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Abstract  

It is a demographic puzzle that Latin America and the Caribbean’s high levels of adolescent 

fertility have persisted over the course of its dramatic fertility transitions and schooling 

expansions. These phenomena usually occur alongside postponements to entry into motherhood.  

To tackle the puzzle, this study untangles, in basic mechanical terms, how the region has 

maintained such high levels of adolescent fertility. It also delves into the broader theoretical 

underpinnings of the relationship between schooling and the timing of fertility, which it 

categorizes into enrollment (i.e. incarceration) and aspirational effects.  

The study uses 96 nationally representative demographic surveys from 15 countries in the region 

to produce cohort-based estimates of the magnitude and timing of parity-specific adolescent 

childbearing for school attainment profiles measured in single years. Changes in the likelihood of 

experiencing adolescent motherhood or having multiple births in adolescence for different 

schooling careers interlock with surprising findings regarding the timings of those births.  
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The results strongly suggest that school enrollment’s ability to forestall fertility appears as 

effective today as it was over half a century ago, while schooling’s aspirational influence has been 

dramatically modified under changing context and reorganized social hierarchies.  
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1 Introduction  

In the face of sweeping schooling expansions, total fertility has declined dramatically in Latin 

America and the Caribbean over the last six decades. Adolescent fertility, on the other hand, has 

been puzzlingly more resistant to change. Specifically, the region’s total fertility declined from six 

to two children per woman from 1960 to 2020, a three-fold decline (UN Population Division 

2024). The adolescent birth rate saw a two-fold decline, falling from 107 to 55 births per thousand 

adolescents aged 15-19 (UN Population Division 2024). Figure 1 depicts the declines in 

adolescent fertility rate from 1960 to 2020 in the countries included in this study as well as the 

regional average, with their various fluctuations and stagnations over time. Importantly, declines 

have been driven largely by reductions in higher-order births to adolescents rather than fewer 

adolescents becoming mothers (Berquó and Cavenaghi 2005; Cavenaghi and Diniz Alves 2011; 

Lima et al. 2018; Neal et al. 2018; Rodríguez Vignoli 2014; Velarde and Zegers-Hochschild 

2017). Indeed, over the last half century, about a third of women have consistently entered 

motherhood in adolescence (UNFPA 2022).  

[Figure 1 about here] 

Meanwhile, a growing proportion of the female population has attended a progressively greater 

number of school years. In 1960, one out of every four women aged 20-24 had no formal 

schooling, but by 2020, less than 2% had never gone to school. Likewise, those women had an 

average of only four years of schooling in 1960, and by 2020 that figure had more than doubled to 

an average of ten years (Wittgenstein Centre 2018).  

The conundrum deepens when looking at experimental research, which has found, again and 

again, that schooling directly reduces adolescent fertility. There appear to be two overarching 

mechanisms at work: an enrollment effect and an aspirational effect. The time adolescent girls 

spend enrolled and present at school demonstrably reduces teen births (an enrollment effect), and 
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measurable reductions in teen births can persist even after a girl has left school (an aspirational 

effect) (Geruso and Royer 2018; Duflo, Dupas, and Kremer 2015; Baird et al. 2010; Cygan-Rehm 

and Maeder 2013). The evidence is compelling, but only captures single snapshots in time. A 

handful of demographic studies that have queried the puzzle show broad increases in schooling-

specific adolescent fertility in the region over time (Cavenaghi and Diniz Alves 2011; Rodríguez 

Vignoli and Cavenaghi 2014; Esteve Palós and Florez-Paredes 2014; Batyra 2019).  

Further ambiguity arises because the demographic studies reach seemingly contradictory 

conclusions about what schooling profiles have and have not seen increases. Nevertheless, they 

examined dissimilar educational divisions, covered different time periods and countries, and 

measured adolescent fertility in distinct ways. Given the differences in categorizations and 

conclusions, what is missing is a demographic analysis that can reconcile the mixed messages by 

bringing together an accounting of what adolescent fertility patterns have been over the long term; 

what they have been for first as well as higher-order adolescent births; and what they have been 

for more detailed––and comparable––schooling divisions. 

Accordingly, this study aims to explore the evolution of schooling- and parity-specific population 

patterns in adolescent fertility over the course of more than half a century in the 15 countries in 

Latin America and the Caribbean where data make this possible. It also examines how long-

standing theory on the relationship between schooling and education can be adapted to the 

adolescent context. That is, how the uncovered trends relate separately to schooling’s enrollment 

and aspirational dynamics.  

The countries are Belize, Bolivia, Brazil, Colombia, the Dominican Republic, Ecuador, El 

Salvador, Guatemala, Guyana, Haiti, Honduras, Mexico, Nicaragua, Paraguay and Peru. They 

represent 80% of the region’s population and span a rich array of adolescent fertility and schooling 

levels and trends (UN Population Division 2024).  
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2 Background  

The persistence of Latin America and the Caribbean’s high levels of adolescent childbearing speak 

to a larger underlying theoretical question about the connection between fertility and education. 

However, before exploring the theoretical underpinnings, it is important to first give flesh to this 

study’s interest in long term and parity-specific adolescent fertility patterns.  

This study focuses on adolescent fertility, defined as childbearing among women aged 10 to 19 

years (WHO 2007), for two reasons. First, the bulk of causal evidence finds that adolescent 

fertility has negative consequences for both mother and child (Diaz and Fiel 2016; Duncan et al. 

2018; Kane et al. 2013). In Latin America and the Caribbean specifically, research that goes 

beyond associative evidence to approach causal impact finds negative effects on women’s 

earnings, their educational achievement as well as that of their children, and brings particularly 

intense vulnerabilities to intimate partner violence (Arceo-Gomez and Campos Vazquez 2014; 

Azevedo et al. 2012; Rios Neto 2009; Urdinola and Ospino 2015). And research confirms that the 

consequences of adolescent fertility differ considerably at different ages, with the youngest 

mothers facing the most negative outcomes (Boden, Fergusson, and Horwood 2008; Olausson et 

al. 2001). 

Second, not only is adolescent fertility exceptionally pronounced in Latin America and the 

Caribbean, but it accounts for a large and growing share of the region’s fertility. On average, 15% 

of all births are to adolescents (with as many as 25% in some countries) (Álvarez Castaño 2015; 

Benova et al. 2018), which is higher than any other world region (from 5% in Europe to 10% in 

Africa) (UN Population Division 2015). Indeed, teenage childbearing and its multifarious 

occurrence in populations and over time merits continued study (Mollborn 2017).  
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2.1 Long-term perspective  

The importance of a long-term perspective takes root in the fascinating story of the region’s 

fertility transitions. The fertility transitions in Latin America and the Caribbean have occurred 

largely without widespread childbearing postponement, having instead depended on family size 

limitation (Cavenaghi and Diniz Alves 2011; Esteve, Lopez-Ruiz, and Spijker 2013). That is, 

childbearing patterns are now defined by early starting and early stopping. In much of Europe and 

parts of Asia, in contrast, the progressive postponement of entry into motherhood continues to be 

an important component of long-term fertility decline (Hirschman 1994; Kohler, Billari, and 

Ortega 2002; Sobotka 2004; see Perelli-Harris 2005 for an Eastern European exception).  

Initially, stagnant age trends in motherhood entry in Latin America and the Caribbean were 

misinterpreted as no change, but more recent disaggregation unmasks an ever-widening age gap, 

or a bimodal fertility divide, between the childbearing postponement of the most advantaged 

groups and the early motherhood of their less privileged peers (Cavenaghi and Diniz Alves 2011; 

Bozon, Gayet, and Barrientos 2009; Esteve, Lopez-Ruiz, and Spijker 2013; Esteve, Lesthaeghe, 

and López-Gay 2012; Lima et al. 2018; Nathan 2015; Nathan, Pardo, and Cabella 2016; Rosero-

Bixby et al. 2009).  

Education plays a vital role in fertility patterns. As a broad rule, education is widely seen as the 

single most important driver of fertility decline and postponement (Abel et al. 2016; Lutz 2014). 

Evidence from across the globe not only finds that women at all education levels experience 

substantial declines in fertility over demographic transitions (Abbasi-Shavazi et al. 2008; 

Bongaarts 2003; Choe and Retherford 2009; Kravdal and Rindfuss 2008; Shapiro 2012; Yoo 

2014), but that educational expansions contribute substantially to childbearing postponement (Lam 

and Duryea 1999; Liefbroer and Corijn 1999; Monstad, Propper, and Salvanes 2008; Neels and De 

Wachter 2010; Neels et al. 2017).  
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Nevertheless, changes in the timing of motherhood entry are not always consistent across 

educational strata. Even in many high-income countries, where differences in the total number of 

children born to women with different levels of schooling are small, the timing of first births can 

follow increasingly disparate patterns (Andersson et al. 2009; Berrington, Stone, and Beaujouan 

2015; Bloom and Trussell 1984; Lappegård and Rønsen 2005; Raymo et al. 2015; Rendall et al. 

2010; Rindfuss, Morgan, and Offutt 1996). In contexts where all education groups see progressive 

delays, postponement among the least schooled is often smaller than that of the most schooled 

(Lappegård 2000; Ní Bhrolcháin and Beaujouan 2012).  

