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SUMMARY
OBJECTIVE: This study aimed to assess live birth frequency and age-specific fertility rates (ASFR) in the period 1996–2018 and the 

number of pregnancies at <14 years old in the period 2012–2018.

METHODS: This was a cross-sectional study conducted by search on Live Births Data System (SINASC/DATASUS) database.

RESULTS: There was a variation in ASFR in Brazil of 0.78‰ in 1996 to 0.87‰ in 2018 (+11.5%). In the north region, it increased from 

1.28‰ to 1.66‰ in 2018. In the northeast region, it increased from 0.72‰ to 1.66‰ (+131%) in 1996–2011, but decreased to 1.31‰ 

in 2018 (-21% in relation to 2011). When comparing 1996 and 2018, in the southeast region, there was a 22% decrease; in the south 

region, it was 48.2%; and in the Center-West region, it was 34%; but in the north region, there was a 29.7% increase, and in the 

northeast region, it was 81.9%. When adding girls who became pregnant aged 13 years and gave birth at 14, there was a threefold 

increase in the rate.

CONCLUSIONS: The increase of pregnancies in <14 years old in less developed regions of Brazil shows an association with socioeconomic 

factors and reveals the severe problem of rape of vulnerable persons in the country.
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INTRODUCTION
Although the fertility rate in Brazil has decreased since 1960, 
it increased in the 1990s among adolescents, and from 2001 
onward, there is a slow decrease.

The birth rate reduction was from 21.5% in 2006 to 18.1% 
in 2015, motivated by the age group of 15–19 years in all the 

country’s regions, with a stability tendency among mothers aged 
10–14 years and a 5% increase in the north region1.

Pregnancy in adolescence is more frequent in populations 
with low socioeconomic level, such as sub-Saharan Africa (28%)2, 
and Latin America and the Caribbean present the second high-
est rate (15%) of the total number of births3.
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This situation is aggravated when pregnancy occurs until 
14 years old, with higher risks of maternal-fetal complications 
and social and psychological sequelae4. It is estimated that 2% 
of women in Latin America-Caribbean have their first child-
birth before 15 years of age3.

On the other hand, data on pregnancy in girls aged 
<13 years are limited. Souto et al.5 studied the period 2011–
2015 and observed that 31,611 girls aged ≤13 had children, 
especially in the northeast region (39.4%), with a higher 
rate of unfavorable gestational outcomes in the group of 
rape notification5.

These pregnant girls are more susceptible to stress, emotional 
insecurity, preeclampsia, premature birth, postnatal compli-
cations, repeated pregnancies, and less prenatal consultations. 
Their children present a higher risk of low weight, mortality, 
hospitalizations, and emergency care3-5.

The objectives of this study were to evaluate the fre-
quency of live births (LB) of mothers in the age group of 
10–13 years and the age-specific fertility rate (ASFR) in the 
period 1996–2018. There was also a calculation of the num-
ber of pregnancies initiated at <14 years old in the period 
2012–2018, since pregnancy at this age constitutes a crime 
of rape of vulnerable6.

METHODS
A cross-sectional epidemiological study was conducted 
through search on Live Births Data System (SINASC/
DATASUS) database in the period 1996–2018. Using the 
application TabWin and the scripts developed in Python 
language 3.8 version, 68.8 million registers were imported 
to the Database Management System (DBMS) opensource 
PostgreSQL 11.8 version.

Since SINASC registers all LB in the country, two groups 
of registers were selected for this study:

Group 1 (G1): Adolescents who had LB aged 10–13 years 
between 1996 and 2018.

Group 2 (G2): Adolescents who started pregnancy at 
13 years old but delivered at 14 years old between 2012 and 
2018 (selection from mother’s age minus the number of full 
gestational weeks until childbirth).

