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Objectives: To determine the effects of pre-pregnancy
body mass index (BMI) and gestational weight gain
on maternal and fetal complications, and to examine
whether Turkish women achieve the recommended
gestational weight gain. We also investigated the
relationship between pregnancy weight gain and
mode of delivery, with an examination of maternal
anthropometry.
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Methods: A retrospective cross-sectional study was
conducted on a population of 986 pregnant women
between November 2011 and November 2015 at
Atatiirk Education and Research Hospital, Ankara,
Turkey. Maternal age, BMI, monthly weight gain
during pregnancy, infant birth weight, gender, and
maternal and fetal adverse outcomes were evaluated.

Results: The frequency of maternal complications
was positively associated with elevated pre-pregnancy
BMI (p<0.05), and weight gain during pregnancy
was associated with parity and increased infant birth
weight (p<0.05). However, no correlations were
observed between mean pregnancy weight gain and
maternal complications (p>0.05). The percentage of
women who gained the Institute of Medicine (IOM)-
recommended amount of weight was the highest
in the underweight BMI group (54.1%) and the
lowest in the obese BMI group (24.3%). Pregnancy
weight gain exceeded IOM recommendations in the

overweight (56.3%) and obese (52.5%) groups.

Conclusions: While maternal weight gain during
pregnancy affects neonatal body weight, higher pre-
pregnancy BMI has an adverse effect on recommended
weight gain during pregnancy, with increased maternal
complications.
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Nutrient intake and weight gain during pregnancy
are the 2 main factors affecting maternal
and infant outcomes.! The main factors that affect
pregnancy weight gain are maternal pre-gestational
body weight, height, ethnicity, age, parity (number
of births), smoking, socioeconomic status, and daily
energy intake.! The degree of weight gain during
pregnancy can affect maternal mortality, complications
during pregnancy, labor, and mode of delivery.
Moreover, excessive weight gain during pregnancy has
been associated with breastfeeding difficulties during
the postpartum period.” Weight gain during pregnancy
also has an impact on gestational age-matched healthy
development of the fetus and on birth weight.*
Obesity has been increasing worldwide in recent years,
with a prevalence of 23.9% in Turkey.” Elevated pre-
pregnancy body mass index (BMI) in pregnant women
is associated with gestational diabetes, hypertensive
disorders, thromboembolic complications, preterm
delivery, macrosomia, delivery complications, and
increased rates of cesarean delivery.® The aims of this
study were (i) to determine the relationship between
body weight gained during pregnancy and type of birth
(vaginal delivery versus cesarean section), maternal and
prenatal diseases, and maternal complications, and (ii)
to examine the effects of maternal anthropometry on
the offspring’s body weight.

Methods. For this retrospective cross-sectional study,
we used historical data to select 1,252 pregnant women
who were followed at a tertiary obstetrics center (Atatiirk
Education and Research Hospital) from November
2011 to November 2015 and who gave birth during a
certain period. The study protocol conformed with the
principles of the Declaration of Helsinki, and approval
was obtained from the Institutional Review Board.
The exclusion criteria were inadequate medical history
(n=22), a history of genetic disorders (n=2), unknown
pre-pregnancy BMI (n=104), pre-pregnancy morbid
obesity (BMI >40 kg/m?) (n=11), multiple pregnancy
(n=19), and pre-gestational disorders
(diabetes, thyroid function disorders, cardiac disease,
autoimmune disorders) or medications (antiepileptics

systemic
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or antidepressants) (n=108). After applying these
exclusion criteria, 986 subjects remained in the study.
Maternal age, number of pregnancies, parity, gestational
age, pre-pregnancy body weight and height, BMI,
final prenatal body weight, monthly pregnancy weight
gain, occupation, smoking habits, infant birth weight
and gender, and maternal and fetal adverse outcomes
were recorded for each subject. The primary predictor
variables were pre-pregnancy BMI and gestational
weight gain. Pre-pregnancy weight (kg) and height (cm)
were used to calculate BMI (kg/m?), which was used as
either a continuous or a categorical variable. The BMI
cutoff values used to classify pre-pregnancy weight were
those recommended by the Institute of Medicine (IOM)!
as follows: underweight (<19.8 kg/m?), normal weight
(19.8-26.0 kg/m?), overweight (26.1-29.0 kg/m?), and
obese (>29.0 kg/m?).