In the early stages of Latin America and the Caribbean’s demographic transitions, education 

differentials in realized fertility, but not necessarily desired fertility, were considerable (Caldwell 

1980; Cleland and Wilson 1987; Weinberger, Lloyd, and Blanc 1989). Today, education 

differentials in adolescent fertility in the region are greater than differences in total fertility 

(Rodríguez Vignoli 2014). While schooling expansion seems an important component of overall 

fertility decline in Latin America and the Caribbean (Martin 1995), its long-term role in changes 

in the timing of fertility for adolescents remains unclear. This is particularly the case because 

recent declines from the adolescent fertility peaks of the 1990s (Cavenaghi and Diniz Alves 2011; 

Berquó and Cavenaghi 2005; Lima et al. 2018; Neal et al. 2018; Rodríguez Vignoli 2014; Velarde 

and Zegers-Hochschild 2017) may not necessarily translate to declines relative to earlier decades, 

and most adolescent fertility research in Latin America and the Caribbean focuses on these more 

recent fluctuations, leaving the long-term picture relatively unexplored.  

The long-term perspective also merits attention given the revolutionary changes in contraceptive 

technology and access that were in motion during the region’s fertility transitions. The pill’s approval by 

the Food and Drug Administration in 1960, followed by approval of IUDs in 1968, and the refinement of 

injectables and sterilization were pivotal developments (Cleland 2009, Coutinho 1993, Margulies 1975). 

Sterilization, the pill and IUDs specifically have long been the heavyweights of the method mix prevalent 

among the region’s population (Cavenaghi and Diniz Alves 2009, Mauldin and Segal 1988). Large-scale 
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family planning initiatives also came into play in those early decades. These were often initially led by civil 

society, with governments eventually taking a stronger role, and have navigated varying degrees of 

religious, legal and political resistance (Felitti 2022, Oakley and Rodriguez 2005, Stycos 1984). Data on 

the extent of modern contraceptive use prior to the 1970s are extremely patchy, but what evidence does 

exist shows strong growth early on with, in many countries, about half of partnered women practicing 

contraception by the mid 1980s (Mauldin and Segal 1988, Cavenaghi and Diniz Alves 2009). Today, 

estimates indicate that Latin America has the highest contraceptive use rate of any region in the world––

with an estimated 83% of women of reproductive age who want to avoid a pregnancy using a modern 

method (Sully et al 2020).  

2.2 Parity-specific change  

Attention to parity-specific change is critical given that the most common measure of adolescent 

fertility is not parity-specific, and, in broad strokes, only higher-order adolescent births have 

declined while the proportion of women entering motherhood in adolescence has remained 

practically unchanged (Cavenaghi and Diniz Alves 2011; Berquó and Cavenaghi 2005; Lima et al. 

2018; Neal et al. 2018; Rodríguez Vignoli 2014; Velarde and Zegers-Hochschild 2017). These 

fertility changes are strongly related to changing patterns of contraceptive access, partnership 

formation and fertility intentions.  

While access to and knowledge of contraception in the region is now regarded as near universal 

(Cavenaghi and Diniz Alves 2011), adolescents still face considerable access barriers. Much of the 

research describing the drivers of sustained adolescent childbearing in the region indicates that 

increasing rates of adolescent sexual activity and union formation––in terms of higher proportions 

of adolescents engaging in sexual activity, forming unions, and doing so at younger ages––has not 

been offset by sufficient increases in adolescent contraception (Ali, Cleland, and Shah 2003; 

Cavenaghi and Diniz Alves 2009; Flórez and Soto 2013; Heaton, Forste, and Otterstrom 2002; 

Rodriguez 2013). Indeed, many adolescents do not use any contraception until after the birth of 
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their first child (Di Cesare and Rodríguez Vignoli 2006; Esteve Palós and Florez-Paredes 2014; 

Rodríguez Vignoli 2014).  

In other words, once an adolescent experiences a first birth, barriers to accessing contraception 

appear to diminish considerably. While some research suggests that access is not equal across all 

education strata for adolescents who have already had a birth (Velarde and Zegers Hochschild 

2017), other research finds that access is more universal, in the sense that second birth intervals 

have substantially lengthened for women of all education strata (Batyra 2016; Casterline and 

Odden 2016). In essence, trends for first and higher-order births among adolescents are likely very 

different, but almost no research has examined long-term trends in higher-order births among 

adolescents.  

2.3 Educational nuance and theory  

The relationship between education and fertility is one of demography’s most interrogated 

questions. Classical theories on why schooling reduces fertility emphasize changing cost benefit, 

quality-quantity trade-offs to the mother, often in economic or social and psychological terms that 

transform conceptualizations of child rearing into a more demanding, high-cognitive, resource-

intensive task fraught with opportunity costs (LeVine et al. 1991). This means that, as a general 

rule, when a woman’s years of schooling increase, the number of children she has decreases 

(Ainsworth, Beegle, and Nyamete 1996; Behrman 2015; Brand and Davis 2011; Diamond, 

Newby, and Varle 1999; Nisén et al. 2014; Sohn and Lee 2019).  

However, adolescent fertility is much less about quantity than it is about timing. Theoretical work 

on the relationship between education and the timing of fertility has been given comparatively less 

attention than the connection between education and the quantum of fertility, but empirical work 

on the connection is abundant. In cataloging the evidence on the relationship between schooling 

and the timing of fertility among adolescents, two overarching themes emerge. These are: (1) there 
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is an enrollment effect, or being enrolled and present at school reduces the likelihood of 

childbearing while the woman or girl remains in school; and (2) an aspirational effect, or 

schooling inspires changes in life goals and expectations and postpones childbearing even after 

she leaves school.  

The strongest evidence for these causal links comes from randomized control trial evidence. 

Programs that encourage girls to stay in school, or to return to school after they have dropped out, 

or even simply increase the number of hours they spend at school have proven to reduce 

adolescent marriage, childbearing and sexual activity rates. This is found in Latin America and the 

Caribbean, Africa and Asia (Angrist et al. 2002; Baird et al. 2010; Duflo, Dupas, and Kremer 

2015; Gulemetova-Swan 2009; Ibarraran et al. 2014; Kalamar, Lee-Rife, and Hindin 2016; Kruger 

and Berthelon 2009; Novella and Ripani 2016). Other demographic work supports the causal 

relationship. Often, the enrollment effect is called, amusingly enough, an incarceration effect, 

especially when the research looks at changes in compulsory schooling. Time adolescent girls 

spend enrolled and present at school directly reduces teenage fertility levels (Geruso and Royer 

2018; Grönqvist and Hall 2013; Kruger and Berthelon 2009; Monstad, Propper, and Salvanes 

2008; Silles 2011).  

At least in recent decades, an aspirational effect has more relevance to the adolescent context than 

does the concept of opportunity costs because for adolescents, economic questions are more about 

future prospects than present engagement, and adolescents’ decision-making, both in fertility and 

other processes, is markedly different than that of adults (Kearney and LeVine 2014; Kearney and 

LeVine 2012; Levine 2001; Oreopoulos 2007). Indeed, adolescents are still developing their self-

control, sense of agency, and their auto-determination; they are more markedly influenced by peer 

pressure and emotions of the moment and, perhaps most importantly, they heavily discount the 

future––and thus discount the opportunity costs arising from beginning childbearing sooner rather 

than later (Azevedo et al. 2012; Flórez 2005; Lipovsek et al. 2002; Patton et al. 2016). However, it 
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must be acknowledged that the aspirations, socialization and experiences of adolescents in the 

1960s differ from the adolescents in the 2010s––and in the intervening decades (Elizaga 1977, 

Felitti 2018). The meaning and experience of adolescence, or the transition between childhood and 

adulthood, has undergone its own transformation (Larson and Wilson 2004). A transformation that 

is connected, in no small part, to the lengthening of normative school careers (Manzano 2010, 

Larson and Wilson 2004).  

Nevertheless, an aspirational conceptualization recognizes the future-orienting power of schooling 

for adolescents. Indeed, much of the causal enrollment effect research also finds that adolescent 

fertility reductions can extend years beyond the ages at which school attendance occurs. The 

studies attribute these reductions to school-inspired changes in adolescent’s life aspirations (Baird 

et al. 2010; Black, Devereux, and Salvanes 2008; Cygan-Rehm and Maeder 2013; Duflo, Dupas, 

and Kremer 2015; Kalamar, Lee-Rife, and Hindin 2016; Mason‐Jones et al. 2016; Monstad, 

Propper, and Salvanes 2008). More broadly, education is an important means through which 

individuals gain a greater sense of control over their life course (Lutz 2017; Musick et al. 2009). A 

number of Latin American studies looking at adolescent mothers’ own descriptions of their 

fertility include themes of a lack of sense of agency or control, aspects that are strongly connected 

to structural constraints placed on girls by unequal and restrictive gender norms, especially in 

regards to their sexuality (Azevedo et al. 2012; De Rosa, Doyenart, and Lara 2016; Lenkiewicz 

2013; Pacheco-Montoya et al. 2022; Taylor et al 2019).  

Nevertheless, schooling’s landscape is spacious and varied––passing through primary, lower 

secondary, upper secondary and tertiary levels––and each level seems to have a distinct, and 

changing, relationship with fertility. At low levels of education, the relationship between 

schooling and fertility is not always systematic. In some regions of the world in past decades, 

women with just a few years of schooling had more children on average than their counterparts 
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without any schooling (Ainsworth, Beegle, and Nyamete 1996; Bongaarts 2010; Jejeebhoy 1995; 

Martin 1995).  

