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Abstract 13 

Objective: Adolescent pregnancies are known to be associated with adverse 14 

outcomes. Our objective was to compare pregnancy outcomes amongst 15 

adolescents (young adolescents YA: 15-17 years; older adolescents OA: 18-19 16 

years) and young adults (20 to 25 years) 17 

Methods: Study was conducted at Aga Khan University Hospital, Karachi. Ten-18 

year retrospective record review was done through convenience sampling. Data 19 

was collected on predesigned proforma. Participants were 396 primiparous 20 

adolescents (15-19 years) with singleton low-risk pregnancy. Reference-group 21 

included 410 primiparous, low-risk, young adults. Pregnancies complicated 22 

with preexisting diabetes mellitus, chronic hypertension, renal disorders or 23 

cardiac diseases were excluded. Maternal /neonatal outcomes were compared 24 

amongst groups.  25 

Results: Out of 806 charts reviewed, 75 (9.3%) were YA, 321 (39.8%) were 26 

OA and 410 (50.9%) were 20-25 years old young adults. Most of the un-booked 27 

cases were in young adolescents; 17 (22.7% YA), 41 (12.8% OA) and 33 (8.0% 28 
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reference -group) (p-value 0.001). This group also booked at a later gestational 29 

age; YA (19.6±10.4 weeks), OA (17.2±9.3 weeks) and controls (15.5n±8.8 30 

weeks) (p-value 0.002). Gestational age at delivery was not significantly 31 

different among the groups. Adolescents had a decreased likelihood of cesarean 32 

section with youngest group having 29% less chance of cesarean delivery (OR 33 

95% CI 0.41, 0.2) compared to women of 20-25 years of age.  Difference in 34 

maternal/neonatal outcomes remained insignificant between groups at 35 

univariate and multivariate analysis. 36 

Conclusion: Maternal/neonatal outcomes in adolescents were comparable to 37 

young adults. Good antenatal care, evidence-based protocols, and strong family 38 

backing may reduce risks to mothers/babies in adolescent pregnancies. 39 

Keywords: Adolescent pregnancy, low-middle income countries, maternal 40 

outcomes, neonatal outcomes, teenage pregnancy 41 

 42 

Introduction 43 

According to World Health Organization (WHO), adolescent pregnancy is 44 

defined as pregnancy in girls aged between 10 to 19 years. More than 90% of 45 

these births occur in low/middle income countries (LMIC) (1). Teenage 46 

pregnancy is considered as high-risk with serious health implications for mother 47 

and child, due to double burden of reproduction and growth and physiological/ 48 

anatomic immaturity (2, 3). Reproductive immaturity, defined as ‘gynecological 49 

age’ (number of years from menarche) less than 3 years predisposes younger 50 

adolescents to pregnancy complications (4, 5) . Besides, low socioeconomic 51 

status, tobacco/alcohol consumption, lack of prenatal care/ social support, and 52 

malnutrition have also been identified as factors contributing to increased 53 

obstetric and neonatal complications in pregnant adolescents (6-8).  In developing 54 

countries, pregnancy and delivery complications are leading causes of mortality 55 

amongst girls aged 15-19 years (9-11). However, currently available evidence 56 

regarding outcomes for teenage pregnancies is conflicting (12) . Several studies 57 
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have shown adolescent pregnancies to be associated with adverse outcomes like 58 

preterm births, small for gestational age, intrauterine growth restriction, 59 

cephalo-pelvic disproportion, postpartum hemorrhage, preeclampsia/eclampsia, 60 

anemia and neonatal deaths (13, 14). Conversely, studies from developed countries 61 

with a robust maternal and neonatal healthcare system have reported that except 62 

for preterm deliveries, teenage pregnancies overall have good outcomes(6). 63 

To the best of our knowledge, available literature for teenage pregnancies in 64 

LMIC has mostly focused on women of rural areas with poor literacy rate and 65 

belonging to low socio-economic group.(12) Poverty itself is related with issues 66 

of health seeking behavior, maternal nutrition, health literacy and many factors 67 

which affect pregnancy outcomes independent of age of the mother. Pregnancy 68 

and neonatal outcomes in middle and high income literate population of a LMIC 69 

have not been studied well.  Exploring pregnancy outcomes in this population 70 

will reduce the confounders and effect of young maternal age can be studied 71 

better. Hence the aim of this study was to compare pregnancy outcomes 72 

amongst adolescents (young and older) and young adults between 20 to 25 years 73 

age at a tertiary level hospital in urban setting catering middle to high income 74 

population. 75 

 76 

Methods 77 

This was a 10-year retrospective record review of adolescent primiparas 78 

between 13 to 19 years of age, with singleton pregnancy and cephalic 79 

presentation, who delivered at Aga Khan University Hospital (AKUH), Karachi, 80 

after 24 weeks of gestation, from 1st January 2007 to 31st December 2016. 81 

Primiparas between 20 and 25 years who delivered in the same period were 82 

taken as controls. Women aged more than 25 years were not included in our 83 

study to avoid confounding effect of increasing maternal age on pregnancy and 84 

delivery.  Keeping preterm birth rate in adolescents at 23.6% and in controls at 85 

