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Abstract
Background
Adolescence is the most crucial stage of life. Early marriage and teenage pregnancy infringe on adolescent
girls' social and humanitarian rights. Moreover, it leads to school dropouts and decreased self-autonomy.
Through this study, we aimed to analyze the risk factors and obstetric and neonatal outcomes resulting from
adolescent pregnancies conceived by Indian girls less than 20 years of age.

Materials and methods
It was a prospective observational study conducted over a period of two years. Consecutive consenting
adolescent mothers visiting the antenatal clinic or the delivery wards were recruited into the study.
Adolescent pregnancies constituted all pregnancies where the maternal age was between 14 and 19 years at
the time of presentation. Participants were followed prospectively till delivery and postpartum visit at six
weeks to assess the obstetric and puerperal outcomes. Treating obstetricians asked about the causes
responsible for current teenage pregnancy. At the time of delivery, data pertaining to antenatal
complications, pregnancy outcome, mode of delivery, and birth weight were noted. All women were
counseled for postpartum contraception at the time of delivery. Compliance with postpartum contraception
was noted, and reasons for non-acceptance were asked.

Results
A total of 133 antenatal women in the adolescent age group were recruited during the study time frame. The
mean age at the time of delivery was 18.4 years. Most of the women were educated between the sixth and
12th standards and belonged to the upper-lower economic class. Early marriage, increased family pressure,
and school dropout at a young age were the predominant risk factors for teenage pregnancy in the study
population. The majority of them suffered from anemia. Pregnancy-induced hypertension, hypothyroidism,
fetal growth restriction, and oligohydramnios were a few other complications seen in adolescent
pregnancies. Despite counseling, only 33.8% of adolescent mothers accepted postpartum contraception (any
of the standard methods).

Conclusion
Pregnancy has concerning health consequences on adolescent girls and their babies. For example,
adolescent mothers face increased risks of pregnancy-induced hypertension, obstructed labor, and
puerperal sepsis. So, it is time to create awareness through mass educational campaigns and widespread
family planning services.
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Introduction
Adolescence is a crucial stage of life, marking the transition from childhood to adult life [1]. Various national
and international health programs have recently brought adolescent issues into the mainstream. According
to the fourth National Family Health Survey (NFHS), 7.9% of adolescent women were already pregnant at the
time of the survey, with a higher prevalence in rural areas (9.2%). The rate declined to 6.8% in the fifth
NFHS. India suffers an economic loss of 7.7 billion dollars annually due to teenage pregnancies, which
accounts for 12% of the gross domestic product [2]. If this scenario continues, India is expected to have the
biggest national adolescent girl population of 95 million by 2030 [2]. Early marriage infringes on the social
and humanitarian rights of these young women, leading to school dropouts, fewer livelihood options,
decreased self-autonomy within the family, and domestic violence [3]. Married adolescent girls are less likely
to use contraceptives. Poor birth spacing increases the risk of fetal growth restriction and low birth weight
infants [4]. Thus, adolescent pregnancy continues to be an important social issue after more than seven
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decades of independence. Since adolescent pregnancies are a serious threat to the development of a nation,
it requires special attention. The focus should be put on assessing the exact incidence and the various risk
factors that contribute to adolescent pregnancy in our country. Through this study, we aimed to analyze the
various risk factors and obstetric and neonatal outcomes resulting from adolescent pregnancies conceived by
Indian girls less than 20 years of age.

Materials And Methods
It was a prospective observational study conducted in an urban tertiary care hospital and teaching institute
from Haryana state of Northern India over a period of two years. Informed consent was obtained from all
participants. All procedures in the study involving human participants were performed in accordance with
the ethical standards of the Institutional Ethics Committee (approval number 134X/11/13/2021-IEC/36) and
with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. Consecutive
consenting adolescent mothers visiting either the antenatal clinic or the delivery wards were recruited into
the study. Adolescent pregnancies constituted all pregnancies where the maternal age was between 14 and
19 years at the time of presentation. Pregnancies before 14 years of age were preferably excluded due to
comparability to other international studies. Inclusion criteria consisted of women less than 20 years of age
coming for either routine antenatal visits to outpatient departments or reaching in an emergency to delivery
wards. Both married and unmarried girls were proposed to be included in the study. Although participants
aged 18 years and above gave written informed consents, those below 18 years were recruited after obtaining
written assent. Mothers not willing to give written informed consent or assent, adolescent pregnancies
under 14 years of age, and mothers suffering from chronic mental health disorders and medico-surgical
disorders likely to affect obstetric outcomes were excluded from the study. All consenting pregnant women
recruited into the study were followed prospectively till delivery and postpartum visit at six weeks to assess
the obstetric and puerperal outcomes.