In Latin America, a few years of primary schooling has made a more consistent difference for 

overall fertility (Diamond, Newby, and Varle 1999; Lam and Duryea 1999). In contrast to primary 

schooling, secondary and tertiary schooling is universally related to smaller family size in lower- 

and middle-income countries (Ainsworth, Beegle, and Nyamete 1996; Jejeebhoy 1995). While 

tertiary is related to even stronger family size limitation than secondary, over time, fertility 

differences between women with tertiary and those with no school have narrowed while 

differences between women with primary and secondary schooling have widened (Shapiro 2012). 

Similarly, in the past, the greatest education-related fertility change in lower-income countries was 

often seen between women with no school and varying years of primary education (Axinn and 

Barber 2001; Cleland and Ginneken 1988; Jain 1981), but more recently, the greatest fertility 

change occurs in the middle education groups, not the highest or lowest (Esteve, Lopez-Ruiz, and 

Spijker 2013; Heaton and Forste 1998; Shapiro 2012). Essentially, after greater educational 

expansion, it seems that middle and highest levels of education matter more than primary years for 

lifetime fertility outcomes (Patton et al. 2016).  

Existing research on educational differences in adolescent fertility largely reveal the same themes. 

In recent years, women in Latin America and the Caribbean with no school are found to have a 

lower incidence of adolescent fertility than those with only a few years of school (Rodríguez 

Vignoli and Cavenaghi 2014). Additionally, the threshold point in school years––the point at 

which the high incidence of adolescent fertility begins to diminish––has increased over time from 

a few years of primary to a few years of secondary (Gupta and Iuri da Costa 1999; Rodríguez 

Vignoli and Cavenaghi 2014; Gómez-Inclán and Durán-Arenas 2017).  

Again, it seems the greatest change and variability for both early fertility and marriage 

postponement are at the middle education levels, not the lowest schooling years (Esteve Palós and 
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Florez-Paredes 2014; Weinberger 1987). Even in high-income settings, schooling expansions in 

upper secondary have been an important marker for teen birth reductions and fertility 

postponement (Grönqvist and Hall 2013; Lappegård 2000; Rendall et al. 2005).  

Worth emphasizing here is that secondary schooling remains comparatively understudied in 

demography (Patton et al. 2016), yet nearly two thirds of women in Latin America and the 

Caribbean (63%) finish their schooling sometime during secondary education, with considerable 

cross-country variation in patterns of lower- and upper-secondary school attainment (Kattan and 

Székely 2015). In education research, in contrast, now that the region has largely achieved 

universal primary schooling, attention has turned to secondary schooling, with particular emphasis 

on the differences in lower- and upper-secondary attainment for positive lifetime outcomes 

(Kattan and Székely 2015).  

Demographic research lags behind this development; we find no fertility research in the region 

explicitly examining distinctions between lower and upper secondary schooling. Nevertheless, a 

handful of studies find that schooling certificate years (that is, the final year of a given schooling 

level) have distinctive fertility outcomes (Ainsworth, Beegle, and Nyamete 1996; Batyra 2019; 

Lam, Sedlacek, and Duryea 1993).  

This is important because a growing proportion of students from poorer socioeconomic 

backgrounds are reaching upper-secondary schooling, but are not always able to graduate at the 

rates of their better-off peers. What is more, an increasing share of dropouts in the region are 

occurring at upper-secondary rather than lower-secondary schooling (Batyra 2019; Kattan and 

Székely 2015). Additionally, at least for overall fertility decline, it seems differences between 

incomplete and complete level-specific schooling careers are important at lower schooling levels 

in the early decades, and differences at secondary and higher levels only emerge more recently 

(Lam, Sedlacek, and Duryea 1993; Miranda-Ribeiro and Garcia 2013). Indeed, in Ecuador and 
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Colombia, increases in adolescent childbearing are most intense among secondary dropouts in 

recent years (Batyra 2019).  

In essence, most fertility research lumps graduates and dropouts and lower and upper secondary 

schooling together, despite growing evidence that there are stark differences between them. All 

this to say that schooling’s relationship with adolescent fertility likely both varies by individual 

school year and changes over time. To connect it to theory, the enrollment effect suggests that 

each additional year of school matters for adolescent fertility outcomes, and the aspirational effect 

allows that certificate years might carry their own distinct weight. Demographic research adds that 

over time specific schooling profiles seem to increase or diminish in importance for fertility 

outcomes.  

An analysis of adolescent fertility outcomes by school groupings that are too broad may well 

obfuscate potentially important distinctions. As such, rather than deciding beforehand what 

schooling divisions matter––and should be studied––this research looks at individual school years, 

and only combines individual years together that are statistically indistinguishable. Importantly, 

the 15 countries included in this study see eleven distinct schooling pathways in terms of starting 

ages and durations for their primary, lower-secondary, upper-secondary and tertiary journeys. 

Furthermore, in some countries, the duration of certain levels has changed over the past decades. 

As such, this study uses a novel classification, discussed in the next sections, to make these varied 

trajectories more comparable.  

In summary, adolescent fertility in Latin America and the Caribbean has remained perplexingly 

high. To unravel the puzzle, this study looks at changes over the last half century in adolescent 

fertility with measures that pay attention to parity-specific patterns as well as differences by 

individual school years. It also explores how these trends relate to changes in the presumed 

enrollment and aspirational effects of education over time.  



15 

3 Data  

This study took all the Latin American and Caribbean countries––15 in total––for which 

nationally representative data with women’s complete birth histories, and spanning about five 

decades of birth cohorts, were available. These data came from a total of 96 DHS, MICS and other 

national reproductive and health surveys, usually with each country’s first survey falling in the 

mid 1980s and its most recent survey falling after 2015. See details in Table 1. Countries not 

included either had, to our knowledge, no data available with complete birth histories or at most 

had only two surveys over a more limited time span.  

[Table 1 about here] 

The analysis took a cohort approach and sample selection included all women aged 20 years or 

older in the year before each survey to avoid issues of censoring and truncation. Selected cases 

cover women born as early as 1936-1955 (depending on the country), representing women who 

completed adolescence, or reached their twentieth birthday, in 1956-1975. The most recent data 

were from women born from 1986-2001, representing women who completed adolescence in 

2006-2021.  

Variables of interest came from the retrospective survey questions detailing a woman’s date of 

birth, her attained schooling, and the dates of birth of all her children born up to the time of the 

survey. Adolescent births were identified as births occurring to a woman before the month in 

which she turned twenty.  

Schooling variables, often reported in terms of years completed at a given level, were translated to 

total cumulative school years attained by aligning them to the International Standard Classification 

of Education’s (ISCED) specifications (UNESCO Institute for Statistics 2012). A corresponding 

variable identifying the theoretical exit age for attained school year simply added one year to 

ISCED’s theoretical entry age for the final school year attained by each woman.  
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Most countries see unique schooling pathways, but primary most commonly begins at age 6, lower 

secondary at age 12, upper secondary at age 15 and tertiary at age 18. In cases with incomplete 

schooling responses, the woman was randomly assigned a school year within her reported level. 

School careers with theoretical exit ages of 21 years and above were combined together given that 

they occur wholly outside of adolescence. School years with an exit age of 20 were kept distinct 

because they are entered into at age 19, which is still in adolescence. Women with missing 

responses were assigned no schooling. In most countries, imputed schooling variables do not 

exceed 0.1% of cases (refer to Table 1).  

The DHS imputes birth dates when a woman is unable to provide the year and/or month of birth 

for herself and/or her children. For other surveys, we imputed birth months for incomplete dates 

by randomly assigning a month of birth to those who reported an age or year of birth, but dropped 

from the analysis those cases with missing years and ages. In most countries, missing and imputed 

birth dates do not exceed 0.2% and 1.1% of cases respectively (refer to Table 1). Dates were 

recorded in century month code (CMC), which means the analysis accounted for both month and 

year of birth.  

While the larger sample sizes of the pooled data were important for increasing the precision of this 

study’s estimates (Rafferty, Walthery, and King-Hele 2015), the data are not without their 

limitations. Retrospective birth histories are subject to reporting errors that can impact the quality 

of the estimates. Potential errors include misreported dates of birth for mother and children; 

unreported births, which are more likely if the child died; forward telescoping, which means that 

births are reported as happening closer to the time of the survey than they actually occurred; and 

transference, which moves a birth to an earlier date than it actually occurred to avoid answering a 

long battery of child health questions. One study estimates that less than 2% of births are omitted 

and 2% are displaced in DHS surveys (Pullum and Becker 2014), and other research finds that 

forward telescoping is more common for older women (Heaton and Call 1995), who represent a 
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smaller portion of the study sample. Ultimately, these reporting errors and omissions are likely to 

be more common in less educated women who also have higher adolescent fertility, which means 

this study’s estimates are more likely to underestimate adolescent fertility rather than overestimate 

it.  

One final point of caution notes that these data are not about adolescent pregnancy but only about 

reported births. While access to abortion is prohibited altogether or severely restricted in most of 

the study countries (Guttmacher Institute 2017; Kulczycki 2011; Center for Reproductive Rights 

2024), adolescents in the region do obtain abortions, most of which are unsafe (Guttmacher 

Institute 2017; Shah and Åhman 2004). As access to and use of induced abortion are likely 

differentiated by socioeconomic status (and therefore, educational attainment), the story of 

adolescent pregnancies in these countries may well differ from that of adolescent births.  

4 Analytical strategy  

The analytical strategy progressed through five main inquiries. Each inquiry examined countries 

separately before estimating a regional average. The first four inquiries used regression analyses 

and the fifth inquiry used estimated proportions.  

