

women in cohort 1, the estimated odds of having a first birth are more than three times 

(exp(1.22)=3.296) as high for women enrolled in a grade below normal performance in 

comparison to women enrolled in the expected grade at every age from 13 to 23, whereas  

for women in cohort 2, the estimated odds are 2.86 times as high for women with age-

grade disparity compared to women without such disparity.  For women in the youngest 

cohort the estimated odds of having a first birth are two times as high for women enrolled 

in a grade below normal performance in comparison to women enrolled in the expected 

grade at every age from 13 to 23, holding everything constant.   

Interestingly, the association between age-grade disparity and the probability of 

having a first birth is only significant for men in cohort 2 at the 0.05 level.  For these 

men, being enrolled below the normal performance significantly increases the odds of 

having a first birth (about twice the odds of being enrolled in the expected grade) at every 

age from 16 to 23 holding everything else constant.  To illustrate the difference between 

those with age-grade disparity and those without such disparity, I calculate the predicted 
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probabilities of prototypical women and men. These prototypes have the following 

characteristics: age 16, enrolled in school, urban residence when the risk of having a first 

birth started, non-indigenous background, and mean parental education. 

 

Figure 5.5 Predicted probabilities for prototypical women and men by age-grade disparity 

Figure 5.5 clearly shows that the gap between women with and without age-grade 

disparity is smaller for the younger cohorts.  The probability of having a first birth for 

women in cohort 1 who are enrolled below the normal performance and have the 

characteristics described above is more than three times the probability of those enrolled 

in the expected grade with the same characteristics.  Women in cohort 2 with age-grade 

disparity and all the other characteristics specified above have almost 3 times the risk of 

having a fist birth compared with those in the same cohort without such disparity.  

Women in cohort 3 with age-grade disparity and the characteristics listed above are twice 

as likely to have a fist birth compare to their counterparts enrolled in the expected grade.  
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Figure 5.5 show that for men with the described characteristics, the probabilities of 

having a first birth did not differ as much as in the case of women.  The greater difference 

is among men in cohort 2; however, the probability of having a first birth for these men is 

quite low across cohorts. 

Although all models show a negative association between first birth timing and 

parents’ education, this relationship is only significant the models of women and men in 

cohort 1 and men in cohort 3.  For each additional year of parental education, the odds of 

having a first birth decline by 6% in case of women in cohort1, 7% for men in cohort 1, 

and 5% for men in cohort 3 controlling by enrollment, age-grade disparity, place of 

residence when the risk of having a first birth started, indigenous background and age.  

Additionally, none of other the time-invariant covariates are significantly related to the 

risk of having a first birth in any of the models.  

Age-group indicators are negatively related to the risk of having a first birth.  The 

coefficients increase for older age-groups, for both female and male models.  Comparing 

across female models, model for women in cohort 3 have the greatest coefficients for the 

age group 13-14 but the difference between cohorts decrease across age-groups.  In fact, 

for the oldest age-group, the magnitude of the coefficients for the three cohorts is very 

similar.  In the case of men, the coefficients associated to the age-groups indicators are 

very similar across cohorts, for all age-groups12. 

                                                 
12 I tested interactions between enrollment and age but none of the interaction terms were significant for 

any model. Furthermore, the results of likelihood ratio test indicated that adding these interactions did not 

improve the goodness of fit. 
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Table 5.3.  Discrete-time hazard models of having a first birth, by sex and cohort 

  Cohort 1  Cohort 2  Cohort 3 

  Women   Men     Women   Men     Women   Men    

Enrolled in school (time-varying) -0.86 * -0.76 *  -1.56 *** -1.25 **  -1.77 *** -0.96 * 

 

(0.353) 

 

(0.320) 

 

 (0.343) 

 

(0.431) 

 

 (0.291) 

 

(0.474) 

 Age-grade disparity (time-

varying) 
1.19 ** 0.38    1.05 *** 0.78 *  0.74 *** 0.65 † 

(0.379) 

 

(0.365) 

 

 (0.273) 

 

(0.388) 

 

 (0.212) 

 

(0.354) 

 Parents' education (years) -0.06 ** -0.07 *  -0.01   -0.02    -0.02   -0.05 * 

 

(0.023) 

 

(0.032) 

 

 (0.024) 

 

(0.032) 

 

 (0.020) 

 

(0.020) 

 Living in a rural community when 

the risk of having first birth 

started
2
 

-0.14   -0.06    -0.35 † -0.20    -0.20   0.08   

(0.155) 

 

(0.228) 

 

 (0.183) 

 

(0.274) 

 

 (0.200) 

 

(0.253) 

 With indigenous background 0.05   0.20    0.43 † -0.28    0.02   0.54 † 

 

(0.298) 

 

(0.315) 

 

 (0.249) 

 

(0.325) 

 

 (0.200) 

 

(0.296) 

 Age-group 

    

 

    

 

    13 - 14 -6.47 *** --- 

 

 -5.98 *** --- 

 

 -4.28 *** --- 

 

 

(0.796) 

   

 (0.655) 

   

 (0.600) 

   15 -4.64 *** --- 

 

 -3.57 *** --- 

 

 -3.92 *** --- 

 

 

(0.648) 

   

 (0.408) 

   

 (0.564) 

   16 - 17 -3.29 *** -4.98 ***  -3.42 *** -4.57 ***  -2.68 *** -4.61 *** 

 

(0.414) 

 

(0.612) 

 

 (0.312) 

 

(0.443) 

 

 (0.281) 

 

(0.475) 

 18 - 19 -2.72 *** -3.51 ***  -3.26 *** -3.40 ***  -2.63 *** -3.42 *** 

 

(0.426) 

 

(0.449) 

 

 (0.347) 

 

(0.430) 

 

 (0.285) 

 

(0.437) 

 20 - 23 -2.42 *** -2.29 ***  -2.52 *** -2.95 ***  -2.33 *** -2.59 *** 

 

(0.424) 

 

(0.406) 

 

 (0.350) 

 

(0.389) 

 

 (0.284) 

 

(0.397) 

 N (person years) 3,757   2,977    4,045   2,928    4,885   3,687   

df 10 

 

8 

 

 10 

 

8 

 

 10 

 

8 

 Wald 
2
 816.77 *** 715.15 ***  993.57 *** 704.10 ***  1,101.52 *** 889.71 *** 

† p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001 

 Standard errors between parentheses 
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DISCUSSION 

From a theoretical perspective, educational enrollment and parenthood are 

incompatible roles (Baizán and Martín-García 2006; Blossfeld and Huinink 1991; Hoem 

1986; Rindfuss, Morgan and Swicegood 1988; Thornton, Axinn and Teachman 1995; 

Upchurch and McCarthy 1990).  Therefore, one might expect lower probabilities of 

having a first birth among women and men enrolled in school.  The negative and 

significant relationship of enrollment and timing of first birth supports this hypothesis.  

For women and men, there is a significant difference in the hazard of having a first birth 

between those enrolled in school and their non-enrolled counterparts.  In fact, the 

observed gap between enrolled and non-enrolled participants increases over time which 

may indicate that higher levels of education provide more protection.  Since this work 

focused on women and men between ages 13 to 23, we can say that enrollment protects 

from early childbearing. 

The empirical results provide evidence that being enrolled in school indeed has a 

protective effect; however, there is also evidence that progress in the school system 

below normal performance attenuates this protection.  This is of particular importance in 

a setting such as Mexico, where the disadvantaged population is at higher risk not only of 

dropping out of school but also of being enrolled below the expected grade(Binder 1999; 

Creighton and Park 2010; Mier y Terán and Rabell 2003).  This is especially true at 

upper-secondary and tertiary levels of education.  The fractured and diverse upper-

secondary system may also play a role intensifying age-grade disparities among the 

disadvantaged population.  This is because the most desirable upper-secondary public 

schools are those which offer automatic access to public colleges; thus students may be 

willing to wait for one or two years trying to enter into their desirable option.  This 



 68 

delaying mechanism is also observed at the tertiary level in which in addition to the lack 

of desirable options the heavy concentration of students in certain careers may also 

intensify the age-grade disparity and drop-out levels as well.   

One of the contributions of the present work is the analysis of timing of first birth 

for men.  Overall, men present later entry into parenthood and lower hazards of having a 

first birth between ages 13 to 23 compared to women.  While women’s first birth hazards 

differ across cohorts, men’s hazard functions were very similar across cohorts. 

Enrollment protection for men is weaker than that observed in the case of women.  

Interestingly, age-grade disparities significantly reduce the protection of enrollment only 

for men in cohort 2.  Future research might explore whether this lack of significance is 

due to differences in achievement between men and women or it is just a sampling 

distribution result. 

Contrary to my expectations, enrollment in private schools does not seem to offer 

additional protection beyond that of public education.  Except for women in cohort 1, 

there is no difference in the risk of having a first birth between those enrolled in public 

schools and those enrolled in private schools.  The small number of participants enrolled 

in private education might explain this similarity.  However, in 2008 the ministry of 

public education established a monitoring system to ensure all private upper-secondary 

schools comply with the minimum requirements to ensure its quality.  An evaluation 

revealed that a number of upper-secondary schools did not satisfy the ministry’s 

requirements.  As a result, the ministry revoked the authorization for those underqualified 

schools (SEP 2008).  A recent reform of upper-secondary education, enacted in 2008, 

seeks to unify the upper-secondary level system and ensure quality of education (Székely 

Pardo 2010) but it has not yet been fully implemented.  Completing this reform and 
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thereby improving the quality of education at the upper-secondary level would be 

necessary to equalize the returns of education (Székely Pardo 2010). 

