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Introduction: Teenage pregnancy is defined as a pregnancy occurring between ages 10 and 19 (Loredo-Abdlá 
et al., 2017; Belitzky, 1985; Kaplanoglu et al., 2015), and is associated with increased morbidity and mortality 
for both mother and child. Several factors have been identified with increased risk of a teenage pregnancy, 
including incomplete sexual education awareness and increased exposure at a young age. In addition, an earlier 
onset of sexual intercourse, or coitarche, has been linked to a higher risk of teenage pregnancy. Early menarche, 
defined as first menstruation before the age of 12 has been previously identified as a risk factor for an earlier 
coitarche, possibly linking an early menarche with a higher incidence of teenage pregnancy. This study aims to 
compare and determine the relationship between the incidence of teenage pregnancy with early menarche and 
coitarche in a low income setting. 
Design, Setting, Participants, Interventions, Main Outcome, Measures: A cross sectional review of electronic records 
of women admitted for delivery in a second level center in northeastern Mexico, being a low-income setting, 
where 814 teenage and 1474 adult mothers were included. 
Results: Primigravid teenagers had earlier menarche and coitarche than adult counterparts and opted for post-
partum contraception more frequently. Linear regression analysis revealed significant unadjusted beta co-
efficients between age at first pregnancy and coitarche (0.839) and menarche (0.362). Menarche and coitarche 
had a significant linear regression association of 0.395. 
Conclusion: We found amongst primigravid patients that teenagers had earlier menarche and coitarche than 
adults, which in turn correlated to their age at their first pregnancy.   

Introduction 

Teenage pregnancy is defined as pregnancy in patients younger than 
19 years, and constitutes an important public health issue with medico- 
legal, socioeconomic, and emotional implications [1–3]. It’s currently a 
major problem in low and middle-income countries, where approxi-
mately 16 million adolescents between ages 15 and 19 give birth every 
year, as well as about a million of girls under the age of 15 [4,5]. 

According to World Bank data 36 out of every 1000 adolescents 
between ages 15 and 19 in the United States become pregnant. In 
contrast, 69 out of 1000 adolescents in Mexico do, while other Latin 
American countries with comparable economic development status, 
such as Brazil, Argentina and Chile show similar rates of 76 per 1000, 56 

of 1000 and 57 per 1000, respectively. Teenage pregnancy has been 
linked to socioeconomic status. Some authors have even hypothesized 
teenage childbearing as one of the reasons for intergenerational trans-
mission of poverty [4,6]. 

Several factors such as education awareness and increased exposure 
at a young age have been associated with increased risk for teenage 
pregnancy. In addition, an earlier onset of sexual intercourse, or coi-
tarche, has been significantly linked to a higher risk of teenage preg-
nancy [7–11,5,12–18]. 

In some cultures menarche is regarded as the rite to womanhood. An 
early menarche can lead to an early coitarche, possibly linking an early 
menarche with a higher incidence of teenage pregnancy [19]. This study 
aims to determine if there is a relationship between the onset of 
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menarche, coitarche and age at first gestation in a low income setting. 

Materials and methods 

With IRB approval – HMBSSSNL – 2017/871, and thorough adher-
ence to institutional, national Mexican General HealthLaw’s (Ley Gen-
eral de Salud en Materia de Investigaci_on para la Salud) Article 17 we 
performed a retrospective ERM review of primigravid women admitted 
for delivery in a 2nd evel center in northeastern Mexico was conducted 
from January to June of 2018. Every pregnant patient admitted for labor 
and delivery, with at least 20 weeks of gestation by last menstruation 
date were included in this study. 

Normality was assessed through the Shapiro-Wil test. Continuous 
variables are expressed as mean and standard deviation or median and 
interquartile range (IQR) according to their distribution and tested using 
T-Student test or ANOVA with Tukey’s Post-Hoc or Mann-Whitney-U 
and Kruskall-Wallis tests respectively. Count data are expressed and 
frequencies and percentage. Univariate and multivariate binomial lo-
gistic regressions were performed to assess the associations between 
selected variables. Omnibus tests of model coefficients and Hosmer and 
Lemshow’s test of data fitness were used to assess the models. Results are 
expressed as odds ratios (OR) and 95 % confidence intervals (CI). We 
used an alpha of 5 % as the threshold for statistical significance. Data 
was analyzed using SPSS v25. 

Results 

Of 2288 consecutive patients attending for delivery, 906 were pri-
migravid. Of these included patients, 63.9 % (579) were teenagers and 
36.1 % (327) were adults, resulting in a median age of 17 and 22, 
respectively. 