The first inquiry examined schooling expansions by single school years. That is, it estimated the 

changing proportion of women, by year of birth, who had no schooling or attained one, two, three, 

etc. years of school. The analyses employed semiparametric Generalized Additive Models 

(GAMs) to identify nonlinear change after model testing confirmed they provided a better fit than 

parametric regressions (Keele 2008). These semiparametric regressions used successive sets of 

binary logistic models instead of ordinal regressions because they were more sensitive to reversals 

in schooling expansions. The equations shared the same general format wherein the outcome was 

a dummy variable for whether or not woman i attained a given school year and s denotes the 

restricted maximum likelihood (REML) splines used as the smoothing function:  
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𝑙𝑜𝑔(
𝜋!

1 − 𝜋!
) = 𝛽" + 	𝑠(𝑏𝑖𝑟𝑡ℎ𝑦𝑒𝑎𝑟!) 

 

The second inquiry estimated the incidence of first births in adolescence, or the changing 

probability for a woman, given her year of birth and schooling attainment, to experience a first 

birth in her teenage years. The binary logistic regressions shared the same general format wherein 

the outcome was a dummy variable for whether or not woman i gave birth before age 20, 

birthyear was a linear term of the woman’s year of birth, and schoolattain was a categorical term 

for her school attainment for which the grade corresponding to a theoretical school exit age of 21 

and above was used as the reference category: 

 

𝑙𝑜𝑔 6 #!
$%#!

7 = 𝛽" +	𝛽$𝑏𝑖𝑟𝑡ℎ𝑦𝑒𝑎𝑟! +	𝛽&schoolattain! + 𝛽'(birthyear! × schoolattain!) 

 

The third inquiry explored patterns of additional births in adolescence by looking at cumulative 

adolescent fertility among teen mothers. That is, it estimated the average number of total births 

women who began childbearing as teenagers had before exiting adolescence, given their year of 

birth and schooling attainment. Note that the regression analyses looked only at the subset of the 

female population that had at least one birth in adolescence. These poisson regressions shared the 
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same general format as equation 2 except that the outcome variable, in this case represented as 

𝑙𝑜𝑔(𝐸(𝑌|𝑥))	rather than 𝑙𝑜𝑔( #!
$%#!

), was the total number of births woman i had before age 20. 

The fourth inquiry explored changes in the mean age at first adolescent birth. Here again, the 

analyses looked only at the subset of the female population that had at least one birth in a linear 

regression in adolescence, and the outcome variable, in this case represented as yi represents the 

age, counted in months, at which woman i had her first birth. The equation is otherwise identical 

to the logistic and poisson regressions above except for the addition of an error term 𝜖i.  

The foregoing regression models used general maximum pseudo-likelihood estimation for 

multistage stratified, cluster-sampled, unequally weighted survey samples using the survey 

package in R (Lumley 2004). The models pooled multiple surveys over time within the same 

country but each individual survey’s clusters and strata were coded with unique identifiers to 

ensure variance estimation remained true to the individual survey designs. Model selection 

explored whether an additive model, where the schooling-specific estimates follow similar rates of 

change from differing starting points (that is, they have distinct intercepts but parallel slopes) 

appropriately described the data, or if a model that includes an interaction, where the schooling-

specific estimates have both distinct rates of change and distinct term 𝛽3 starting points (that is, 

distinct intercepts and distinct slopes), provided a better fit to the data. Testing also explored 

whether schooling was best modeled as a numeric variable or as a factor, and when modeled as a 

factor, whether any successive, individual schooling years were statistically identical. Design-

based analogues of tests of analysis of variance (ANOVA), Wald chi-square and Akaike 

information criterion (AIC) guided model selection (Lumley and Scott 2017).  

Additionally, the inquiries looking at first adolescent births, cumulative adolescent childbearing, 

and mean age at first adolescent birth, and also explored trends at the population-level, to contrast 

them against changes in schooling-specific patterns. These population-level regressions used 
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GAMS to be able to capture nonlinear change. Model testing confirmed they provided a better fit 

than parametric regression techniques. The equations can be represented by equation 1 while 

substituting the corresponding outcome variable as described above for each inquiry.  

The fifth inquiry explored changes in the timing of adolescent pregnancies in relation to school 

leaving. The analyses estimated the proportion of conceptions leading to a first birth in 

adolescence that occurred before, after or coincided with school leaving for each school 

attainment profile. In the absence of self-reported data on the age at which women left school in 

most surveys, this study imputed each woman’s age at school leaving under the assumption she 

started school in line with each country’s theoretical age for grade schedule and its school 

calendar, and progressed without any interruptions or grade repetitions. It also assumed all women 

had a nine-month pregnancy (see Table 2 for details).  

[Table 2 about here] 

In this case, the analysis did not model the year-on-year changes but instead estimated ten-year 

cohort averages to convey the greater inherent uncertainty. Adolescent conceptions prior to school 

leaving were those that were imputed to have occurred more than nine months before the woman’s 

theoretical age at school leaving. Adolescent conceptions after school leaving were those that were 

imputed to have occurred more than four months after the woman’s theoretical age at school 

leaving (so as not to include pregnancies in summer holidays). Adolescent conceptions that 

coincided with school leaving were those imputed to have occurred between nine months before 

and three months after her theoretical timing of school leaving. This imputation provided only a 

very rough estimate. Changes in schooling schedules and entry ages, as well as the very common 

occurrence of grade repetition and progression through school at non-standard ages, were not 

possible to determine from the data.  
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Finally, each of the five inquiries also explored regional averages. Models that looked at all 

countries together, to provide the regional average, reweighted the data to give each country equal 

weight but otherwise used the same analytical techniques described above. This means the results 

for these models reflect the average across countries, rather than the regional population average. 

The alternative of weighting by population size gave more pondus to population heavyweights 

Mexico and Brazil, but ultimately, the regional estimates differed only marginally for the two 

weighting options. For these regional models, testing explored whether country schooling 

variables were better matched along theoretical exit ages or cumulative number of school years.  

To emphasize, all regression models (inquiries one to four) are based on a woman’s school 

attainment, as identified in the data, not her imputed age at school exit. As such, assumptions 

about school exit ages do not enter into the regression equations in any way. However, the figures 

and text describing the regression results categorize school attainment in terms of theoretical age 

at school exit, simply because it is the most parsimonious way to identify the disparate schooling 

trajectories across countries.  

 

5 Results  

5.1 Schooling expansion  

Figure 2 presents the region’s schooling expansion (see Appendix Figure A1 to see how these 

translate to schooling levels). Note that while the regression models examined school expansion in 

terms of school attainment (unique to each country), the figure presents the results by theoretical 

exit age for simplicity. The sweeping change is beautiful and impressive. In broad terms, in the 

earliest years, most women had no formal schooling or exited after a few years of primary. That is, 

they left school before they reached adolescence. A few decades later, most women exited school 

towards the end of their adolescent years.  
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[Figure 2 about here] 

Specifically, on average across countries in the 1960 adolescent cohort, 57% of women either had 

no schooling or theoretically finished school at or before 9 years of age (30% with no school). 

Nevertheless, for every decade from 1970 and after, the majority of women left school sometime 

during their adolescence. By the 2015 cohort, only 8% of women exited school in childhood (3% 

of women with no school) and 66% left in adolescence––with almost equal proportions leaving in 

early, middle and late adolescence. Moreover, while 3 out of every 100 women in the 1960 cohort 

were in school for their entire adolescence, by the 2015 cohort, one out of every four were.  

Country differences were considerable and patterns were diverse. For example, at the extremes in 

each country’s earliest cohorts, 90% of women in Haiti never went to school or left during 

childhood while in Belize this was 13%. But again, the adolescent years soon became the most 

definitive, and by the time of the most recent cohorts, just over half of countries see a larger 

proportion of women leaving school in late adolescence than any other age group––between 31% 

in Mexico and 52% in Ecuador. Elsewhere, in three countries, more women left in middle 

adolescence (34% in Nicaragua, 36% in Peru and 64% in Guyana), while in the remaining four 

countries with the poorest educational profiles, more women left in early adolescence than any 

other age group (roughly 36% in Belize, Guatemala, Haiti and Hon duras). Also in the most recent 

cohorts, the share of women exiting school after adolescence ranged between 1% in Haiti and 35% 

in the Dominican Republic. In no country did the size of this post-adolescence group exceed the 

size of women exiting in late adolescence. Rarely did it exceed the numbers exiting during early 

and middle adolescence.  

The pull of certificate years was also apparent across most countries. In Mexico, for example, 

where it was especially pronounced, much larger proportions of women exited school upon 

graduating from primary (exit age of 12), lower secondary (exit age of 15), or upper secondary 

(exit age of 18) than left in intervening years. In Peru, the pull of upper secondary was strong, and 
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most women who entered lower secondary made it all the way to graduation from upper secondary 

(exit age of 17). In Haiti, such patterns were not apparent, indicating an unfortunate and steady 

march of dropouts occurring at each and every school year. Also worth noting were the apparent 

declines in recent years in the longest schooling careers, which did not necessarily imply 

educational reversals but rather that many young women, after breaks or delays in their schooling 

trajectories, had yet to make their way through tertiary.  

In essence, all 15 countries saw sweeping improvements in the educational attainment of their 

female populations over the last six decades. Nevertheless, dramatic differences in the underlying 

educational composition of the country populations––and the timing of school exits––persisted.  

