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A b s t r ac t
Background and objectives: Teenage pregnancy itself is a risk factor for preterm birth in general. However, risk factors for preterm birth
comparing teenage mothers who have preterm and no preterm birth are unaware. This study aimed to evaluate risk factors for preterm birth
and outcomes of pregnancy among teenage mothers.
Materials and methods: A retrospective cohort study of all singleton teenage pregnancy cases giving birth from January 2014 to December
2015 at Khon Kaen Hospital, a tertiary hospital in Thailand, was conducted. Data on the characteristics of teenage mothers and outcomes of
pregnancy were extracted from electronic files of medical records. Teenage mothers were classified into two groups according to gestational
age at the time of delivery: term and preterm, to identify risk factors of preterm birth among teenage mothers. Multivariable logistic regression
analysis was used to evaluate independent risk factors for preterm births among teenage mothers.
Results: During the study period, 1042 teenage mothers were identified. The preterm birth rate among teenage mothers was 16.8%. BMI before
pregnancy <18.5 kg/m2 (OR, 1.89; 95% CI, 1.28–2.81), weight gain <5 kg (OR, 5.11; 95% CI, 2.96–8.81), prenatal care visit <4 times (OR, 5.16; 95%
CI, 3.50–7.61), premature rupture of membranes (OR, 4.22; 95% CI, 2.20–8.11), and previous preterm birth (OR, 46.56; 95% CI, 13.15–164.88)
were found to be independent risk factors for preterm births among teenage mothers.
Conclusion: Previous preterm birth showed a very strong effect on current preterm birth. All risk factors for preterm birth should be considered
to prevent preterm births among teenage mothers. Emphasizing the importance of prenatal care visits and proper nutrition for teenage
pregnancy women would be beneficial.
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Introduction

1,4

Teenage pregnancy is defined as when girls, aged 10 to 19 years,
become pregnant.1 Teenage girls constitute a high-risk group
for adverse perinatal outcomes for both babies and teenage
girls themselves. These include preterm birth, low birth weight,
increased fetal mortality, 2–5 pregnancy-induced hypertension
(PIH), anemia, infection, increased emergency cesarean section,
and postpartum blues.5,6 Moreover, the risk of preterm birth and
fetal mortality remains high during the second birth involving
teenage pregnancy.3
Preterm birth, a birth that occurs before the 37th week of
pregnancy,7 is an important cause of morbidity and mortality
among infants in both developing and developed countries.
Globally, around 15 million preterm babies are born annually and
approximately one million preterm babies die of complications
from preterm birth.7,8 In 2014, across Asia-Pacific countries, 11
preterm babies out of 100 were born on average. While in Thailand,
the preterm birth rate was 12%.9 Complications of preterm birth
comprised the second most common cause of death at 14.1%
among infants aged lower than 5 years in 2010.8 Moreover, preterm
babies have a greater risk of dying from other causes especially
from infection.10 Most importantly, preterm birth may permanently
affect some surviving babies involving cerebral palsy, learning
impairments, or visual disorders,11 resulting in life-long disability
among those babies.
The exact cause of preterm birth is unknown. However, related
studies have found factors associated with preterm birth, including
prior preterm birth,12 underlying diseases such as hypertension or
diabetes mellitus,7,13 less BMI before pregnancy,14 less weight gain

during pregnancy,15 and no antenatal care (ANC).16 Nevertheless,
no risk factors for preterm birth were observed among many
preterm babies.17
Teenage pregnancy is known to be a risk factor for preterm
birth in general.17,18 Several studies have investigated risk factors for
preterm birth among teenage mothers, compared with optimum
reproductive age mothers.3,5,19 However, we are unaware of studies
concerning risk factors for preterm birth among teenage mothers,
comparing risk factors between teenage mothers having preterm
and no preterm birth. In this study, we performed a retrospective
review to evaluate risk factors for preterm birth and outcomes
of pregnancy among teenage mothers in a tertiary hospital in
Northeastern Thailand.
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Risk Factors of Preterm Birth in Teenage Mothers

