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ABSTRACT

Introduction:The prevalence of obesity is increasing in both developed and developing
nations. Body mass index (BMI) is the most common index for obesity assessment and
its relation with most complications among non-pregnant and pregnant women is
known. However, no study has evaluated the relation between abdominal obesity and
macrosomia among pregnant women. Methods:In this prospective study, anthropometric
indices including weight, height, and waist circumference (WC) of 1140 nulliparous
pregnant women during their first trimester of pregnancy (6 th-10th weeks) were measured
by the researcher. According to the classification of the World Health Organization,
women with BMI > 25 kg/m2 were considered as overweight or obese. Abdominal obesity was defined as WC ≥ 88 cm. Finally, mothers were followed up and fetal macrosomia was recorded in a checklist. Data was analyzed in SPSS15.Results: The results
showed that 77.5% of women aged 20-35 years and 92.7% were housewives. The mean
(SD) values of BMI and WC were 24.32 (4.08) kg/m2 and 81.84 (9.25) cm, respectively.
The prevalence of overweight (BMI = 25-29.9 kg/m2) and obesity (BMI > 29.9 kg/m2) was
27.6% and 8.8%, respectively. Abdominal obesity based on WC was found in 34.8% of
the subjects. Conclusion: Findings of this study revealed obesity in over one third of
nulliparous pregnant women during their first trimester. Moreover, the high prevalence
of macrosomia, in these women confirmed the importance of maternal education about
obesity-related complications in order to change their lifestyle and prevent obesity.

Introduction
Overweight has become one of the main
health issues in the United States and other
rich countries. It had also turned into an epidemic for a number of years. To be more precise, an epidemic is the widespread and transient increase in the severity and prevalence of
a disease over a short period of time. However, obesity is in fact endemic and thus always
exists. Being a worldwide issue, obesity is
even found in third world countries. In addition to general negative consequences, the
presence of this condition during pregnancy
can impose danger on the fetus. Fetuses of ob-

ese women are prone to severe forms of pregnancy-related complications. Long term effects of obesity include significant increases in
morbidity and mortality of mothers.1 The
most important direct causes of mortality in
mothers, i.e. bleeding, infections, and preeclampsia,2 are more prevalent in obese women.3
High levels of body mass index (BMI),
which has been recommended by the World
Health Organization to measure obesity, are
related with risk factors of diseases. However, some studies have shown that the pattern
of body fat distribution has a more determining role in identifying disease risk factors.
Although people with excess abdominal fat
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are suggested to be at a higher risk for diabetes, high blood pressure, and cardiovascular diseases, a single consensus has not be
reached on abdominal obesity.4 Furthermore,
since BMI has limitations and is suitable for
the measurement of total body fat,5 waist circumference and waist to hip ratio are frequently used for identifying the distribution
of body fat.6 In comparison to other direct
methods of abdominal fat measurement, such
as magnetic resonance imaging (MRI), the
two mentioned methods are not complicated
and are easily applicable.7 Nevertheless, the
best obesity index to predict the risk of cardiovascular diseases is still controversial.4 In
women who are at a higher risk of cardiovascular diseases because of higher BMI, increased waist circumference will help the earlier diagnosis of cardiovascular diseases.8
Higher waist circumference, i.e. abdominal
obesity, has been found to be related with
cardiovascular diseases and diabetes in many
studies on non-pregnant women. A limited
number of studies have been conducted on the
correlation between waist circumference and
pregnancy complications such as macrosomia.
Various findings have indicated the necessity of a screening program to identify high
risk women, the potential impact of nutritional interventions, and implications of future research on pregnancy outcomes. There
are a limited number of studies on the correlation of waist circumference and macrosomia, especially in pregnant women. Therefore, this research was conducted to evaluate
the correlation between fetal macrosomia and
obesity at the beginning of pregnancy, BMI,
and waist circumference in pregnant women.