5.2 First births in adolescence  

The contrast between population-level and schooling-specific trends in first adolescent births was 

stark (see Figure 3). Note that while the regression models examined individual schooling years 

based on school attainment, the figure groups these by theoretical age at school exit to simplify 

visual presentation. Declines, usually fairly modest, in the proportion of women with a first birth 

in adolescence at the population level (black lines) masked dramatic increases in the proportions 

within specific schooling years (colored lines). The contrast arose because dramatic increases in 

first-birth likelihoods occurred at almost all school years while increases at the population level 

were dampened by progressive––though at times uneven––advancements of the female population 

into higher schooling years with comparatively lower risk. This advancement is depicted in the 

thickness of the plotted lines, which represent the share of the female population by their 

educational attainment.  

[Figure 3 about here] 
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In the 1960 adolescent cohort, countries saw an average of 43% of women entering motherhood in 

adolescence. By the 2015 cohort, the average had fallen to 37%. Effectively a one percentage-

point decline per decade. In essence, over the last half century, more than one in three women in 

the region consistently began childbearing in adolescence. Across countries, the range of 

proportions in the earliest cohorts saw 27% (Haiti) and up to 55% (Dominican Republic) and in 

the most recent cohorts between 22% (Peru) and 39% (Guatemala). Belize, the Dominican 

Republic and Peru saw the greatest decline over time while Brazil, Haiti and Paraguay saw, after 

intermediary periods of increase and decline, the exact same proportion of adolescent mothers in 

the most recent cohort as in the earliest cohort.  

The change in schooling-specific patterns was extraordinary. When looking at the average across 

countries, women exiting school at age 16 and earlier (or not attending at all) saw their likelihood 

of giving birth in adolescence roughly double over time––converging between 50% and 68% of 

these women experiencing adolescent motherhood on average across countries. Essentially, in the 

2015 cohort, women who exited school at ages 16 and younger had a higher likelihood of 

experiencing adolescent motherhood than any woman did in the 1960 cohort. For those exiting 

school at the ages of 17 and 18, the average likelihood also doubled. Nevertheless, those ages 

remained quite distinct from other shorter schooling trajectories (with average proportions at 35% 

and 29%, respectively). In the earliest cohorts, ages 17 and 18 matched the longest schooling 

trajectories in their likelihood of adolescent motherhood, but over time, the trends diverged 

markedly.  

Importantly, likelihoods of adolescent childbearing for those with school exit ages of 19 and later 

declined slightly over time. Essentially, only the schooling careers that spanned all of adolescence 

remained immune to the dramatically intensifying schooling-specific incidence of adolescent 

childbearing sweeping across the region.  
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It is worth emphasizing here that statistical testing for the regional model indicated that the 

education variable that grouped schooling years according to their theoretical exit age, rather than 

cumulative number of years in school, was a much better statistical fit. Recall that because of 

differences in the timing of school entry, ten years of cumulative schooling, for example, 

corresponded to an exit age of 15, 16 or 17 years, depending on the country. In effect, patterns 

across countries resembled each other more closely when grouped according to the ages at which 

women were supposed to attend the respective school years, rather than when grouped by the 

cumulative number of school years women attained.  

Model testing also revealed that while most individual school years were unique, all but one 

country (Guatemala) saw a number of school years that were statistically indistinguishable. That 

is, most countries had a handful of school years that effectively shared the same likelihood of 

adolescent childbearing and change over time. Most often, these were non-certificate school years, 

as opposed to certificate years. They were also more often exit ages in childhood and early 

adolescence. In effect, certificate years and school careers with exit ages in middle and late 

adolescence typically maintained distinctive levels and trends in adolescent first births.  

One final overarching trend that merits attention is the striking pattern of convergence in the 

shortest schooling careers over time. In the figure, Colombia, Ecuador and Peru offer particularly 

clear examples of this. The convergence means that schooling careers that ended in childhood and 

early adolescence, and sometimes middle adolescence, saw little difference in their most recent 

levels of adolescent first births. This also means that in recent years there existed a type of 

threshold in most countries wherein similarly high likelihoods of adolescent fertility were shared 

by all women with limited schooling, and lower predicted likelihoods only manifested once 

educational attainment extended into the middle or late adolescent years.  
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5.3 Additional births in adolescence  

Additional births in adolescence were common, but there have been considerable declines in their 

occurrence over the past decades. Figure 4 represents this by depicting the average number of 

births that occurred to teen mothers before they exited adolescence. Where the average is close to 

one, it indicates that few adolescent mothers went on to have additional births in adolescence. 

Where the average is close to 1.5, for example, it can roughly translate to about half of adolescent 

mothers having had a second birth before turning twenty. In reality, a fair number of adolescent 

mothers had three or more births, meaning the translation is not exact. Here again, note that while 

the regression models examined individual schooling years based on school attainment, the figure 

groups the school years by theoretical exit age simply for a more parsimonious presentation of the 

results.  

[Figure 4 about here] 

In sharp contrast to the first-birth pattern of limited population-level change masking dramatic 

schooling-specific change, for the average number of adolescent births, dramatic population-level 

change often masked limited schooling-specific change, especially at lower schooling levels. In 

most countries, the average number of adolescent births to teen mothers with the shortest 

schooling careers saw fairly limited change over the past decades. Instead, more dramatic 

aggregate decline was due to the progressive advancement of the female population into longer 

schooling careers. Again, the schooling composition is depicted in the thickness of the colored 

lines, which represent the share of the female population by their educational attainment.  

In the 1960 adolescent cohort, countries saw an average of 1.8 births in adolescence per teenage 

mother. By the 2015 cohort, the average had fallen to 1.3 births––nearly a 30% decline. Across 

countries, the range in the earliest cohorts was 1.5 (Paraguay) to 2.0 adolescent births (Nicaragua). 
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In the most recent cohorts, all countries either saw 1.2 or 1.3 average adolescent births. Nicaragua 

saw the greatest decline over time while Paraguay and Guatemala saw the least decline.  

The change in schooling-specific patterns were more limited. On average across countries, 

schooling careers that ended in childhood and ages 10 and 11 saw about a 10% decline in their 

total adolescent births––and generally remained at or above 1.5 births in the most recent cohorts. 

Meanwhile, schooling careers that ended in the other adolescent years saw declines of roughly 

20% while the schooling careers that ended after adolescence saw declines of nearly 25%. 

Interestingly, for schooling exits in adolescence, the greatest declines were among schooling 

careers that theoretically ended at ages 12 and 13, not older adolescent ages.  

Here again, statistical testing for the aggregate model indicated that the education variable that 

grouped schooling profiles by their theoretical exit age rather than cumulative school years offered 

a much better statistical fit. Model testing also identified many more statistically identical school 

years than were found for first births, meaning that even if the proportion of adolescents entering 

motherhood differed for certain schooling levels, once becoming a mother, their patterns of 

additional adolescent childbearing did not necessarily differ. Just as with the first birth models, 

these were most often non-certificate years. However, when a certificate year was identical to 

another school year, it was more often indistinguishable from the year(s) above, rather than those 

below. Meaning that adolescent mothers who completed a given schooling level were more likely 

to see a distinctive (and lower) incidence of additional childbearing than the adolescent mothers 

who had dropped out from that schooling level. And dropouts within a given level often saw 

identical patterns of additional adolescent childbearing.  

5.4 Mean age at first adolescent birth  

Results of the analysis of the mean age at first birth for adolescent mothers are depicted in Figure 

5. Recall that this analysis did not consider age trends in first births across the entire female 
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population but instead only among women with a first birth in adolescence. Additionally, while 

the figure groups the school years by their theoretical exit age, the regression models examined 

actual individual school attainment. In broad strokes, the average age at first adolescent birth 

changed only slightly over the past decades. In the 1960 adolescent cohort, countries saw 

adolescent mothers give birth on average at age 17.5 while in the 2015 cohort, the average age was 

17.7 years old. Given that mean age at first adolescent birth for all but the longest schooling 

careers became younger over time, the population-level increase in mean age was driven by the 

changing educational composition.  

[Figure 5 about here] 

The figure reveals three particularly salient findings. First, the convergence in mean age seen in 

most countries for the shortest schooling careers over time echoes the convergence happening in 

first births. That is, schooling careers that ended in childhood and early adolescence became 

increasingly similar in terms of the timing of first adolescent births––and the births occurred at 

increasingly younger ages, on average. Whereas in the earliest cohorts, many of these shorter 

schooling careers saw a mean age of 17.5 and higher, by the most recent cohorts, the means were 

closer to 17 years of age. Indeed, declines in mean age were strongest for women who exited 

school in early adolescence.  

The declines in mean age have important implications for high-order adolescent births because 

they indicate that the duration of exposure to the risk of higher-order adolescent births increased 

for most schooling profiles. As such, adolescent mothers with a given educational attainment 

generally had more time for additional childbearing in adolescence, but very few schooling 

profiles in any country saw increases in the average number of adolescent births.  

Second, generally only schooling careers with exit ages of 19 and later––the schooling careers that 

spanned all of adolescence––remained immune to declines in mean age. In fact, in most countries, 
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the longest schooling careers (usually from exit age 19 and above) shared an identical mean age 

and increased slightly over time (moving from 18.21 to 18.23 years).  