15.7%, power at 80% and alpha value at 5%, sample size was calculated as 396 86 
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in each group, using the WHO sample size calculator(15). Data collection was 87 

started after obtaining exemption for the study from the Ethical Review 88 

Committee of Aga khan University. 89 

Out of 44,191 deliveries in the 10-year period, 904 deliveries (2.05%) were 90 

among teenage women and 12,121 deliveries (27.43%) were in women between 91 

20 to 25 years. Three hundred and ninety six charts of adolescent pregnant 92 

women and 410 charts of women aged between 20 to 25 years were selected 93 

through convenience sampling. As lower ‘gynecological age’ is related to worse 94 

pregnancy outcomes, we sub-divided adolescent pregnancies into young (15-17 95 

years) and older adolescents (18 -19 years) (5)  as has been recommended by 96 

Center for Disease Control and Prevention (16). We did not further subdivide the 97 

group into <15 years as we did not have any gravidas less than 15 years in our 98 

study population. 99 

Charts were reviewed and data was collected on a predesigned proforma. All 100 

pregnancies complicated with any preexisting medical problems like diabetes 101 

mellitus, chronic hypertension, renal disorders, autoimmune diseases or cardiac 102 

diseases were excluded.  103 

The parameters recorded for each patient included maternal demographics, 104 

gestational age at antenatal booking and at delivery, antenatal booked/un-105 

booked status, maternal weight and Body Mass Index (BMI) at antenatal 106 

booking/delivery, induction of labour/ spontaneous onset of labour, use of 107 

epidural analgesia during labour and mode of delivery. Maternal complications 108 

compared among the three groups included preterm delivery, hypertensive 109 

disorders of pregnancy, gestational diabetes, antepartum hemorrhage (placental 110 

abruption and placenta previa), anemia and postpartum hemorrhage (PPH).  111 

Comparison of perinatal outcomes included APGAR scores, birth weights, 112 

neonatal growth centiles, presence of congenital abnormalities, admission to 113 

NICU, still birth and neonatal deaths. 114 Prov
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The data was entered and analyzed by using SPSS version 19.0. Means and 115 

standard deviations and proportions were estimated during descriptive analysis. 116 

Crude and adjusted odd ratios were calculated using logistic regression. 117 

Multivariate analysis was done to adjust for pre-pregnancy BMI and gestational 118 

weight gain (GWG). Weight/BMI recorded during first trimester is considered 119 

as pre-pregnancy weight/BMI which is used to determine the effect of women’s 120 

nutritional status on her pregnancy outcomes. GWG variable was developed by 121 

subtracting weight at delivery from weight in first trimester.  Multivariate 122 

analysis was done for a sub-set of 376 women who registered during first 123 

trimester of pregnancy and their weight and BMI were recorded during this time 124 

period. We could not perform multivariate analysis for neonatal outcomes and 125 

some of the maternal outcomes because of sparse data. 126 

Working definitions 127 

• Low birth weight: Neonatal birth weight less than 2500grams 128 

• Postpartum hemorrhage (PPH): Documented blood loss of ≥500 ml during 129 

vaginal and ≥1000ml during Caesarean section or a difference in 130 

hemoglobin level of ≥3 grams before and after delivery 131 

• Hypertensive disorders of pregnancy: Blood Pressure readings of 132 

≥140/90mmHg at least 4 hours apart, with/without ≥300mg urinary 133 

proteins in 24 hours, developing after 20 weeks gestation in previously 134 

normotensive non-proteinuric women 135 

• Gestational diabetes:  Glucose intolerance of variable degree with onset or 136 

first recognition during pregnancy 137 

• Anemia: Hemoglobin levels of <11gm/dL 138 

• Neonatal Growth Centile: Calculated by using Intergrowth 21st 139 

standard/references, which is a robust clinical tool to monitor and evaluate 140 

neonatal well-being(17) 141 

• Antenatal un-booked cases: Patients who attended for less than four 142 

antenatal visits. 143 
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Results 144 