Materials and methods
This prospective study aimed to determine the
status of anthropometric indices of pregnant
mothers in their first trimester of pregnancy
and its relation with macrosomia. The sample
size was determined by statistical information
from similar past studies and by using the
formula of difference between two ratios.9 Using quota sampling and considering the 60:40
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ratio of health centers to health bases in Tabriz, Iran, health centers and bases were randomly selected with the same ratio. Due to the
need for a large sample size in this study and
the researchers' preference to include all samples, collecting subjects was considered as a
long process. The first part of the study, i.e.
sampling and measuring anthropometric indices, thus took 4 consecutive months. Finally,
1140 primiparous women at 6th-10th weeks of
gestation who referred to health centers and
bases of Tabriz were randomly selected. The
inclusion criteria were the desire to participate
in the study, having no underlying disease
(heart, pulmonary, renal, neurological, or digestive diseases, diabetes, hypo- or hyperthyroidism, addiction, mental retardation, and
physical abnormalities) according to the individuals own declaration, no past history of
recurrent abortions and mole, no past history
of operations on the uterus, referring to the
health center in the first trimester of pregnancy (6th-10th weeks), no past history of giving
birth (nulliparous), not suffering from hyperemesis gravidarum, and not having a special
diet. The exclusion criteria were withdrawal
from the study, disproportionate weight gain
during pregnancy compared to the baseline
BMI without having had gestational diabetes.
The average weight was calculated after
three measurements without shoes and with
light clothing using a Seca scale with an accuracy of 100 g. Height was measured without
shoes by a wall-mounted measuring tape with
an accuracy of 0.5 cm. BMI was then calculated by dividing weight (in kg) to height
squared (in m2) and recorded in a checklist.
Waist circumference values measured by a
flexible anthropometric measuring with an
accuracy of 0.5 cm were also recorded in the
checklist. All measurements in this study were
performed and recorded by the same trained
researcher. The validity of the checklist was
confirmed by feedbacks from professors with
expertise in the subject, and by applying their
corrections and comments. According to the
WHO classification, low, healthy, and high
weights were determined as BMI < 18.5 kg/m2,
18.5-24.9 kg/m2, and 25-29.9 kg/m2, respectiveCopyright © 2012 by Tabriz University of Medical Sciences
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ly. BMI > 30 kg/m2 and a waist circumference
of 88 cm and higher were defined as obesity.
Newborns with a weight of higher than 4 kg
were considered to be macrosomic. The macrosomia of newborns was recorded in the checklist by considering their birth records which
were provided by the mothers. Moreover, the
weight of the mothers was monitored during
pregnancy and women with disproportionate
weight gain were excluded from the study.
Data was analyzed using SPSS15. Mean
values of anthropometric indices of women
with and without a macrosomic newborn
were compared by independent sample ttest. All participants provided written consents after they were explained about the
whole study procedure. In addition, they
were allowed to withdraw from the study at
any time they wished.

Results
In the current study, 95% of women had no
past history of pregnancy and abortion. The
majority of pregnancies were planned with
prenatal care. In addition, 3.6% of the mothers
had taken folic acid before pregnancy. While
77.5% of women aged 20-35 years, 21.4% were
under the age of 20. Moreover, 1057 women
(92.6%) were housewives, 652 (57.2%) did not
have high school diploma. The mean (SD)
values of BMI and waist circumference were
24.32 (4.08) kg/m2 and 81.84 (9.25) cm, respectively (Table 1). Based on BMI, the prevalence
of low weight, healthy weight, overweight,
and obesity were 6.2%, 57.4%, 27.6% and 8.8%,
respectively (Figure 1). The prevalence of abdominal obesity, based on waist circumference, was 34.8% (Figure 2). Fetal macrosomia
was significantly more prevalent among
women whose BMI and waist circumference
indicated obesity (Table 2).

Table 1. Anthropometric indices in pregnant women during their first trimester
Anthropometric indices
Mean (SD)
95% CI
Weight (kg)
62.27 (0.35)
61.58-62.95
Height (cm)
0.15 (159.76)
159.46-170.05
BMI (kg/m2)
0.12 (24.32)
24.19-24.43
Waist circumference (cm)
81.84 (0.35)
81.15-82.52
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Figure 1. Body mass index (BMI) of women during their first trimester of pregnancy
(BMI < 18.5 kg/m2, 18.5-24.9 kg/m2, 25-29.9 kg/m2, and ≥ 30 kg/m2 indicated low weight, healthy weight, overweight,
and obesity, respectively.)
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Figure 2. Waist circumference (WC) of women during their first trimester of pregnancy (WC < 80 cm, 80-88 cm, and ≥ 88 cm
indicated healthy weight, at risk of obesity, and obesity, respectively.)
Table 2. Anthropometric indices of women with and without a macrosomic fetus
Body mass index (kg/m2)
Waist circumference (cm)
Macrosomia
Yes
28.28 (1.10)
90.05 (1.50)
No
24.34 (0.13)
82.14 (0.30)
P*
0.0001
0.0001
Values are expressed as mean (SD); * Independent sample t-test