Third, and perhaps most importantly, for almost all schooling careers, the mean age at first birth 

remained consistently younger than the theoretical school exit age, suggesting that for most 

schooling profiles, there was minimal overlap in the timing of the two events. There were 

differences across countries, but the conflict in timing generally first arose for schooling careers 

with an exit age at 18 years. That is, schooling careers with an exit age of 18 years saw a mean age 

at first adolescent birth also at age 18 (specifically, 18.2 in the 1960 cohort and 18.1 in the 2015 

cohort for the cross-country average). Later school exits also saw births occurring at age 18.2 on 

average. In contrast, schooling careers with an exit age of 17 years saw a mean age at first 

adolescent birth after age 18 (also 18.2 in the 1960 cohort and 18.1 in the 2015 cohort). All earlier 

school exits also saw births occurring after age 17. All this to say that the findings suggest that 

most adolescent births appear to have happened after theoretical exits from school, even in spite of 

the declines in mean age at first adolescent birth for all but the longest schooling careers. The next 

analysis explores this possibility in more detail.  

5.5 Imputed timing of conception and school leaving  

Figure 6 depicts the results of the imputed timing of conceptions leading to a first adolescent birth 

relative to theoretical exit ages from school. Results are depicted for the average across all 

countries. Again, these estimates assumed a nine-month pregnancy and imputed the woman’s age 

at school leaving based on her birth month and year alongside each country’s theoretical age for 

grade schedule, school entry age cutoffs, and school calendar.  

[Figure 6 about here] 

The patterns are remarkable. Although the proportion of all adolescent conceptions that ostensibly 

interrupted school grew (see subplot “All adolescent mothers” in the figure), there was 
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extraordinarily little change in schooling-specific trends. That is, within each schooling profile, 

practically every cohort saw the same proportion of conceptions happening before, during and 

after school exit. Looking at the population-level change, 96% of conceptions in the 1960-1969 

cohort happened after school exit while 2% happened before and 2% coincided. By the 2010-2015 

cohort, 70% of conceptions happened after school exit while 17% happened before and 13% 

coincided. But again, this change appears to have been due exclusively to changes in the 

population’s educational composition. Schooling-specific trends saw remarkably little change over 

time.  

Schooling careers that ended in childhood saw, understandably enough, effectively all conceptions 

happening after school exit. Some conceptions that interrupted schooling careers occurred in early 

adolescence, but the majority of conceptions, up until school exit age 18, happened after school 

exit. At the school exit age of 18, more than half of conceptions happened before or coincided 

with school exit. For older exit ages, all or nearly all of conceptions happened before or coincided 

with school exit. Like other research has argued, this indicates that adolescent pregnancies have 

not spelled the end of girls’ educational careers for a heavy majority of women over the last half 

century in the region. (However, it does not preclude adolescent pregnancies from truncating what 

otherwise might have become of those schooling careers.)  

But the more pertinent and unique finding of this analysis arises given there was so little change 

from cohort to cohort within each schooling career. At the population level, the growing number 

of in-school pregnancies appear exclusively to have been a manifestation of the changing 

educational composition. Underlying changes in adolescent fertility timing associated with each 

educational strata were almost entirely absent.  
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6 Summary and Discussion  

This study has sought to conduct a thorough accounting of long term, parity-specific and 

educationally nuanced demographic trends in adolescent fertility in Latin American and 

Caribbean. The aim of the accounting was two-fold. First, to untangle, in basic mechanical terms, 

how the region has maintained such high levels of adolescent fertility in the face of sweeping 

educational expansions. Second, to speak to broader theoretical underpinnings regarding the 

relationship between schooling and the timing of fertility given that experimental evidence 

consistently shows that schooling reduces adolescent fertility. Given the methods employed in this 

paper, we cannot describe the findings as effects, but rather macro-level population patterns, 

which are nevertheless helpful for building theoretical understanding, and which have important 

implications for studying––and tackling––adolescent fertility across the globe.  

In summarizing this study’s findings and speaking to the first aim of the paper, the puzzle of the 

region’s high adolescent fertility can indeed be untangled. High levels of teenage childbearing 

have persisted because of dramatic underlying changes in schooling- and parity-specific patterns. 

In broad strokes, both sixty years ago and most recently, about one in three women gave birth in 

adolescence even though the female population became dramatically more educated. Decades of 

modest population-level declines or stagnation in the proportion of women experiencing 

adolescent motherhood were the result of considerable increases in the probabilities at each 

specific schooling level––except, in most cases, among the groups of women who remained in 

school throughout their entire adolescence. Half a century ago, only the very shortest schooling 

careers saw more women experiencing teen motherhood than not, but in recent decades, almost all 

schooling careers that end before late adolescence saw more than half of women give birth in 

adolescence.  

Meanwhile, declines in subsequent adolescent births meant that teen mothers had on average 1.3 

births before exiting adolescence in recent cohorts, down from 1.8 births in the earliest cohorts. 
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Declines were the result of an increasingly educated female population moving through schooling 

careers that not only had lower progression ratios but also saw declines in their risk over time. 

And these declines were not the result of women simply having less time on average for 

subsequent adolescent births. Indeed, in most educational strata, the mean age at first adolescent 

birth became slightly younger over time. In other words, even though teen mothers had more time 

for additional births before exiting adolescence, their occurrence declined over time for almost all 

schooling careers.  

These interlocking changes in the region’s schooling and adolescent fertility patterns culminate in 

the finding that there has been astoundingly little change in how adolescent fertility has translated 

to interruptions in schooling careers. Put more simply, for every given schooling career, the 

proportion of teen pregnancies that happened before, after or coincided with school exit remained 

almost altogether unchanged over the last half century. In essence, population-level trends have 

been shaped by considerable compositional shifts in the educational makeup of each country. 

Underlying these compositional changes, the relationship between schooling and adolescent 

fertility has shifted dramatically within each educational strata.  

Earlier, this study argued that little theoretical work exists on the relationship between schooling 

and the timing of fertility. In the absence of such theory, and to speak to the second aim of this 

study, we draw from empirical findings to classify the relationship into two fundamental channels: 

patterns of enrollment and patterns of aspirations. Enrollment matters because causal evidence 

finds that the time adolescent girls and women spend enrolled and present in school reduces their 

fertility. Aspirations refer to the causal evidence that indicates schooling can lead to lower fertility 

even after school attendance ends. In light of this categorization, the findings of this study clarify 

that adolescent fertility’s link with enrollment appears to have remained largely unchanged while 

its aspirational link, in contrast, has been radically altered over the past decades. That is, it seems 
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that enrollment (or incarceration) has remained as consistent a check as ever on adolescent 

childbearing even when schooling-inspired aspirations have not.  

We readily acknowledge that there is considerable uncertainty in our imputation of the timing of 

adolescent pregnancies and school leaving. Without information on the actual age of school 

leaving our analysis almost certainly underestimates the incidence of conceptions occurring before 

and coinciding with school exit given that grade repetition has long been very common in the 

region (Eisemon 1997; Schiefelbein and Wolff 1992; UNESCO 2022). However, for the purposes 

of this study, the consistency over time in the patterns is more salient than their precise magnitude. 

What is more, patterns in first births also point to stability in the enrollment link. Tellingly, the 

educational trajectories that lasted through the entirety of adolescence were generally the only 

schooling careers that remained immune to increasing adolescent fertility. Furthermore, recall that 

in spite of increasing proportions of women experiencing a first birth in adolescence (and at 

slightly younger ages) within most schooling careers, the average ages at first births in 

adolescence remained well above theoretical exit ages from school.  

Other research also finds that most adolescent mothers in the region leave school prior to 

conception (Flórez and Soto 2007). But for the girls who are in school when they become 

pregnant, they are more likely to stay in school or return to it if they are younger at the time of 

birth, are from better-off socioeconomic strata and remain unpartnered (Näslund Hadley and 

Binstock 2011). And while there is encouraging research that suggests adolescent mothers who 

stay in school eventually see little difference in their final educational attainment compared to that 

of their childless peers (Grant and Hallman 2008; Madhavan and Thomas 2005; Ranchhod et al. 

2011; Näslund-Hadley and Binstock 2011), in the high-income settings where it has been tested, a 

mother’s schooling acquired after her child is born does not seem to have the same 

intergenerational returns as schooling acquired before (Augustine and Negraia 2018). 
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Furthermore, a mother’s age at birth is consistently predictive of how much schooling her child 

will complete (Duncan, Kalil, and Ziol-Guest 2017).  

For the pregnancies that coincide with school leaving, it does not necessarily follow that the 

pregnancies cause school dropout (McQueston, Silverman, and Glassman 2012). Union formation, 

financial constraints, disenchantment with school, poor performance, and poor quality may be 

more salient reasons wherein pregnancy simply adds a final excuse for leaving (McQueston, 

Silverman, and Glassman 2012; Näslund-Hadley and Binstock 2011; Sanchez et al. 2006).  

In contrast to enrollment, what occurs after girls leave school––the aspirational aspect––has 

undergone considerable transformation. And the change has differed at different parities. When 

looking at the changing likelihood of experiencing adolescent motherhood (first births), many 

schooling careers progressively lost their selectivity, and their first adolescent birth outcomes 

became little different from the shortest schooling trajectories. Meanwhile, there were important 

aspirational changes in higher-order adolescent births. In most countries, the majority of schooling 

careers saw declines over time in repeat adolescent childbearing.  

