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Abstract:
Objective: To explore parental anthropometric risk factors of preterm birth in Pakistan. Methodology: The study
design for this multicentre study was case-control and data was collected using convenience sampling. Data was
collected from departments of Obstetrics and Gynecology of 4 different hospitals after a prior written permission
and study was complied at Hajvery University, Lahore. The study was started in Oct 2016 and was completed till
the end of September 2017. A total of 364 cases (preterm birth) and more than double controls (full term birth) were
taken. Whereas cases and controls were defined as birth of baby before 37 weeks of gestation (on dating scan) and
controls were defined as birth of babies at 37-41 weeks of gestation (on dating scan). We measured their weight in
kilogram (kg), height in meters (m), obesity (BMI ≥ 30) of both mother and fathers were asked. Results: Using
unadjusted OR ratio, the highest risk of PTB was seen with short statured parents i.e. OR = 2.72, proceeded by
short stature of father i.e. OR = 2.27, obese parents i.e. OR = 1.80, short statured mother i.e. OR = 1.72, obese
father i.e. OR = 1.62 and obese mother i.e. OR = 1.53. Using adjusted OR mother’s BMI and father’s short stature
was found as risk factor of preterm birth with respective OR of 1.057 [1.034, 1.081] and 1.800[1.157, 2.801].
Conclusion: It is concluded that weight and BMI being modifiable factors has positive role in occurrence of PTB,
so by proper strategies and with healthy life style the risk of preterm birth can be minimized.
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INTRODUCTION:
Risk factors for PTB can be classified in different
major domains like, modifiable and non-modifiable
risk factors, including age of mother and father. 1-3
Maternal weight and BMI is postulated to have
substantial part in the etiology or risk of PTB. Studies
have also proposed that low weight before pregnancy
tend to increase the risk of PTB 4. World Health
Organization (WHO) defines obesity if BMI
>29.9 kg/m2. Whereas BMI value ranging from
25 kg/m2 to 29.9 kg/m2 is called as “overweight” 5.
The 50% of population is either overweight (BMI
25.0 to 29.9) or obese (BMI ≥30) in underdeveloped
and developed countries 6. Obesity is a common
problem among younger age because of sedentary
lifestyle, over intake of calories and less mechanical
work 7, 8. Short term poor fetomaternal consequences
are also associated with maternal obesity 9. Maternal
obesity is also linked with long term maternal and
fetal outcomes, such as metabolic syndrome,
postpartum weight retention, and obesity in the
offspring 9. On the other hand a relatively high risk of
spontaneous and induced PTB and LBW is also
verified in singletons born to underweight women 10.
Excessive weight gain during pregnancy also leads to
poor maternal and offspring consequences. The
associated mechanism remain uncertain, because
weight gain during pregnancy displays maternal
nutritional level and gestational tissue expansion, due
to accumulation of fat and fluids 11. According to
latest guidelines an ideal gestational weight gain is
given as for underweight (28 to 40 lb), normal-weight
(25 to 35 lb), overweight (15 to 25 lb) and obese (11
to 20 lb) 12. About 20 to 40% of women put more
than the suggested gestational weight in developed
countries 13. Moreover, a progressive incline in the
odds of having PTB is related with the maternal short
stature among Swedish women. Accordingly, the
odds of having PTB are lowest in the tallest females
while highest for short heighted females 14.
Targeting risk factors, specifically anthropometric
factors like weight, short stature and BMI of both
mother and father and of both parents (when
combined) for preterm birth in epidemiological
studies might provide clues to the mechanisms
leading to preterm birth, and help to identify women
at risk.
MATERIALS AND METHODS:
The study design for this multicentre study was casecontrol and data was collected using convenience
sampling. Data was collected from departments of
Obstetrics and Gynecology of 4 different hospitals
after a prior written permission and study was
complied at Hajvery University, Lahore. The study
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was started in Oct 2016 and was completed till the
end of September 2017. A total of 364 cases (preterm
birth) and more than double controls (full term birth)
were taken. Whereas cases and controls were defined
as birth of baby before 37 weeks of gestation (on
dating scan) and controls were defined as birth of
babies at 37-41 weeks of gestation (on dating scan).