M at e r ia l s

and

Methods

This retrospective cohort study was conducted after obtaining
approval from the Ethics Review Board of Khon Kaen Hospital
(record number KE59091), a tertiary hospital located in the
Northeastern region of Thailand. As this study did not involve any
contact with participants or any interventions, signed consent
forms were unnecessary. All singleton teenage mothers giving
birth at Khon Kaen Hospital, Thailand, from January 2014 to
December 2015 were reviewed. Preterm birth was defined as a
birth occurring prior to completion of 37 weeks of gestation.7 The
main outcome was the detection of preterm birth. The variables
included in the analyses were BMI before pregnancy, weight gain
during pregnancy, night sleeping, prenatal care visit, previous
preterm birth, previous abortion, premature rupture of membranes
(PROMs), and anemia. For the duration of prenatal visits, we used
the American College of Obstetrics and Gynecology guidelines
for the schedule of prenatal care visits: every 4 weeks from the
first prenatal visit until 28 weeks, every 2 weeks from 28 weeks
to 36 weeks, and every week afterward. 20 Based on our data, we
dichotomized weight gain as <5 kg and ≥5 kg for the cutoff point.
According to the four-visit ANC model outlined in WHO clinical
guidelines21 that we used at the time of study period, prenatal
care visit was divided as <4 times and ≥4 times. Teenage mothers
were classified into two groups according to gestational age at
the time of delivery; term and preterm, to identify risk factors of
preterm birth among teenage mothers. Data and information
on characteristics of those teenage mothers and outcomes of
pregnancy were extracted from electronic files of medical records.

Statistical Analysis
The data were analyzed using STATA, version 11 (StataCorp LP,
College Station, TX, USA) software. Baseline characteristics of
teenage mothers and outcomes of pregnancy were presented using
descriptive statistics. The association of gestational-age group and
characteristics of teenage mothers and outcomes of pregnancy
were assessed using the exact probability test. We evaluated risk
factors of preterm birth among teenage mothers using logistic
regression analysis. Risk factors with statistical significance in
univariable analyses were further assessed using multivariable
analyses to identify independent risk factors for preterm birth. All
tests were two-tailed, and P values of less than 0.05 were considered
statistically significant.

R e s u lts
A total of 9294 women gave birth at the delivery room of Khon
Kaen Hospital between January 2014 and December 2015. Of these,
1042 singleton teenage mothers were identified. The preterm
birth rate among those teenage mothers was 16.8%. The teenage
mothers’ age ranged from 13 to 19 years, and the mean age was
17.5 (±1.4) years. Characteristics of the entire group by gestational
age at delivery, divided in term and preterm groups, are shown in
Table 1. The proportion of low BMI before pregnancy, low weight
gain, few prenatal care visits, previous preterm birth, and PROM
were significantly higher in the preterm group. The mean (SD) of
gestational age at delivery in the preterm group was 33.68 (±2.93)
weeks (Table 1).
In the preterm group, around 68% of teenage mothers gave
birth with low birth weights of less than 2500 gm compared
with 7.16% in the term group (Table 2). A significantly higher
112

proportion of fetal anomalies, such as gastroschisis, anencephaly,
hydrocephaly, and cardiac anomaly, were found in the preterm
group compared with the term group. There was no incident of
stillbirth in the term group while a higher rate of 1.7% was observed
in the preterm group. The proportions were comparable between
the two groups regarding maternal complications and underlying
diseases, such as PIH, gestational diabetes mellitus, thyroid disease,
syphilis, thalassemia, HIV infection, heart disease, and condyloma
acuminata. Other outcomes of teenage pregnancies, according to
gestational age group, are depicted in Table 2.
Table 3 showed univariable analysis of risk factors for preterm
birth among teenage mothers compared with those who gave
birth at term. Our findings revealed that BMI before pregnancy
<18.5 kg/m2, weight gain <5 kg, prenatal care visits <4 times,
previous preterm birth, and PROM were found to be risk factors
of preterm birth. Teenage mothers with anemia seemed to show
a higher risk of preterm birth, but without significance (OR, 1.37;
95%CI, 0.92–2.04) (Table 3).
Using multivariable analysis, we further included all risk factors
with statistical significance in univariable analyses of the model.
The findings showed that all significant risk factors in univariable
analyses, including BMI before pregnancy <18.5 kg/m2, weight
gain <5 kg, prenatal care visit <4 times, previous preterm birth, and
PROM, were also found to be independent risk factors for preterm
birth among our teenage mothers, with a very high odd ratio of
previous preterm birth (OR, 46.56; 95% CI, 13.15–164.88) (Table 4).