Underlying the changes are noteworthy shifts in the demographic makeup of each educational 

strata. Women whose schooling did not extend beyond childhood or early adolescence have been 

increasingly characterized by intersecting factors of poverty, disability, rurality and indigenous 

identity (Adelman and Szekely 2017; UNESCO 2016). Other research finds that these 

characteristics have strong educational gradations in adolescent fertility outcomes, as do patterns 

of sexual activity, union formation and fertility intentions (Ali, Cleland, and Shah 2003; Bozon, 

Gayet, and Barrientos 2009; Di Cesare and Rodríguez Vignoli 2006; Esteve, García-Román, and 

Lesthaeghe 2012; Esteve, Lesthaeghe, and López-Gay 2012; Flórez 2005; Fussell and Palloni 

2004; Glick, Handy, and Sahn 2015; Kravdal 2002; Kulczycki 2011; Vignoli 2017; Kroeger, 

Frank, and Schmeer 2015).  
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Changes in patterns of marriage and cohabitation are also relevant when considering aspirational 

influences and the intensification of first births in adolescence. In much of the region, the mean 

age of union formation has decreased, except among the most educated, with high and increasing 

rates of cohabitation, especially among adolescents, more than offsetting declines in marriage 

(Castro Martín et al. 2011; Castro Martin 2002; Núñez and Flórez 2001). Having a partner 

dramatically heightens the risk of adolescent fertility and, conversely, becoming pregnant 

intensifies transitions to union formation (Grace and Sweeney 2014; Flórez and Soto 2013; Covre-

Sussai et al. 2015). Otherwise, relatively modest increases in adolescent fertility outside of a union 

have been found mostly among the oldest adolescents and those from the higher socio-economic 

strata (Flórez 2005; Flórez and Soto 2007). Meanwhile, adolescent mothers who live with their 

parents, rather than alone with a partner, can see more positive educational and employment 

outcomes (Jesus, Wajnman and Turra 2017; Näslund-Hadley and Binstock 2011).  

In regards to subsequent births in adolescence, declines are happening in most (but not all) 

educational profiles. Again, declining mean ages at first birth at many schooling levels suggest 

that aspirational, rather than mechanical, aspects are at play because more time available for 

subsequent teen births did not translate to a higher incidence of them. The declines could well 

reflect, for example, findings in other research (reviewed earlier) that indicate access barriers to 

contraception are lower for adolescent mothers than for their childless peers. Nevertheless, 

differences in repeat adolescent births across educational careers persist. Other research suggests 

that the take-up of effective contraception after a first birth continues to see education-

differentiated barriers as well as education-differentiated partnership and family-formation 

intentions (Kroeger, Frank, and Schmeer 2015).  

Additional complexity in the aspirational aspects arises when considering the fertility changes that 

have happened outside of adolescence. The introduction touched on a number of these, including 
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the dramatic declines in total fertility, and increasing postponement of first births among the most 

educated, creating an ever-widening age gap in fertility.  

Changes in schooling’s aspirational influence are likely also related to other relevant hazards that 

have riddled the region’s educational expansions and adolescent opportunities. There are problems 

with the quality of schooling and availability of comprehensive sexuality education, for example 

(Azevedo et al. 2012; Panchaud et al. 2019). By some measurements, the region’s educational 

expansions have occurred alongside increasing inequality in schooling access, learning outcomes 

and earnings differentials (Behrman, Duryea, and Szekely 1999; Paes de Barros et al. 2009; 

Torche 2010, 2012; Marteleto et al. 2011). Some adolescent fertility studies in the region speak to 

a repositioning of the social hierarchy––not just the intensification of marginalization at the 

bottom––to one that favors relative over absolute standing (Batyra 2019; Esteve Palós and Florez-

Paredes 2014). Economic research also explores this hierarchical relativity and has found that as 

schooling has expanded, its marginal effects on women’s autonomy and labor market rewards 

have declined because the positional value of education has taken precedence over absolute skill 

levels (Urbina 2022; Bol 2015).  

Finally, qualitative research repeatedly finds that many adolescent mothers lack other life plans 

and aspirations (such as further education) that conflict with motherhood, and as such, they do not 

feel their fertility interrupts anything. They also often doubt that additional schooling will translate 

to improved employment opportunities (Azevedo et al. 2012). But the aspirational formulation is 

not meant to demean adolescent mothers, nor imply they lack vision or ambition. Instead, it 

acknowledges how restrictive gender norms, high levels of inequality, low levels of female 

employment, and widespread economic hardship and violence in the region obstruct girls’ 

opportunities and curb their perception of what is possible.  

Ultimately, it seems likely that schooling’s aspirational value––in regards to its incentive to not 

enter motherhood in adolescence––may well be diminishing in step with its shrinking 
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socioeconomic returns. Particularly in the face of continued taboos against adolescent sexual 

activity and barriers to teens’ access and use of contraception. In regards to declining subsequent 

adolescent births, on the other hand, the aspirational changes seem to reflect changing norms 

around birth spacing, family size, and the availability of contraception for young mothers, making 

it more likely that adolescent mothers postpone subsequent births.  

It is also important to acknowledge that this study does not cover the most recent cohorts of 

adolescents who are, in many countries, continuing to drive declines in adolescent fertility. Nor 

does it include several countries in the region that have long seen comparatively low rates of 

adolescent childbearing. For example, in Argentina, Chile, Costa Rica and Uruguay, adolescent 

fertility rates are among the lowest in the region and have more than halved over the last decade. 

For the region as a whole, the rate has fallen by 30% between 2013 and 2023 (UN Population 

Division 2024). The drivers behind these recent declines are still not well understood, but research 

points to expanded university education; delays in sexual debut; declines in adolescent marriage 

and cohabitation; and improved access to contraception better suited to adolescent needs, 

particularly long-acting reversible contraception (Ceni et al. 2021; Rodgrígeuz-Vignoli and 

Roberts 2020). Perhaps not coincidentally, the countries with the greatest declines tend to be those 

with the highest levels and strongest expansion of tertiary schooling in recent years (KC et al. 

2024). 

Before concluding, it is worth making a final note of the dramatic differences between upper and 

lower secondary, which roughly occur in middle and early adolescence, respectively. In recent 

cohorts, lower secondary was little different from the shortest schooling profiles, and though upper 

secondary was not as resistant as tertiary to increasing first births in adolescence, there was often 

little difference between upper secondary and tertiary in progression to higher-order adolescent 

births. Again, fertility patterns for upper secondary have consistently been manifestly different 

from lower secondary.  
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Health research is beginning to indicate that many of schooling’s myriad benefits on health see a 

threshold effect; that is, the greatest benefits emerge at upper secondary schooling (Patton et al. 

2016), but little demographic research distinguishes between upper and lower secondary. This 

study finds that the most dramatic and distinct changes are happening at those levels. Not to 

mention that most women, both historically and currently, finish their schooling careers sometime 

during upper or lower secondary. Greater attention to differences between upper and lower 

secondary could translate beneficially to demographic research across the globe. For most of the 

world, tertiary schooling remains the realm of the elite, and the value of upper secondary––and the 

importance of making it available to all girls––is perhaps being obscured by a lack of nuance in 

research.  

The implications of these findings for policy and practice are far-reaching. Initiatives seeking to 

reduce the region’s high and stubborn levels of adolescent motherhood will find promising 

potential in the expansion of access to upper secondary and tertiary. Primary and lower secondary 

simply do not occupy enough years in adolescence to conflict with early fertility.  

Finally, there is considerable nuance to each country’s patterns and they merit further study. 

Adolescent fertility intensities did not always match across similar schooling careers in different 

countries, but each country also has had a distinct timeline of fertility decline; history of family 

planning; and chronicles of economic growth, crisis and restructuring (Cavenaghi and Diniz Alves 

2009; Heaton and Forste 1998; Weinberger, Lloyd, and Blanc 1989; Grace and Sweeney 2016). 

Even so, such contextual variety makes this study’s broad similarities in adolescent fertility all the 

more remarkable. School enrollment’s ability to forestall fertility appears to have been as effective 

in the most recent cohorts as it was in cohorts half a century ago, while schooling’s aspirational 

influence has been modified under changing context and reorganized social hierarchies.  
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TABLE 1   Data table 
    Women's birth date  Child birth date 

 Survey Survey year  Selected cases  
Missing 

(percent) 
Imputed 
(percent) 

Women's schooling 
imputed (percent) 

Missing 
(percent) 

Imputed 
(percent) 