Data were analyzed using SPSS for Windows
(version 11.5, Illinois, USA). Descriptive statistics for
continuous variables are expressed as mean + standard
deviation (SD), and categorical variables are expressed as
the number of cases or percentage (%). Student’s t-test
was used to compare differences between 2 independent
groups, and one-way analysis of variance followed by
Tukey’s honest significant difference test were used
to compare differences among more than 2 groups.
Differences among categorical variables were analyzed
with Pearson’s Chi-square test. The significance of
correlations between continuous variables was analyzed
with Spearman’s correlation test, with p<0.05 considered
statistically significant.

Results. The mean age of the subjects was 26.2+4.8
years (range: 16-43 years). Most of the women (82.2%)
were 19-30 years old. Of the 986 participants, 81
(8%) had a history of smoking during pregnancy,
802 (81.3%) were housewives, 477 (48.3%) were
nulliparous, 384 (38.9%) were primiparous, and 125
(12.6%) were multiparous. The mean gestational age
was 39.3+1.4 weeks. The mean pre-gestational BMI
was 23.6x4.3 kg/m®. The distribution of the IOM
BMI categories for this cohort was: underweight: 170
(17.2%); normal weight: 593 (60.2%); overweight:
149 (15.1%); and obese: 74 (7.5%). A total of 636
infants (64.5%) were born vaginally. Among all of the
newborns, 490 (49.6%) were male, and mean newborn
weight was 33554472 ¢. Birth weight was <2500 g in
2.6% of the newborns and >4000 g in 5.5%. Among
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the pre-gestational BMI groups, the mean pregnancy
weight gain was 16.6+4.9 kg for the underweight group,
15.1+4.9 kg for the normal-weight group, 12.7+5.4 kg
for the overweight group, and 9.8+6.2 kg for the obese
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Figure 1 - Distribution of Turkish women in pregestational Institute
of Medicine (IOM) body mass index categories with
total pregnancy weight gain below, within, or above IOM
recommendations.

group. As shown in Figure 1, the percentage of women
who gained the IOM-recommended amount of weight'
was highest in the underweight group (54.1%) and
lowest in the obese group (24.3%). The percentage of
women whose pregnancy weight gain exceeded IOM
recommendations was highest among the overweight
(56.3%) and obese (52.5%) groups. The amount of
weight gain and BMI increase within the first trimester
(6-14 weeks), second trimester (14-28 weeks), and third
trimester (28-42 weeks) are shown in Table 1.

Of all subjects enrolled in the study, 292 (29.6%)
developed maternal/fetal complications. As shown
in Table 2, these complications were most frequently
observed in the obese BMI group (54.1%) and least
in the underweight BMI group (23.6%). Among the
specific complications, fetal distress (26.2%) was the
mostcommon, followed by gestational diabetes (19.6%),
macrosomia (13.1%), intrauterine growth retardation
(9%), abnormal amniotic fluid index abnormalities
(oligohydroamnios [9%] and polyhydramnios [4%)]),
gestational hypertension (8.1%), preeclampsia (3.6%),
postpartum hemorrhage (2.4), and preterm delivery
(1.6%). In our cohort, pregnancy weight gain was

