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ABSTRACT

Background: Body mass index (BMI) before pregnancy and
weight gaining during pregnancy affect infant birth weight and are
associated with unfavorable pregnancy outcomes. The aim of this
study was to describe the weight gain pattern of Iranian pregnant
women according to the BMI status at the beginning of pregnancy.

Methods: This was a longitudinal cross sectional study. A total
of 500 pregnant women in 6th-10th weeks of pregnancy were
enrolled and followed up through delivery. Body mass index
categories based on first visit weight and total weight gain were
calculated. The multiple analysis of variance (MANOVA) was used
to compare the mean values of gestational weight gain.

Results: At the first care, those with underweight, normal,
overweight and obese accounted for 10.7%, 46%, 35.9% and 7.4%
of all participating women, respectively. Most of the subjects were
in normal range of BMI (46%) at the beginning of the study. As
BMI was more at the first visit, the recommended amount of
weight gain was less achievable (70% versus 27%). Although the
average weight gain in obese women was less than other groups
(9£7.9), about 55% of them were over the recommended standards
of weight gain.

Conclusion: In conclusion, in spite of frequent visits during
pregnancy, only half of pregnant women had normal weight gain
and most of them had normal BMI at the first visit. This study
highlights the importance of considering women with abnormal
pre pregnancy BMI and gestational weight gain at an increased risk
and providing appropriate care for them to prevent future adverse

outcomes.
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INTRODUCTION

Body mass index (BMI) before pregnancy and weight
gaining during pregnancy affect infant birth weight and are
associated with unfavorable pregnancy outcomes.!!! Several
evidence indicated that gaining weight more or less than the
normal range has a determinant role in gestational outcomes
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and the lifelong consequences for both mother
and child.”? Insufficient weight gain is associated
with preterm birth, low birth weight, growth
retardation, and prematurity.” Whereas, extreme
weight gain has been linked with large-for-
gestational age, gestational diabetes, hypertensive
pregnancy disorders (HPD), caesarean delivery,
macrosomia, and maternal weight preservation
after delivery.[**]

Furthermore, established obesity after delivery
gradually increases the risk of cardio-vascular
disease and breast cancer after the menopause.!”

One of the most important risk modifiers
of pregnancy weight gain is the weight at the
beginning of pregnancy. The best available measure
of pre pregnancy weight, body mass index (BMI, a
measure of body fat based on weight and height),
has been updated in the new guidelines to the
categories and World Health Organization (WHO)
recommended some cutoff points and ranges for
normal weight gain for underweight, normal-
weight, overweight, and obese gravitas.®!

Recent studies indicated that only 30-40%
of pregnant women gain weight within normal
rangel® and weight gain in most pregnant women
are not within the recommended range.

Limited studies in Iran investigated the pattern
of weight gain during pregnancy. Yekta et al,
studied the patterns of gestational weight gain
on 270 pregnant women in urban care settings of
Urmia city. This study showed that only 42.6%
of subjects reached recommended weight gain.!'”!
Furthermore, statistics from Iran indicated the
high prevalence of low birth weight and other
complications of pregnancy!'’!?! and an increased
rate of low birth weight in rural areas of Iran.['3]

Comprehensive maternal care in Iran controls
maternal weight gain during pregnancy in urban
and rural areas, but limited studies have examined
its actual effect in optimizing weight gain.

The aim of this study was to describe the weight
gain pattern of Iranian pregnant women according
to the BMI status at beginning of pregnancy.

METHODS

This prospective cross-sectional study was
conducted in Isfahan health center II, Isfahan,
Iran. This center covers 28 urban and 6 rural health
care centers that cover a population of 1,079,717.
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The eligibility criteria included pregnant women
15 to 49 years of age, without non-communicable
chronic diseases (like hypertension and diabetes).
Mothers with children younger than 3 years,
history of abortion and still birth were not included.
Exclusion criteria were gestational diabetes,
pregnancy induced hypertension, eclampsia or
pre-eclampsia.

Between May 2010 to March 2011, a total of 500
pregnant women in 6th-10th weeks of pregnancy,
who met the eligibility criteria, were investigated.