Altogether 806 medical records of pregnant women were reviewed. Out of 806, 145 

75 (9.3%) were 15-17 years old young adolescents (YA), and 410(50.9%) were 146 

20-25 years old adults (controls). Highest proportions (22.7%) of un-booked 147 

cases were in YA (p-value 0.001). This group also booked at a later gestational 148 

age than the other two groups (p-value 0.002). However, gestational age at 149 

delivery was not significantly different among the three age-groups. 150 

Three hundred and seventy six (46.42%) women were booked in the first 151 

trimester. Data for first trimester weight/BMI, which was considered equivalent 152 

to pre-pregnancy weight/BMI, was available for this group of women.  Pre-153 

pregnancy weight/BMI and GWG was not significantly different across the 154 

groups (Table 1). 155 

Maternal age had a negative correlation in availing epidural analgesia during 156 

labor. Mothers between 15-17 years of age were 3.5 times likely not to opt for 157 

epidural analgesia during labour (OR 95% CI 1.5, 7.9) whereas 18-19 year old 158 

women had odds of 2.7 times (OR 95% CI 1.7, 4.0) of not  requesting epidural 159 

analgesia. Mode of delivery was also independently associated with age of 160 

mother, with decreased likelihood of cesarean section in younger mothers 161 

(Crude OR 0.71OR 95% CI 0.41, 0.2) compared to women of 20-25 years of 162 

age. At univariate analysis, we found that being a teenager did not put women at 163 

a risk of having complications during pregnancy and child birth (Table 2). 164 

Model was adjusted for pre-pregnancy BMI and weight gain during pregnancy. 165 

Even after adjusting for these potential confounders we did not find an 166 

association between age of the mother and any adverse pregnancy outcomes. 167 

Association of mode of delivery with age was not found at multivariate 168 

analysis. (Table 3). 169 

Out of 806 deliveries, 17 (2%) babies were stillborn. Only 1 baby belonged to 170 

the youngest age group and highest numbers (n=9) were found in the 20-25 171 

years group. A protective effect of age was observed on status of baby at birth 172 
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(15-17 years OR = 0.59; 18-19 years= 0.99) but this was not statistically 173 

significant. Regarding other neonatal outcomes like neonatal growth centile < 174 

10%, birth weight < 2500 grams, congenital anomaly and NICU admission; 175 

none were found to have statistically significant association with age of the 176 

mother. Hence, we did not find adolescent mothers having any higher risk of 177 

adverse neonatal outcomes compared to mothers of 20-25 years of age at 178 

univariate analysis. (Table 4) 179 

 180 

Discussion 181 

The results indicate that in our study population, there is no significant 182 

difference in pregnancy outcomes between adolescents (young and older) and 183 

young adults (20-25 years) (18). 184 

Over 10 years study period, 2.05% of total deliveries at AKUH were among 185 

adolescents. This was comparable to rate of adolescent deliveries in developed 186 

countries (7, 13, 19, 20). According to Pakistan Demographic Health Survey 2013-187 

14, adolescent pregnancy rate in Pakistan is 8%(21). Our results are much lower 188 

and may not be reflective of the true picture of Pakistani population. These 189 

women mainly belonged to upper-middle-income families where early 190 

marriages are less common. Shah et al conducted similar study in public sector 191 

hospitals of Pakistan and found the frequency of teenage pregnancies to be 192 

higher at 5.8% (12). 193 

The focused antenatal care model of WHO recommends at least four antenatal 194 

visits with the first visit before 16 weeks gestation (11) .  More than 75% of our 195 

patients were booked. Women between 20 and 25 years showed a significantly 196 

higher booking status as compared to both the groups of adolescents(8, 19, 22-24) 197 

(Table 1). Also, the gestational age at booking was earlier (before 16 weeks 198 

gestation) in adults (18)  and these differences were statistically significant (Table 199 

1).  In our culture extended families are commoner and adolescent girls being 200 Prov
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younger are more likely to be dependent on their families for decisions (12). 201 

Elders may also influence decisions regarding antenatal booking and its timing. 202 

Out of 806 participants, booking BMI was available for patients booked in first 203 

trimester (n=372). Pre-pregnancy BMI, among these 372 patients, was normal 204 

with average GWG. No significant difference was seen in the booking BMI or 205 

GWG across the three groups.  Others have reported mean booking BMI to be 206 

significantly higher in adults as compared to adolescents (12, 18, 25). This 207 

difference is not apparent in our study as we included women only up to 25 208 

years in our control group while others included subjects up to 35 years of age. 209 