Participants were asked about their age at the time of presentation, marital status, age at the time of
marriage, parity, education, and economic status. Treating obstetricians asked about the causes responsible
for current teenage pregnancy. At the time of delivery, data pertaining to antenatal complications,
pregnancy outcome, mode of delivery, birth weight, and "Appearance, Pulse, Grimace, Activity and
Respiration" (APGAR) scores of the newborn at one and five minutes after birth were noted. Newborns
requiring continuous positive airway pressure, mechanical ventilation, or IV antibiotics were shifted to the
neonatal intensive care unit after delivery. All women were counseled for postpartum contraception at the
time of delivery through both vaginal and Cesarean routes. Compliance with postpartum contraception was
noted, and reasons for its non-acceptance were asked in detail. At the time of routine postpartum follow-up,
mothers were asked about their major health concerns during the postpartum period. They were particularly
asked about breastfeeding difficulties, and counseling sessions were conducted accordingly. Postpartum
depression was screened using the Edinburgh Postnatal Depression Scale, consisting of 10 validated
questions with a maximum score of 30. A total score of 13 or higher was considered postnatal depression.
All data were tabulated in a Microsoft Excel worksheet (Microsoft, Redmond, WA, USA), and statistical
analysis was performed by SPSS version 22.0 (IBM Corp., Armonk, NY, USA). Rates and proportions were
calculated for categorical variables, and the same is presented in a tabular format.

Results
A total of 147 antenatal women in the adolescent age group were potentially eligible for enrollment during
the study time frame of two years. Of them, 14 mothers did not give valid written informed consent or
assent. So, 133 adolescent mothers were recruited into the study. All participants were married, with a mean
age of marriage being 17.5 years (Table 1). The mean age at the time of delivery was 18.4 years. Most of the
women were educated between sixth and 12th standards (78; 58.7%) and belonged to the upper-lower socio-
economic class (85; 63.9%) according to the modified Kuppuswamy classification. Early marriage (OR
141.24), increased family pressure (OR 9.88), and school dropout at a young age (OR 3.71) were the
predominant risk factors for teenage pregnancy in the study population.

S. No. Maternal parameters  Frequency (n=133)

1. Mean age at the time of delivery 18.4±0.6

2. Mean age at the time of marriage 17.5±0.4

3. Marital status
Married 133 (100%)

Unmarried 0 (0.0%)

4. Parity
Primigravida 128 (96.2%)

Multigravida 5 (3.8%)

Below fifth standard 55 (41.3%)
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5. Education status Sixth to 12th standard 78 (58.7%)

Graduation 0 (0.0%)

6. Socio economic status

Lower 12 (9.0%)

Upper lower 85 (63.9%)

Lower middle 34 (25.6%)

Upper middle 2 (1.5%)

Upper 0 (0.0%)

7. Risk factors of adolescent pregnancy

Early marriage 131 (98.4%)

Family pressure 114 (85.7%)

School dropout 78 (58.6%)

8. Total number of antenatal visits
Less than four 108 (81.2%)

Four and above (at least one in each trimester) 25 (18.8%)

9. Pregnancy related complications

Pregnancy-induced hypertension 11 (8.3%)

Gestational diabetes 0 (0.0%)

Hypothyroidism 13 (9.8%)

Anemia 69 (51.8%)

Thrombocytopenia 2 (1.5%)

Intrahepatic cholestasis of pregnancy 3 (2.2%)

Fetal growth restriction 8 (6.1%)

Oligohydramnios 11 (8.3%)

10. Pregnancy outcome

Abortion 9 (6.8%)

Preterm delivery 16 (12.0%)

Term delivery 108 (81.2%)

11. Still birth 5 (4.1%)

12. Mode of delivery
Vaginal delivery 90 (72.6%)

Caesarean section 34 (27.4%)

13. Postpartum haemorrhage 9 (7.3%)

14. Difficulty in breastfeeding 89 (74.8%)

15. Acceptance of postpartum contraception 45 (33.8%)

16. Reasons for non-acceptance of postpartum contraception

Fear of becoming infertile 37 (42.0%)

Fear of interference with breastfeeding 34 (38.6%)

Family pressure 12 (13.6%)

Not stated any reasons 5 (5.8%)

17. Postpartum depression 14 (11.8%)

TABLE 1: Maternal outcome of adolescent pregnancies during the study time frame.