According to national guideline of maternal
care in Iran, weight status of pregnant women
has been recorded eight times during pregnancy.
To facilitate controlling of maternal weight gain,
a monitoring chart has been employed to alert
mothers and health care workers to consider
susceptible deviation from recommended reference
lines. According to this guideline, each woman
had been taken cares in eight appointments during
gestation: 6-10th gestational weeks (baseline),
16-20™ weeks, 26-30™ weeks, 31-34™ weeks, 35-
37" weeks, 38" week, 39" week and 40" week of
pregnancy. The subjects were grouped based on
their pre pregnancy BMI [weight (kg)/height? (m)]

to four levels: “underweight”  women
(BMI<19.9 kg/m?),”normal-weight” women
(BMI19.9-25.0 kg/m? and “overweight

women” (BMI 25.1-30.0 kg/m?) and obese women
with a pre pregnancy BMI>30.0 kg/m? In this
study, the first BMI was assumed as pre pregnancy
BMI.

The baseline data of demographic and
socioeconomic variables: age, education, job and
parity were collected at the first visit. During
the maternal visits, women were weighted at the
clinic by using a digital scale. This digital scale
had a minimum capacity of Okg and maximum
of 150kg, which was accurate to 0.1kg. Stature
was measured with a portable stadiometer, with a
maximum allowable variation of 0.5cm between
the two measurements. All the anthropometric
measurements were taken by trained health
care workers and standardized according to
recommended guidelines. Pre-gestational body
mass index [BMI=weight (kg)/stature (m?)] was
obtained during the first care. Clinical data such
as gestational age and medical and obstetrical
history were collected from their medical records.
According to the recommendations of the Institute
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of Medicine (IOM) for totalpregnancy weight
gain, gestational weight gain was categorized.

The statistical analysis initially involved the
description of the pregnant women participating
in the study; all descriptive statistics are presented
as means and standard deviations for quantitative
variables, and as relative frequencies and percentage
for categorical variables. The multiple analysis of
variance (MANOVA) was used to compare the
mean values of gestational weight gain.

The design of the study was approved in Ethics
committee of Vice Chancellor for Research,
Isfahan University of Medical Sciences. All
participants received study information and
provided written informed consent. Also, the
confidentiality of all information was managed
carefully by researchers.

RESULTS

This was a longitudinal cross sectional study
that included 494 pregnant women and followed
them to the time of delivery. All participants were
completed the first five visits, but 114 of them did
not come to visit in the last three appointments.
However, the pattern of losses was random in
relation to the different variables and missing data
was handled using the regression model.

The baseline characteristics of participants are
presented in Table 1.

At the first care, those with underweight,
normal, overweight and obese accounted for
10.7%, 46%, 34.8% and 7.8% of all participating
women, respectively.

The overall mean gestational weight gain was
11.59 Kg (standard deviation, SD: 5.4). Mean and

standard deviation of weight in four categories of
MBI are presented in Table 2.

Asitshown in Table 1, about 27.8 % of pregnant
women had weigh gain more than 15 kg. Totally,
23.5% of participant had got less, 49.5% within,
27% more than recommended weigh gain. Most of
the subjects were in normal range of BMI (46%)
at the beginning of the study. As BMI was more at
the first visit, the recommended amount of weight
gain was less achievable (70% versus 27%).

Although the average weight gain in obese
people was less than other groups (9.3 +£7.9), but
about 55% of them were over the recommended
standards of weight gain.

Figure 1 shows the trend of weight gaining in
subjects regarding to primary BMI.

Table 1: Baseline characteristics of participants
R e S e

Characteristics
Weigh (Median) 62.5[56-70]
Height (Median) 161[157-164]
BMI>25 (kg/m2)

N % 216(43.2%)
Over weight

N % 174(34.8%)
Obesity

N % 38 (7.8%)
Weight gain:15-20 kg

N % 118 (23.6%)
Weight gain>20kg

N % 21 (4.2%)
Birth weight>4000g

N % 17 (3.4%)
Birth weight (g) 3180+466
Birth length (cm) 49.4+2.7

e
BMI- Body mass index

Table 2: Characteristics of participants according to primary BMI
I

Variables BMI
<19.9 20-25 25.1-29-9 >30

Subjects no (%) 52(10.7%) 223(46%) 174(35.9%) 36(7.4%)
Height(cm) 160+4.8 160.9£5.9 160.4+5 157.945.3
BMI (kg/m?) 18.5+1.2 22.8+1.4 27£1.3 32242
Age (y) 26+3.7 28+3.9 29.543.6 29.9+4
Gestational weight gain%

