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Background: The prevalence of obesity is increasing throughout the world.
Obesity assessed by body mass index (BMI) has shown to be associated with
gestational complications while the relationship using waist circumference (WC)
is not clear yet. The present study was aimed to determine the relationship be-
tween WC and adverse pregnancy complications.

Methods: In this prospective cohort study, 1140 nulliparous pregnant women
at 15 trimester of pregnancy referred to health care centers in Tabriz, Iran were
enrolled in 2009-2010. Anthropometric indexes including (weight, height and
WC) were measured using standardized measures and methods. BMI was clas-
sified into normal, overweight and obesity based on WHO classification. Ab-
dominal obesity was defined as WC = 88 cm. Pregnancy complication includ-
ing gestational diabetes, hypertension and preeclamsia. Data were analyzed
using SPSS, version 16.

Results: Mean of BMI and WC wete 24.3214.08 kg/m?, 81.8419.25cm at 15
trimester of pregnancy, respectively. Prevalence of overweight (BMI=25-29.9
kg/m?) and obesity (BMI>29.9 kg/m?) was 27.6%, 8.8%, respectively. Abdo-
minal obesity based on WC was 34.8%. Significant correlations were found
between BMI and WC (¢=0.73, P =0.0001). Women with BMI>29.9 kg/m?
and WC>88 cm were more likely to suffer from gestational pregnancy and
hypertension, as well as preeclampsia and preterm delivery.

Conclusion: Farly maternal WC similar to BMI is related with pregnancy
complications.
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Introduction

Obesity is an important public health
problem worldwide, and its prevalence is in-
creasing in both developed and developing
nations with changes in dietary habits and ac-
tivity level””’. The increasing prevalence of
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overweight and obesity among women of
childbearing age is a growing public health
concern. Obesity is strongly associated with
adverse gestational and perinatal outcomes’.
Obesity is defined as a condition of excessive
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body fat, is usually assessed clinically by BMI,
obtained by dividing weight by height squared’
and has long been recognized that body mass
index (BML; in kg/m? is a predictor of the
morbidity and mortality that are due to nu-
merous chronic diseases, including type 2 di-
abetes, cardiovascular disease, and stroke’”. In
addition, it has been established that ab-
dominal obesity, assessed by waist circumfe-
rence (WC), predicts obesity-related health
risk”*’’, and the weighted evidence indicates
that WC coupled with BMI predicts health
risk better than does BMI alone™”, but there
are limited research about WC during preg-
nancy. People with a large waist are many
times more at risk of ill health, including fea-
tures of metabolic syndrome (such as diabetes,
hypertension, and dyslipidemia) as well as
shortness of breath and poor quality of life.
People with normal BMI but large waist cir-
cumference have shown increased risk of ob-
esity complications*”.

In fact, recent findings indicate that
WC is a stronger marker of health risk than is
BMI’. As pregnancy progresses, this index
are influenced by gestational weight gain in
lean tissues, thus limiting its use in preg-
nancy. Weight gain over pregnancy period af-
fects WC, therefore, it could not be as a use-
ful index in this condition’. An alternative,
the use of pre-pregnancy BMI as an indicator
of obesity in pregnancy, maybe complicated
by the fact that the weight used for this cal-
culation is frequently self-reported, producing
inaccuracies. Abdominal adiposity used only,
measured by WC, is frequency used as a risk
factor for diabetes and cardiovascular dis-
ease’ rather than for pregnancy. However, it
is seldom used to predict risk in pregnancy,
probably because it is believed to be unduly
influenced by the increasing volume. Mea-
suring WC at the lowest circumference point
is less likely to be influenced by pregnancy
progressing and uterus growing,.

The purpose of this research was to
comparison of total and abdominal obesity

prevalence using BMI and WC in relation to
pregnancy complications.

Materials and Methods

This cross-sectional study was carried
out on 1140 nulliparous pregnant women at 1%
trimester of pregnancy women referred to
health care centers in Tabrtiz, Iran and fol-
lowed up to delivery from July 2009 to March
2010. This study was ethically approved by
Ethics Committee of Tabriz University of
Medical Sciences.