Vivatkusol et al showed that maternal outcomes were significantly affected by 210 

extremes of weights.  Anemia and preterm deliveries were more common 211 

among underweight women whereas overweight women were more prone to 212 

cesarean section and preeclampsia (26). In our study there was no difference in 213 

maternal outcomes on multiple regression analysis after adjusting for BMI. The 214 

reason for this difference may be that pre-pregnancy BMI was available for only 215 

a small sample of women (n=372) and study was not powered for this sub-216 

sample analysis. Scarcity of data is a limitation of this retrospective study. 217 

Tyrberg et al have reported that adolescent population in Sweden availed 218 

intrapartum epidural analgesia more frequently than adults (7). Conversely, use 219 

of epidural analgesia during labour was seen to be significantly less in our 220 

teenage patients compared to adults. This may be related to several local myths 221 

regarding use of epidural analgesia, which may influence the decision (27). 222 

Again, cultural issues would lead to these decisions being mainly taken by older 223 

family members who are more likely to be influenced by these myths (12). 224 

Several studies have reported anemia to be more common in adolescent 225 

pregnancies (5, 18, 24). This may be because majority of subjects in those studies 226 

were unmarried women with poor social support, belonged to disadvantaged 227 

socioeconomic background and had poor nutritional status (14, 16, 19, 24) . Increased 228 

iron requirement with commencement of menstruation and growth spurt, along 229 
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with poor iron stores may be other postulated mechanisms for anemia in 230 

adolescent pregnant women (19). Our study did not find any difference in 231 

frequency of anemia in adolescents and adults (28).  Probable reasons could be 232 

higher socioeconomic ranking, good family support and being married. Besides, 233 

nearly three-fourths of study population was antenatally booked and was 234 

prescribed iron and folic acid supplements throughout pregnancy. 235 

On univariate analysis, there was a significantly reduced risk of Caesarean 236 

delivery in adolescents compared to adults (12-14, 16, 19). Higher vaginal delivery 237 

rates in adolescents may be due to, better myometrial function, physical 238 

endurance, greater connective tissue elasticity, better cervical compliance and 239 

tendency for smaller babies (13, 19)  . It may also be reflective of obstetrician 240 

concern regarding impact of caesarean delivery on the future obstetric career in 241 

young gravidas (7, 13). Dutta et al have reported double the chance of cesarean 242 

deliveries in their population of adolescents compared to adults (24) while others 243 

found no difference in the mode of delivery between the two groups (3, 25, 28). 244 

Few studies have reported higher risk of postpartum hemorrhage (PPH) in 245 

adolescents (14, 16) while Tyrberg et al found it to be less frequent in their teenage 246 

mothers (7). There was no significant difference in the occurrence of PPH among 247 

our groups and is comparable with other studies (3, 12, 13, 18, 25).  Likely reasons for 248 

this are; routine antenatal iron supplements, identification of patients at high 249 

risk for PPH, active management of third stage of labour and timely 250 

intervention. On-floor senior cover and trained labour room team may be other 251 

factors that may reduce the risk. This suggests that there may be factors, other 252 

than patients’ age that are responsible for bleeding during delivery (3). 253 

Risks of PTB and LBW in teenage mothers have been found to be higher in 254 

several studies (24, 25, 29). Our results showed no such difference among 255 

adolescents and adults (6, 7).  We calculated the growth centile of neonates using 256 

the Intergrowth 21st standard/references chart adjusting for the gender as well as 257 

gestational age at birth, to confirm any difference in the growth centiles among 258 
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the neonates in the three groups. Neonatal weights of < 10th centile were 259 

comparable between the groups. This difference may be attributed to the 260 

dissimilarity in race and social status of our population. Besides unhealthy 261 

habits like smoking and alcohol intake are not common in our culture. Being 262 

married with good family support may have contributed to reduced PTB and 263 

LBW risks in our study population. 264 

Overall our results differ from other institutions of Pakistan. We believe the 265 

reason for this is that, other studies in Pakistan have mainly been conducted at 266 

government tertiary care centers or in community hospitals that usually cater to 267 

the low and lower-middle class population who lack education and access to 268 

proper antenatal care (12,28). Most of these patients are non-booked. Prenatal care 269 

is important to screen for the biological risks of adolescent pregnancy like; 270 

anemia, infections and cervical shortness. Besides, antenatal care also helps 271 

provide psychosocial support in stressful situations which teenaged mothers 272 

often encounter (12, 28). Emotional stress can be a cause of preterm delivery by 273 

