Comparative Analysis of Adverse Birth Outcomes among Teenage Mothers in Oman, Sri Lanka, and the United States


Abstract
Background: Teenage pregnancy remains a public health and social development concern because it is frequently associated with low birth weight, preterm delivery and other adverse perinatal outcomes. This paper compares selected outcomes of teenage pregnancies with young adult pregnancies in three different settings: Oman, Sri Lanka and the United States.
Methods: A secondary comparative meta-analysis was prepared from three existing studies. The extracted datasets included 307 teenage and 307 adult mothers from Oman, 980 teenage and 336 adult mothers from Sri Lanka, and 1,879,714 teenage and 2,006,650 adult mothers from the United States. Teenage mothers were defined as mothers aged 19 years or below, and adult mothers as those aged 20-24 years. Outcomes were birth weight, low birth weight (LBW; <2500 g), and preterm delivery (<37 completed weeks). Two-sample comparisons, chi-square tests and study-level odds ratios were used. Pooled odds ratios were estimated using inverse-variance methods.
Results: Birth weight was lower among babies born to teenage mothers in Oman, Sri Lanka and the United States. The pooled odds ratio for LBW among teenage mothers compared with adult mothers was 1.35 (95% CI: 1.34-1.36; I-squared=0.0%). The pooled odds ratio for preterm delivery was 1.45 (95% CI: 1.44-1.46; I-squared=0.0%).
Conclusion: Teenage pregnancy was associated with increased risks of low birth weight (LBW) and preterm delivery across the three countries. The findings support continued investment in adolescent reproductive health education, early antenatal registration, nutritional support, and targeted monitoring of pregnant adolescents. However, evidence from some studies suggests that when adequate antenatal care, appropriate maternal nutrition, and a healthy body mass index (BMI) are achieved, many of the adverse outcomes commonly associated with teenage pregnancy may be substantially reduced, although the risk of preterm delivery may still require special attention.
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1. Introduction
Teenage pregnancy is defined as pregnancy occurring among females aged 13–19 years. Despite global declines in adolescent fertility rates, teenage pregnancy remains a significant public health issue. According to the World Health Organization (WHO, 2024), millions of adolescent girls become pregnant each year, particularly in low- and middle-income countries. Adolescent pregnancy has been linked to increased risks of maternal complications, neonatal morbidity, low birth weight (LBW), and preterm birth (WHO, 2023; UNICEF, 2023). Previous studies have identified biological immaturity, inadequate prenatal care, poor nutritional status, low socioeconomic status, and limited access to reproductive health services as key contributors to adverse outcomes among teenage mothers (Fraser et al., 1995; Olausson et al., 1997; Diabelkova et al., 2023). Therefore, teenage pregnancy should not be viewed solely as a clinical issue but also as a maternal health and social development concern. Globally, adverse birth outcomes remain major contributors to neonatal and under-five morbidity and mortality. Recent evidence suggests that preterm birth and LBW continue to account for a substantial proportion of neonatal deaths worldwide, particularly in disadvantaged populations (WHO, 2023; Bradley et al., 2025; Liang et al., 2024). UNICEF (2023) estimates that millions of infants are born with low birth weight annually, highlighting the continuing public health burden. Several studies have demonstrated a significant association between adolescent pregnancy and adverse birth outcomes. Fraser et al. (1995) reported increased reproductive risks among young mothers, while Malabarey et al. (2012) found elevated risks of adverse neonatal outcomes based on an analysis of approximately 37 million births. Similar findings were reported by Traisrisilp et al. (2015) among very young adolescent mothers. In the United States, Chen et al. (2007) observed significantly increased risks of preterm birth and LBW among adolescent mothers. Comparable findings were reported in Oman by Al-Haddabi et al. (2014) and in Sri Lanka by Rahman, Razmy, and Rizath (2017). National statistics also indicate that teenage pregnancy continues to contribute to adverse maternal and neonatal outcomes. Data from the United States have shown persistent disparities in birth outcomes among adolescent mothers despite improvements in maternal healthcare services (Martin et al., 2017). Nevertheless, evidence from Sri Lanka suggests that some adverse outcomes may be attributable to underlying maternal factors such as nutritional status, body mass index (BMI), and parity rather than maternal age alone (Rahman et al., 2017). Although numerous studies have examined teenage pregnancy within individual countries, relatively few studies have compared outcomes across different healthcare systems and sociocultural contexts. Furthermore, the extent to which the relationship between teenage pregnancy and adverse birth outcomes is consistent across countries remains unclear. This study therefore compares adverse birth outcomes among teenage mothers in Oman, Sri Lanka, and the United States. The three countries represent contrasting healthcare, demographic, and socioeconomic settings, providing an opportunity to examine whether teenage pregnancy is consistently associated with adverse neonatal outcomes across different populations.
2. Materials and Methods
2.1 Study design and data sources
This was a secondary comparative study and study-level meta-analysis based on three reported datasets from Oman, Sri Lanka and the United States. The Oman dataset came from a retrospective case-control study conducted at Sultan Qaboos University Hospital. The Sri Lankan dataset came from a prospective study conducted in the Batticaloa district. The United States dataset came from nationally linked birth/infant death data for singleton births. Adult mothers aged 20-24 years were selected as the comparison group because this age band is commonly used as a low-risk young adult reference group in adolescent pregnancy studies.
2.2 Participants and definitions
Teenage mothers were defined as mothers aged 19 years or below. Adult mothers were defined as mothers aged 20-24 years. LBW was defined as birth weight below 2500 g. Preterm delivery was defined as delivery before 37 completed weeks of gestation. Where the original report presented percentages and totals, integer event counts were checked for consistency before calculating odds ratios. Table 1 shows the data description.