The “protective effect” of enrollment is stronger for the upper-secondary and 

tertiary levels, mainly because these levels of education correspond to reproductive ages.  

Unfortunately, the proportion of people enrolled in these levels has not increased 

significantly in recent years (Székely Pardo 2010; Tuirán and Muñoz 2010).  For 

instance, the number of students enrolled in upper-secondary education grew only 5% in 

the past 20 years which is low compared to other countries.  For example, the average 

growth in upper-secondary education in OECD countries was 15% and in Chile it was 

20% in the same period (Székely Pardo 2010).  Furthermore, the current level of 

enrollment among 15-19 year olds in Mexico is 56%, considerably lower than the OECD 

average of 84% and lower than that of other Latin American countries such as Argentina 

(72%), Brazil (77%), and Chile (76%) (OECD 2013a). Tertiary education has expanded 

at an even slower pace.  In fact, in 1982 the annual growth rate of enrollment in this level 

was reduced from 10% to about 2%.  The growth rate of enrollment in tertiary education 

has not changed significantly since then (Tuirán and Muñoz 2010).   

Being enrolled in school reduces the likelihood of having a first birth. However, 

the expansion of upper-secondary and tertiary education is far from complete in Mexico.  

Therefore, young men and women lose the protective effect of education just as they are 

entering their reproductive years.  While enrollment is protective, the persistently low 

rates of enrollment at early reproductive ages may explain why the median age at first 

birth has not changed.  Because the expansion of higher levels of education has been so 

unequal in Mexico, only some young Mexicans (i.e. the most advantaged) benefit from 

the protection from yearly childbearing afforded by enrollment in education.  
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CHAPTER 6. DURATION SINCE LEAVING SCHOOL 

Studying more and waiting less? 

Expanding education may contribute to the postponement of entry into 

parenthood because enrollment may encourage delayed entry into parenthood.  Despite 

the fact that the expansion of education has not been completed in Mexico, a larger 

proportion of women and men in recent cohorts have extended their education beyond 

high school (OECD 2013b) which one would expect could extend the period under the 

protective effect of enrollment.  Yet, recent research shows that younger cohorts have 

narrowed the elapsed time between leaving school and entering into parenthood (Zavala 

and Páez 2013) which could explain the stability of the age at first birth in the country.  

However, younger cohorts have a larger proportion of college-educated people who 

remain childless at the time of the interview.  These people were not considered in the 

calculation of the median duration after leaving school (Zavala and Páez 2013). 

Research on fertility timing has emphasized the role of female education and 

labor force participation in the postponement of first birth (Becker 1981; Parrado and 

Zenteno 2002; Thornton, Axinn and Teachman 1995).  Highly educated women are more 

likely to pursue career jobs and there is evidence that increasing career resources leads 

women to delay motherhood (Blossfeld and Huinink 1991). Despite the fact that the role 

of labor force participation in postponement of first birth remains unclear, there is some 

evidence to support the idea that women’s career plans may lead to postponing fertility 

(Gustafsson 2001) and long work experience before marriage may result in delaying first 

birth (Happel, Hill and Low 1984).  So, I also include of labor force participation which 

might help to understand the stability of the median age at first birth in Mexico. 
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The purpose of the present chapter is to examine the relationship between 

duration since leaving school and entry into parenthood.  I address the following research 

questions in this analysis: 

 How has the interval between leaving school and entering into parenthood 

changed across cohorts by educational attainment? In particular, have 

highly educated people (those who completed tertiary education) in 

younger cohorts reduced the length of this interval compared to the oldest 

cohort? 

 How does educational attainment upon completing education relate to 

timing of first birth? Does this relationship vary across cohorts?  

 How does participation in the labor force mediate this relationship? Does 

this mediation differ by cohort and gender? 

The present chapter is organized in four sections.  After this introduction, the 

second section describes the event history analysis methods used.  The third section 

describes the results, and the last section presents a discussion of the results. 

 

METHODS 

For this chapter, I also take an event history approach. First, for a descriptive 

analysis, I use Kaplan-Meier survival estimation to examine trends in time elapsed 

between leaving school and entry into parenthood.  Additionally, to investigate the effect 

of time-constant and time-varying covariates on the risk of entering into parenthood after 

leaving education, I fit discrete time event history models similar to the models described 

in chapter 5.  
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Survival analysis 

In general, the Kaplan-Meier survival analysis provides information on the 

interval duration (or median age) of experiencing a transition to an event as well as the 

time and pace of occurrence. Hence, it allows me to determine whether younger cohorts 

have narrowed the interval between leaving school and having first birth compared to the 

oldest cohort. Additionally, Kaplan-Meier survival functions explicitly specify the 

proportion of a population who experience an event and allow the comparison of two or 

more survival functions with a test for the significance of their difference.  This test is 

particularly useful in observing differences by educational attainment and gender. One of 

the advantages of Kaplan-Meier estimates is that it takes censoring into account, which 

allows me to include in the analysis those who did not enter into parenthood before age 

31. 

The Kaplan-Meier estimator is formally defined as follows: 

 

S(t)̂ = ∏[1 −
dj

nj
]

j:tj≤t

 

where, 

S(t)̂  represents estimated survival probability at time t: P(T > t) 

dj is the number who experience the event at time tj 

nj is the number of individuals at risk 

Since the goal of this analysis is to observe whether the elapsed time between 

leaving education and having a first birth has changed across cohorts, I defined t0 as the 

last year that participants were continuously enrolled in school.  Participants are no 

longer continuously enrolled in school when they stop attending school for more than two 

consecutive years.  Therefore, for those who leave education and have a first birth in the 
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same year (n = 41), duration is equal to zero. In this analysis, I excluded those 

participants who had a first birth before leaving education (n = 53) and those who never 

were enrolled in school (n = 87)13.  The former group already experienced the event of 

interest at the initial state while the latter were never benefited by education, and thus, 

they do not experience the initial state (leaving education).  

First, I compare survivor functions of women and men within each cohort.  Then, 

I compare cohort survivor functions for women and men separately. Finally, within each 

cohort, I observe differences in survivor functions by educational attainment.  To test 

whether the survivor functions of the groups under comparison significantly differ from 

each other, I calculate the Wilcoxon and Peto-Peto-Prentice test statistics available in 

STATA.  These test statistics are based on the null hypothesis that the survivor functions 

of the groups of interest do not differ, and they are distributed 
2
 with m-1 degrees of 

freedom (with m equal to the number of groups under comparison).  These tests are 

suitable since they do not assume proportional hazard functions.  

In order to compare survivor functions by educational attainment, I define four 

educational groups: 

 Basic education: This group includes those whose educational attainment at 

the time they stopped attending school was between 1 and 8 years of 

education.  This group did not complete lower-secondary level.   

 Middle-school education: This group includes those who completed between 

9 and 11 years of education by the time they stopped continuous education.  

Therefore, all member of this group completed lower-secondary education. 

                                                 
13 These include three participants with no record of enrollment who completed their education through a 

certification exam, and one participant who started attending school at age 32 after already starting 

childbearing. 



 74 

 High-school education:  This group includes those who completed upper-

secondary level but less than 16 years of education when they stopped 

schooling.   

 College education: This group includes college graduates who completed 16 

or more years of education by the time they stopped attending school 

continuously.   

To observe whether highly educated people in younger cohorts reduce the time 

elapsed between leaving school and entering into parenthood,  I present the proportion of 

people having a first birth at specific points in time (1, 3, 5, 10 and 15 years after leaving 

education) by educational attainment. 

Discrete hazard models 

In order to observe how educational attainment and labor participation relate to 

the risk of entering into parenthood after leaving education, I fit discrete-time event 

history models by gender and cohort.  Again, the dependent variable in these models is 

the likelihood of having a first birth in any given year (t) after leaving school.  The initial 

state in these models is the last year enrolled in continuous education.  Once a participant 

has a first birth, the variable FIRSTBIRTH is equal to 1 and the participant leaves the risk 

group.  To make the three cohorts comparable, all participants are censored at age 31 

since this is the highest age reached by the youngest respondents in the youngest cohort.   

To examine the influence of educational attainment and labor participation on the 

risk of having a first birth after leaving education, I estimate the following models for 

women and men for each cohort: 

𝑙𝑜𝑔𝑖𝑡 ℎ(t𝑖𝑗) = 𝑏(𝑡) + 𝛽1𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁𝑖 + 𝛽2𝑊𝑂𝑅𝐾𝑖𝑗 + 𝛽3𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 

Where, 
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 b(t) represents the duration dependent baseline hazard.  I operationalize 

the duration dependence with the inclusion of time indicators. 

 EDUCATION is a time-invariant variable which represents the level of 

education attained by the time a participant left continuous education. 

 WORK is a time-varying covariate which indicates labor force 

participation.  This variable is coded 1 for years when subject was 

employed in the paid labor force and 0 otherwise. 

 Controls include the time-varying covariates age and the three time-

invariant covariates related to social origin described in chapter 5: parents’ 

education, rural residence, and indigenous background.  The variable age 

is important in this model because leaving education is an event that can 

occur at any age14. 

  

                                                 
14 Union status was intentionally omitted again from the present analysis due to the same reasons stated in 

Chapter 5. 
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RESULTS 

Descriptive analysis 

Table 6.1 presents the educational characteristics of women and men who have a 

first birth after or in the last year they were enrolled in school.  As expected, women and 

men in younger cohorts attained higher levels of education than their older counterparts.  