causing endocrine disturbances (28). Our study was conducted in a private, fully 274 

equipped, centrally located, tertiary care hospital catering to an educated, urban 275 

population belonging to relatively advantaged socio-economic group who have 276 

awareness regarding importance of antenatal care. Other factors influencing our 277 

results might be adherence to evidence-based protocols, for 278 

antenatal/intrapartum care and commendable neonatal care facilities. Moreover, 279 

our hospital has a system of patient recall for antenatal visits through SMS and 280 

telephonic calls. These factors could have had an influence on our results that 281 

may indicate that good quality antenatal care with observance of evidence based 282 

protocols, along with strong family support may reduce risks to mothers and 283 

their babies in adolescent pregnancies. However, generalization of these results 284 

to the larger segment of population in low-middle income countries should be 285 

done with caution. 286 

 287 
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Conclusion 288 

This study showed that age of the pregnant women alone may not be a risk 289 

factor for adverse obstetric outcomes. Good quality antenatal care with 290 

observance of evidence based protocols, along with strong family support may 291 

reduce risks to mothers and their babies in adolescent pregnancies. 292 

 293 

Limitation 294 

This study is retrospective-designed and conducted at a single tertiary care 295 

hospital in a low-middle income country. Hence its results may not be 296 

extrapolated to developed countries. 297 

 298 

Disclaimer: This manuscript has not been published nor submitted for 299 

publication elsewhere except as poster presentation in the proceedings of a 300 

scientific meeting. 301 

 Malaysian International Scientific Congress of Obstetrics & Gynaecology 302 

(MISCOG) July 2018   303 

 The RCOG CONGRESs London, June 2019. 304 

Conflict of interest: None of the authors have a conflict of interest 305 

Funding disclosure: None 306 

 307 

References 308 

1. WHO. Preventing Early Pregnancy and Poor Reproductive Outcomes 309 

Among Adolescents in Developing Countries 2011 [cited 2017 20th 310 

November]. Available from: 311 

http://www.who.int/immunization/hpv/target/preventing_early_pregnancy_and_312 

poor_reproductive_outcomes_who_2006.pdf. 313 

2. Mukhopadhyay P, Chaudhuri R, Paul B. Hospital-based perinatal 314 

outcomes and complications in teenage pregnancy in India. Journal of health, 315 

population, and nutrition. 2010;28(5):494. 316 

Prov
isi

on
all

y A
cc

ep
ted

 fo
r P

ub
lic

ati
on



12 

12 

3. Fouelifack FY, Tameh TY, Mbong EN, Nana PN, Fouedjio JH, Fouogue 317 

JT, et al. Outcome of deliveries among adolescent girls at the Yaounde central 318 

hospital. BMC pregnancy and childbirth. 2014;14:102. 319 

4. Maryam K, Ali S. Pregnancy outcome in teenagers in East Sauterne of 320 

Iran. J Pak Med Assoc. 2008;58(10):541-4. 321 

5. Ganchimeg T, Ota E, Morisaki N, Laopaiboon M, Lumbiganon P, Zhang 322 

J, et al. Pregnancy and childbirth outcomes among adolescent mothers: a World 323 

Health Organization multicountry study. BJOG : an international journal of 324 

obstetrics and gynaecology. 2014;121 Suppl 1:40-8. 325 

6. Raatikainen K, Heiskanen N, Verkasalo PK, Heinonen S. Good outcome 326 

of teenage pregnancies in high-quality maternity care. The European Journal of 327 

Public Health. 2006;16(2):157-61. 328 

7. Tyrberg RB, Blomberg M, Kjolhede P. Deliveries among teenage women 329 

- with emphasis on incidence and mode of delivery: a Swedish national survey 330 

from 1973 to 2010. BMC pregnancy and childbirth. 2013;13:204. 331 

8. Guimaraes AM, Bettiol H, Souza L, Gurgel RQ, Almeida ML, Ribeiro 332 

ER, et al. Is adolescent pregnancy a risk factor for low birth weight? Revista de 333 

saude publica. 2013;47(1):11-9. 334 

9. Mayor S. Pregnancy and childbirth are leading causes of death in teenage 335 

girls in developing countries. BMJ. 2004;328(7449):1152. 336 

10. McIntyre P. Pregnant adolescents 337 

Delivering on global promises of hope. In: Organisation WH, editor. Geneva 338 

Switzerland2006. p. 28. 339 

11. Gross K, Alba S, Glass TR, Schellenberg JA, Obrist B. Timing of 340 

antenatal care for adolescent and adult pregnant women in south-eastern 341 

Tanzania. BMC pregnancy and childbirth. 2012;12:16. 342 

12. Shah N, Rohra DK, Shuja S, Liaqat NF, Solangi NA, Kumar K, et al. 343 

Comparision of obstetric outcome among teenage and non-teenage mothers 344 Prov
isi