Table 1 - The maternal weight and weight gain (kg) and the mean body mass index (BMI) during

pregnancy (kg/m?).
Variables Age (years) Total
16-18 19-30 >30
(n=21) (n=811) (n=154)
Prepregnancy
Weight (mean+SD) 57.7 + 10.0 60.8 +11.3 66.3 £ 12.5 61.6+11.7
BMI (mean+SD) 22.2+4.2 23.3 4.1 25.7 + 4.8 23.6+4.3
6-14 weeks
Weight (mean+SD) 58.5+9.6 61.9+11.2 67.5+12.0 62.7+11.5
Weight gain 0.8+2.7 1.1+2.8 1.2+£29 1.1+2.8
BMI (mean+SD) 22.5+3.9 23.7 +4.0 26.2 £4.6 24.1+4.2
BMI rise 0.28+ 1.0 0.43 + 1.1 0.46 + 1.1 0.43 + 1.1
14-28 weeks
Weight (mean+SD) 65.0 + 8.4 68.2 +10.8 732+ 11.7 689 +11.1
Weight gain 7.30 £5.6 7.50 + 4.3 7.0 4.1 74+4.3
BMI (mean+SD) 25.1+3.7 26.1+3.9 284 +4.5 26.5 £ 4.0
BMI rise 28+2.3 29+1.6 2.7+ 1.6 2.8+1.7
28-42 weeks
Weight (mean+SD) 68.6+£9.6 73.1+10.8 76.8+11.7 73.6+11.0
Weight gain 109+ 4.3 123+ 4.9 10.5 + 4.9 120 £ 4.9
BMI (mean+SD) 26.4 + 3.8 28.0+3.9 29.8+4.4 282 +4.0
BMI rise 42+1.6 47+19 4119 46+19
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Table 2 - Maternal/fetal outcomes among pregestational IOM BMI categories

Variables BMI BMI BMI BMI P-value
<19.8kg/m’  219.826.0kg/m’ 26.0-29.9 kg/m*  230.0 kg/m’

Maternal complications
No 132 (76.4) 430 (72.0) 98 (65.7) 34 (45.9) <0.01
Yes 38 (23.6) 163 (28.0) 51 (34.2) 40 (54.1)

Delivery
Vaginal delivery 133 (73.0) 364 (64.8) 99 (60.7) 40 (48.7) 0.01
Cesarean delivery 47 (27.0) 197 (35.2) 64 (39.3) 42 (51.3)
Infant birth weight (g) 32034356 3347455 3432+484 3530+606 <0.01

Data for maternal complications and delivery are reported as n (%). Infant birth weights are reported as the mean + SD.

positively associated with parity and infant birth
weight (p<0.05) but was not associated with smoking,
infant gender, birth type, or frequency of maternal
complications (p>0.05). Although infant birth weight
was higher (p<0.01) in the pre-pregnancy-obese group,
most of these participants gained more weight during
pregnancy than recommended. In addition, elevated
pre-gestational BMI was significantly associated with
an increased maternal complication rate and risk of
cesarean delivery (Table 2).

Discussion. Obesity has become a major problem
for Turkish women and is due to changes in lifestyle,
industrialization, and migration from rural to urban
areas.” Our study was conducted in the Turkish
capital of Ankara, located in the central region of
the country. As Ankara is home to migrants from all
parts of Turkey, the cohort of pregnant women at our
hospital provided a good representation of the Turkish
pregnant-female population without significant bias.
The relationship between weight gain during pregnancy
and sociodemographic characteristics, such as pre-
gestational BMI, age, parity, education level, maternal
characteristics, and ethnic group has been discussed in
the literature.*!* Maternal anthropometric properties
differ among various populations,'"'* and the cutoff
values for these features vary among developed and