The mean years of education attained by women and men increases and the gender gap 

reverses over time.  Men in cohort 1 averaged 8.03 years of education, more than one 

additional year of education than women in the same cohort.  Women and men in cohort 

2 attained on average almost the same years of education (9.51 and 9.43, respectively).  

The small educational advantage of women observed in cohort 2 remains and even 

increases for cohort 3 when women averaged 10.5 years of education while men 10.2.  

Table 6.1 also shows the proportion of participants by highest level of education attained 

at the time they left continuous education.  The proportion of women with no more than 8 

years of education declines over time, from about 65% for women in cohort 1 to about 

24% for women in cohort 3.  The proportion of women with middle-school education in 

cohorts 2 (33%) and 3 (34%) is about twice the proportion of women in cohort 1 (17%).  

The gap between female cohorts for high-school education is smaller than that observed 

in middle school.  About 15% of women in cohort 1 completed 12 to 15 years of 

education whereas about 23% of women in cohort 2 and 24% of women in cohort 3 

attained the same educational level.  Regarding college education, only 3% of women in 

cohort 1 attained this level, and there is a notable difference between cohorts 2 and 3 

(11% and 18% respectively).   
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Table 6.1.  Educational characteristics of women and men who have a first birth after 

leaving education by cohort 

Educational attainment
1
 Cohort 1 Cohort 2 Cohort 3 Total 

Women 404 432 517 1,353  

Years of education (mean) 6.965 9.514 10.520 9.137 

Std. dev. (3.82) (3.80) (3.72) (4.05) 

Educational level (proportion) 

    Basic (1 - 8) 0.651 0.338 0.238 0.393 

Middle-school (9 - 11) 0.168 0.326 0.342 0.285 

High-school (12 - 15) 0.154 0.229 0.236 0.209 

College (16+) 0.027 0.107 0.184 0.112 

Men 407 420 500 1,327  

Years of education (mean) 8.027 9.431 10.228 9.301 

Std. dev. (4.43) (3.89) (3.80) (4.13) 

Educational level (proportion) 

    Basic (1 - 8) 0.582 0.348 0.264 0.357 

Middle-school (9 - 11) 0.187 0.336 0.364 0.292 

High-school (12 - 15) 0.106 0.186 0.196 0.168 

College (16+) 0.125 0.131 0.176 0.183 

1. Educational attainment when leaving continuous education 

Note: This table includes 52 participants (36 women and 16 men) who have a first birth on the same year that they left education.  

Likewise, the proportion of men with no more than 8 years of education declines 

over time, from about 58% for men in cohort 1 to about 26% for men in cohort 3.  Again, 

the proportion of men in cohort 1 is about half of the proportions of men in cohorts 2 and 

3 (18%, 34% and 36%, respectively).  The proportion of men with high-school education 

is lower than the proportions of women attaining this level.  About 11% of men in cohort 

1, 19% of men in cohort 2, and 20% of men in cohort 3 completed 12 to 15 years of 

education.  Finally, regarding college education, the proportion of men in cohort 1 

graduating from college is about five times the proportion of college-educated women in 

the same cohort.  In cohort 2, the gender gap is considerably smaller with about 13% of 

men and 11% of women completing at least 16 years of education.  Table 6.1 illustrates 

how the gender gap in education was successfully reduced and even reversed. 
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Survival analysis 

Figure 6.1a shows the Kaplan-Meier survivor functions for men and women in 

cohort 1 with their 95% confidence intervals.  There are statistically significant 

differences in the risk of having a first birth of women and men when the confidence 

bands do not intercept and both test statistics are significant.  Figure 6.1a shows that at 

the beginning of the process the survivor functions for women and men are quite similar, 

but after a duration of about three years the survivor function of women decreases more 

steeply than the survivor function for men.  Then, after 15 years of leaving education, 

women’s survivor function declines at a slower pace.  About 20 years after leaving 

education, about 10% of women and 12% of men remain childless. 

 

 
Figure 6.1a. Kaplan-Meier survivor functions for women and men in cohort 1 with 95% 

confidence intervals and equality test statistics  

Figure 6.1b shows the Kaplan-Meier survivor functions for women and men of 

cohort 2.  Again, the confidence bands intercept in the extremes which indicates non-
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significant differences.  However, women and men in cohort 2 have significant 

differences in the risk of having a first birth at longer durations since leaving education.  

The confidence bands intercept during the first three years since leaving education, and 

after 22 years.  In addition, both test statistics are statistically significant (p = 0.000) 

indicating that the non-parent survival patterns of men and women post-education differ 

significantly.  As observed in cohort 1, women’s survivor function declines faster than 

the survivor function of men.  After 20 years of leaving education, the proportion of 

childless women (7%) is slightly lower than the observed for women in cohort 1, while 

the proportion of childless men (15%) is higher than the proportion of childless men in 

cohort 1. 

 

 
Figure 6.1b Kaplan-Meier survivor functions for women and men in cohort 2 with 95% 

confidence intervals and equality test statistics 

Finally, Figure 6.1c presents the Kaplan-Meier survivor functions for women and 

men in cohort 3.  In this case, the confidence bands do not intercept at all which indicates 
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that the risk of entering into parenthood for men and women in cohort 3 is statistically 

significant at any time after leaving education.  Moreover, the Wilcoxon and Peto-Peto 

statistics are significant and their magnitudes are higher than the statistics obtained for 

older cohorts.  Additionally, in cohort 3, none of the women who have a first birth before 

age 31 waited more than 20 years after leaving education to have a first birth.  After 20 

years since leaving education, a higher proportion of women and men in cohort 3 remain 

childless compared to the older cohorts (11% and 24%respectively). 

 

 
Figure 6.1c Kaplan-Meier survivor functions for women and men in cohort 3 with 95% 

confidence intervals and equality test statistics 

Figure 6.2 illustrates differences between cohorts for men and women separately.  

In this case, I test the differences between cohorts using the Wilcoxon and Peto-Peto 

statistics.  For women, both statistics are highly significant providing support to reject the 

null hypothesis that the survivor functions of the three cohorts do not differ.  In contrast, 

both test statistics for men are not significant at the 0.05 level which indicates that among 
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men, the interval duration of entering parenthood after leaving education does not differ 

between cohorts. 

Although the survivor functions for the women of each cohort seem quite similar, 

they show differences at the beginning and end of the process, and according to the 

equality tests these differences are statistically significant.  For example, at the beginning 

of the process, the survivor functions for women in cohort 3 declines faster than the 

survivor functions of the older cohorts, and then after a duration of about 6 years, the 

survivor functions for women in cohort 3 overlapped the survivor function of women in 

cohort 2.  Finally after a duration of 13 years, the survivor function of women in cohort 3 

decline at the slowest pace. 

 

 

Figure 6.2.  Kaplan-Meier survivor functions for women and men by cohort and equality 

tests statistics 

The significant differences in duration after leaving education between cohorts 

might be driven by education.  A greater proportion of people in cohort 1 left education 

without completing lower-secondary education (9
th

 grade) compared to the younger 
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cohorts.  Likewise, the proportion of those who completed college education is greater 

for cohort 3 compare to the older cohorts.  These differences in the distribution of 

education between cohorts obscure the analysis of the time elapsed between leaving 

school and first birth.  Therefore, observing the survivor functions by level of education 

attained may help to illuminate whether or not younger women and men with the same 

level of education enter into parenthood earlier, at the same time, or later than their older 

counterparts. 

To observe differences within cohorts by educational attainment, I compare the 

survivor functions by educational attainment of each cohort for men and women 

separately.  For women, the survivor functions by educational attainment differ 

significantly within cohorts according with both, Wilcoxon and Peto-Peto equality tests.  

For women in cohort 1, the Wilcoxon statistic comparing the survival functions of the 

four educational attainment groups is equal to 30.03 (p = 0.0000) and Peto-Peto to 32.6 

(p = 0.0000).  The comparison of women in cohort 2 yields smaller statistics but the 

comparison for equality is still significant at the 0.05 level, indicating that the four 

attainment groups of women in cohort 2 differ in their survival pattern (Wilcoxon = 11.24 

p = 0.0105; and Peto-Peto = 11.52, p = 0.0092).  Comparing the groups of women in 

cohort 3, the Wilcoxon statistic is 30.44 (p = 0.0000) and Peto-Peto statistic is 30.17 (p = 

0.0000), again indicating that the attainment groups differ in their survival pattern within 

this cohort of women.  Among men, although the survivor functions between cohorts do 

not differ significantly, the comparison of survivor functions by educational attainment 

within cohorts yields highly significant test statistics, indicating that variation within 

cohorts is substantial for men.  The Wilcoxon statistic comparing the attainment groups 

of men in cohort 1 is 125.32 and the Peto-Peto is 125.39 (p = 0.0000).  These statistics 

for men in cohorts 2 and 3 are notably smaller than those for cohort 1, yet highly 



 83 

significant.  For men in cohort 2, Wilcoxon is equal 50.61 (p = 0.0000) and Peto-Peto to 

50.54 (p = 0.0000).  For men in cohort 3, 19.76 and 19.19 respectively (both with p = 

0.0002).  