Belize 

 RHS 1991                  2,116  0.00 0.52 0.00 2.85 2.46 

 RHS 1999                  3,042  0.00 0.33 0.46 1.50 1.06 

 MICS 2015-16                  3,652  0.08 0.14 0.00 0.77 0.90 

                      8,810  0.03 0.30 0.16 1.52 1.33 

Bolivia 

 DHS 1989                  6,103  0.00 3.97 0.00 0.00 4.49 

 DHS 1993-94                  6,651  0.00 2.07 0.00 0.00 3.81 

 DHS 1998                  8,515  0.00 2.85 0.00 0.00 3.16 

 DHS 2003-04                13,317  0.00 0.32 0.00 0.00 2.27 

 DHS 2008                13,209  0.00 0.09 0.00 0.00 1.06 

 EDSA 2016                  9,204  0.00 0.00 9.27 0.00 0.00 

                    56,999  0.00 1.19 1.50 0.00 2.17 
Brazil 

 DHS 1986                  4,450  0.00 0.65 0.18 0.00 3.79 

 DHS 1991-92                  4,609  0.00 0.87 0.07 0.00 3.55 

 DHS 1996                  9,909  0.00 0.71 0.03 0.00 3.68 

 PNDS 2006-07                12,886  0.10 0.00 0.02 1.29 0.16 

                    31,854  0.04 0.44 0.05 0.52 2.25 
Colombia 

 DHS 1986                  3,911  0.00 1.25 0.10 0.00 1.98 

 DHS 1990                  6,655  0.00 0.42 0.06 0.00 1.26 

 DHS 1995                  8,827  0.00 0.33 0.00 0.00 0.87 

 DHS 2000                  9,166  0.00 0.08 0.00 0.00 0.49 

 DHS 2004-05                30,454  0.00 0.15 0.00 0.00 1.25 

 DHS 2009-10                39,274  0.00 0.06 0.00 0.00 0.98 

 DHS 2015-16                28,812  0.00 0.05 0.00 0.00 1.06 

                   127,099  0.00 0.15 0.01 0.00 1.07 
Dominican Republic 

 DHS 1986                  5,347  0.00 0.00 0.00 0.00 3.28 

 DHS 1991                  5,374  0.00 4.28 0.43 0.00 4.41 

 DHS 1996                  6,333  0.00 2.54 0.06 0.00 2.36 

 DHS 1999                    974  0.00 2.16 0.10 0.00 2.40 

 DHS 2002                17,923  0.00 1.98 0.04 0.00 3.44 

 DHS 2007                20,981  0.00 1.19 0.00 0.00 2.81 

 DHS 2013                  7,268  0.00 0.32 0.00 0.00 0.82 

 MICS 2014                23,600  0.00 0.17 0.08 0.54 0.67 

 MICS 2019                17,814  0.12 0.56 0.02 0.73 0.48 

                   105,614  0.02 1.12 0.05 0.24 1.98 
Ecuador 

 DHS 1987                  3,640  0.00 3.35 0.00 0.00 5.93 

 ENDEMAIN 1994                10,631  0.00 3.82 0.00 1.04 8.50 

 ENDEMAIN 1999                11,681  0.00 1.62 0.00 0.61 7.00 

 ENDEMAIN 2004                  8,813  0.00 1.24 0.00 0.94 4.60 

 ENSANUT 2012                15,514  0.00 0.02 0.00 0.00 1.70 

 ENSANUT 2018-19                32,539  0.00 0.00 0.00 0.00 0.85 

                    82,818  0.00 1.00 0.00 0.32 3.48 
El Salvador 

 ESENSF 1998                10,037  0.00 0.60 0.00 0.00 3.11 

 FESAL 2002-03                  8,682  0.00 0.17 0.00 0.00 2.56 

 FESAL 2008                  9,890  0.00 0.15 0.00 0.43 1.75 

 MICS 2014                10,578  0.01 0.03 0.08 0.24 0.67 

                    39,187  0.00 0.24 0.02 0.17 1.99 
Guatemala 

 DHS 1987                  3,761  0.00 3.86 0.00 0.00 3.91 

 DHS 1995                  9,034  0.00 2.49 0.00 0.00 1.10 

 DHS 1998-99                  4,523  0.00 1.84 0.00 0.00 1.00 

 ENSMI 2002                  7,315  0.00 0.63 0.00 0.09 1.20 

 ENSMI 2008-09                13,706  0.00 0.09 0.00 0.07 0.73 

 DHS 2014-15                19,650  0.00 0.02 0.00 0.00 0.37 

                    57,989  0.00 0.89 0.00 0.03 0.95 
Guyana 

 DHS 2005                  1,929  0.00 0.21 0.00 0.00 1.26 

 DHS 2009                  3,918  0.00 0.56 0.10 0.00 2.22 

 MICS 2014                  4,101  0.02 0.05 0.18 0.86 0.02 
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 MICS 2019-20                  4,754  0.20 0.22 0.00 0.70 0.02 

                    14,702  0.07 0.26 0.08 0.47 0.77 
Haiti 

 DHS 1994-95                  3,871  0.00 25.68 0.08 0.00 4.68 

 DHS 2000                  7,538  0.00 7.56 0.23 0.00 1.14 

 DHS 2005-06                  7,787  0.00 2.07 0.09 0.00 0.46 

 DHS 2012                10,560  0.00 0.49 0.03 0.00 0.07 

 DHS 2016-17                10,839  0.00 0.11 0.00 0.00 0.08 

                    40,595  0.00 4.41 0.08 0.00 0.79 
Honduras 

 ENESF 1996                  5,933  0.00 0.24 0.12 0.56 1.99 

 ENESF 2001                  6,740  0.00 0.22 0.37 0.28 1.61 

 DHS 2005-06                15,046  0.00 0.28 0.00 0.00 0.33 

 DHS 2011-12                17,027  0.00 0.14 0.01 0.00 0.24 

 MICS 2019                15,004  0.12 0.47 3.93 0.49 0.43 

                    59,750  0.03 0.28 1.04 0.21 0.64 
Mexico 

 DHS 1987                  6,940  0.00 2.33 0.01 0.00 1.47 

 ENADID 1992                52,182  0.00 0.65 0.11 0.03 0.74 

 ENADID 1997                68,568  0.00 0.47 0.27 0.11 1.00 

 ENADID 2006                31,586  0.00 0.66 0.47 0.26 1.10 

 ENADID 2009                82,201  0.00 0.03 0.26 0.14 0.74 

 ENADID 2014                81,624  0.00 0.18 0.10 0.56 1.10 

 ENADID 2018                90,045  0.00 0.19 0.01 0.49 1.22 

                   413,146  0.00 0.33 0.17 0.29 1.00 
Nicaragua 

 NESSF 1992-93                  5,701  0.00 1.33 0.00 0.14 1.57 

 DHS 1997-98                10,080  0.00 1.86 0.01 0.00 3.32 

 DHS 2001                  9,435  0.00 0.73 0.03 0.00 3.22 

 ENDESA 2006-07                11,314  0.00 0.31 0.00 0.03 1.08 

 ENDESA 2011-12                12,100  0.00 0.00 0.00 0.07 0.00 

                    48,630  0.00 0.76 0.01 0.04 1.75 
Paraguay 

 DHS 1990                  4,390  0.00 0.11 0.09 0.00 0.12 

 ENDSR 1995-96                  5,282  0.00 0.28 0.00 0.02 0.84 

 ENSMI 1998                  2,738  0.00 0.04 0.00 0.02 0.19 

 ENDSR 2004                  5,764  0.00 0.03 1.08 0.10 0.06 

 ENDSSR 2008                  4,983  0.00 0.04 0.00 0.06 0.19 

 MICS 2016                  5,838  0.02 0.05 0.02 0.12 0.07 

                    28,995  0.00 0.09 0.23 0.06 0.25 
Peru 

 DHS 1986                  3,688  0.00 1.19 0.00 0.00 2.11 

 DHS 1991-92                12,036  0.00 0.63 0.00 0.00 1.72 

 DHS 1996                22,089  0.00 1.19 0.00 0.00 2.32 

 DHS 2000                21,370  0.00 0.54 0.00 0.00 1.91 

 DHS 2003-06                15,140  0.00 0.20 0.00 0.00 1.12 

 DHS 2007-08                17,979  0.00 0.12 0.00 0.00 0.62 

 DHS 2009                19,201  0.00 0.07 0.00 0.00 0.39 

 DHS 2010                18,158  0.00 0.05 0.00 0.00 0.49 

 DHS 2011                17,919  0.00 0.06 0.00 0.00 0.56 

 DHS 2012                18,921  0.00 0.03 0.00 0.00 0.52 

 ENDES 2013                18,420  0.00 0.00 0.15 0.00 0.00 

 ENDES 2014                20,070  0.00 0.00 0.16 0.00 0.00 

 ENDES 2015                29,652  0.00 0.00 0.09 0.00 0.00 

 ENDES 2016                27,644  0.00 0.00 0.02 0.00 0.00 

 ENDES 2017                27,907  0.00 0.00 0.00 0.00 0.00 

 ENDES 2018                29,704  0.00 0.00 0.00 0.00 0.00 

 ENDES 2020                26,358  0.00 0.00 0.03 0.00 0.00 

 ENDES 2021                28,056  0.00 0.00 0.00 0.00 0.00 

 ENDES 2022                27,167  0.00 0.00 0.00 0.00 0.00 

                   401,479  0.00 0.15 0.03 0.00 0.46 
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TABLE 2   School calendars and entry age requirements   

Country Theoretical entry age When entry age must be met 
Minimum possible age at 
start of classes School calendar  

Belize 5.0 4 years 8 months at school start 4 years 8 months August through June 

Bolivia 6.0 30 June in admission year 5 years 7 months February through November 

Brazil 6.0 31 March in admission year 5 years 10 months February through December 

Colombia 6.0 start of classes 6 years 0 months February through November 

Dominican Rep. 6.0 31 August in admission year 5 years 11 months August through June 

Ecuador 6.0 31 December in admission year 5 years 8 months September through June 

El Salvador 7.0 start of classes 7 years 0 months February through December 

Guatemala 6.5 start of classes 6 years 6 months January through October 

Guyana 6.0 30 December in admission year 5 years 9 months September through July 

Haiti 6.0 October in admission year 5 years 10 months September through June 

Honduras 6.0 at matriculation (mid-January) 6 years 1 month February through November 

Mexico 6.0 31 December in admission year 5 years 7 months August through June 

Nicaragua 6.0 start of classes 6 years 0 months February through November 

Paraguay 6.0 31 March in admission year 5 years 10 months February through November 

Peru 6.0 31 March in admission year 5 years 11 months March through December 
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FIGURE 2   Educational attainment of female population 
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FIGURE 3   Proportion of women with a first birth in adolescence 
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FIGURE 4   Average number of births to teenage mothers 
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FIGURE 5   Teen mothers mean age at first adolescent birth by educational attainment 
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FIGURE 6   Educational attainment of female population 

 

 

 

 