Relationship status 

In the adolescent group, 82.4 % (477) had a free union marital status 
with their partner, while 14.7 % (85) were single, and only 2.9 % (17) 
were married. In contrast, the adult group had a lower percentage of free 
union and single patients of 77.7 % (254) and 12.5 % (41), respectively, 
and a higher percentage of married patients, with 9.8 % (32) of adult 
patients being married. These findings are summarized in Table 1. 

Gynecological history 

The median age of menarche was 12 (6− 23) in the adolescent group 
and 13 (9− 18) in the adult group, while the median age of coitarche for 
both groups was 16 and 18, respectively. Teenage patients had a lower 
median age at menarche and coitarche. Linear regression analysis 
revealed significant unadjusted beta coefficients between age at first 
pregnancy and coitarche (0.839) and menarche (0.362). Menarche and 
coitarche had a significant linear regression association of 0.395. These 
findings are summarized in Table 2. 

Postpartum findings 

Regarding delivery methods and postpartum birth control, (129) 
22.3 % of the adolescent group had a C-Section performed, (370) 63.9 % 
had a vaginal delivery partum and (80) 13.8 % who had obstructed labor 
were categorized as labor dystocia. Of this group, (449) 77.8 % used an 
IUD as their birth control method after labor, (3) 0.5 % had bilateral 
salpingectomy and (125) 21.7 % opted for no method. In contrast, (91) 
27.8 % of the adult group had a C-Section, (199) 60.9 % underwent 
vaginal delivery and (37) 11.3 % had labor dystocia. (190) 58.1 % used 
IUD, (5) 1.5 % had bilateral salpingectomy, (1) 0.3 % a subdermal 
implant and (131) 40.1 % opted for none. Overall baseline and outcomes 
are detailed in Table 1. 

Discussion 

This study compared the relationship, as established through linear 
regression modeling of age at first pregnancy with coitarche and 
menarche in patients from low socioeconomic status from a third world 
country. Our data suggests that earlier onset of menarche is associated 
with earlier coitarche as well as a younger age at first pregnancy. 

Prior research has shown that adolescents that have their first sexual 
intercourse (FSI) at a young age may have an increased tendency for 
risky behaviors such as inconsistent contraceptive use, unprotected in-
tercourse, and multiple partners, thus increasing likelihood of an un-
planned teenage pregnancy [20–23]. Marino et al. studied the 
relationship between age at menarche and age at first sexual intercourse 
in Australian adolescents, and while previous studies had concluded 
there was a direct relationship between these two, they concluded that a 
younger age at menarche was not a risk factor for younger age at FSI 
[20]. Similar studies from developing nations in addition to our own 
have contested this finding. Teenage pregnancy is a complex 
socio-cultural as well as health-related phenomenon susceptible to a 
multitude of difficult to account for factures [24–54]. Nationwide access 
to healthcare, sexual literacy, cultural implications of sexual intercourse 
as well as the perceived role of biologically female women can have a 

Table 1 
Summarizes statistical comparisons between adolescent and adult patients 
across key demographic, baseline and postpartum variables.  

Variable Adolescent Adult  

Agea 17 (13-19) 22 (20-40) 0.001 
Relationship status:†
• Free union  
• Single  
• Married  

• 477 (82.4 %)  
• 85 (14.7 %)  
• 17 (2.9 %)  

• 254 (77.7 %)  
• 41 (12.5 %)  
• 32 (9.8 %) 

0.001 

Menarchea 12 (6-23) 13 (9-18) 0.001 
Coitarchea 16 (6-22) 18 (13-35) 0.001 
Gestational Hypertensive 

Disease:†
52 (9 %) 35 (10.7 %) 0.398 

Fetal Growth Restriction:† 7 (1.2 %) 4 (1.2 %) 0.985 
Oligohydramnios:† 16 (2.8 %) 10 (3.1 %) 0.799 
Polyhydramnios:† 0 (0 %) 0 (0 %)  
Delivery method:†
• C-Section  
• Vaginal Delivery  
• Dystocia  

• 129 (22.3 %)  
• 370 (63.9 %)  
• 80 (13.8 %)  

• 91 (27.8 %)  
• 199 (60.9 %)  
• 37 (11.3 %) 

0.137 

Birth Weight (g)a 3140 (490- 
4350) 

3105 (670- 
4770) 

0.802 

Birth Control:†
• None  
• IUD  
• Bilateral Salpingectomy  
• Implant  
• Hormonal  
• Hysterectomy  

• 125 (21.7 %)  
• 449 (77.8)  
• 0 (0.0 %)  
• 0 (0.0 %)  
• 0 (0.0 %)  
• 0 (0.0 %)  

• 131 (40.1 %)  
• 190 (58.1 %)  
• 5 (1.5 %)  
• 1 (0.3 %)  
• 0 (0.0 %)  
• 0 (0.0 %) 