To illustrate the differences between cohorts by educational attainment, Figure 6.3 

presents for each level of education separate survivor functions for women (left side) and 

men by cohort (right side).  Panel A compares the survivor functions of men and women 

with basic education.  Women’s survivor functions in panel A follow the same pattern, a 

slow decline at the beginning of the process; a steeper decline in the middle of the 

process, and again a slow decline at the end of the process.  The survivor function of 

women in cohort 1 declines more slowly than the survivor functions of younger cohorts 

at all times.  The proportion of women who remain childless after 20 years past leaving 

education is about 12% for women in cohort 1, 8% for women in cohort 2, and 11% for 

women in cohort 3.  The survivor functions for men with basic education overlaps for the 

first 17 years after leaving education; then, the proportion of men entering into 

fatherhood increases at different paces, with men in younger cohorts entering fatherhood 

more slowly at longer durations.  For instance, after 20 years since leaving education, 

about 15% of men in cohort 1 remain childless compared to 24% and 32% of men in 

cohorts 2 and 3. 

Panel B compares the survivor functions of men and women with middle-school 

education.  The survivor functions for women in this educational group are very similar 

across time.  The survivor function for women in cohort 1 shows the more distinctive 

differences in the middle of the process when it declines more slowly than the functions 

of the younger cohorts; and, at the end of the process when it declines faster than the 

survivor functions of cohorts 2 and 3.  The survivor functions for middle-school-educated 
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men are also very similar.  The survivor function of men in cohort 2 decline at the 

slowest pace at all times. 

The survivor functions of men and women with high-school education are 

depicted in panel C.  The survivor functions for women follow the same pattern and are 

very similar, especially the between the older cohorts.  The survivor function for women 

in cohort 3 declines faster than those for cohorts 1 and 2, but after 12 years since leaving 

education it declines more slowly.  In fact, the proportion of high-school-educated 

women who remain childless after 15 years since leaving education is lower for women 

in cohort 1 than for women in cohorts 2 and 3 (13%, 22%, and 18%, respectively).  In the 

case of men, the survivor functions of men in the younger cohorts are very similar at all 

times, except at the end of the process.  The function for men in the oldest cohort notably 

differs from the survivor functions of the younger cohorts.  High-school-educated men in 

cohort 1 enter into fatherhood at a faster pace than their younger counterparts.  The 

proportion of men with high-school education who remain childless after 15 years since 

leaving education is about 23% for cohort 1, 24% for cohort 2, and 35% for cohort 3. 

Panel D presents the survivor functions for college educated women and men.  

For the most educated, there are remarkable differences in the survivor functions between 

cohorts, for both genders.  At the beginning of the process, the survivor functions for the 

three cohorts are quite similar.  But after two years since leaving education, the survivor 

function of women in cohort 1 decreases more steeply than the survivor functions of 

younger women.  Thus, college educated women in cohort 1 transition to motherhood 

from education more quickly than women in cohorts 2 and 3.  In addition, the survivor 

functions of women in cohort 2 and 3 significantly differ from each other after six years 

since leaving education.  In fact, after 10 years since leaving education, the proportion of 

women who remain childless is much higher for women in cohort 3 (55%) compared to 
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the proportion of childless college educated women at the same duration since leaving 

education, in cohort 2 (35%) and especially cohort 1 (18%). 

The right side of panel D of Figure 6.3 shows that college-educated men in 

younger cohorts enter into fatherhood later than their older counterparts.  There are 

pronounced differences in the pace of entry into fatherhood.  The survivor function of 

men in cohort 1 decline more steeply than the survivor functions of cohorts 2 and 3.  Like 

in the case of women, the survivor functions of men in cohort 2 and 3 are quite similar, 

but after six years since leaving education the survivor function of men in cohort 3 

declines more slowly.  After 10 years since leaving education about 48% of men remain 

childless whereas the proportion of childless in cohorts 1 and 2 is about half the 

proportion in the youngest cohort (22% and 24% respectively). 

Although it is clear that among the college educated the younger cohorts did not 

enter into parenthood faster than their older counterparts, for the rest of educational levels 

is not so clear.  To observe whether people in younger cohorts with less than college 

education reduce the time elapsed between leaving school and entering into parenthood, I 

present the proportion of people having a first birth at specific points in time (1, 3, 5 and 

10 years after leaving education) by educational attainment. 
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Figure 6.3 Cohort survivor functions by educational attainment for women and men 
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Table 6.2 presents the same information in a different way.  In it I present the 

proportion of women and men who had had a first birth after 1, 3, 5, 10 and 15 years after 

leaving education by cohort.  Basic- and middle-school-educated women in the cohorts 2 

and 3 have higher proportions of women entering into motherhood than women in cohort 

1, which suggests that the least educated women in younger cohorts reduced the time 

elapsed between leaving education and having a first birth.  At the high-school education 

level, the proportion of women entering into motherhood differs between cohorts without 

a specific pattern.  For instance, after a duration of one year, no women in cohort 1 with 

high-school education had a first birth while about 7% of women in cohort 2 and 8% of 

women in cohort 3 had had a first birth.  On the other hand, after a duration of 5 years, 

about 33% of women in cohort 1 and 35% of women in cohort 2 with high-school 

education had entered into motherhood whereas about 47% of women with the same 

education in the youngest cohort had had a first birth.  Fifteen years after leaving 

education, women with high-school education in cohort 1 show the highest proportion of 

first-time mothers (86%) while cohort 2 has the lowest (78%). Regarding college-

educated women, a higher proportion of women in cohort 1 had had a first birth at almost 

every observed point in time.  As observed in Figure 6.3 panel D, the proportion of 

college-educated women who enter into motherhood differs across cohorts.   

In the case of men, the proportion of basic-educated men who have entered into 

fatherhood at different durations is very similar across cohorts.  Men with middle-school 

education in cohorts 1 and 3 show similar proportions while men in cohort 2 present 

higher proportions of men have entered into fatherhood at all times.  The proportions of 

high-school-educated men who have entered into fatherhood in cohort 1 are higher than 

the proportions of men in younger cohorts at all observed times.  While the proportions of 

cohort 3 are higher than those of cohort 2 after 1 and 3 years since leaving education, the 
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proportions of men in cohort 3 are lower than the proportions for men cohort 2 at longer 

durations. For example, three years after leaving education 18% of men in cohort 1 had 

entered into parenthood compared to 9% of men in cohort 2 and 13% of men in cohort 3.  

In contrast, after 15 years of leaving education, these figures are 77%, 76%, and 65% for 

men in cohorts 1, 2 and 3 respectively.  Again, college-educated men enter into 

parenthood at very different rates across the three cohorts.  

Table 6.2 Proportion of women and men who had entered into parenthood after t years of 

leaving education by cohort and educational attainment 

t 
Women    Men  

Cohort 1 Cohort 2 Cohort 3   Cohort 1 Cohort 2 Cohort 3 

Basic Education             

1 0.008 0.0000 0.0175 

 

0.0045 0.0000 0.0000 

3 0.0359 0.0376 0.0614 

 

0.0090 0.0074 0.0083 

5 0.1315 0.1805 0.1842 

 

0.0226 0.0370 0.0750 

10 0.5299 0.6241 0.6842 

 

0.3122 0.3111 0.3583 

15 0.8127 0.8613 0.8596 

 

0.6352 0.6181 0.6167 

Middle-school education           

1 0.0143 0.0214 0.0606 

 

0.0000 0.0074 0.0057 

3 0.2000 0.1429 0.2121 

 

0.0390 0.1029 0.0460 

5 0.2857 0.3357 0.4061 

 

0.1558 0.2574 0.1552 

10 0.7143 0.7643 0.7394 

 

0.4712 0.6103 0.5115 

15 0.9357 0.9071 0.8503   0.7359 0.8361 0.7599 

High-school 

education             

1 0.0000 0.0741 0.0783 

 

0.0227 0.0000 0.0309 

3 0.1587 0.1944 0.2696 

 

0.1818 0.0909 0.1340 

5 0.3333 0.3519 0.4696 

 

0.3182 0.2727 0.2474 

10 0.7179 0.6667 0.7499 

 

0.7078 0.5584 0.5471 

15 0.8617 0.7761 0.812   0.7676 0.7582 0.6496 

College Education             

1 0.0000 0.0408 0.0259 

 

0.0508 0.0286 0.0556 

3 0.2941 0.1429 0.0948 

 

0.2373 0.1429 0.1019 

5 0.5425 0.2474 0.2441 

 

0.4651 0.2857 0.2599 

10 0.8170 0.6499 0.4424   0.7835 0.7569 0.5221 
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Discrete-time hazard models 

Table 6.3 presents the discrete-logistic hazard models of first birth based on 

duration dependence, age, educational attainment, participation in the labor force, and 

social origin factors, separately for women and men by cohort.   

Educational attainment and timing of first birth have a negative relationship for 

women in cohort 3.  Having college education significantly reduces the odds of entering 

into motherhood of women in cohort 3 by about 66% (1 – exp(-1.09) = 0.662) compared 

to women who only completed basic education net of participation in the labor force, age, 

and social origin factors.  In the case of women in cohorts 1 and 2 and men in all cohorts, 

there is no significant association between education and first birth timing after leaving 

education when controlling for participation in the labor force, age, and social origin 

factors. 

The association between participation in the labor force and first birth timing has 

opposite directions for women and men.  For women, having a job lowers the odds of 

entering into motherhood.  This association is significant for women in cohorts 1, 2 and 

3.  Thus, for women in all cohorts, having a job reduces the odds of having a first birth by 

about 60% at every year after leaving education (61% for women in cohort 1(1 – exp(-

0.94) = 0.610) and 60% for women in cohorts 2 and 3, respectively).  While for women, 

participation in the labor force reduces the odds of having a first birth, for men having a 

job increases these odds.  This relationship is significant for men in the three cohorts.  