15,16 studies in

developing  countries. For instance,
Vietnam, one of the least-developed Asian countries,
have shown that the incidence of small-for-gestational-
age (SGA) infants was higher among women with
underweight pre-gestational BMIs, compared to similar
women in developed countries.'*"” A global maternal

anthropometry study that considered births found
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that weight gain was significantly associated with birth
weight and intrauterine growth."" Moreover, mothers
with pre-gestational weights of <40 kg were 3 times as
likely to have SGA babies than those with pre-gestational
weights of 240 kg.'® Another study in rural India showed
that pregnant women with weights of <45 kg were at
higher risk of giving birth to low-weight newborns,
compared to women with weights of >45 kg." Several
other studies have found a similar relationship between
low maternal BMI and risk of a low-weight newborn.?
Only 2% of pregnant women in the United States have
a BMI of <18.5 kg/m?, while more than 50% have a
BMI of >25 kg/m>."> These observed anthropometric
variations among pregnant women in various countries
have prompted the need for studies to determine the
optimal range of pre-gestational BMI and pregnancy
weight gain for country-specific populations. Our study
showed that while pre-pregnancy BMI was 23.6+4.3
kg/m?, the total mean BMI increased to 28.2+4.0 kg/
m? by the end of the pregnancy.

The gestational weight gain guidelines established
by the IOM in 1990' recommend a pregnancy weight
gain of 12.5-18 kg for underweight women, 11.5-16 kg
for normal-weight women, 7.0-11.5 kg for overweight
women, and <7 kg for obese women.® However, based
on published studies, it has been suggested that these
weight-gain goals would be difhicult to achieve.” In our
cohort, the mean weight gain in most of the subjects
with pre-gestational underweight and normal BMI fell
within their recommended ranges of pregnancy weight
gain.” In contrast, most subjects with pre-gestational
overweight and obese BMI levels experienced a mean
weight gain that exceeded the recommended range for
the respective groups. According to the World Health
Organization, the healthiest level of pregnancy weight


http://www.smj.org.sa/index.php/smj/index

Factors affecting pregnancy weight gain ... A/egun et al

gain occurs in women with a pre-gestational BMI of
20-24 kg/m2.*' In a study of a large sample of 8,542
pregnant women with normal BMIs, 32.6% had a
pregnancy weight gain within the IOM recommended
range, 18.7% gained less than the recommended range,
and 48.7% gained in excess of the recommended range.*
A Canadian study revealed that 55% of women with pre-
gestational BMIs of >27 kg/m?* had a pregnancy weight
gain greater than the recommended range.'’ Similarly,
more than half of the overweight and obese women in
our cohort had a pregnancy weight gain that exceeded
the IOM recommendations. Gestational obesity can
lead to various prenatal and perinatal complications,
including gestational diabetes, preeclampsia, induction
failure and episiotomy complications, cephalopelvic
disproportion and obstructed labor, preterm labor,
increased frequency of cesarean and
macrosomia.”® In our cohort, the greatest proportion
of subjects experiencing maternal/fetal complications
was in the obese BMI group. This indicates that Turkish
pregnant women with higher pre-pregnancy BMIs have
more adverse obstetrical outcomes. Our findings agree
with a study by Lim,** who reported that Swedish obese
mothers with high pregnancy weight gain had increased
risk of preeclampsia, cesarean section, and large-for-
gestational-age babies. Excessive weight gain has the
greatest impact on maternal/fetal outcomes; however, it
is regarded as a reversible risk factor.

Study limitations. The deriving maternal body mass
and BMI values solely from retrospective records, and
being unable to track these records by the same project
team in every trimester. Moreover, further research is
needed on bigger populations and for longer periods to
examine all aspects of these findings.

In conclusion, appropriate weight gain during
pregnancy is an important factor in preventing
maternal/fetal complications in the Turkish population.
An appropriate pre-gestational BMI may be more
important than pregnancy weight gain in preventing
such complications. Prevention and treatment strategies
to optimize pre-gestational BMI and pregnancy weight
gain will likely be useful for promoting maternal/fetal

health in Turkey.

delivery,
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evidence, recommendations and validation. If it is adapted, authors should include
the source, how, and why it is adapted? The guidelines should include not more
than 50 references, 2-4 illustrations/tables, and an algorithm.
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