0.001 

Hemorrhage:† 8 (1.4 %) 4 (1.2 %) 00.841 
Obstetrical Trauma:†
• None  
• Grade 1-2  
• Grade 3  
• Grade 4  
• Hematoma  

• 441 (76.2 %)  
• 126 (21.8 %)  
• 3 (0.5 %)  
• 4 (0.7 %)  
• 4 (0.7 %)  

• 247 (75.5 %)  
• 68 (20.8)  
• 5 (1.5 %)  
• 4 (1.2 %)  
• 2 (0.6 %) 

0.642 

† Denotes testing was done using Chi-Square 
a Denotes testing was done using Mann-Whitney-U 

Table 2 
Linear Regression Table analyzing the relationship between age at first preg-
nancy with coitarche and menarche.(TOP) and pearson correlation(BOTTOM).  

Variable coefficient p value Adjusted coefficient p value 

Menarche 0.362,  0.001 0.013,  0.651 
Coitarche 0.839,  0.001 0.558,  0.001 
Coitarche/Menarche 0.395,  0.001   
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significant impact. A study from the U.S. by Mark et al. found that 
counties that had more comprehensive sexual education had ~3 % 
decreased teenage pregnancy rates [55]. Additional factors such as 
religious practices and religiosity have been shown to impact access to 
sexual education and sexual practices in both teenagers and adults 
[56–58]. 

Data from developing countries is limited, however in this present 
study we provide analysis from a third-level state-wide referral center 
with a large patient population. Our data suggests there is a significant 
statistical relationship between a younger age of menarche and younger 
age at FSI. Teenage mothers had a median age of 12 years old at 
menarche, whereas adult mothers had a median age of 13 years old. 
Similarly, teenage and adult mothers had a median of 16 and 18 years 
old at FSI, respectively (p < 0.0001). As previously stated, Age and 
Menarche showed a correlation index of 0.362 while Age and Coitarche 
showed a correlation index of 0.839. This relationship is also supported 
by a similar study on sociodemographic characteristics of pregnant ad-
olescents in Mexico, where teenage pregnancy was as high as 69 out of 
every 1000 live births [4,59]. The mean age of menarche was 11.7 ± 1.4 
years and the age of FSI was 15.0 ± 1.3 years. 

It must also be noted whether said pregnancies were planned or not. 
According to the World Health Organization (WHO), three out of every 
four teenage pregnancies are unplanned [5]. Estrada et al. have studied 
factors associated with planned pregnancies amongst teenagers, 
concluding that older teenagers and those in relationships were most 
likely to have planned their pregnancy, while younger teenagers and 
those without a stable partner were less likely [60]. Although the use of 
contraception among adolescents has increased significantly over the 
last 20 years [61], teenagers are considerably less likely to use modern 
contraceptives (intrauterine devices, subdermal implants, patch, steril-
ization) and more likely to have unfulfilled needs for family planning, 
supporting an existing disparity between adolescent and adult women 
[62]. Notably however, a higher proportion of teenagers, compared to 
adults elected to undergo contraception using a IUD. While no related 
data was conducted as to the reasons underlying the choice of contra-
ception, it could be assumed that teenagers were more likely to have 
unplanned first pregnancies and elected to undergo IUD placement as a 
contraceptive method to avoid any further pregnancy, compared to 
adults who more frequently elected not to undergo contraception due to 
planning more children. Adults were also more frequently married and 
less frequently single, suggesting that the underlying circumstances of 
pregnancy being planned with a stable partner as a factor in their desire 
to not undergo further contraception[63–68]. 

The impact of socioeconomic status, religiosity, and other social and 
cultural factors has not been explored in this pilot study and further 
studies should seek to further clarify the impact these variables have on 
teenage pregnancy. Ideally, studies should compare cohorts of teenage 
pregnant patients in different settings related to access to healthcare and 
in addition perform qualitative studies determining pregnancy planning 
and access to contraception and education. 

This study is limited by its socioeconomic settings and low prenatal 
control, which might limit the results external validity, however rerun of 
analysis including patients with minimal adequate control showed no 
differences. Further studies in larger cohorts from mixed settings may 
provide more evidence. 

Conclusion 

In our retrospective cohort analysis, notable trends amongst primi-
gravid patients showed teenagers had earlier menarche and coitarche, 
which was correlated to their age at their first pregnancy. 

• The median age of menarche and coitarche are younger in primi-
gravid teenagers than in primigravid adults.  

• Primigravid teenagers are more frequently single.  

• There’s a strong association between age at menarche with age at 
coitarche.  

• There’s a strong association between menarche, coitarche and age at 
first pregnancy. 
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[38] Minjares-Granillo RO, Reza-López SA, Caballero-Valdez S, Levario-Carrillo M, 
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