Participating in the labor force almost duplicates the odds of men in cohort 1 at every 

year after leaving education, compared with those unemployed.  The odds of enter into 

parenthood for men in cohort 2 who have a job are three times the odds of those without a 

job.  Finally, for men in cohort 3, the odds of those who are employed are two times the 

odds of the unemployed men in cohort 3.  
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Age is positively related to timing of first birth and the negative coefficients of 

age squared indicate that the effect of age lessens as people get older.  After controlling 

for educational attainment, labor force participation, and age, none of the social origin 

variables are significantly associated with first birth timing.  
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Table 6.3. Discrete hazard models of having a first birth, by sex and cohort 
  Cohort 1   Cohort 2   Cohort 3 

  Women   Men      Women   Men      Women   Men    

Education (Reference = basic) 

              Middle-school  -0.43 † -0.32   

 

-0.11   0.35   

 

-0.14   0.34   

 

(0.251) 

 

(0.203) 

  

(0.292) 

 

(0.225) 

  

(0.197) 

 

(0.283) 

 High-school -0.66 † -0.15   

 

-0.36   0.06   

 

-0.21   0.57   

 

(0.360) 

 

(0.309) 

  

(0.433) 

 

(0.337) 

  

(0.299) 

 

(0.482) 

 College -0.38   -0.02   

 

-0.40   0.07   

 

-1.09 * 0.71   

 

(0.576) 

 

(0.368) 

  

(0.629) 

 

(0.493) 

  

(0.478) 

 

(0.715) 

 Participate in labor force -0.94 *** 1.04 *** 

 

-0.93 *** 1.39 *** 

 

-0.93 *** 1.15 *** 

 

(0.141) 

 

(0.298) 

  

(0.140) 

 

(0.314) 

  

(0.129) 

 

(0.282) 

 Age 1.17 *** 1.45 *** 

 

0.70 ** 0.69 *** 

 

0.86 *** 0.75 * 

 

(0.143) 

 

(0.183) 

  

(0.220) 

 

(0.158) 

  

(0.125) 

 

(0.356) 

 Age
2
 -0.02 *** -0.03 *** 

 

-0.01 ** -0.01 *** 

 

-0.02 *** -0.02 * 

 

(0.003) 

 

(0.004) 

  

(0.004) 

 

(0.003) 

  

(0.003) 

 

(0.007) 

 Parents' education (years) -0.10   -0.12   

 

-0.05   -0.06   

 

-0.09   -0.09   

 

(0.078) 

 

(0.071) 

  

(0.065) 

 

(0.068) 

  

(0.069) 

 

(0.054) 

 With indigenous background 0.14   0.06   

 

0.23   -0.10   

 

0.17   0.14   

 

(0.211) 

 

(0.195) 

  

(0.161) 

 

(0.199) 

  

(0.204) 

 

(0.198) 

 Living in a rural community when 

the risk of having first birth started
2
 -0.07   0.06   

 

-0.16   0.08   

 

-0.30 † 0.09   

 

(0.141) 

 

(0.147) 

  

(0.143) 

 

(0.148) 

  

(0.172) 

 

(0.170) 

 N 388   382     424   398     511   497   

Person years 4,109 

 

4,494 

  

3,833 

 

4,372 

  

4,360 

 

5,404 

 Wald 
2
 919.82 *** 840.04 ***   1,039.00 *** 578.63 ***   1,678.93 *** 780.00 *** 

† p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001  

 Standard errors between parentheses. All models include time indicators to specify duration 
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DISCUSSION 

The interval between leaving education and entering into parenthood changed 

across the observed Mexican cohorts.  However, this change differs across educational 

attainment levels.  While women and men who attained basic or middle-school education 

in younger cohorts reduced the time elapsed between leaving education and having a first 

birth compared with members of older cohorts who attained the same education, their 

most educated counterparts extended this period.  The expansion of education may 

explain why the lowest educated members of younger cohorts reduced the period 

between leaving school and entering into parenthood.  Women and men in cohort 1 were 

less likely to complete primary school education than their younger counterparts 

(Creighton and Park 2010; Mier y Terán and Rabell 2003) which means that a higher 

proportion of those who left education at the basic level did so in their childhood.  On the 

other hand, those in cohorts 2 and 3 who left education at the basic level were more likely 

to complete more than 6 years of education (Creighton and Park 2010; Mier y Terán and 

Rabell 2003), in other words, they were more likely to leave education in their 

adolescence, and therefore, they were able to shorten the time between leaving education 

and starting childbearing.  High-school-educated women in cohort 3 enter into 

motherhood faster than high-school-educated women in older cohorts.  This may be 

related the earlier sexual debut of women in cohorts 3 and the frustrated demand of 

contraception and barriers that these young women faced at the provider level to obtain 

effective contraception (Juarez et al. 2010; Santos Zarate 2014). 

College educated women and men in younger cohorts have lengthened the 

interval between leaving education and entering parenthood.  For both, women and men, 

the lower proportions of those who had a first birth after 10 years since leaving 
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educations suggest that the most educated in younger cohorts delayed childbearing 

compared to the oldest cohort.  Younger cohorts of men and women are not only studying 

for a longer period of time but after that they are waiting more to start childbearing.  

Although a greater proportion of men and women in younger cohorts had access to 

college education, this level remains highly stratified (Coubes and Zenteno 2004; Solís 

2010) which may explain the stability of the median age at first birth.  In other words, 

since the lower-educated outnumbered those with college education, the postponement of 

childbearing of college graduates in the younger cohorts is not enough to overcome the 

earlier entry into parenthood of their lower-educated counterparts. 

College educated women have postponed entry into motherhood more 

significantly than college educated men. The timing of childbearing of the college 

educated women is remarkably different between cohorts.  While the highly educated 

women in the oldest cohort enter motherhood more quickly than their less-educated 

cohort members, the relationship reverses among the youngest.  By the time less-

educated women in cohort 3 were 31 most of them were mothers whereas less than half 

of their college-educated counterparts in cohort 3 had entered motherhood at the same 

age.  The notably smaller proportion of college-educated women who started 

childbearing before age 31 in cohort 3 along with the observed negative relationship 

between labor force participation and fertility is consistent with findings in other 

countries (Bloom and Trussell 1984; Blossfeld and Huinink 1991; Blossfeld and 

Jaenichen 1992; Choe and Retherford 2009; Mills et al. 2011) which documents the 

postponement of childbearing among the highly educated.  As noted by Giorguli, the 

unequal educational opportunities translate into divergent life courses in which the 

disadvantaged group transition into parenthood earlier than the advantaged group (2011), 
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while the advantaged Mexicans follow life course trajectories similar to those observed 

among advantaged populations in developed countries (Giorguli 2011). 

Differences by sex in the effects of employment status are substantial.  Being 

employed reduces the likelihood of having a first birth for women, but it increases the 

likelihood of entry into parenthood for men.  This reduction in the probability of having a 

first birth for women is consistent with previous research which finds that female 

employment delays childbearing (Becker 1981; Parrado and Zenteno 2002; Thornton, 

Axinn and Teachman 1995). On the other hand, the positive association of first birth 

timing and male employment may suggest that men are still considered the main 

breadwinner; thus, for men not having a job may shed doubt on their capacity to maintain 

a family.  Additionally, in Mexico, it is common for men to start working before leaving 

education (Coubes and Zenteno 2004; De Oliveira and Mora Salas 2008; Echarri and 

Perez Amador 2007; Giorguli 2011), and men with more than 12 years of education are 

more likely to follow this pattern (Coubes and Zenteno 2004). 

The stable median age at first birth may be a result of diverging paths which may 

be explained by the differential access to higher education.  College-educated women in 

cohort 3 are delaying more than any other group, even more than college-educated men 

in the same cohort.  However, the rest of the educational groups are entering into 

motherhood sooner than their older counterparts with the same level of education.  

Therefore, women and men in younger cohorts studied more but not all of them waited 

less.  
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CHAPTER 7. CONCLUSION 

This study aims to explore the relationship between education and timing of first 

birth in Mexico.  The stability of the median age at first birth in Mexico raises the 

question whether educational expansion has influenced the timing of childbearing or not.  

Despite widespread increases in educational attainment and a sharp decline in fertility 

levels, age at first birth has remained practically the same.  Past research found that 

spending more time in school delays transition into motherhood (Hoem 1986; Liefbroer 

and Corijn 1999; Neels and De Wachter 2010; Neels et al. 2014; Ní Bhrolcháin and 

Beaujouan 2012), but population-level estimates of age at first birth have not yet found 

evidence of delaying behavior in Mexico (Zavala and Páez 2013).  The relationship 

between education and fertility is theoretically, economically, and socially important and 

is, in fact, a central motivation for expanding education in many developing countries 

like Mexico.  For these reasons, I apply demographic and statistical methods to 

investigate the changing relationship between educational attainment and fertility timing 

in Mexico.  Through my three analytical chapters, I address the question of whether or 

not educational expansion influenced the age at first birth in Mexico.  