Pregnant women at 1% trimester of
pregnancy without history of nulliparous, hy-
peremesis gravidarom, recurrent spontaneous
abortion, uterine surgery, molar pregnancies,
any chronic diseases (e.g. cardiovascular, pul-
monary, renal, nervous, gastrointestinal, di-
abetes, drug addiction, mental retardation,
limb abnormalities), or special diet were in-
cluded. Those with disproportionate weight
gain in pregnancy according to initial BMI
without preeclampsia or gestational diabetes
or incomplete delivery file were excluded from
the study. Anthropometric indices inc.
(weight, height and WC) were measured using
standardized measures and methods. Standing
height (stature) was measured without shoes
and heel against the wall and head in the plan
to the nearest centimeter using the height
measure stadiometer to the nearest 0.1cm and
weight was measured with light clothing by
calibrated vertical scale (Seca, Germany) to the
nearest 100 g at the central health care office.
Waist circumference was measured by placing
a tape measure around the bare abdomen just
above the hipbone without compressing the
skin with 0.1cm precision. All measurements
were done three times and the mean was rec-
orded and used for statistical analysis. BMI
was calculated as the weight in kg divided by
the square of the height in meters.

BMI was classified into overweight and
obesity based on WHO classification”. Ab-
dominal obesity- characterized by high WC or
WC to hip circumference (HP) ratio (WHR)-
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was defined as WC 88 cm and more. Includ-
ing criteria were being of client of Tabriz
health care centers, nulliparous and at 1% tri-
mester of pregnancy, without hyperemesis
gravidarom, special diet, and any history of re-
current spontaneous abortion, uterine surgery,
molar pregnancies, and any disease, willing-
ness to participating. The clients who were not
accessible or showed disproportionate weight
gain over pregnancy were excluded. Gesta-
tional age less than 37 weeks was defined as
“preterm delivery”.

Pregnancy complications including ges-
tational hypertension (Blood pressure=>140/
90mmHg without proteinuria after 20 weeks of
gestation), preeclampsia (Blood pressure =140/
90mmHg with proteinuria >+1 dipstick or >
300 mg protein in urine per 24 h after 20 weeks
of pregnancy) and gestational diabetes (Gluco-
se intolerance of variable severity with its onset
during pregnancy or first detection in pregn-
ancy) were adapted and recorded in the questi-
onnaire. Pregnant women were followed and
monitored over the pregnancy period and the
occurrence of any complications were investi-
gated prospectively and recorded efficiently. The
subjects were followed up to delivery time and
studies pregnancy complications were recorded.

Statistical Analysis

All data were analyzed using the Statis-
tical Package for Social Sciences (SPSS for
Windows, release 11.5, 2002, Chicago, IL,
USA). The normality of continuous variables
was tested using Kolmogorov-Smirnov test.
After testing the normality of the distribution
of continuous variables, differences in mean
between two categories was tested using stu-
dent ~test. Association between categorical or
ordinal variables was tested using y” test. Bi-
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nary logistic regression models were used to
analyze the relationship between certain fac-
tors such as pregnancy complications and
anthropometric indexes and socio-demo-
graphic factors. Multivariate logistic regression
was employed to find best predictors after ad-
justing for the possible confounders and odd
ratios (OR) and 95% confidence interval (CI)
were estimated. Statistically significant level
was defined at P<0.05 for all tests.

Results

Of total 1140 nulliparous women at 1%
trimester of pregnancy, 169 and 23 cases were
excluded because of uncompleted file and ex-
cessive weight gain over pregnancy, respec-
tively. Table 1 shows that majority of the
pregnant women were housewife and aged 20-
35 years. More than one third of them got uni-
versity degree. At the 17 trimester of pregnan-
cy, the mean BMI and WC were 24.32 £ 0.12)
kg/m” and 81.84 + 0.35 cm, respectively (Ta-
blel). More than one third of them were
overweight (27.6%) or obese (8.8%) according
to BMI (Fig. 1).