on
all

y A
cc

ep
ted

 fo
r P

ub
lic

ati
on



13 

13 

from three tertiary care hospitals of Sindh, Pakistan. J Pak Med Assoc. 345 

2011;61(10):963-7. 346 

13. Torvie AJ, Callegari LS, Schiff MA, Debiec KE. Labor and delivery 347 

outcomes among young adolescents. Am J Obstet Gynecol. 2015;213(1):95 e1-348 

8. 349 

14. Kawakita T, Wilson K, Grantz KL, Landy HJ, Huang CC, Gomez-Lobo 350 

V. Adverse Maternal and Neonatal Outcomes in Adolescent Pregnancy. Journal 351 

of pediatric and adolescent gynecology. 2016;29(2):130-6. 352 

15. Lwanga SK, Lemeshow S, Organization WH. (1991). Sample size 353 

determination in health studies: a practical manual/S.K. Lwanga and 354 

S.Lemeshow. World Health Organization. [cited 2020 Mar 10]. Available 355 

from:https://apps.who.int/iris/handle/10665/40062. 356 

16. Socolov DG, Iorga M, Carauleanu A, Ilea C, Blidaru I, Boiculese L, et al. 357 

Pregnancy during Adolescence and Associated Risks: An 8-Year Hospital-358 

Based Cohort Study (2007-2014) in Romania, the Country with the Highest 359 

Rate of Teenage Pregnancy in Europe. BioMed research international. 360 

2017;2017:9205016. 361 

17. Papageorghiou AT, Kennedy SH, Salomon LJ, Altman DG, Ohuma EO, 362 

Stones W, et al. The INTERGROWTH-21st fetal growth standards: toward the 363 

global integration of pregnancy and pediatric care. American journal of 364 

obstetrics and gynecology. 2018;218(2):S630-S40. 365 

18. Minjares-Granillo RO, Reza-Lopez SA, Caballero-Valdez S, Levario-366 

Carrillo M, Chavez-Corral DV. Maternal and Perinatal Outcomes Among 367 

Adolescents and Mature Women: A Hospital-Based Study in the North of 368 

Mexico. Journal of pediatric and adolescent gynecology. 2016;29(3):304-11. 369 

19. Demirci O, Yilmaz E, Tosun O, Kumru P, Arinkan A, Mahmutoglu D, et 370 

al. Effect of Young Maternal Age on Obstetric and Perinatal Outcomes: Results 371 

from the Tertiary Center in Turkey. Balkan medical journal. 2016;33(3):344-9. 372 Prov
isi

on
all

y A
cc

ep
ted

 fo
r P

ub
lic

ati
on



14 

14 

20. Leppalahti S, Gissler M, Mentula M, Heikinheimo O. Is teenage 373 

pregnancy an obstetric risk in a welfare society? A population-based study in 374 

Finland, from 2006 to 2011. BMJ open. 2013;3(8):e003225. 375 

21. International NIoPSNPaI. Pakistan Demographic and Health Survey 376 

2012-13. In: International. NIoPSNPaI, editor.: Islamabad, Pakistan, and 377 

Calverton, Maryland, USA: NIPS and ICF International; 2013. p. 69-80. 378 

22. Ganchimeg T, Mori R, Ota E, Koyanagi A, Gilmour S, Shibuya K, et al. 379 

Maternal and perinatal outcomes among nulliparous adolescents in low- and 380 

middle-income countries: a multi-country study. BJOG : an international journal 381 

of obstetrics and gynaecology. 2013;120(13):1622-30; discussion 30. 382 

23. Lee SH, Lee SM, Lim NG, Kim HJ, Bae SH, Ock M, et al. Differences in 383 

pregnancy outcomes, prenatal care utilization, and maternal complications 384 

between teenagers and adult women in Korea: A nationwide epidemiological 385 

study. Medicine. 2016;95(34):e4630. 386 

24. Dutta I, Joshi P. Maternal and perinatal outcome in teenage vs. 387 

Vicenarian primigravidae - a clinical study. Journal of clinical and diagnostic 388 