Discussion
Teenage pregnancy is considered a public health problem that
should be carefully considered in a comprehensive manner due
to its long-term consequences. Our findings revealed unfavorable
outcomes and complications among teenage mothers even
regarding term pregnancy. BMI before pregnancy <18.5 kg/m2,
weight gain <5 kg, prenatal care visit <4 times, previous preterm
birth, and PROM were found to be independent risk factors for
preterm birth.
Our study also showed that the preterm birth rate among
teenage mothers in Khon Kaen province was rather high (16.8%),
which was higher than the overall preterm birth rate of our country
(12%).9 In line with the preterm birth rate reported in a systematic
review of the worldwide incidence of preterm births, the highest
rates of preterm births were 11.9% and 10.6% of all births, found in
Africa and North America, respectively.22 In contrast, a retrospective
study of over 10 years, selecting a random sample of women aged
under 20 years in Washington State, revealed a relatively low rate
of preterm birth among teenage mothers at only 7%,23 while the
overall preterm birth rate in the US was about 12–13%.24 Teenage
mothers had unpromising outcomes and complications in our
study. Maternal complications and fetal anomalies were found in
both term and preterm groups, though at a higher number and
greater severity in the preterm group. Our results were consistent
with related studies of adverse perinatal outcomes for both babies
and teenage mothers, showing that teenage mothers had increased
risks for preterm birth, low birth weight, and neonatal morbidity
and mortality.2–5,19 At the same time, teenage mothers themselves
also experienced a higher risk of PIH, emergency cesarean section,
infection, anemia, and postpartum blues.5,6
Our findings revealed many independent risk factors for
preterm birth among teenage mothers. Previous preterm birth
showed a very strong effect on current preterm birth. Teenage
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Table 1: Baseline characteristics of teenage mothers according to gestational-age group at delivery
Preterm group (n = 176)
Characteristics
Age (years )
Mean (SD)

n
17.27 (1.50)

   Term group (n = 866)

(%)

n

–

17.54 (2.12)

P-value

–

0.106

176
545
125
20

20.32
62.93
14.43
2.32

0.628

83.52
12.50
2.27
1.71

730
92
34
10

84.30
10.62
3.93
1.15

0.566

147
29

83.52
16.48

686
180

79.21
20.79

0.216

80
86
  5
  5

45.46
48.86
2.84
2.84

259
506
69
32

29.90
58.43
7.97
3.70

0.003

Education
Primary school
Junior high school
Senior high school
Higher education

40
104
26
  6

22.73
59.09
14.77
3.41

Occupation
Out of work/housewife
Employee
Merchant
Farmer

147
22
  4
  3

Gravida
G1
G2 and greater
BMI before pregnancy (kg/m2)
<18.5
18.5–24.9
25–29.9
≥30
Mean (SD)

(%)

19.82 (4.14)

–

20.77 (3.90)

–

Weight gain (kg)
<5
≥5

42
134

23.86
76.14

38
828

4.39
95.61

<0.001

Night sleeping (hr)
<8
≥8
Mean (SD)

26
150
  8.52 (1.33)

14.77
85.23
–

134
732
  8.49 (1.36)

15.47
84.53
–

0.909

Prenatal care visit (time)
<4
≥4

112
64

63.64
36.36

197
669

22.75
77.25

<0.001

Previous preterm birth
Yes
No

28
148

15.91
84.09

  3
863

0.35
99.65

< 0.001

Previous abortion
Yes
No

12
164

6.82
93.18

78
788

9.01
90.99

0.461

PROM
Yes
No

26
150

14.77
85.23

33
833

3.81
96.19

<0.001

Anemia
Yes
No

38
138

21.59
78.41

145
721

16.74
83.26

0.129

GA at delivery (week)
Mean (SD)