80
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Fig. 1: Body mass index and waist circumference
status at 15 trimester of pregnancy
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Table 1: Demographic characteristics and anthropometric measures in pregnant women at 1t trimester of

pregnancy (n=1140)

Demographic characteristic

Age (y1)

Educational level

Occupation

<20
20-35
>35
Illiterate
Under diploma
Diploma
University
Housewife
Employed (Medical science)
Employed (Non-medical)

Private job

Meant SEM*
Weight (kg) 62.27 + 035
Height (cm) 159.67+0.15
Body Mass Index (kg/m?) 24.3210.12
WC (cm) 81.84+0.35

No. (%)
244 (21.4)
883 (77.5)
13 (1.1)
27 (2.4)
652 (57.2)
403 (35.3)
58 (5.1)
1057 (92.7)
12 (1.1)
22 (1.9)
49 (4.3)
CI** 95%
61.58- 62.95
159.46-160.05
24.19- 24.43
81.15-82.52

*Standard error of mean
** Confidence interval

Table 2: Association between obesity indexes and pregnancy-delivery complication and outcomes after ad-

justing for the confounders

Body Mass Index (kg/m?)

Waist circumference (cm)

<25 25-29.9 >29.9 <80 80-88 >88

Gestational 1.00  1.98 (0.95, 4.13)* 13.66 (6.98, 26.75) 1.00  2.02(0.74,5.48)  6.32(2.91,13.71)
hypertension

Preeclampsia 1.00 1.68 (0.78, 3.62) 6.78 (3.18, 14.20) 1.00 229 (0.87, 6.03) 3.93 (1.75, 8.80)
Gestational 1.00 1.91(0.63, 5.74) 8.78 (3.18, 24.17) 1.00  0.39 (0.04,3.38)  3.77 (2.91, 10.41)
diabetes

Preterm 1.00 1.25 (0.47, 3.20) 3.72 (1.40, 9,80) 1.00  1.24 (0.47, 3.25) 3.14 (1.16, 8.50)
delivery

* Odds ratio (CI 95%) after adjusting for preeclampsia, gestational hypertension, gestational diabetes and
pregnancy delivery using multivariate logistic regression

More than one third (34.8%) of the nul-
liparous women at the 1% trimester of preg-
nancy had WC greater than 88cm (as clinical
hazard as cut offs), indicating abdominal obes-
ity (Fig. 1). BMI at the 1% trimester of preg-
nancy was significantly correlated with WC
(t=0.73, P=0.001). The percentage of gesta-
tional hypertension and diabetes, preeclampsia
were 5.9%, 4.3% and 4.5%, respectively. There
were significant associations between early
pregnancy BMI and WC with pregnancy com-

plications using univariate logistic regression
analysis (Farly pregnancy BMI and WC were
significantly associated with gestational hyper-
tension (P=0.0001), gestational diabetes (P
=0.0001), preeclampsia (P=0.001), preterm deli-
very (P=0.001), respectively. After adjusting for
significant confound-ders in this study includ-
ing preeclampsia, gestational hypertension, ges-
tational diabetes and pregnancy delivery, wom-
en with BMI>29.9 kg/m” at the 1¥ trimester of
pregnancy 13.66, 6.78, 8.78 and 3.72 times were
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more likely to suffer from gestational hyper-
tension, preeclampsia, gestational diabetes and
preterm delivery compared with those with
healthy BMI (BMI<25 kg/m?), respectively.
Early maternal WC was also found as a signifi-
cant predictor for gestational hypertension
(OR=6.32, 95%CI 2.91-13.71), gestational di-
abetes (OR=3.77, 95%CI| 2.91-10.41), preec-
lampsia (OR=3.93, 95%CI 1.75-8.80) and pre-
term delivery (OR=3.14, 95%CI 1.16-8.50).

Discussion

Results of the present study indicated
significant association between maternal high
BMI and WC of early pregnancy and preg-
nancy-delivery complications including gesta-
tional hypertension and diabetes, preeclampsia
and preterm delivery) i.e. high maternal BMI
and WC could be significant predictors of
pregnancy complications also maternal low
BMI was found as significant risk factor of
preterm delivery.