research : JCDR. 2013;7(12):2881-4. 389 

25. Kirbas A, Gulerman HC, Daglar K. Pregnancy in Adolescence: Is It an 390 

Obstetrical Risk? Journal of pediatric and adolescent gynecology. 391 

2016;29(4):367-71. 392 

26. Vivatkusol Y, Thavaramara T, Phaloprakarn C. Inappropriate gestational 393 

weight gain among teenage pregnancies: prevalence and pregnancy outcomes. 394 

International journal of women's health. 2017;9:347-52. 395 

27. Minhas MR, Kamal R, Afshan G, Raheel H. Knowledge, attitude and 396 

practice of parturients regarding Epidural Analgesia for labour in a university 397 

hospital in Karachi. J Pak Med Assoc. 2005;55(2):63-6. 398 

28. Medhi R, Das B, Das A, Ahmed M, Bawri S, Rai S. Adverse obstetrical 399 

and perinatal outcome in adolescent mothers associated with first birth: a 400 Prov
isi

on
all

y A
cc

ep
ted

 fo
r P

ub
lic

ati
on



15 

15 

hospital-based case-control study in a tertiary care hospital in North-East India. 401 

Adolescent health, medicine and therapeutics. 2016;7:37-42. 402 

29. Liu X, Zhang W. Effect of maternal age on pregnancy: a retrospective 403 

cohort study. Chinese medical journal. 2014;127(12):2241-6. 404 

 405 

-------------------------------------------------------------------- 406 

 407 

Tables 

Table 1: Baseline characteristics of study participants by groups 

*n=372 

 

Variables 15-17 years old 

N=75 

n (%) 

Mean±SD 

18-19 years old 

N=321 

n (%) 

Mean±SD 

20-25 years old 

N=410 

n (%) 

Mean±SD 

P-value 

Pre-pregnancy Weight * 55.6±8.1 56.1±14.0 58.2±12.0 0.25 

Gestational weight gain* 10.7±5.6 12.0±9.8 12.7±4.9 0.36 

Pre-pregnancy Body Mass 
Index at booking* 

23.1±3.7 22.1±3.9 23.0±4.4 0.13 

Booking status: 

Booked 

Un-booked 

 

58 (77.3) 

17 (22.7)  

 

280 (87.2) 

41 (12.8) 

 

377 (92.0) 

33 (8.0) 

 

0.001 

Gestational age at 
booking 

19.6±10.4 17.2±9.3 15.5±8.8 0.002 

Gestational age at delivery 39.33±1.0 38.5±1.7 38.7±1.7 0.13 

408 
 409 

------------------------------------------------------------ 410 

 411 
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Table: 2 Un-adjusted multivariate model for pregnancy and delivery outcomes between 412 

pregnant women in three age groups 413 

Variables 15-17 years old 

N=75 

n (%) 

18-19 years old 

N=321 

n (%) 

20-25 years old

N=410 

n (%) 

Hypertension during pregnancy: 
No 
Yes 
OR (95% CI) 

 
69 (92) 
6 (8.0) 
0.87 (0.35, 2.1)

 
296 (92.2) 
25 (7.8) 
0.85 (0.50, 1.4) 

 
373 (91.0) 
37 (9.0) 
1 

Gestational Diabetes Mellitus: 
No 
Yes 
OR (95% CI) 

 
73 (97) 
2 (2.7) 
0.83 (0.18, 3.7)

 
309 (96.3) 
12 (3.7) 
1.1 (0.53, 2.6) 

 
397 (96.8) 
13 (3.2) 
1 

Anemia: 
No 
Yes 
OR (95% CI) 

 
66 (88.0) 
9 (12.0) 
1.7 (0.78, 3.8)

 
308 (96.0) 
13 (4.0) 
0.53 (0.27, 1.0) 

 
380 (92.7) 
30 (7.3) 
1 

Induction of labor: 
No 
Yes 
OR (95% CI) 

 
53 (74.6) 
18 (25.4)  
0.62 (0.35, 1.1)

 
178 (62.7)  
106 (37.3) 
1.0 (0.79, 1.5) 

 
245 (64.8) 
133 (35.2) 
1 

Use of epidural analgesia during labor: 
No  
Yes 
OR (95% CI) 

 
62 (89.9)  
7 (10.1)  
3.5 (1.5,7.9)

 
251 (87.2) 
37 (12.8) 
2.7 (1.7,4.0)

 
263 (71.5) 
105 (28.5) 
1 

Mode of delivery:  
Vaginal delivery 
Cesarean section 
OR (95% CI) 

 
53 (70.7) 
22 (29.3) 
0.71 (0.41, 0.2) 

 
219 (68.2) 
102 (31.8) 
0.79 (0.58, 1.0)