33.68 (2.93)

–

38.75 (1.12)

–

<0.001

BMI, body mass index; PROM, premature rupture of membrane; GA, gestational age

mothers having a previous preterm birth had around 47 times (OR,
46.56; 95%CI, 13.15–164.88) higher risk of giving preterm birth for
the subsequent pregnancy, though the value was rather imprecise.
Consistently, a related study found that women who had PROM
and who had preterm birth without PROM were 6.34 and 21.28
times more likely to have had preterm birth in the preceding
pregnancy, respectively. However, this study included women

aged 15 to 45 years in the study. 25 Similarly, a systematic review
and meta-analysis of risk of recurrent spontaneous preterm birth
(sPTB) demonstrated that a previous sPTB constituted a significant
risk factor for recurrent preterm birth in subsequent pregnancies
with the absolute risk of 30% (95% CI, 27–34%). 26 Preterm PROM
was also found to be a risk factor for sPTB with the absolute risk
of 7% (95% CI, 6–9%) in this study. This result was similar to our
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Table 2: Crude outcomes of teenage mothers
Preterm group (n= 176)
Outcomes
Types of delivery
Vaginal delivery
Forceps extraction
Vacuum extraction
Cesarean section
Maternal complication or underlying diseases
Yes
No
Emergency cesarean section
Yes
No
Birth weight (gm)
<2500
2500–3500
>3500
Mean (SD)
APGAR score at 1 min
<7
≥7
APGAR score at 5 min
<7
≥7
Fetal anomaly
Yes
No
Stillbirth
Yes
No

findings that revealed PROM as an independent risk factor of
preterm birth (OR, 4.22; 95%CI, 2.20–8.11). The reason underlying
the likelihood of mortality according to preterm is due both to
immaturity and pathologic conditions, because immaturity and
pathology are not mutually exclusive. Immaturity can worsen the
effects of fetal pathology and pathology itself may affect fetal
maturation. 27
Several previous studies have revealed an association
between maternal body weight and preterm birth.14,15 Likewise,
we found a positive association between both BMI before
pregnancy <18.5 kg/m2 and weight gain <5 kg and the increased
risk of preterm birth among teenage mothers with OR of 1.89
(95% CI, 1.28–2.81) and 5.11 (95% CI, 2.96–8.81), respectively. In
a study among African–American women, including women
aged 21 to 44 years old, the findings showed that, though few
women were in the category of low BMI, BMI <18 kg/m2 before
pregnancy was an independent risk factor for sPTB. Women with
BMI <18 kg/m2 had 2.72 times (95% CI, 1.43–5.17) greater risk of
sPTB compared with those with BMI 20 to 24 kg/m2. Teenage
mothers with low gestational weight gain <0.5 lb/week in the
second and third trimesters were found to have increased risk
for sPTB with OR of 1.51 (95%CI, 1.17–1.97) compared with those
mothers gaining 0.5–1.4 lb/week. Moreover, those gaining
≥1.5 lb/week were also at increased risk for sPTB (OR 1.42, 95% CI,
1.13–1.78) in this study.14 Similarly, another study demonstrated
114

Term group (n = 866)

n

  (%)

  n

(%)

P-value

135
   3
   1
  35

77.59
1.72
0.57
20.11

547
   7
  46
266

63.16
0.81
5.31
30.72

<0.001

  32
144

18.18
81.82

135
731

15.59
84.41

0.430

  32
   3

91.43
8.57

209
  57

78.57
21.43

0.112

119
  56
   1
2162.09
(602.36)

67.61
31.82
0.57

  62
709
  95
3057.23
(394.84)