Table 1. Study populations included in the comparative analysis.
	Country
	Number of Teenage mothers
	Number of Adult mothers
	Data source/design

	Oman
	307
	307
	Hospital-based retrospective case-control study

	Sri Lanka
	980
	336
	Prospective study in Batticaloa district; adult subgroup aged 20-24 selected

	United States
	1,879,714
	2,006,650
	Nationally linked birth/infant death data


2.3 Statistical analysis
Mean birth weights were compared descriptively across maternal age groups and countries. Chi-square tests were used in the original analysis to examine associations between maternal age group and categorical outcomes. Odds ratios (ORs) with 95% confidence intervals (CIs) were calculated for LBW and preterm delivery. An OR above 1 indicates higher odds of the adverse outcome among teenage mothers compared with adult mothers. Pooled ORs were estimated using inverse-variance weighting. Heterogeneity was assessed using Cochran Q and I-squared statistics. Because only three study settings were available, heterogeneity estimates should be interpreted cautiously.
3. Results
3.1 Birth weight across countries
Mean birth weight was consistently significantly lower among babies born to teenage mothers than among those born to adult mothers in all three countries (p< 0.05). The lowest mean birth weights were observed in Oman, followed by Sri Lanka, while the United States had the highest mean birth weights in both maternal age groups as shown in Table 2. Although the magnitude of the difference varied by country, the direction was consistent. Teenage motherhood was associated with lower mean birth weight in all settings. The absolute difference was largest in Oman and smallest in the United States.
Table 2. Mean birth weight by country and maternal age category.
	Country
	Average Births Weight of the Babies in grams
	Difference in Birth Weight (95% CI)

	
	Adult Mothers
	Teenage Mothers
	

	Oman
	2890
	2750
	140 (45.8, 234.2)

	Sri Lanka
	2932
	2818
	114(61.63, 166.36)

	USA
	3303
	3212
	91(89.88, 92.11)



3.2 Low birth weight
Although statistically significant associations between teenage pregnancy and low birth weight were observed only in the United States, the estimated odds ratios were remarkably similar across all three countries (Oman: OR=1.41; Sri Lanka: OR=1.29; USA: OR=1.35) as shown in Table 3. The lack of statistical significance in Oman and Sri Lanka is therefore likely attributable to their comparatively smaller sample sizes, which resulted in wider confidence intervals encompassing unity. In contrast, the very large sample size available from the United States yielded extremely precise estimates and narrow confidence intervals. The pooled odds ratio of 1.35 together with the absence of heterogeneity (I²=0%) indicates a consistent association between teenage pregnancy and low birth weight across the three countries. These findings suggest that teenage motherhood is associated with approximately 35% higher odds of delivering a low-birth-weight infant regardless of geographical setting, while differences in statistical significance primarily reflect variations in study power rather than meaningful differences in effect magnitude.
Table 3. Low birth weight among teenage and adult mothers.
	Country
	Teenage LBW
	Adult LBW
	Odds ratio (95% CI)

	Oman
	71/307 (23.1%)
	54/307 (17.6%)
	1.41 (0.95-2.09)

	Sri Lanka
	159/980 (16.2%)
	44/336 (13.1%)
	1.29 (0.90-1.84)

	United States
	180453/1879714 (9.6%)
	146485/2006650 (7.3%)
	1.35 (1.34-1.36)

	Pooled estimate
	-
	-
	1.35 (1.34-1.36); I-squared=0.0%



3.3 Preterm delivery
Preterm delivery was more common among teenage mothers than adult mothers in all three countries. Teenage preterm delivery prevalence was 22.5% in Oman, 18.7% in Sri Lanka and 14.6% in the United States. The pooled OR was 1.45 (95% CI: 1.44-1.46), indicating substantially higher odds of preterm delivery among teenage mothers.