Only 18.8% of adolescent pregnant women visited the antenatal clinic during all three trimesters. The
majority of the study population were primigravidae (96.2%). The majority of them suffered from anemia
(69; 51.8%). Pregnancy-induced hypertension (8.3%), hypothyroidism (9.8%), fetal growth restriction (6.1%),
and oligohydramnios (8.3%) were a few other complications seen in adolescent pregnancies. No cases of
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congenital fetal malformations were detected sonologically or after delivery. Nine women (6.8%) had first-
trimester spontaneous abortions. A high proportion of the study population had preterm delivery (16;
12.0%). The incidence of Cesarean section in the study population was quite high (27.4%), with fetal distress
being the most common cause of Caesarean delivery. A total of nine mothers (7.3%) experienced postpartum
hemorrhage, which was amenable to medical management and uterine massage. 

Despite counseling for postpartum contraception, only a few women accepted it (33.8%). The main reasons
behind the non-acceptance of postpartum contraception (any of the standard methods) were fear of
becoming infertile (42.0%), fear of interference with breastfeeding (38.6%), family pressure (13.6%), and
reason unstated (5.8%) in decreasing order of frequency. At six weeks postpartum, almost 74.8% of
adolescent mothers reported having found difficulty in breastfeeding their babies and so resorted to the
addition of top feeds. Fourteen mothers (11.8%) suffered from postnatal depression and were advised
counseling in the psychiatry outpatient department.

Neonatal outcome was also noted simultaneously (Table 2). A high proportion of babies born to adolescent
mothers were detected to have low birth weight for the respective gestational age (36; 29.1%). While 23.4%
of newborns had APGAR scores of less than seven after one minute of birth, with effective resuscitation,
only 9.7% of them had a persistent low score even after five minutes of birth. A large number of neonates
(38; 28.6%) had to be shifted to the neonatal intensive care unit (NICU) for continuous positive airway
pressure, mechanical ventilation, or prolonged IV antibiotics administration. The most common cause of
NICU admission was prematurity and its sequelae like respiratory distress syndrome and neonatal sepsis. All
newborns successfully survived the NICU stay and returned to their mothers' side after stabilization (the
median period of NICU stay being 10.6 days). 

S. No. Neonatal outcome  Frequency(n=124)

1. Weight of newborn
Appropriate for gestational age 88 (70.9%)

Low birth weight 36 (29.1%)

2. APGAR scores at one minute
Less than seven 29 (23.4%)

Seven or more 95 (76.6%)

3. APGAR scores at five minutes
Less than seven 12 (9.7%)

Seven or more 112 (90.3%)

4. Newborns requiring neonatal intensive care unit admissions  38 (28.6%)

TABLE 2: Neonatal outcome of mothers with adolescent pregnancy.
APGAR: Appearance, Pulse, Grimace, Activity and Respiration score.

Discussion
Every year, approximately 21 million adolescent girls in developing countries become pregnant, and 12
million give birth, of which 7.7 million are aged below 15 years [5]. The causes of adolescent pregnancy in
low-middle income countries (LMIC) are predominantly related to early age of marriage, exposure to
domestic or sexual violence, financial constraints, living in communities where early childbearing is a norm,
stress and depression, high-risk behavior like smoking and substance abuse, peer pressure to get indulged in
intercourse at an early age, difficulty in accessing contraceptives, fear of social stigma, financial constraints,
transportation, or restricting laws [5]. Pregnancy becomes a challenge for these teenage mothers. They are
less likely to seek prenatal care except in the third trimester [6]. As a result, risks of medical complications,
preterm labor, and low birth weight infants are much higher in teenage pregnancies. The risk of obstructed
labor is also higher among adolescent mothers due to an underdeveloped pelvis, which, if inadequately
supervised in a primary health center in the LMIC with no facilities for emergency Cesarean section, can
lead to multiple complications such as genital tract laceration, obstetric fistula, and puerperal sepsis.
Adolescent pregnancies also account for 14% of the estimated 20 million unsafe abortions performed yearly,
resulting in about 68,000 maternal mortality [7].