<IOM Recommended 7(13.5%) 31(23%) 71(40.8%) 6(16.7%)

IOM recommended 32(61.5%) 94(70%) 67(38.5%) 10(27.8%)

>]OM recommended 13(25%) 9(6.7%) 36(20.7%) 20(55.6%)

Total weight gain (kg) 15.8+£3.5 12.8+£3.5 10.5+5.8 9.3+7.9

BMI- Body mass index, IOM- Institute of medicine
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Figure 1: Trend of weight gain regarding primary BMI

The results of MANOVA showed that weights
and weight gaining during all visits are statistically
different according to primary BMI.

DISCUSSION

The aim of this study was to describe the weight
gain pattern of pregnant women according to the
BMI status at the beginning of pregnancy.

Our findings demonstrate that at the beginning
of pregnancy, about 7.8 % and 34.8% of mothers
were obese and overweight respectively, indicated
that obesity and being overweight is a common
phenomenon in young women in reproductive age.

In spite of the regular and planned care for
pregnant women in Iran, only half of them got
recommended weight during their pregnancy. It
means that in our health system a considerable
number of subjects start their pregnancies without
meeting the standard criteria, which designed to
preserve their healthy life. It shows that prenatal
care in Iranian health care system is not efficiently
working regarding nutritional care during pregnancy
and provides unsatisfactory care.

This phenomenon was seen in other studies in
different parts of world. A study in Brazil discovered
that the rate of obesity in pregnant young women
was 6.9%.'Similar study in Switzerland found it
as 8.9%." Another study in USA showed that 3.6 %
obese and 11.3% overweight women get pregnant®
and the rate of obesity in pregnant women in
Vietnam was 8.5 %.[°! The results of our study are
in line with other studies in Iran. Yazdanpanahi
et al, reported that 5.3% of women were obese in
the first visit of pregnancy'” and another study in
the Babol indicated this rate as 9.8%.!"®

In our study 28% of participants had a weight
gain of more than 15 Kg and 4.2% of these women
gained more than 20 Kg.
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Additionally, overweight and obese women
were not successful to manage their weigh gaining
during pregnancy and 56% of them gain more than
predicted weight and 17% gain less than standards
of weight gaining during pregnancy. Another study
in Rasht country in Iran showed that about 30%
of obese and overweight women had weight gain
less than predicted one.!'”! Another study in USA
indicated that 46% of obese and 63% of overweight
women gain more than standard weight.?”! These
results showed that if the weight of women
before pregnancy does not manage properly, we
are witnessed of inappropriate weigh gain during
pregnancy and its complications.

We found that the mean of weight gaining
during pregnancy was 11.9 (SD: 5.4). This rate was
lowest for obese women (9.317.9) and was highest
for underweight women (15.8% 3.5). This was 11.4
(SD: 3.2) in Rasht study!'” and 11.2 kg (SD: 4.1) in
another study in Urmia Country.!*!

Considering the range of weight gaining during
pregnancy and weigh gaining according to BMI
categories seems to be more beneficial in this way.

The results of this study indicated that about
one-quarter of pregnant women had weight gaining
less than normal. Another study in Iran reported
this rate as high as 80% in Rasht country.'”! This
indicated that in spite of several efforts to optimize
the weight gaining during pregnancy in Iran, this
aim was achieved in only 50% of pregnant women
and half of them are not able to get the ideal weight
during pregnancy.

CONCLUSION

In conclusion, in spite of frequent visits during
pregnancy, only half of pregnant women had
normal weight gaining and most of them had
normal BMI at the first visit. This study highlights
the importance of considering women with
abnormal pre pregnancy BMI and gestational
weight gain at an increased risk and providing
appropriate care for them to prevent future adverse
outcomes.
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