In my first analytical chapter (chapter 4), I use multivariate decomposition to 

investigate the relative contribution of educational attainment and responses to 

educational attainment for women in three birth cohorts. I find evidence that the 

expansion of education indeed influenced timing of fertility, since the models 

demonstrated that the educational composition of the population in later cohorts 

decreased the probability of having a first birth before age 25. Put another way, if the 

younger cohorts had had the educational composition (same levels of educational 

attainment) as older cohorts, the younger cohorts would have had children earlier.  
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Among women in the oldest cohort, those who attained the highest levels of education 

initiated childbearing quickly after age 25.  This pattern did not hold among highly-

educated women in younger cohorts, who did not enter into motherhood as quickly as 

their older counterparts. Most of the differences in the probabilities of having a first birth 

between ages 25 and 31 are due to differences in the coefficients, that is differences in the 

relationship between education and fertility timing (which is the behavioral response to 

education).  Thus, the effect of education changed over time, but education still has an 

effect on fertility in younger cohorts.  Interestingly, when comparing teenagers between 

15 and 17 years of age in cohorts 1 and 3, there is a negative total coefficient effect that 

attenuates the protective effect of education – indicating that the youngest cohorts 

respond differently to education than their older counterparts.  This indicates that 

teenagers in younger cohorts may still be protected by education, but other contextual 

factors (including earlier sexual debut and low access to contraception) may increase 

exposure to pregnancy at younger ages compared with their older counterparts. 

Chapter 5 addresses the question of whether or not enrollment in education 

protects from early childbearing among men and women in the three cohorts.  This 

analysis is important because if staying in school reduces the chances of early 

childbearing, then expanding educational attainment should yield increasing ages at first 

birth.  Using discrete hazard models, I find evidence that being enrolled in school reduces 

the probability of having a first birth between 13 and 23 years of age in all cohorts.  

Enrollment in higher levels of education seems to offer more protection against early 

childbearing.  However, the results also show that being enrolled but having an age-grade 

disparity increases the risk of having a first birth between 13 to 23 years of age.  This 

“protective effect” varies between cohorts and genders:  The protective effect of 

enrollment is stronger for women, especially for those in younger cohorts.  If enrollment 



 97 

protects against early childbearing, then supporting enrollment and age-grade 

concordance (especially among the least advantaged) could help reduce teenage 

pregnancy in Mexico. 

In chapter 6, I analyzed whether younger cohorts reduced the time between 

leaving education and having a first birth.  The time elapsed between leaving education 

and entering into parenthood varies between female cohorts but not between male 

cohorts.  There are important differences by educational attainment.  I find that women 

with educational attainment lower than 16 years reduce the elapsed time between leaving 

education and starting childbearing.  College educated women in cohort 1 entered at a 

much faster pace into motherhood and reached similar levels than their less educated 

counterparts while college educated women in cohorts 2 and 3 not only entered much 

more slowly to motherhood compared with their older counterparts but also the 

proportion of childless women in this cohorts is much greater than the levels of 

childlessness among less-educated members of their cohorts.  In the case of men, the 

differences between cohorts are smaller than the observed for women.  Younger cohorts 

of college-educated men are waiting more than their less educated counterparts.  The 

proportion of men in cohort 3 who started childbearing before age 31 is smaller than the 

proportions of men in the older cohorts.  On the whole, this analysis demonstrates the 

emergence of a unique life trajectory among the population with access to higher levels 

of education (upper-secondary and tertiary) in the youngest cohorts.  This life trajectory 

is similar to the highly-educated in more developed countries.  However, Mexican men 

and women who do not enjoy this level of educational attainment display life trajectories 

that are relatively similar to those of older Mexican cohorts.  This divergence within 

cohorts exacerbates inequalities, and artificially generates measure of central tendency 

that overrepresent the less advantaged. 
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Previous research suggests that the increasing socio-economic polarization in 

Latin American countries might explain why women in the region have not delayed 

union formation despite the educational expansion experienced in these countries 

(Esteve, López-Ruiz and Spijker 2013).  In Mexico, like in other Latin American 

countries, there is a close sequencing of union and first birth and sometimes this 

sequencing is not clear since some unions may be formed as a response to an expected 

birth (Castro Martín 2002).  In chapter 4, I find evidence that highly educated women in 

all cohorts entered into motherhood later than their less educated counterparts.  Chapter 5 

indicates that women and men who stayed enrolled in school longer are more protected 

against early childbearing.  Finally, in chapter 6, there is also evidence that college-

educated women and men in younger cohorts wait longer to enter into parenthood 

compared to college-educated counterparts in cohort 1.  These finding suggest the 

emergence of novel fertility behaviors among the most educated in younger cohorts.  

Thus, the stratification of upper-secondary and postsecondary education might also 

explain the stable median age at first birth in Mexico observed elsewhere (Zavala and 

Páez 2013), as education is still highly stratified at the upper and postsecondary levels in 

spite of the efforts to expand education across the country. 

Although, the stratification of higher levels of education may result from the fact 

that for decades the efforts to expand education were concentrated only on primary and 

lower-secondary levels – levels of education generally preceding childbearing ages 

(Binder and Woodruff 2002; Rosero-Bixby, Castro-Martín and Martín-García 2009).  

The proportion of women who completed upper or postsecondary education in Mexico 

has increase over time (INEGI 2014b); however, low-income students still have lower 

access to postsecondary education than higher income students (Binder and Woodruff 

2002; Coubes and Zenteno 2004; Creighton and Park 2010; Torche 2010).  For decades, 
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highly educated women have been delaying childbearing, having fewer children and 

having higher contraceptive prevalence (Mier y Terán and Partida 2001; Zavala 2001) 

whereas disadvantaged women, such as rural and indigenous women, have had lower 

access to higher education have earlier and higher fertility and lower use of contraceptive 

methods (CONAPO 1999; Esteve, López-Ruiz and Spijker 2013; Hernández 2001; 

Hernández López, Hernández Vázquez and Sánchez Castillo 2013; Pullum, Casterline 

and Juarez 1985; Rosero-Bixby, Castro-Martín and Martín-García 2009; Torche 2010).  

These marked inequalities might be further polarizing fertility behavior of Mexican 

women in younger cohorts and measures of central tendency (like median age at first 

birth) might obscure these differentials.   

Differences in the characteristics of childless women might also help to explain 

the role of education in the transition to motherhood since there is evidence that highly 

educated women have better control over timing of childbearing (Rosero-Bixby, Castro-

Martín and Martín-García 2009) and are less likely to have unintended pregnancies (Finer 

and Henshaw 2006; Finer and Zolna 2011; Musick et al. 2009).  Regarding unintended 

pregnancies, it is important to observe contraceptive access and acceptance.  The social 

factor most frequently associated with high acceptance of contraception is education 

(Castro Martín 1995; Castro Martín and Juárez 1995; Mier y Terán and Partida 2001).  In 

Mexico, women start using contraceptive methods after delivering their first or second 

child, which shows a predominant tendency to use contraception to stop childbearing 

(Hernández 2001; Miranda 2006).  Although the National Family Planning Program has 

succeeded in providing contraception to women once they have started childbearing, the 

relatively low use of contraception among nulliparous women highlights what might be 

the major failure of the program: its inability to reach women before they seek maternal 

care.  This failure in the provision of contraception might also impact the educational 
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attainment of adolescents who already experience higher levels of frustrated demand of 

contraception and are exposed to the risk of dropping out of school (Campero Cuenca et 

al. 2013; Juarez et al. 2010; Mendoza Victorino 2006).  Efforts to understand the 

problems that adolescents, especially disadvantaged adolescents, faced in their efforts to 

stay in school and avoid unintended pregnancies present an opportunity for policymakers 

to provide effective interventions to improve the life-chances of vulnerable Mexican 

youth.  

The present study has some limitations and chief among them are those related 

with the retrospective design of the data: recall bias and mortality selection.  

Additionally, women in older cohorts may find it more difficult to remember the exact 

years when they were enrolled in school or when they had their first birth.  Likewise, the 

mortality selection bias may be greater for the oldest cohort.  Another clear limitation of 

the data is the exclusion of rural population which has shown higher levels of fertility, 

younger ages at first union and first birth, lower levels of education, and lower prevalence 

of contraceptive use (CONAPO 1999; Mier y Terán and Partida 2001).  Nonetheless, the 

data includes information of women who were born and raised in rural communities but 

moved to an urban area at some point.  However, the experiences of those women who 

spent their entire lives in rural communities are missing in this study.  Finally, the yearly 

structure of the data complicates the identification of the relative timing of stopping 

education and childbearing when they happened in the same year.   

Another limitation of the present study is the endogeneity which characterizes the 

relationship between education and fertility.  I present some evidence that there is not 

strong relationship from age at first birth to educational attainment (see Appendix A).  

However, the results presented here provide only a general picture of the relationship 

between enrollment and timing of first birth.  The limitations of the data do not allow me 
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to fully explore the role of private education.  Given that the upper- and tertiary levels are 

still highly stratified and the proliferation of low quality schools at these levels, a number 

of disadvantaged young Mexicans may have ended up at low-quality schools where they 

do not receive the same returns on their education as they and policymakers may have 

expected. Future research would provide more reliable estimates of the effect of type of 

enrollment on fertility timing.  

In Mexico, as in other settings, the expansion of education helped to postpone 

entry into parenthood.  However, the focus on expanding access to basic levels of 

education and the slow pace of this process resulted in a stable median age at first birth.  

Although those with tertiary education in younger cohorts have been entering into 

parenthood later than their older counterparts, those with lower education have shortened 

the time elapsed between leaving education and having a first birth, which may be 

because younger cohorts completed more years of educations than the older cohort.  

Another important factor that may explain the stability of the median age at first birth is 

the similar levels of teenage mothers.  My analyses document that when young people 

leave school before the end of their teenage years, they are more likely to enter quickly 

into childbearing, a trend that is offset by the relatively extreme delaying behaviors 

observed among the most educated.  Educational expansion in Mexico must focus on 

expanding access to upper-secondary and tertiary levels of education and contraceptive 

access for poor nulliparous women must be improved if the life chances of Mexican 

youth are to be made more equitable. 
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Appendix A 

The present appendix presents the models fitted to observe the risk of dropping 

out of school by having had a first birth in the previous year.  The variable dropping out 

was coded 1 when a participant stopped attending school without completing the 

educational level she is enrolled in before stop education.  Therefore, I do not consider 

someone dropped out of school when they had completed 6, 9, 12 or 16 or more years at 

the moment they stopped education.  