Teenage pregnancies are usually associated with high maternal and neonatal mortality and morbidity. It is
directly proportional to the adverse economic outcome of a nation [7,8]. Most of the available literature
mentions the determinants and outcomes of adolescent pregnancies from the continent of Africa [9-11].
Many communities in India still continue to believe in the early marriage of girls, which is the prime reason
for adolescent pregnancy in these women. Though not so uncommon, very few studies have been conducted
to assess the obstetric and neonatal outcomes in these high-risk obstetric populations. Parents and family
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play a pivotal role in early marriage and school dropout, leading to adolescent pregnancies [12]. Causes are
varied and differ from urban to rural settings [13,14]. Pregnancy and childbirth-related complications are the
leading cause of death among these girls, accounting for 99% of global maternal deaths of women aged 15-
49 years [15]. This study has tried to focus on the causes and obstetric outcomes of adolescent pregnancies
conceived by Indian girls. It clearly depicted the true scenario in the sub-urban and urban population of
Northern India. Due to a lack of awareness and household work, only a handful of women in the study
population could come for antenatal visits to the hospitals. Early marriage, family pressure, and school
dropout were the predominant risk factors for adolescent pregnancy in our study population. Anemia was
the major medical disorder complicating pregnancy. Increased Caesarean delivery and postpartum difficulty
in initiation of breastfeeding were some of the significant issues which need medical attention in the
adolescent pregnant population. 

Due to a lack of proper guidelines regarding managing adolescent pregnancies during the course of labor,
they were managed just like normal adult pregnancies. An intermittent cardiotocograph was used during
labor monitoring in an uncomplicated pregnancy. In high-risk cases with medico-surgical comorbidity,
continuous fetal health monitoring was done. Both non-pharmacological and pharmacological methods of
labor analgesia were administered as these adolescent girls were anticipated to have a low threshold for pain
sensation. Non-pharmacological analgesia was administered using encouragement for massage by birth
companions. Pharmacological analgesics included IV pethidine, tramadol, morphine, or epidural analgesia.

Just like prior studies in literature, adolescent pregnancies of the index study were also associated with many
medical comorbidities [11,13]. Pregnancy-induced hypertension, anemia, fetal growth restriction, and
oligohydramnios were the common complications. Women with antenatal anemia (51.8%) were advised to
continue oral iron therapy twice daily, and complete blood counts were repeated for two weeks to assess the
response to oral iron. Hematology outpatient referral was also ensured for proper evaluation of anemia.
However, no cases of puerperal sepsis were detected during postnatal follow-up in the study population. 

The main strength of the study lies in the fact that no prior study from India has tried to assess the obstetric
outcomes and contraceptive choices of adolescent mothers over such a large cohort of the population. It
creates a gateway to guide the obstetricians to focus more on this high-risk obstetric group. There are a few
limitations as well. It was a single-center study. Due to the huge patient load and time constraints, antenatal
counseling for postpartum contraception was impossible. This could be one of the major causes of such low
acceptance of postpartum contraceptive uptake in the study population.

Conclusions
Pregnancy has concerning health consequences on adolescent girls and their babies. Adolescent mothers
face increased risks of pregnancy-induced hypertension, anemia, labor dystocia, preterm delivery, and
difficulty in breastfeeding in the postpartum period. Options for postpartum spacing contraception have to
be explained properly to adolescent mothers using an unbiased cafeteria approach. So, it is time to create
awareness through mass educational campaigns and widespread family planning services.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. ESIC Medical College
and Hospital, Faridabad issued approval 134X/11/13/2021-IEC/36. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References
1. Dahl RE, Allen NB, Wilbrecht L, Suleiman AB: Importance of investing in adolescence from a developmental

science perspective. Nature. 2018, 554:441-450. 10.1038/nature25770
2. Raj A, Boehmer U: Girl child marriage and its association with national rates of HIV, maternal health, and

infant mortality across 97 countries. Violence Against Women. 2013, 19:536-551.
10.1177/1077801213487747

3. Elnakib S, Hussein SA, Hafez S, Elsallab M, Hunersen K, Metzler J, Robinson WC: Drivers and consequences
of child marriage in a context of protracted displacement: a qualitative study among Syrian refugees in
Egypt. BMC Public Health. 2021, 21:674. 10.1186/s12889-021-10718-8

4. Ghule M, Raj A, Palaye P, et al.: Barriers to use contraceptive methods among rural young married couples in
Maharashtra, India: qualitative findings. Asian J Res Soc Sci Humanit. 2015, 5:18-33. 10.5958/2249-
7315.2015.00132.X

5. Kozuki N, Lee AC, Silveira MF, et al.: The associations of birth intervals with small-for-gestational-age,

2022 Anupma et al. Cureus 14(10): e30775. DOI 10.7759/cureus.30775 5 of 6

https://dx.doi.org/10.1038/nature25770
https://dx.doi.org/10.1038/nature25770
https://dx.doi.org/10.1177/1077801213487747
https://dx.doi.org/10.1177/1077801213487747
https://dx.doi.org/10.1186/s12889-021-10718-8
https://dx.doi.org/10.1186/s12889-021-10718-8
https://dx.doi.org/10.5958/2249-7315.2015.00132.X
https://dx.doi.org/10.5958/2249-7315.2015.00132.X
https://dx.doi.org/10.1186/1471-2458-13-S3-S3


preterm, and neonatal and infant mortality: a meta-analysis. BMC Public Health. 2013, 13 Suppl 3:S3.
10.1186/1471-2458-13-S3-S3