 
259 (63.2) 
151 (36.8) 
1 

Postpartum hemorrhage: 
No 
Yes 
OR (95% CI) 

 
70 (93.3) 
5 (6.7) 
0.64 (0.24, 1.6)

 
297 (92.5) 
24 (7.5) 
0.72 (0.43, 1.2) 

 
369 (90.0) 
41 (10.0) 
1 

-Analyzed through logistic regression 414 

 415 

------------------------------------------------------- 416 

 417 
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Table: 3 Adjusted multivariate model for pregnancy and delivery outcomes between 419 

pregnant women in three age groups  420 

Variables 15-17 years old 
N=24 
n (%)

18-19 years old 
N=131 
n (%)

20-25 years old 
N=216 
n (%) 

Hypertensive disorders of 
pregnancy: 
No 
Yes 
OR (95% CI) 

 
   
21 (87.5) 
3(12.5) 
3.8 (0.94,15.8)

 
 
123 (93.9) 
8 (6.1) 
0.98 (0.37, 2.5)

 
 
202 (93.5) 
14 (6.5) 
1 

Anemia: 
No 
Yes 
OR (95% CI) 

  
21 (87.5) 
3 (12.5)  
1.0 (0.22, 4.8)

 
124 (94.7) 
7 (5.3) 
0.59 (0.24, 1.4)

 
197 (91.2) 
19 (8.8) 
1 

Induction of labor: 
No 
Yes 
OR (95% CI) 

 
18 (78.3) 
5(21.7)  
0.35 (0.11,1.1) 

 
75 (63.6)  
43 (36.4) 
0.98 (0.60, 

1.5)

 
124 (62.9) 
73 (37.1) 
1 

Mode of delivery:  
Vaginal delivery 
Cesarean section 
OR (95% CI) 

 
17 (70.8) 
7 (29.2)  
0.75 (0.29, 1.9) 

 
95(72.5) 
36 (27.5) 
0.72 (0.44, 1.1)

 
136 (63.0) 
80(37.0) 
1 

Postpartum hemorrhage: 
No 
Yes 
OR (95% CI) 

 
23 (95.8) 
1(4.2)  
0.62 (0.78, 4.9)

 
116 (88.5) 
15 (11.5) 
1.5 (0.74,3.3)

 
200 (92.6) 
16 (7.4) 
1 

-Analyzed through logistic regression on 372 women with complete data, adjusted for 421 

pregnancy weight gain and BMI at booking 422 

-GDM was not analyzed because of sparse data 423 

 424 

--------------------------------------------------------- 425 

 426 

 427 

 428 

 429 

 430 
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Table: 4 Un-adjusted multivariate model for neonatal outcomes between pregnant 432 

women in three age groups 433 

Variables 15-17 years old 

N=75 

n (%) 

18-19 years old 

N=321 

n (%) 

20-25 years old 

N=410 

n (%) 

Newborn’s status: 

Alive 

Stillborn 

OR (95% CI) 

 

74 (98.7) 

1 (1.3) 

0.59 (0.07, 4.7) 

 

313 (97.8) 

7 (2.2)  

0.99 (0.36, 2.6) 

 

399 (97.8) 

9 (2.2) 

1 

Baby transferred to NICU: 

No 

Yes 

OR (95% CI) 

 

70 (94.6) 

4 (5.4) 

0.79 (0.27,2.3) 

 

298 (94.3) 

18 (5.7) 

0.84 (0.45, 1.5) 

 

377 (93.3) 

27 (6.7) 

1 

Birth weight of baby: 

< 2500 grams 

≥ 2500 grams 

OR (95% CI) 

 

10 (13.3) 

65 (86.7) 

1.0 (0.50, 2.1) 

 

45 (14.1) 

275 (85.9) 

0.97 (0.63, 1.4)
  

 

56 (13.8) 

351 (86.2) 

1 

Neonatal Growth centile: 

≥ 10th centile 

< 10th centile 

OR (95% CI) 

 

60 (80.0) 

15 (20.0) 

1.4 (0.76,2.6) 

 

267 (83.2) 

54 (16.8) 

1.1 (0.77,1.7) 

 

349 (85.1) 

61 (14.9) 

1 

Perinatal morbidity: 

Any other 

Congenital anomaly  

OR (95% CI) 

 

6(75.0) 

2 (25.0) 

1.0 (0.17, 5.9) 

 

17 (70.8) 

7 (29.2)  

1.2 (0.41, 3.9) 

 

31 (75.6) 

10 (24.4) 

1 

-Analyzed through logistic regression 434 
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