 

Table A.1. Discrete-time hazard models of dropping out of school, women Cohort 1 

Variables Coefficient S.E. z p>|z|  [95% Conf. Interval] 

Firstbirth -1.172 0.745 -1.57 0.116 -2.632 0.289 

age13 -3.289 0.404 -8.14 0.000 -4.082 -2.497 

age14 -1.803 0.219 -8.24 0.000 -2.232 -1.374 

age15 -2.327 0.305 -7.64 0.000 -2.924 -1.730 

age16 -2.695 0.348 -7.74 0.000 -3.378 -2.012 

age17 -1.247 0.234 -5.33 0.000 -1.705 -0.788 

age18 -2.681 0.366 -7.32 0.000 -3.398 -1.963 

age19 -2.914 0.519 -5.62 0.000 -3.931 -1.897 

age20 -3.941 0.561 -7.02 0.000 -5.041 -2.841 

age21 -1.779 0.358 -4.97 0.000 -2.481 -1.077 

age22 -3.398 0.708 -4.8 0.000 -4.786 -2.010 

age23 -5.023 0.720 -6.98 0.000 -6.434 -3.612 

N = 252 

 

Wald 
2
 = 479.37 

   Person years = 1766 Prob > 
2
 = 0.000 
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Table A.2. Discrete-time hazard models of dropping out of school, women Cohort 2 

Variables Coefficient S.E. z p>|z|  [95% Conf. Interval] 

Firstbirth -0.069 0.556 -0.12 0.902 -1.159 1.021 

age13 -2.857 0.300 -9.54 0.000 -3.444 -2.270 

age14 -1.727 0.169 -10.22 0.000 -2.058 -1.396 

age15 -2.346 0.251 -9.36 0.000 -2.837 -1.855 

age16 -1.798 0.210 -8.57 0.000 -2.209 -1.387 

age17 -1.076 0.182 -5.92 0.000 -1.432 -0.720 

age18 -1.935 0.268 -7.23 0.000 -2.459 -1.410 

age19 -2.424 0.343 -7.06 0.000 -3.096 -1.751 

age20 -2.594 0.388 -6.69 0.000 -3.354 -1.834 

age21 -1.631 0.296 -5.52 0.000 -2.211 -1.052 

age22 -2.728 0.431 -6.33 0.000 -3.572 -1.884 

age23 -4.006 0.728 -5.5 0.000 -5.432 -2.579 

N = 362 

 

Wald 
2
 = 639.23 

   Person years = 2,305 Prob > 
2
 = 0.000 

   
 

 

Table A.3. Discrete-time hazard models of dropping out of school, women Cohort 3 

Variables Coefficient S.E. z p>|z|  [95% Conf. Interval] 

Firstbirth 0.000 0.434 0 0.999 -0.851 0.850 

age13 -3.312 0.318 -10.4 0.000 -3.936 -2.688 

age14 -1.287 0.138 -9.35 0.000 -1.557 -1.017 

age15 -2.750 0.247 -11.14 0.000 -3.234 -2.266 

age16 -2.376 0.217 -10.95 0.000 -2.802 -1.951 

age17 -0.973 0.154 -6.33 0.000 -1.274 -0.671 

age18 -2.753 0.362 -7.61 0.000 -3.462 -2.045 

age19 -3.163 0.401 -7.89 0.000 -3.948 -2.377 

age20 -2.764 0.354 -7.81 0.000 -3.458 -2.070 

age21 -1.282 0.219 -5.84 0.000 -1.712 -0.852 

age22 -3.528 0.530 -6.65 0.000 -4.567 -2.489 

age23 -3.686 0.495 -7.45 0.000 -4.656 -2.717 

N = 469 

 

Wald 
2
 = 814.67 

   Person years = 3,122 Prob > 
2
 = 0.000 
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Table A.4. Discrete-time hazard models of dropping out of school, men Cohort 1 

Variables Coefficient S.E. z p>|z|  [95% Conf. Interval] 

Firstbirth -1.172 0.745 -1.57 0.116 -2.632 0.289 

age13 -3.289 0.404 -8.14 0.000 -4.082 -2.497 

age14 -1.803 0.219 -8.24 0.000 -2.232 -1.374 

age15 -2.327 0.305 -7.64 0.000 -2.924 -1.730 

age16 -2.695 0.348 -7.74 0.000 -3.378 -2.012 

age17 -1.247 0.234 -5.33 0.000 -1.705 -0.788 

age18 -2.681 0.366 -7.32 0.000 -3.398 -1.963 

age19 -2.914 0.519 -5.62 0.000 -3.931 -1.897 

age20 -3.941 0.561 -7.02 0.000 -5.041 -2.841 

age21 -1.779 0.358 -4.97 0.000 -2.481 -1.077 

age22 -3.398 0.708 -4.8 0.000 -4.786 -2.010 

age23 -5.023 0.720 -6.98 0.000 -6.434 -3.612 

N=252 

 

Wald 
2
 = 479.37 

   Person years = 1,766 Prob > 
2
 = 0.000 

   
 

 

Table A.5. Discrete-time hazard models of dropping out of school, men Cohort 2 

Variables Coefficient S.E. z p>|z|  [95% Conf. Interval] 

Firstbirth 0.187 0.772 0.24 0.808 -1.326 1.701 

age13 -2.741 0.272 -10.08 0.000 -3.274 -2.208 

age14 -1.472 0.180 -8.16 0.000 -1.826 -1.119 

age15 -2.079 0.245 -8.47 0.000 -2.560 -1.598 

age16 -1.918 0.237 -8.11 0.000 -2.382 -1.455 

age17 -1.349 0.211 -6.4 0.000 -1.762 -0.936 

age18 -2.082 0.285 -7.31 0.000 -2.640 -1.523 

age19 -2.451 0.328 -7.46 0.000 -3.095 -1.808 

age20 -3.152 0.453 -6.96 0.000 -4.040 -2.265 

age21 -2.474 0.314 -7.88 0.000 -3.090 -1.858 

age22 -2.639 0.453 -5.83 0.000 -3.527 -1.752 

age23 -3.075 0.539 -5.7 0.000 -4.132 -2.018 

N = 347 

 

Wald 
2
 = 596.9 

   Person years = 2,257 Prob > 
2
 = 0.000 
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Table A.6. Discrete-time hazard models of dropping out of school, men Cohort 3 

Variables Coefficient S.E. z p>|z|  [95% Conf. Interval] 

Firstbirth 0.037 0.581 0.06 0.950 -1.101 1.174 

age13 -3.482 0.293 -11.88 0.000 -4.056 -2.907 

age14 -1.054 0.140 -7.55 0.000 -1.327 -0.780 

age15 -2.571 0.247 -10.4 0.000 -3.056 -2.087 

age16 -2.389 0.264 -9.06 0.000 -2.905 -1.872 

age17 -1.433 0.180 -7.98 0.000 -1.785 -1.082 

age18 -2.680 0.374 -7.17 0.000 -3.413 -1.948 

age19 -2.532 0.297 -8.51 0.000 -3.115 -1.949 

age20 -2.194 0.283 -7.75 0.000 -2.749 -1.639 

age21 -1.339 0.228 -5.87 0.000 -1.786 -0.892 

age22 -2.648 0.382 -6.93 0.000 -3.397 -1.900 

age23 -5.104 1.008 -5.07 0.000 -7.079 -3.129 

N = 440 

 

Wald 
2
 = 730.69 

   Person years = 2,830 Prob > 
2
 = 0.000 
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Appendix B.  

Table B.1. Life table for women in cohort 1 

Age 
Beg. 

Total 
Fail  Net lost S(x) 

Std. 

error 
 [95% Conf. Int.] 

Not enrolled 

13 258 1 -11 0.996 0.004 0.973 1.000 

14 268 2 -36 0.989 0.007 0.965 0.996 

15 302 7 -20 0.966 0.011 0.937 0.982 

16 315 24 -21 0.892 0.018 0.852 0.922 

17 312 27 -33 0.815 0.021 0.769 0.853 

18 318 37 -21 0.720 0.024 0.670 0.764 

19 302 36 -3 0.634 0.025 0.583 0.681 

20 269 45 -9 0.528 0.025 0.477 0.576 

21 233 28 -5 0.465 0.025 0.415 0.513 

22 210 34 -4 0.390 0.024 0.342 0.436 

23 180 27 153 0.331 0.023 0.287 0.376 

Public 

13 150 0 14 1.000 . . . 

14 136 0 42 1.000 . . . 

15 94 1 18 0.989 0.011 0.927 0.999 

16 75 1 13 0.976 0.017 0.907 0.994 

17 61 0 13 0.976 0.017 0.907 0.994 

18 48 3 10 0.915 0.038 0.803 0.965 

19 35 1 4 0.889 0.045 0.762 0.950 

20 30 1 5 0.859 0.052 0.718 0.933 

21 24 1 4 0.824 0.061 0.664 0.912 

22 19 4 2 0.650 0.091 0.443 0.796 

23 13 2 11 0.550 0.101 0.337 0.721 

Private 

13 43 0 -3 1.000 . . . 

14 46 0 -6 1.000 . . . 

15 52 0 2 1.000 . . . 