It is noteworthy that SINASC database had its fields altered 
through time, more substantially between 2010 and 20127. 
From 2012 onward, over 90% of LB registers received the 
attribute semagestac to calculate the mother’s age at the start 
of pregnancy for G2.

The sum of occurrences of G1 and G2 results in the quan-
tity of registers on SINASC that characterize rape of vulnerable, 
according to Art. 217-A of Federal Law nr. 120156.

Although G1 represents girls <14 years at childbirth, the 
actual number of pregnancies starting at <13 years is underes-
timated due to the large ratio of adolescents who gave birth at 
14 years but became pregnant at 13 years.

This study was developed using the following variables: 
birth according to mother’s place of residence, birth according 
to region, and year of birth.

For the analysis of births in this age group in relative num-
bers, ASFR for G1 was calculated using as reference mother’s 
age at childbirth. ASFR represents the mean number of LB/
woman in a specific age interval, presented per group of 1,000 
women for each age group, according to Equation 1:

ASFR ‰10–13;reg;year = G1reg;year • 1000/FemPop10–13;reg;year� (1)

where year ϵ {1996, 1997, …, 2018} is the reference year for 
data; reg ϵ {BR, CW, NE, N, SE, S} corresponds to Brazil 
(BR) or one of the five regions given as follows: Center-West 
(CW), northeast (NE), north (N), southeast (SE) and south 
(S). ASFR‰10–13;reg;year is the age-specific fertility rate for the 
interval 10–13 years old for a given region (reg) in a given year; 
G1reg;year is the frequency of G1 for a given region and year; and 
FemPop10–13;reg;year is the total female population aged 10–13 years 
in the region and year of reference.

For the sum G1+G2, a similar rate was calculated to 
ASFR‰10–13;reg;year, denominated rape-related pregnancy rate 
according to legislation (RPRAL). Equation 2 shows the cal-
culation, where year ϵ {2012, 2013, …, 2018}:

RPRAL‰10–13;reg;year =  
(G1reg;year + G2reg;year) • 1000/FemPop10–13;reg;year

� (2)

For the variable FemPop10–13;reg;year, the sources used were two 
population databases:

•	 Period 1996–2009: Demographic data available at 
DATASUS8 website.

•	 Period 2010–2018: IBGE provides annual population 
projections considering the latest demographic census 
(2010)9,10.

To obtain the measures to follow the evolution of ASFR 
and RPRAL in Brazil and its regions, the option was to calcu-
late two percentage variations. The first is the percentage vari-
ation of ASFR‰10–13;reg;year and RPRAL‰10–13;reg;year in relation 
to the same region (reg) in the first year of the calculation of 
the respective rate, i.e., 1996 for ASFR and 2012 for RPRAL. 
Equation 3 exemplifies the calculation. For example, if a region 
A presents ASFR‰10–13;A;1996 = 0.6 and ASFR‰10–13;A;2010 = 0.9, 
then VarASFR%10–13;A;2010 = 50%.
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VarASFR %10–13;reg;year =  
ASFR ‰10–13;reg;year * 100/ASFR ‰10–13;reg;1996 – 100

� (3)

The second percentage variation also relates ASFR and 
RPRAL rates of a given region and year in the function of the 
respective rate of the same year for Brazil. Thus, it measures the 
percentage difference of the rate of a region (CW, NE, N, SE, 
and S) in a given year in relation to the same period in Brazil. 
Equation 4 exemplifies the calculation of ASFR‰10–13;reg;year:

VarASFRBR %10–13;reg;year =  
ASFR ‰10–13;reg;year*100/ASFR ‰10–13;BR;year–100

� (4)

The research project was approved under the number CAAE 
04209418.1.0000.5259.

RESULTS
In the period 1996–2018, there were 130,778 births from moth-
ers aged 10–13 years in Brazil. In 1996, there was a variation on 
ASFR‰10–13;BR;1996 from 0.78‰10–13;BR;1996 to 0.87‰10–13;BR;2018, 
resulting in a percentage variation of +11.5%.