Waist circumference is as good as
BMI to assess obesity of women at the 1"
trimester of pregnancy, which were in nor-
mal range (81.84 cm and 24.32 kg/m’, re-
spectively). However, more than one third
of the subjects were overweight or obese
according to BMI and WC status. Similar
results found in a study in Glasgow indicat-
ing that median of BMI and WC were 24
(kg/m?) and 79 cm, respectively, between 6
and 16 weeks of gestation”. 21.9% and
8.3% of pregnant women in the early preg-
nancy were overweight and obese according
to BMI, respectively”. Similar results have
also been reported by Siber et al.” which are
in agreement with our study and indicated
the positive and significant correlation be-
tween BMI and WC at early pregnancy.
Mean of BMI and WC were 26.5 (kg/ nt)
and 89.6cm among Iranian women, respec-
tively and the prevalence of overweight
and/or obesity and abdominal obesity were
56.9% and 53.5% in women, respectively’’.
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Lower prevalence of obesity among preg-
nant women at early pregnancy in our study
compared with the latter could be due to
non-pregnant women from all age group
participated in that study. As most of the
studies investigated the association between
early pregnancy BMI rather than WC and
pregnancy outcomes, there are limited num-
bers of studies to compare the results re-
garding WC. Results of the present study
showed significant and positive association
between BMI and WC with gestational
hypertension (OR=13.62 vs. OR=6.32) and
diabetes (OR=8.78 vs. OR=3.77) and also
preeclampsia  (OR=6.78 vs. OR=3.93)
(P<0.001 for all) while maternal low BMI
(<18.5 kg/m?) at 1" trimester of pregnancy
was significantly associated with preterm
delivery (P<0.01), even after adjusting for
the confounders such as LBW (P<0.0001).
Interestingly, pregnant women with obesity
and abdominal obesity were 3.72 and 3.14
times more likely to have preterm infant
compared with normal weight pregnant
women, respectively. Gestational hyperten-
sion and preeclampsia were significantly
more common among over weight and ob-
ese pregnant women vs. women with
healthy BMI (P<0.05)"*""* Mean BMI and
WC have been reported significantly higher
in pregnant women with hypertension,
preeclampsia and diabetes over pregnancy
(P=0.002)"""*. Odds for gestational hyper-
tension and diabetes among obese women
were higher than normal weight women
(OR= 7.14 95%CI: 6.49-7.85) and (OR=
8.60 95%CI 7.15-10.50), respectively”. It
has also been reported that the risk of gesta-
tional hypertension significantly increased by
increasing BMI greater than >30kg/m’
(P<0.0001)” and obese women had a higher
tisk of preeclampsia (P=0.02)?'. Similar find-
ings were found elsewhere*”?. This study
had some limitations such as lack of anthro-
pometric records before gestation, gaining
weight, limited available anthropometric
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measurements in a routine prenatal care sys-
tem. In order to minimize these types of
errors, we measured height, weight and WC
in early pregnancy, before any real impact of
gestational weight gain. Furthermore, ga-
thering data by a trained assessor and the
prospective design of the study on relatively
large sample size are the strengths on this
study. However, strengths of the present
study include the type of study, i.e. obesity
indexes at the 1" trimester of a large sample
size of pregnant women from different
health centers of Tabriz were assessed. Al-
though studies investigating the predictive
role of BMI for pregnancy complications
without controlling contributing factors are
few, such studies for WC is much rare.

Conclusion

Early pregnancy WC as an index for
abdominal obesity in agreement with BMI
could predict pregnancy complications in-
cluding gestational hypertension and diabetes,
preeclampsia and preterm delivery. Therefore,
identifying overweight women at the 1% tri-
mester of pregnancy, particularly those with
accumulation of excessive visceral fat, is es-
sential. BMI and WC are well validated and
available for all health professionals in weight
gain monitoring and directing future interven-
tion.
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