Discussion
The findings of this study indicated obesity
to be prevalent in pregnant women during
their first trimester in Tabriz, Iran. Based on
BMI, the prevalence of overweight and obesity were 27.6% and 8.8%, respectively. On the
other hand, the calculated waist circumference values showed abdominal obesity in
34.8% of the subjects. The findings of the current study revealed a significant increase in
the prevalence of fetal macrosomia among
women whose BMI and waist circumference
were in the obese range. Wendland et al. reported similar results.10
The findings of the current study suggested that waist circumference is the best
and simplest anthropometric index for determining obesity. Other researchers have
also introduced waist circumference as the
best anthropometric index for screening the
risk factors of cardiovascular diseases in the
society. Zhu et al. studied 9019 American men
and women and showed waist circumference
to provide more information on risk factors of
cardiovascular diseases in comparison to
BMI.11 Janssen et al. evaluated the associations
between obesity-related factors, such as
hypertension, lipid disorders, and metabolic
syndrome, and obesity indices in 14924 adults.
Their results showed waist circumference, but
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not BMI, to be illustrative of risk factors related to obesity.12 Other studies on the obesity
of mothers based on BMI suggested a significant correlation between high BMI of mothers
and the risk of fetal macrosomia.12-17
A study in 2008 on 51506 pregnant women
showed a high prevalence of fetal macrosomia in obese women (24.8%) in comparison
to women with healthy BMI.18 Moreover, in a
retrospective study, Kerrigan and Kingdon
found the prevalence of obesity among 8176
women who had given birth to be 17.7%.
They also reported obesity to be correlated
with pregnancy complications such as fetal
macrosomia and thus highlighted the necessity of more attention of caretakers to the
weight of mothers.19 In a similar retrospective
cohort study in Saudi Arabia, El-Gilany and
Hammad showed that even with more care
and attention to obese pregnant women before pregnancy, there was an increase in the
unfavorable results of their pregnancy and
labor.20 Several studies have noted the increased risk of pregnancy complications in
mothers and fetuses, especially fetal macrosomia, because of obesity and high BMI of the
mother during pregnancy. The resulting high
morbidity and mortality in mothers and fetuses underlines the importance of increasing the
knowledge of mothers in this respect.21-24 The
current study also confirmed the significant
Copyright © 2012 by Tabriz University of Medical Sciences
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correlation between high BMI of mothers and
fetal macrosomia. Moreover, a significant statistical correlation was found between abdominal obesity of the pregnant mother and fetal
macrosomia, which was addressed by few
studies. Therefore, it is believed that BMI and
waist circumference have independent effects
on obesity-related illnesses. Waist circumference is the simplest index because it only requires one measurement with a lower chance
of error compared to other obesity indices.
Among the other advantages of waist circumference over other anthropometric indices, the
most important is its ease of use and interpretation in clinical conditions.

Conclusion
Despite the undeniable importance of measurements before pregnancy, women are not
accessible before they get pregnant. However, previous studies have suggested measurements during the early stages of pregnancy to be of the same value in evaluating
obesity-related complications among overweight or obese women. A limitation of this
study was assessing the anthropometric indices during the first trimester of pregnancy.
On the other hand, the retrospective method
of the study, in which mothers were observed
closely during their pregnancy, was an advantage of the study. The current study,
which was undertaken with the aim of studying different anthropometric indices during
the first trimester of the pregnancy, showed a
prevalence of general and abdominal obesity
in more than one third of pregnant women
during their first trimester in Tabriz. Considering the high prevalence of obesity in
pregnant women in this study, raising knowledge on the adverse consequences of general
and abdominal obesity during pregnancy in
women can be an effective and preventive
measure. It can be concluded that waist circumference is also a better indicator for
screening of obesity, which is a risk factor for
other complications in pregnant women. Assessment of this index would thus be essen-
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tial in routine clinical examinations of pregnant women.
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