In the period 1996–2018, the ASFR in the N region var-
ied from 1.28‰10–13;N;1996 to 1.66‰10–13;N;2018 with a peak of 
1.99‰10–13;N;2011 in 2011. The ASFR in the NE region increased 
from 0.72‰10–13;NE;1996 to 1.66‰10–13;NE;2011, showing a variation 
of +131%, but receding at the end of the series to 1.31‰10–

13;NE;2018 (21% reduction in relation to 2011). CW and S regions 
presented the highest ASFR at the beginning of the series, respec-
tively, 1.44‰10–13;CO;1996 and 0.83‰10–13;S;1996. The SE region 
had the highest ASFR in 2003 (0.64‰10–13;SE;2003), ending the 
series with 0.46‰10–13;SE;2018. 

When comparing 1996 and 2018 (VarASFR%), there was 
a 22% reduction in the SE region, 48.2% in the S region, and 
34% in the CW region; but there was a 29.7% and 81.9% 
increase in the ASFR in the N and NE regions, respectively 
(Table 1)8-10.

Figure 1 shows the temporal evolution of ASFR‰10–13;reg;year 
in Brazil and regions between 1996 and 2018. In the last years 
of the temporal series, it was verified that the SE and S regions 
composed the group with ASFR below the country’s average; 
the N and NE regions presented an opposite relation; and the 
CW region was nearer to the country’s rates.

Figure 1 also shows ASFR‰10–13;reg;year and the evolution of 
this rate with VarASFR%10–13;reg;year. It was verified that the CW 
and S regions presented the most significant percentage reduc-
tion regarding 1996, whereas the NE region surpassed the N 
region, more than doubling ASFR in relation to 1996 between 
2011 and 2013, but presented a reduction from then until 2018.

Data used in this study show a heterogenous population 
distribution across the territory. In 2018, Brazil had a popu-
lation of 5,638,556 girls aged 10–13 years, with 2,234,368 
(39.6%) in the SE region; 1,528,044 (27.1%) in the NE 
region; 747,171 (13.3%) in the S region; 664,832 (11.4%) 
in the N region; and 484,141 (8.6%) in the CW region. 
There was a decrease of VarASFR%10–13;reg;2018 in the three 
regions, including the most populated, but an 11.5% increase 
in ASFR in relation to 1996.

When adding to ASFR results from 2012 onward the num-
ber of girls who became pregnant at 13 years of age and gave 
birth at 14 years (RPRAL), a 203.5% increase was observed in 
relation to the data presented in Figure 1. On average, the rate 
was more than tripled when observing age 10–13 at the start 
of pregnancy, instead of the mother’s age at childbirth.

Table 2 shows the total number of adolescents in G1 and 
G2. When adding G2 to the analysis, it was verified that the 
number of pregnant girls aged 13 years was much higher, 
since in G2 over 60% of them became pregnant at 13 years, 
although in the official statistics they were counted as preg-
nant at 14 years old.

DISCUSSION
This is the first study on the temporal assessment of fertility rate 
in Brazil among the age group of 10–13 years. Outcomes show 
11.5% increase in ASFR in the past 23 years. Another origi-
nality was the assessment of maternal age at conception, since 
statistics use a mother’s age at childbirth as a criterion.

ASFR evaluation is a challenging task due to data scarcity 
and the country’s development level4,5,11. This could be the main 
reason for the reduced number of publications about research 
on populations in the age group of 10–14 years, especially up 
to 13 years old.

On the other hand, data in this study show that ASFER 
increase in the age group of 10–13 years in Brazil is heteroge-
nous and is concentrated in the N and NE regions. As the two 
regions present the country’s lowest Human Development Index 
(HDI) 0.73 and 0.7112, respectively, there is an evident asso-
ciation with poverty and underdevelopment, as well as racism 
and low education level11. The association of inequalities and 
sexual violence is also verified worldwide, with the highest rates 
of pregnancy in adolescence in Africa, Central America, and 
South America3. In Colombia, pregnancy as a consequence of 
violence reached 21.5%11.