Females regardless of age and parity were taken and
unwilling females / attendants to participate in the
study, females with unconfirmed gestational age,
termination of pregnancy before 26 weeks of
gestation, and females with short cervix were
excluded from the study. Data was collected for all
females who were hospitalized after delivery in
selected hospitals were taken after taking written
informed consent in Urdu language or English.
Females after 24 hours of delivery were approached
with the help of consultant, duty doctor or duty staff
nurse to collect related data. To meet objective of this
study, we measured their weight in kilogram (kg),
height in meters (m), obesity (BMI ≥ 30) of both
mother and fathers were asked. Father’s weight and
height were asked from mother/attendant of baby and
if they were unconfirmed, it was asked on telephone.
Short stature was defined if the height was ≥ 2
standard deviations (SD) below the average for
gender and age i.e. below the 2.5th percentile.
Collected data was entered and analyzed using SPSS
version 22. Mean ± S.D was used for quantitative
data like weight, height and BMI. Frequency (%) was
used for categorical data like obesity and short
stature. To measure association we used Chi-square
test and unadjusted odd ratio (OR) was applied for 2
x 2 tables. Independent sample t-test / Mann Whitney
U test was applied to compare mean/median in both
groups. To make a final predictive model forward
conditional Logistic regression was applied. p-value
<0.05 and OR>1 were considered as significant.
RESULTS:
In current study the mother’ and father’s age was
ranged 16-45years and 16-47 years. The mean weight
of mother at time of delivery in preterm birth (PTB)
and full term birth (FTB) group was 74.52 ± 14.72 kg
and 70.82 ± 13.99 kg, respectively. The mean height
of mother was 1.68 ± 0.12 m in PTB and 1.71 ± 0.14
m in FTB group with mean body mass index (BMI)
in PTB and FTB as 26.67 ± 5.79 and 24.50 ± 5.89,
respectively. On comparing maternal weight, height
and BMI, a significant difference was observed, as in
preterm group median weight and BMI was higher
while height was lower, p-value <0.001 when
compared to FTB. The mean weight of father (kg) in
PTB and FTB groups was 81.81 ± 13.30 kg and
79.02 ± 16.74 kg, mean height of father was 1.74 ±
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0.13 m and 1.77 ± 0.12 m, respectively. The mean
BMI of fathers in PTB was higher i.e. 27.31 ± 5.56
(in pre terms) as compared to full term group i.e.
25.55 ± 6.16, p-value <0.0001. These unique findings
about father’s height are novel results as no previous
study focused on these statistics; the reason can be
explored in future. The short heighted fathers were
generally obese that can justify its role in PTB. In this
study there were 126 (11.48%) underweight females,
while 504 (45.90%) females had normal BMI, 172
(15.66%) were overweight and 296 (26.96%) females
were obese at time of inclusion in this study.
Moreover, in this study, 103 (9.38%) fathers were
underweight, 474 (43.17%) had normal BMI, 212
(19.31%) were overweight and 309 (28.14%) fathers
were obese at time of inclusion in this study. The
frequency of obese mothers, father and both parents
was 296 (27.0%), 309 (28.1%) and 149 (13.6%),
respectively. In current study there were 133 (12.1%)
mothers with short stature, 92 (8.4%) fathers with
short stature and 48 (4.4%) parents (both husband
and wife) had short stature. There was significant
association between PTB with obese mothers, obese
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fathers, obese parents, short stature of mother, father
and of both parents, p-value <0.05. There were 296
obese mothers in which 177 (24.1%) were in FTB
group and 119 (32.7%) were in PTB group while
among 309 obese fathers there were 182 (24.8%) in
FTB group and 127 (34.9%) in PTB group and when
mothers and fathers were studied together it was
observed that 82 (11.2%) parents in FTB and 67
(18.4%) parents in PTB group were obese. Short
stature of mothers was also taken in this study as a
risk factor for PTB. So, among 133 (12.11%) short
statured females a total of 45 (6.1%) females were in
FTB and 47 (12.9%) mothers were in PTB group.
Using unadjusted OR ratio, the highest risk of PTB
was seen with short statured parents i.e. OR = 2.72,
proceeded by short stature of father i.e. OR = 2.27,
obese parents i.e. OR = 1.80, short statured mother
i.e. OR = 1.72, obese father i.e. OR = 1.62 and obese
mother i.e. OR = 1.53. Using adjusted OR mother’s
BMI and father’s short stature was found as risk
factor of preterm birth with respective OR of 1.057
[1.034, 1.081] and 1.800[1.157, 2.801].

