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Abstract
Objective: The study aims to evaluate the effect
of regular daily walking on the occurrence of
adverse pregnancy outcomes among overweight
primigravidas.
Materials and Methods: A prospective cohort
study conducted at Aswan University Hospital
from March 2015 to December 2016. The study
included 360 overweight primigravidas, with
singleton pregnancies, who were divided into
two groups: Group I (control group) and Group
II (study group) under supervised regular
walking 5 times per week for 30 minutes,
starting from 10-12 weeks of gestational age to
38-39 weeks of gestational age. The primary
outcome of the study was the rate of gestational
weight gain in participants in both groups.
Secondary outcomes included the rate of
gestational
diabetes
mellitus, gestational
hypertension, preeclampsia, preterm labor (<37
weeks of gestation), postdate pregnancy, fetal
macrosomia (> 4 kg), excessive maternal weight
gain (>11.5 kg), and the rate of cesarean
delivery.
Results: There were no significant differences
between groups with regard to the basic criteria.
The exercise program decreased the incidence
of preeclampsia (OR=0.120; 95% CI=0.015-

0.970; p=0.037), postdate (OR=0.274; 95% CI=
0.099-0.759); p=0.008), excessive weight gain
(OR=0.220; 95% CI=0.114-0.424), p=0.000),
and cesarean delivery (OR=0.519; 95%
CI=0.316-0.841, p=0.007).
Conclusion:
Regular
maternal
walking
throughout the pregnancy may be a preventive
tool for preeclampsia, postdate pregnancy,
excessive weight gain and may decrease the
incidence of cesarean delivery in primigravidas.
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Introduction
The National Institutes of Health (2000)
classify adults according to body mass
index (BMI) as: Normal weight (18.5 to
24.9 kg/m2); Overweight (25 to 29.9
kg/m2); and Obese (≥30 kg/m2).1
Excessive weight is a major health
problem as women who are overweight
or obese before pregnancy are at
increased risk for adverse maternal and
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neonatal outcomes as compared to
normal-weight women.2 Moreover, longterm maternal and fetal effects include
significant and increased morbidity and
mortality rates. The adverse effects
include gestational diabetes mellitus
(GDM),
gestational
hypertension,
preeclampsia,
preterm
birth,
macrosomia, stillbirth, neonatal death
and an increased risk of cesarean
delivery (CD).3-8
Weight loss and lifestyle changes have
been shown in adult populations as a
whole to reduce associated metabolic
American
syndrome.9 In 2015, the
College
of
Obstetricians
and
Gynecologists (ACOG) emphasized that
even if not previously active, pregnancy
is an ideal time to adopt lifestyle
modifications because women should
be seen by a health care provider more
frequently than at any other time in their
lives.10 Regular physical exercise or
activity promotes and maintains physical
fitness,
prevents
co-morbidities,
manages
weight,
and
improves
psychological wellbeing.11 A higher
maternal BMI during the first trimester
and increased maternal gestational
weight gain was associated with higher
rates of postdate pregnancy.12
Therefore, the aim of this study was to
evaluate the role of regular walking
throughout pregnancy on the incidence
of adverse maternal and neonatal
outcomes in overweight primigravida
starting early in pregnancy (10-12
weeks of gestation). These outcomes
include gestational diabetes mellitus
(GDM),
gestational
hypertension,
preeclampsia, preterm labor (PTL),
premature rupture of membranes
(PROM), and postdate pregnancy. The
study also aims to evaluate the effect on
Walking among overweight primigravidas