In the United States, declines in natality rates in the age group 
of 10–14 years were observed in the period 2000–2016, with 
greater falls after 2008. There was a greater reduction among 13 
years old, from 7.08 births/10,000 in 2000 to 1.80 in 201613.
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Table 1. Distribution of age-specific fecundity rate in group 1 (10–13 years) per year and region of residence per 1,000 
adolescents (ASFR‰10–13;reg;year)

8-10.

Year
North Northeast Center-West Southeast South Brazil

B
10–13

ASFR‰
B

10–13
ASFR‰

B
10–13

ASFR‰
B

10–13
ASFR‰

B
10–13

ASFR‰
B

10–13
ASFR‰

1996 727 10.28 1,617 0.72 670 1.44 1,568 0.59 777 0.83 5,359 0.78

1997 809 10.38 1,825 0.81 585 1.22 1,525 0.57 702 0.74 5,446 0.78

1998 823 10.37 2,063 0.9 647 1.33 1,595 0.59 730 0.76 5,858 0.83

1999 892 10.46 2,110 0.91 587 1.18 1,631 0.59 671 0.69 5,891 0.82

2000 909 10.52 2,175 1.00 598 1.26 1,508 0.58 668 0.72 5,858 0.86

2001 948 10.54 2,228 1.01 596 1.23 1,476 0.55 671 0.71 5,919 0.86

2002 868 10.38 2,438 1.09 544 1.1 1,426 0.53 646 0.68 5,922 0.85

2003 995 10.56 2,183 0.97 557 1.11 1,740 0.64 600 0.62 6,075 0.86

2004 1,072 10.64 2,063 0.91 557 1.09 1,237 0.45 608 0.62 5,537 0.77

2005 1,081 10.59 2,182 0.94 560 1.05 1,519 0.53 600 0.60 5,942 0.80

2006 1,096 10.58 2,333 0.99 589 1.08 1,445 0.50 584 0.58 6,047 0.81

2007 1,224 10.92 2,427 1.23 577 1.16 1,442 0.57 575 0.63 6,245 0.95

2008 1,232 10.97 2,448 1.24 566 1.15 1,516 0.61 636 0.71 6,398 0.99

2009 1,180 10.89 2,369 1.20 534 1.09 1,425 0.57 556 0.63 6,064 0.94

2010 1,192 10.75 2,397 1.37 523 1.01 1,34 0.51 595 0.66 6,047 0.93

2011 1,354 10.99 2,867 1.66 585 1.14 1,448 0.56 543 0.61 6,797 1.06

2012 1,329 10.98 2,624 1.55 576 1.14 1,571 0.62 571 0.66 6,671 1.07

2013 1,291 10.94 2,524 1.53 596 1.20 1,526 0.62 554 0.67 6,491 1.07

2014 1,150 10.75 2,181 1.35 567 1.15 1,425 0.60 509 0.63 5,832 0.98

2015 1,224 10.88 2,249 1.41 545 1.11 1,355 0.58 455 0.58 5,828 1.00

2016 1,203 10.86 2,124 1.34 519 1.06 1,261 0.55 458 0.59 5,565 0.96

2017 1,016 10.57 1,965 1.26 484 0.99 1,153 0.51 368 0.48 4,986 0.87

2018 1,069 10.66 2,002 1.31 459 0.95 1,027 0.46 325 0.43 4,882 0.87

ASFR: Age-specific fecundity rate. Total LBs from mothers between 10 and 13 years/total population of resident adolescents of this age group, 
multiplied by 1,000.

Romania has the highest fertility rates in Europe. In the 
age group of 10–14 years, in 2011 the pregnancy rate was 
2.64/1,000 and the birth rate was 1.41/1,00014.