Table 1: Comparison of Quantitative Anthropometric Characteristic of Mothers, Fathers and Both Parents
in PTB and FTB Groups

Weight of
Mother (kg)
Height of
Mother (feet)

BMI of mother

Weight of
Father (kg)

Study groups

Mean ± S.D

Median ± IQR

Pre term (n=364)

74.52 ± 14.72

70 ± 22

Full term (n=734)

70.82 ± 13.99

68 ± 20

Total (n= 1098)

72.05 ± 14.33

70 ± 21

Pre term (n=364)

1.68 ± 0.12

1.71 ± 0.09

Full term (n=734)

1.71 ± 0.14

1.74 ± 0.15

Total (n= 1098)

1.70 ± 0.13

1.74 ± 0.12

Pre term (n=364)

26.67 ± 5.79

25.96 ± 9.94

Full term (n=734)

24.50 ± 5.89

22.99 ± 9.28

Total (n= 1098)

25.22 ± 5.95

23.32 ± 9.80

Pre term (n=364)

81.81 ± 13.30

80 ± 10

Full term (n=734)

79.02 ± 16.74

75 ± 20

Total (n= 1098)

79.94 ± 15.73

80 ± 15

Pre term (n=364)

1.74 ± 0.13

1.77 ± 0.15

Full term (n=734)

1.77 ± 0.12

1.80 ± 0.12

Total (n= 1098)

1.76 ± 0.12

1.77 ± 0.15

Pre term (n=364)

27.31 ± 5.56

25.68 ± 8.30

Full term (n=734)

25.55 ± 6.16

24.03 ± 9.52

Total (n= 1098)
26.14 ± 6.03
** Highly significant (significant at 0.001) & * significant at 0.05

24.85 ± 8.96

Height of
Father (feet)

BMI of father
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p-value
<0.001**

0.030*

<0.001**

<0.001**

0.006*

<0.001**
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Fig 1: Comparison of Anthropometric Risk Factors in PTB and FTB
Table 2: Comparison of Anthropometric Characteristics in PTB and FTB
Study groups (n= 1098)
p-value
OR (95% CI)
PTB (n=364)
FTB (n=734)
119 (32.7%)
177 (24.1%)
Yes
0.003*
1.53 (1.16, 2.20)
Obesity (Mother)
245 (67.3%)
557 (75.9%)
No
127 (34.9%)
182 (24.8%)
Yes
<0.001**
1.62 (1.24, 2.14)
Obesity (Father)
237 (65.1%)
552 (75.2%)
No
67 (18.4%)
82 (11.2%)
Yes
Obesity (both
0.001*
1.80 (1.26, 2.55)
parent)
297 (81.6%)
652 (88.8%)
No
59 (16.2%)
74 (10.1%)
Yes
Short stature
0.003*
1.72 (1.19, 2.49)
(Mother)
305 (83.8%)
660 (89.9%)
No
47 (12.9%)
45 (6.1%)
Yes
Short stature
<0.001**
2.27 (1.48, 3.49)
(Father)
317 (87.1%)
689 (93.9%)
No
27 (7.4%)
21 (2.9%)
Yes
Short stature
0.001**
2.72 (1.52, 4.88)
(Both)
337 (92.6%)
713 (97.1%)
No
** Highly significant (significant at 0.001) & * significant at 0.05
TABLE 3: LOGISTIC REGRESSION MODEL FOR PARENTAL ANTHROPOMETRIC RISK FACTORS
FOR PRETERM BIRTH
β

S.E

Wald

d.f

p-value

Adj OR [C.I, 95%]

Mother’s BMI

0.056

0.011

25.008

1

<0.001**

1.057 [1.034, 1.081]

Father’s short stature

0.588

0.226

6.797

1

0.009*

1.800[1.157, 2.801]

Constant
-2.177
0.292
55.709
** Highly significant (significant at 0.001) & * significant at 0.05