16 50 0 8 1.000 . . . 

17 42 0 20 1.000 . . . 

18 22 0 11 1.000 . . . 

19 11 0 -1 1.000 . . . 

20 12 0 4 1.000 . . . 

21 8 0 1 1.000 . . . 

22 7 0 2 1.000 . . . 

23 5 0 5 1.000 . . . 
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Table B.2. Life table for women in cohort 2 

Age 
Beg. 

Total 
Fail  Net lost S(x) 

Std. 

error 
 [95% Conf. Int.] 

Not enrolled 

13 120 1 -19 0.992 0.008 0.942 0.999 

14 138 3 -64 0.970 0.015 0.922 0.989 

15 199 10 -28 0.921 0.021 0.870 0.953 

16 217 12 -35 0.870 0.024 0.815 0.910 

17 240 27 -63 0.773 0.028 0.712 0.822 

18 276 24 -33 0.705 0.029 0.645 0.757 

19 285 26 -14 0.641 0.029 0.582 0.694 

20 273 44 -12 0.538 0.028 0.481 0.591 

21 241 39 -11 0.451 0.027 0.398 0.502 

22 213 28 -22 0.391 0.025 0.342 0.441 

23 207 33 174 0.329 0.024 0.283 0.375 

Public 

13 306 0 21 1.000 . . . 

14 285 0 100 1.000 . . . 

15 185 0 34 1.000 . . . 

16 151 2 25 0.987 0.009 0.948 0.997 

17 124 1 34 0.979 0.012 0.935 0.993 

18 89 2 22 0.957 0.019 0.897 0.982 

19 65 1 6 0.942 0.024 0.871 0.975 

20 58 0 8 0.942 0.024 0.871 0.975 

21 50 3 8 0.886 0.039 0.781 0.942 

22 39 1 17 0.863 0.044 0.748 0.928 

23 21 1 20 0.822 0.058 0.672 0.908 

Private 

13 33 0 -2 1.000 . . . 

14 35 0 -36 1.000 . . . 

15 71 0 -6 1.000 . . . 

16 77 0 10 1.000 . . . 

17 67 0 29 1.000 . . . 

18 38 1 11 0.974 0.026 0.828 0.996 

19 26 0 8 0.974 0.026 0.828 0.996 

20 18 1 4 0.920 0.058 0.693 0.981 

21 13 0 3 0.920 0.058 0.693 0.981 

22 10 1 5 0.828 0.102 0.509 0.948 

23 4 0 4 0.828 0.102 0.509 0.948 
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Table B.3. Life table for women in cohort 3 

Age 
Beg. 

Total 
Fail  Net lost S(x) 

Std. 

error 
 [95% Conf. Int.] 

Not enrolled 

13 101 0 -21 1.000 . . . 

14 122 3 -99 0.975 0.014 0.926 0.992 

15 218 6 -32 0.949 0.017 0.901 0.974 

16 244 24 -32 0.855 0.024 0.801 0.896 

17 252 22 -79 0.781 0.027 0.723 0.828 

18 309 35 -15 0.692 0.028 0.635 0.743 

19 289 30 -6 0.620 0.028 0.564 0.672 

20 265 40 -14 0.527 0.027 0.472 0.578 

21 239 40 -39 0.439 0.026 0.387 0.489 

22 238 30 -43 0.383 0.025 0.335 0.431 

23 251 30 221 0.338 0.023 0.293 0.383 

Public 

13 411 0 28 1.000 . . . 

14 383 2 131 0.995 0.004 0.979 0.999 

15 250 0 33 0.995 0.004 0.979 0.999 

16 217 1 25 0.990 0.006 0.969 0.997 

17 191 3 59 0.975 0.011 0.943 0.989 

18 129 3 12 0.952 0.017 0.906 0.976 

19 114 1 5 0.944 0.018 0.894 0.970 

20 108 2 11 0.926 0.022 0.869 0.959 

21 95 2 28 0.907 0.025 0.843 0.946 

22 65 0 34 0.907 0.025 0.843 0.946 

23 31 0 31 0.907 0.025 0.843 0.946 

Private 

13 31 0 -7 1.000 . . . 

14 38 0 -32 1.000 . . . 

15 70 0 -1 1.000 . . . 

16 71 2 7 0.972 0.020 0.892 0.993 

17 62 1 20 0.956 0.025 0.870 0.986 

18 41 0 3 0.956 0.025 0.870 0.986 

19 38 1 1 0.931 0.035 0.820 0.975 

20 36 0 3 0.931 0.035 0.820 0.975 

21 33 0 11 0.931 0.035 0.820 0.975 

22 22 4 9 0.762 0.082 0.555 0.882 

23 9 0 9 0.762 0.082 0.555 0.882 
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Table B.4. Life table for men in cohort 1 

Age 
Beg. 

Total 
Fail  Net lost S(x) 

Std. 

error 
 [95% Conf. Int.] 

Not enrolled 

16 274 1 -15 0.996 0.004 0.974 1.000 

17 288 4 -19 0.983 0.008 0.959 0.993 

18 303 8 -15 0.957 0.012 0.926 0.975 

19 310 11 -8 0.923 0.015 0.887 0.948 

20 307 23 -3 0.854 0.020 0.810 0.888 

21 287 30 -18 0.764 0.023 0.715 0.807 

22 275 29 -19 0.684 0.025 0.631 0.730 

23 265 26 239 0.617 0.026 0.563 0.665 

Public 

16 145 1 15 0.993 0.007 0.952 0.999 

17 129 0 20 0.993 0.007 0.952 0.999 

18 109 1 15 0.984 0.011 0.937 0.996 

19 93 3 6 0.952 0.021 0.888 0.980 

20 84 1 5 0.941 0.024 0.872 0.973 

21 78 5 13 0.881 0.034 0.793 0.933 

22 60 2 17 0.851 0.039 0.755 0.912 

23 41 2 39 0.810 0.047 0.697 0.884 

Private 

16 18 0 0 1.000 . . . 

17 18 0 -1 1.000 . . . 

18 19 0 0 1.000 . . . 

19 19 1 2 0.947 0.051 0.681 0.992 

20 16 1 -2 0.888 0.075 0.621 0.971 

21 17 0 5 0.888 0.075 0.621 0.971 

22 12 0 2 0.888 0.075 0.621 0.971 

23 10 0 10 0.888 0.075 0.621 0.971 
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Table B.5. Life table for men in cohort 2 

Age 
Beg. 

Total 
Fail  Net lost S(x) 

Std. 

error 
 [95% Conf. Int.] 

Not enrolled 

16 239 2 -27 0.992 0.006 0.967 0.998 

17 264 6 -39 0.969 0.011 0.939 0.984 

18 297 11 -25 0.933 0.015 0.897 0.957 

19 311 23 -8 0.864 0.020 0.821 0.898 

20 296 23 -6 0.797 0.023 0.749 0.837 

21 279 24 -12 0.729 0.025 0.677 0.773 

22 267 31 -28 0.644 0.026 0.591 0.692 

23 264 27 237 0.578 0.026 0.525 0.628 

Public 

16 157 0 21 1.000 . . . 

17 136 0 36 1.000 . . . 

18 100 0 17 1.000 . . . 

19 83 4 8 0.952 0.024 0.877 0.982 

20 71 1 3 0.938 0.027 0.858 0.974 

21 67 2 11 0.910 0.032 0.821 0.956 

22 54 0 24 0.910 0.032 0.821 0.956 

23 30 1 29 0.880 0.043 0.762 0.942 

Private 

16 37 0 6 1.000 . . . 

17 31 0 3 1.000 . . . 

18 28 0 8 1.000 . . . 

19 20 1 0 0.950 0.049 0.695 0.993 

20 19 0 3 0.950 0.049 0.695 0.993 

21 16 1 1 0.891 0.073 0.627 0.972 

22 14 0 4 0.891 0.073 0.627 0.972 

23 10 0 10 0.891 0.073 0.627 0.972 
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Table B.6. Life table for men in cohort 3 

Age 
Beg. 

Total 
Fail  Net lost S(x) 

Std. 

error 
 [95% Conf. Int.] 

Not enrolled 

16 270 3 -19 0.989 0.006 0.966 0.996 

17 286 5 -57 0.972 0.010 0.944 0.986 

18 338 12 -19 0.937 0.014 0.904 0.959 

19 345 22 -11 0.877 0.018 0.838 0.908 

20 334 27 -16 0.806 0.021 0.762 0.844 

21 323 27 -37 0.739 0.023 0.691 0.781 

22 333 31 -45 0.670 0.024 0.621 0.715 

23 347 33 314 0.607 0.024 0.558 0.652 

Public 

16 200 0 18 1.000 . . . 

17 182 1 49 0.995 0.006 0.962 0.999 

18 132 0 18 0.995 0.006 0.962 0.999 

19 114 1 12 0.986 0.010 0.942 0.997 

20 101 1 6 0.976 0.014 0.925 0.992 

21 94 2 29 0.955 0.020 0.894 0.982 

22 63 2 38 0.925 0.029 0.844 0.965 

23 23 1 22 0.885 0.048 0.747 0.950 

Private 

16 47 0 1 1.000 . . . 

17 46 0 8 1.000 . . . 

18 38 0 1 1.000 . . . 

19 37 0 -1 1.000 . . . 

20 38 1 10 0.974 0.026 0.828 0.996 

21 27 2 8 0.902 0.055 0.722 0.968 

22 17 0 7 0.902 0.055 0.722 0.968 

23 10 0 10 0.902 0.055 0.722 0.968 
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