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Abstract- The objective of this study was evaluation of excessive pregnancy weight gain effect in non-
diabetic women with normal pre-pregnancy BMI on macrosomia of neonate. In a descriptive cross—sectional
study, neonate weighs of all term pregnancy in non-diabetic women with normal pre-pregnancy BMI
delivered from 2002 to 2004 in Shaheed Sadoughi Hospital in Yazd, were evaluated. Compared with mothers
with normal pregnancy weight gain, the risk of macrosomia in offsprings was significantly elevated in
women who had excess weight gain. The odds ratio (OR) was 3.3 (95% confidence interval [CI] =2.2 - 5.1,
P =0.0001). Given the complications associated with delivering large babies, women may benefit from not

gaining excess weight in pregnancy.
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Introduction

It is already known that excess weight gain during
pregnancy may associate with an increased risk of
delivering large babies (1). In such deliveries, maternal
and neonatal complications such as hemorrhage,
infection, preeclampsia, perinatal mortality and rate of
cesarean section are higher (1, 2). Although other
studies about the effects of high maternal weight and
excess weight gain on birth weight of newborns were
done (3-6), but most of them focused on diabetic
mothers (4, 6, 7) and based on maternal pre-pregnancy
body mass index (BMI) (8, 9).

Some researchers investigated the impact of maternal
weight gain during pregnancy on selected obstetric
outcomes, e.g., macrosomia, meconium staining and
increased cesarean rate (10-12).Comparison of maternal
BMI classes or the effect of gestational weight gain after
adjustments for maternal pre-pregnancy BMI were
concerned in other studies (5, 11).

The influence of the amount of gestational weight
gain on neonate birth weight had been less considered.

The purpose of the present study was to evaluate
effects of excessive pregnancy weight gain in non-
diabetic women with normal pre-pregnancy BMI ,on
birth weights of their neonates and to answer the
question that whether risk of newborn macrosomia is
higher in heavier non-diabetic mothers or not.

Patients and Methods

In a descriptive cross—sectional study, medical records
of all term pregnancy delivered between March 2002
and March 2004 in Shaheed Sadoughi Hospital in Yazd,
were reviewed. Variables such as age, educational level ,
economic condition, number of previous pregnancies ,
pre-pregnancy weight, height (based on midwife records
in first visit at the maternity health care center) and BMI
(weight in kilogram/square of height in meter),
gestational weight gain, birth weight, sex and gestational
age (GA) of her neonate were carefully recorded.
Normal BMI (BMI=19.8 to 26) and normal
pregnancy weight gain (11.5 to 16 kg), were as
defined by the Institute of Medicine (IOM) guidelines
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(13). Gestational age was calculated using the first day
of the last normal menstrual period (LMP) and
macrosomia defined as a birth weight of 4000 grams (g)
or more.

Diabetic mothers, multiple pregnancies, under or
overweight women (19.8< BMI> 26), preterm
(gestational age less than 37 weeks) or post term (GA
more than 42 weeks) labors and those with missing
midwife data were excluded. The study population
consisted of 940 deliveries. In our hospital (Shahid
Sedughi hospital) the total delivery number during that
period was about 6000.

The data were analyzed using SPSS.15 statistical
software. Chi-square and t student were used to compare
was taken as P < 0.05 was statistical significance.

The analyses made were corrected for the effect of
gestational age on weight gain by dividing the observed
weight gain by a factor that estimated what the weight
gain should have been at 40th week of gestation. This
factor was estimated for each gestational week (37—42)
by the quotient between mean gestational weight gain
for that week and mean gestational weight gain for

infants born after 40 completed weeks.
Results

Large baby delivery accrued in 11.3% of women. Table
1 shows frequency of macrosomia of neonates based on
maternal and neonatal characteristics. Women that
delivered in 37th week of gestation, or had poor
economic condition, had proportion  of
macrosomia (7.4%, and 8.2%, respectively), while
wealthy mothers had the highest proportion (19.4%).