Table 4. Preterm delivery among teenage and adult mothers.
	Country
	Teenage preterm delivery
	Adult preterm delivery
	Odds ratio (95% CI)

	Oman
	69/307 (22.5%)
	42/307 (13.7%)
	1.83 (1.20-2.79)

	Sri Lanka
	183/980 (18.7%)
	43/336 (12.8%)
	1.56 (1.09-2.24)

	United States
	274814/1879713 (14.6%)
	211902/2006649 (10.6%)
	1.45 (1.44-1.46)

	Pooled estimate
	-
	-
	1.45 (1.44-1.46); I-squared=0.0%



4. Discussion
This comparative meta-analytic study shows a consistent association between teenage motherhood and adverse perinatal outcomes across Oman, Sri Lanka and the United States. Babies born to teenage mothers had lower mean birth weight in all three settings. Teenage mothers also had higher prevalence of LBW and preterm delivery. The pooled results suggest that teenage motherhood is associated with approximately 35% higher odds of LBW and 45% higher odds of preterm delivery compared with young adult motherhood. The findings are consistent with the broader literature on adolescent pregnancy. Biological immaturity may contribute to poorer outcomes through incomplete maternal growth, competition for nutrients between the adolescent mother and fetus, and higher vulnerability to obstetric complications. However, biological explanations alone are insufficient. Social determinants such as poverty, lower educational attainment, delayed or inadequate antenatal care, poor nutrition, stigma and limited decision-making power may also increase risk among teenage mothers. The cross-country differences are also informative. The United States had the highest mean birth weights and the lowest prevalence of LBW and preterm delivery among teenage mothers in this dataset. Oman had the lowest mean birth weight and the highest prevalence of both LBW and preterm delivery among teenage mothers. Sri Lanka occupied an intermediate position. These differences may reflect variation in data sources, sampling frames, socio-economic profile, antenatal care systems, maternal nutrition and recording procedures. The public health implications are clear. Teenage pregnancy prevention remains important, but prevention alone is not sufficient. Pregnant adolescents require early identification, respectful antenatal care, nutritional assessment, psychosocial support and closer follow-up for fetal growth and preterm birth risk. Schools, primary health care services and community organizations can play an important role in reproductive health education and early referral. The study has limitations. First, it is based on secondary data from three studies with different designs and periods. Second, individual-level adjustment for confounders such as BMI, parity, education, income, marital status and antenatal care attendance was not possible. Third, the large USA sample strongly influences pooled estimates even though inverse-variance methods were used. Fourth, the available data permitted only study-level meta-analysis rather than individual participant meta-analysis. Finally, some inconsistencies in the original project tables required conservative data checking before analysis.
An interesting finding from the Sri Lankan study by Rahman et al. (2017) is that teenage pregnancy was not directly associated with several adverse obstetric and perinatal outcomes after accounting for maternal characteristics. In that study, preterm birth was the only adverse outcome directly associated with teenage motherhood, whereas other adverse outcomes were largely attributable to factors that were more prevalent among teenage mothers, particularly lower BMI and nulliparity. Furthermore, no significant differences were observed between teenage and adult mothers regarding intrauterine growth restriction, perinatal complications, or lower segment caesarean section. These findings suggest that the adverse outcomes frequently attributed to teenage pregnancy may, in part, be mediated through modifiable maternal risk factors rather than maternal age alone. In some cultural settings, particularly in parts of South Asia and the Middle East, teenage pregnancy may be socially accepted within marriage and is not always unintended. Under such circumstances, where adequate prenatal care, good maternal nutritional status, and healthy BMI are maintained, the risks associated with teenage pregnancy may be substantially reduced. Nevertheless, the consistently higher prevalence of preterm delivery observed across Oman, Sri Lanka, and the United States indicates that adolescent mothers remain a vulnerable group requiring careful antenatal monitoring and targeted healthcare interventions.
5. Conclusion
Teenage pregnancy was associated with lower mean birth weight, higher LBW and higher preterm delivery in Oman, Sri Lanka and the United States. The pooled analysis indicated increased odds of both low birth weight and preterm delivery among teenage mothers compared with adult mothers aged 20-24 years. These findings support targeted adolescent reproductive health programmes, improved antenatal care access, maternal nutrition support and closer monitoring of pregnant teenagers. Future studies should use individual-level data and adjust for BMI, parity, education, income, marital status and antenatal care attendance to clarify the pathways linking teenage pregnancy to adverse birth outcomes. The evidence from some studies suggests that when adequate antenatal care, appropriate maternal nutrition, and a healthy BMI are achieved, many of the adverse outcomes commonly associated with teenage pregnancy may be substantially reduced, although the risk of preterm delivery may still require special attention.
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