6. Svanemyr J, Chandra-Mouli V, Raj A, Travers E, Sundaram L: Research priorities on ending child marriage
and supporting married girls. Reprod Health. 2015, 12:80. 10.1186/s12978-015-0060-5

7. Ganchimeg T, Ota E, Morisaki N, et al.: Pregnancy and childbirth outcomes among adolescent mothers: a
World Health Organization multicountry study. BJOG. 2014, 121 Suppl 1:40-48. 10.1111/1471-0528.12630

8. Chen XK, Wen SW, Fleming N, Demissie K, Rhoads GG, Walker M: Teenage pregnancy and adverse birth
outcomes: a large population based retrospective cohort study. Int J Epidemiol. 2007, 36:368-373.
10.1093/ije/dyl284

9. Yakubu I, Salisu WJ: Determinants of adolescent pregnancy in sub-Saharan Africa: a systematic review .
Reprod Health. 2018, 15:15. 10.1186/s12978-018-0460-4

10. Akanbi F, Afolabi KK, Aremu AB: Individual risk factors contributing to the prevalence of teenage
pregnancy among teenagers at Naguru teenage Centre Kampala. Uganda Prim Health Care. 2016, 6:1-5.
10.4172/2167-1079.1000249

11. Nour NM: Health consequences of child marriage in Africa . Emerg Infect Dis. 2006, 12:1644-1649.
10.3201/eid1211.060510

12. Silk J, Romero D: The role of parents and families in teen pregnancy prevention: an analysis of programs
and policies. J Fam Issues. 2013, 35:1339-1362. 10.1177/0192513X13481330

13. Brahmbhatt H, Kågesten A, Emerson M, et al.: Prevalence and determinants of adolescent pregnancy in
urban disadvantaged settings across five cities. J Adolesc Health. 2014, 55:S48-S57.
10.1016/j.jadohealth.2014.07.023

14. Amoran OE: A comparative analysis of predictors of teenage pregnancy and its prevention in a rural town in
Western Nigeria. Int J Equity Health. 2012, 11:37. 10.1186/1475-9276-11-37

15. Neal S, Matthews Z, Frost M, Fogstad H, Camacho AV, Laski L: Childbearing in adolescents aged 12-15 years
in low resource countries: a neglected issue. New estimates from demographic and household surveys in 42
countries. Acta Obstet Gynecol Scand. 2012, 91:1114-1118. 10.1111/j.1600-0412.2012.01467.x

2022 Anupma et al. Cureus 14(10): e30775. DOI 10.7759/cureus.30775 6 of 6

https://dx.doi.org/10.1186/1471-2458-13-S3-S3
https://dx.doi.org/10.1186/s12978-015-0060-5
https://dx.doi.org/10.1186/s12978-015-0060-5
https://dx.doi.org/10.1111/1471-0528.12630
https://dx.doi.org/10.1111/1471-0528.12630
https://dx.doi.org/10.1093/ije/dyl284
https://dx.doi.org/10.1093/ije/dyl284
https://dx.doi.org/10.1186/s12978-018-0460-4
https://dx.doi.org/10.1186/s12978-018-0460-4
https://dx.doi.org/10.4172/2167-1079.1000249
https://dx.doi.org/10.4172/2167-1079.1000249
https://dx.doi.org/10.3201/eid1211.060510
https://dx.doi.org/10.3201/eid1211.060510
https://dx.doi.org/10.1177/0192513X13481330
https://dx.doi.org/10.1177/0192513X13481330
https://dx.doi.org/10.1016/j.jadohealth.2014.07.023
https://dx.doi.org/10.1016/j.jadohealth.2014.07.023
https://dx.doi.org/10.1186/1475-9276-11-37
https://dx.doi.org/10.1186/1475-9276-11-37
https://dx.doi.org/10.1111/j.1600-0412.2012.01467.x
https://dx.doi.org/10.1111/j.1600-0412.2012.01467.x

	Assessment of Risk Factors and Obstetric Outcome of Adolescent Pregnancies Through a Prospective Observational Analysis
	Abstract
	Background
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Maternal outcome of adolescent pregnancies during the study time frame.
	TABLE 2: Neonatal outcome of mothers with adolescent pregnancy.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