Twenty five percent (237/940) of women had excess
weight gain during pregnancy. Table 2 illustrates the
risk of macrosomia based on weight gain status and
indicates that 25.9% of excess weight gain and 9.1% of
normal weight gain women delivered macrosomic
babies. The odds ratio (OR) was 3.3 (95% confidence
interval [CI] = 2.2 — 5.1 and P value = 0.0001) for
excess weight gain. In the other words, nearly 50% of
macrosomic neonates deliveries occurred in excess
pregnancy weight gained mothers.

lowest

Tablel. Frequency of macrosomia of neonate based on maternal and neonatal characteristics

Factor Total number macrosomia P value
Mother age (year) <20 125 13 0.5
20-29 412 47
30-40 291 44
>40 112 12
Economic condition Poor 73 6 0.03
Meduim 553 49
Rich 314 61
Neonate Sex Male 457 65 0.2
Female 483 51
Maternal education level High school and less 81 14 0.6
Bachelor 603 65
Master and higher 256 37
Gestational age(week) 37 67 5 0.04
38-39 390 67
40-42 483 64
Parity Nullipara 510 65 0.269
Multipara 483 51
Table 2. Odds ratios for maternal weight gain in relation to risk of macrosomia
Maternal weight gain Macrosomia OR (CI)
N % N %
Excess 237 252 59 259 33(2.2-5.1)
Normal 473 50.3 43 9.1 0.5(0.2-1.2)
Low 230 24.5 14 6.1 0.6 (0.3-1.2)
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Discussion

The prevalence of macrosomia has been increasing over
the past decade (5, 8). Delivery complications such as
perineal laceration, cesarean section, shoulder dystonia,
and postpartum hemorrhage are higher in large baby
deliveries, which can in turn result in longer hospital
stays or even higher perinatal mortality (2, 5, 11) and
therefore, it is important to identify predictive factors.

In this study, rate of newborn macrosomia increased
statistically significant in non-diabetic pregnant women
with excess pregnancy weight gain which support other
studies (2, 8, 14).

In the present study, excess pregnancy weight gained
women constituted approximately one forth of
population study, but half of macrosomic babies born by
these women. While avoidance of excess weight gain
before pregnancy is surely advisable, but present study
suggests that by avoidance of excess weight gain during
the course of pregnancy, the likelihood of delivering a
large baby and concomitant complications may be
reduced.

There are different ways to evaluate the relationship
between maternal weight gain and macrosomia. A
common way is to limit the study population to one
maternal BMI class and evaluate gestational weight gain
in relation with macrosomia (7). There are a few earlier
studies that were able to show the risk of macrosomia at
a specific pre-pregnancy BMI and different amounts of
weight gain. Young et al. found an effect of excess
weight gain on cesarean delivery rates due to large
babies among underweight and normal weight women
(11).

Maddah et al. found no association between fetal
growth or gestation duration and high gestational weight
gain among 274 women with normal BMI (15).
Contradictory results were recently presented from
Iceland, where excess weight gain among average
weight women was associated with more delivery of
large babies (10). In contrast to our study, Kabali et al.
reported macrosomia only in overweight women with
excess weight gain, but increased risks of macrosomia
for normal weight with excess weight gain, not observed
(8). The reason may be that, they combined
prepregnancy overweigh and excess weight gain in their
study.

Though statistically significant increased risk
between macrosomia and excess weight gain was
identified, it is important to consider study limitations.
The dataset used in this analysis was intended for a
different purpose and information were not collected on
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other important covariates such as paternal height and
weight, family history of obesity and birth weight of
parents. Therefore, it is not possible to estimate the
extent to which these factors could have influenced the
results. Further, information was not collected on weight
gain within trimester, which might have identified a
specific pattern of weight gain that affects fetal growth.

Although other studies have shown that retrospective
recall of pre-pregnancy weight, weight gain in
pregnancy, and birth weight are remarkably accurate (8,
12, 15), in this study, information were collected
through postpartum interviews, which may open the
opportunity for recall error. It is also worth noting that
although BMI is considered as an excellent measure of
body composition, it is not perfect and is possible that a
small number of women be missed.

Its large sample strengthened this study but other
researchers are necessary for investigation of factors not
considered here. In conclusion, non-diabetic women
with normal pre-pregnancy BMI and excess pregnancy
weight gain (more than 16 kg) have a greater risk of
delivering a macrosomic baby. Given the significant
complications associated with delivery of large babies,
efforts to prevent excess pregnancy weight gain, may
help reduce this problem.
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