The CLADEM15 study conducted in 14 countries in 
Latin America and the Caribbean demonstrated that specific 
data on pregnancy or abortion in girls aged <14 years existed 
only in El Salvador, with childbirths in 2/3 of pregnancies. 
In the other countries, statistics were extracted from child-
births data and reflected only one subset of pregnancies in 
this age group15.

Pregnancy in girls aged 10–13 years is considered a crime 
of rape of vulnerable by Brazilian legislation6, regardless of con-
sent. By adding the total number of cases, this study verified 

the existence of a contingent of sexual violence victims sev-
eral times higher than shown in the official notification data.

Various motives can be inferred for the increase in the 
number of childbirths until the age of 13 years: difficulty to 
access public legal abortion services, late discovery of preg-
nancy, threats from the family or the rapist, religious beliefs, 
among others7. Furthermore, public health services that con-
duct elective pregnancy interruption are scarce and face bar-
riers related to conscientious objection by health profession-
als and managers4.

In 2020, the total number of sexual violence cases was 
66,123 with 57.9% corresponding to the rape of vulnerable. 
Gender inequality is evident, with 85.7% of female victims16.
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Figure 1. (A) Age-specific fecundity rate for interval 10–13 years old per region of Brazil (ASFR‰10–13;reg;year); (B) percentage 
variation of ASFR‰ from 1996 to 2018 (VarASFR%10–13;reg;year); and (C) both rates 2018 for Brazil and its regions.
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Table 2. Annual distribution of the number of girls who became pregnant under 14 years of age and fertility rate (2012–2018).

Year
Female population 
aged 10–13 years 

(IBGE)

Mother <14 
years at birth

(Group 1)

Mother <14 years at 
start of pregnancy

(Groups 1+2)
ASFR‰ RPRAL‰

RPRAL 
percentage not 

included in ASFR

2012 6,240,822 6,671 18,348 1.07 2.94 63.61

2013 6,086,944 6,491 18,908 1.07 3.11 65.59

2014 5,958,212 5,832 18,840 0.98 3.16 68.99

2015 5,852,614 5,828 18,008 1.00 3.08 67.53

2016 5,789,131 5,565 16,355 0.96 2.83 66.08

2017 5,712,535 4,986 15,230 0.87 2.67 67.42

2018 5,638,556 4,882 14,496 0.87 2.57 66.15

ASFR: Age-specific fecundity rate. Total LBs from mothers between 10 and 13 years/total population of resident adolescents of this age group, multiplied 
by 1,000; RPRAL: Rate-related pregnancy rate according to legislation. Total LBs from mothers between 10 and 13 years added to total number of 
mothers who became pregnant aged 13 years but gave birth aged 14 years/total population of resident adolescents aged between 10 and 13 years, 
multiplied by 1,000.

Souto et al.5 compared the registers of rape of vulnera-
ble with that of births from mothers aged <14 years and ver-
ified that only 4% were notified as sexual violence. A similar 
study17 showed notifications only in 1.3% in the age group of 
10–13 years.

The low notification by health professionals reveals that 
pregnancy in girls aged <14 years is not identified as result-
ing from sexual abuse, which highlights the invisibility of the 
problem5,17.

As limitations to our study, we highlight the following: 
insufficient filling in of official data available on SINASC/
DATASUS; impossibility to obtain the true number of ado-
lescents who suffered abortion; difficulty to obtain the total 
number of stillbirths in adolescents; and utilization of two 
different data sources to estimate the resident population per 
age group (DATASUS and IBGE). This suggests that our data 
could be underestimated and the number of pregnancies at age 
<14 years could be even higher.

CONCLUSION
The ASFER increased 11.5% among girls aged <14 years in 
the less-developed regions of Brazil, which shows an associa-
tion with socioeconomic factors and reveals the invisibility of 
rape of vulnerable in the country.
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