7.16
81.87
10.97

<0.001

  32
144

18.18
81.82

  38
828

4.39
95.61

<0.001

  19
157

10.80
89.20

  10
856

1.15
98.85

<0.001

   4
172

2.27
97.73

   5
861

0.58
99.42

0.049

   3
173

1.70
98.30

   0
866

0.00
100

0.005

that women with low gestational weight gain were at increased
risk for preterm birth, especially among women who were
underweight (OR 6.7, 95% CI 1.1–40.6).15 These findings as well
as our results emphasized the importance of proper nutrition
for pregnant women.
Not surprisingly, few prenatal care visits were also important
independent risk factors for preterm birth in our study. Teenage
mothers who had prenatal care visits <4 times had 5.16 times (95%
CI, 3.50–7.61) higher risk of preterm birth compared with those
who had prenatal care visit ≥4 times. Similarly, a recent study in
southern Thailand which included 2459 women who delivered
at the study settings showed that women who had ANC visit <4
times had 2.83 times (95%CI, 1.67–4.80) greater risk of preterm
birth compared with women who had ANC visit of 4–10 times
in multivariable analysis. 28 A retrospective study on prenatal
care and risk of preterm birth among teenage pregnancy over a
period of 10 years also revealed that teenage mothers without
prenatal care had around seven times higher risk of preterm birth
compared with those who attended 75–100% of recommended
prenatal visits. The risk decreased linearly as prenatal care
increased. Teenage mothers with less than 25%, 25 to 49%, or 50
to 74% of expected prenatal visits were at greater risk of preterm
birth with OR of 2.5, 1.5, and 1.3, respectively. 23 Similarly, another
integrative literature review indicated that women without or
having insufficient prenatal care were at increased risk of preterm
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Table 3: Univariable analysis of risk factors for preterm birth in teenage
mothers compared with those who gave birth at term gestational age
Risk factors

Unadjusted odds ratio (95% CI) p-value

BMI before pregnancy
(kg/m2)
<18.5
≥18.5

1.95 (1.40–2.7)
Reference

Weight gain (kg)
<5
≥5

6.83 (4.25–10.98)
Reference

<0.001

Night sleeping (hr)
<8
≥8

0.95 (0.60–1.49)
Reference

0.814

Prenatal care visit (time)
<4
≥4

5.94 (4.21–8.39)
Reference

<0.001

Previous preterm birth
Yes
No

54.42 (16.34–181.30)
Reference

<0.001

Previous abortion
Yes
No

0.74 (0.39–1.39)
Reference

0.348

PROM
Yes
No

4.38 (2.54–7.53)
Reference

<0.001

Anemia
Yes
No

1.37 (0.92–2.04)
Reference

0.125

<0.001

BMI, body mass index; PROM, premature rupture of membrane.

Table 4: Multivariable analysis of risk factors for preterm birth in teenage
mothers compared with those who gave birth at term gestational age
Adjusted odds ratio
(95% CI)

p-value

BMI before pregnancy <18.5 kg/m2

1.89 (1.28–2.81)

0.001

Weight gain <5 kg

5.11 (2.96–8.81)

<0.001

Prenatal care visit <4 times

5.16 (3.50–7.61)

<0.001

Risk factors

Previous preterm birth
PROM

46.56 (13.15–164.88)
4.22 (2.20–8.11)

<0.001
<0.001

BMI, body mass index; PROM, premature rupture of membrane

birth.17 As many pregnant teenagers seem not to realize the
importance of prenatal care, actively emphasizing the reasons
to comply with the schedule of prenatal visits would be greatly
important.
To our knowledge, this is the first study comparing risk factors
between teenage mothers having preterm and no preterm birth,
which strengthened the study. We also recognize some limitations
in our study regarding the retrospective design using an established
database. The medical records were sometimes incomplete,
resulting in lifestyle and environmental factors, such as smoking,
drinking alcohol, using illegal drugs, and domestic violence, that
could not be evaluated in this study. Moreover, some information
according to fetal outcomes after birth such as neonatal death could
not be accessed by electronic files.

C o n c lu s i o n
Previous preterm birth, BMI before pregnancy of less than 18.5 kg/m2,
weight gain <5 kg, prenatal care visits <4 times, and PROM were
independent risk factors for preterm birth among teenage mothers
in our study. Teenage pregnancy should be concerned with the high
risk of adverse birth outcomes. All risk factors of preterm birth in
our findings should be considered to reduce or prevent preterm
birth among teenage mothers. Emphasizing the importance of
prenatal care visits and proper nutrition for teenage pregnant
women would be beneficial.
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