1

<0.001**

0.113

DISCUSSION:
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A study reported that the highest rate of PTB of
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25.2% occurred in underweight women and
inadequate weight gain with AOR = 3.44 and 95% CI
(2.80, 4.23) 15. Similarly, another study was
conducted among women who were overweight or
obese before pregnancy, those with inadequate
weight gain in early pregnancy were protected from
PTBs. Among 100 normal weighted women, PTB
was more likely among those with inadequate
Gestational weight gain (GWG) i.e. OR = 1.57 95%
with CI, 1.08, 2.22), and excessive GWG i.e. OR =
1.46, 95% CI (1.02, 2.09), compared to women with
adequate GWG 16. In addition, the women who do not
reach the recommended gestational weight gain are
more likely to have a PTB compared to the women
which reach this weight (OR = 1.8 p <0.05) 17. These
modifiable abnormalities in pregnancy like weight
gain, BMI during pregnancy impact 25% of the PTB
that could identify to start preventive strategies to
reduce the risk of PTB. 15 It is said that pregnant
women who are obese are at an increased risk for
certain complications during pregnancy, labour and
delivery and in the post-partum period 18. Maternal
obesity has been reported to be associated with
inflammatory up-regulation 19 through increased
production of adipokines by adipose tissue and
enhanced systemic secretion of pro-inflammatory
cytokines 20. In pregnancy, visceral fat mass is
increased, particularly in obese women, 21 and
adipokines from visceral fat are known to increase
systemic inflammation 22 which subsequently leads to
PTB. In current study on comparing maternal weight,
height and BMI, a significant difference was
observed, as in preterm group median weight and
BMI was higher while height was lower, p-value
<0.001 when compared to FTB. The mean BMI of
fathers in PTB was higher i.e. 27.31 ± 5.56 (in pre
terms) as compared to full term group i.e. 25.55 ±
6.16, p-value <0.0001. These unique findings about
father’s height are novel results as no previous study
focused on these statistics; the reason can be explored
in future. The short heighted fathers were generally
obese that can justify its role in PTB. The evidence
regarding risk of PTB in relation to height was taken
from literature as well. A study stated that significant
risk factor associated with PTB was low maternal
weight (<50kg), recorded as (39%) of preterm vs.
(21.7%) of full term mothers 23. While another study
reported that the risk of PTB with lower BMI was
increased with OR = 2.4 24. These findings are further
owned by another research in which they reported
that women who belong to the underweight group are
more likely to have PTB with OR = 2.7 17. Similarly a
Pakistani study reported that weight of the mother
during pregnancy is one of the significant factor for
PTB with risk of 2.90 times 25. Another study
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reported that in obese females with single pregnancy
there are 16.4% time higher rate of PTB i.e. ARR of
1.5 26. The findings of these reported studies and
current study are consistent so high body mass index
must be controlled in order to reduce the risk of PTB.
It is well known that short maternal stature and pelvic
disproportion leads to possible prematurity 27.
Moreover, a negative statistical relationship between
maternal height and PTB is seen, meaning that the
taller the woman the less likely she was to have a
PTB. There is inconsistency in the literature
regarding the role of maternal height as a contributing
factor for preterm delivery. Yet in another study no
significant relationship was found between maternal
height and PTB 28. A case-control study was
conducted on 153 antenatal women with PTB in India
and they indicated that the PTB rate was 5.8% and
commonest risk factor associated with PTB was
height <1.50 m (16.8%) 29. In 2013, another study
was done on 3497 women. Women with shorter
stature had shorter pregnancy length and lower risk of
post-term births than taller women. In the crude
analysis, taller women (≥ 173 cm) had 90% higher
odds of post-term pregnancy (>42 weeks of GA)
compared to the reference group (37 - 42 weeks of
GA) i.e. OR = 1.9 with 95% CI (1.3, 2.9). One
possible biological mechanism linking short stature
directly to PTB is low uterine volume and/or small
pelvic size 30. In current using unadjusted OR we
found that short stature of mother, father and of both
parents were risk factors of PTB while on adjusting
the OR it was found that only mother’s higher BMI
and father’s short stature was a risk factors for
preterm birth, this link must be explore in future
researches.
CONCLUSION:
It is concluded that weight and BMI being modifiable
factors has positive role in occurrence of PTB, so by
proper strategies and with healthy life style the risk of
preterm birth can be minimized.
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