the mode of delivery, either CD or
vaginal delivery (VD).
Materials and methods
This study was a prospective cohort
study, conducted at Aswan University
Hospital from March 2015 to December
2016. We included in our study all
primigravidas with BMI ≥25 kg/m2, nonsmokers with singleton uncomplicated
pregnancies
from
the
Outpatient
Obstetric Clinic. Overweight, including
obesity, was defined by BMI ≥25 kg/m2.
We excluded women with a risk of
preterm delivery, those with medical
disorders during pregnancy, and those
with a history of infertility treatment.
We obtained an informed consent from
all women before participation after
discussing the nature of the study and
the benefit of walking in pregnancy.
First, the participating women were
enrolled in the screening phase of the
study. This phase included taking a
history, including parity and gestational
age. Gestational age was calculated
based on a reliable first day of the last
menstrual period or having a first
trimester ultrasound (US) defining
gestational age, if it was unknown by the
woman. Then, we measured the weight
and height of each woman with
calculation of BMI. Additionally, fasting
blood glucose was done at inclusion to
exclude DM and blood pressure
measurement to exclude the presence
of hypertension.
Then, the eligible women were allocated
to either Group I (control group), who
received the usual care during
pregnancy, or Group II (study group),
who were included in an adherence
program involving regular walking for 5
2
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days per week for 30 minutes, from 1012 weeks of gestational age to 38-39
weeks of gestational age. Women
were followed until delivery in the
antenatal clinic of our hospital for
assessment of any adverse outcomes.
They were also encouraged to deliver in
our delivery unit for final evaluation of
the study outcomes.
The primary outcome of the study was
the rate of gestational weight gain in
both groups. Secondary outcomes
included the rate of GDM, gestational
hypertension, preeclampsia, preterm
labor (<37 weeks of gestation), PROM,
postdate pregnancy, fetal macrosomia
(>4 kg), excessive maternal weight gain
(>11.5 kg), and the rate of CD.
Data were entered and statistically
analyzed using the Statistical Package
for Social Sciences (SPSS), version 21.
Qualitative data were described as

numbers and percentages. Chi square
tests were used for comparison between
groups.
Quantitative
data
were
described as mean SD± after testing for
normality using the
KolmogorovSmirnov test. Student's t-test was used
for comparison between groups. Odds
ratios (OR) and their 95% confidence
intervals were calculated. P value ≤ 0.05
was considered to be statistically
significant.
Results
Out of 370 eligible pregnant women who
met our inclusion criteria, ten were
excluded. Three of them had a history of
previous PTL and seven women had a
medical disorder, such as DM or
rheumatic heart disease, which could
have affected adherence to the walking
program. The remaining 360 women
were divided into two groups, each one
comprised of 180 women.

Table 1: The characteristics of pregnant women at first visit in both groups

Parameters#

Control group
(n:180)

Walking group
(n:180)

t-test

p-value

Age (year)
Height (cm)

25.02 ± 2.51
1.64 ±2.80

25.09 ±2.47
1.64 ± 2.80

0.254
0.338

0.80
0.74

Weight (kg)

74.12 ± 2.56

74.13±2.53

0.062

0.95

BMI

27.57 ± 1.02

27.56 ± 1.04

0.091

0.93

SBP

108.25 ± 5.08

108.44 ± 4.82

0.372

0.71

DBP

66.58 ± 7.76

66.83±6.14

0.339

0.74

FBG

77.09 ±4.39

77.24 ±4.53

0.331

0.74

Mean BP

80.47 ±6.18

80.70 ±5.29

0.382

0.701

BMI (Body Mass Index), SBP (Systolic Blood Pressure), DBP (Diastolic Blood Pressure),
FBG (fasting Blood Glucose), Mean BP (Mean Blood Pressure)
#
All variables are presented as mean ± standard deviation and Student's T-test was used to calculate the difference.
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Table 1 summarizes the age, height,
weight, BMI, systolic blood pressure,
diastolic blood pressure and fasting
blood glucose of the participating
women, with no significant difference
between groups.
In fact, for the study group, regular
walking actually reduced the incidence
of GDM, gestational hypertension and

macrosomia as compared to the control
group,
although
there
was
no
statistically
significant
difference
(p=0.06, 0.07, 0.1; respectively). On the
other hand, regular walking significantly
reduced the occurrence of preeclampsia
(p=0.037) and postdate pregnancy
(p=0.008). There was no significant
difference in preterm labor and PROM
(p=0.836, 0.205; respectively) (Table 2).

Table 2: The rate of adverse pregnancy outcomes in both groups
95% confidence interval

Control
group
(n:180)

Walking
group
(n:180)

Odds ratio

GDM

9 (5.0%)

2 (1.1%)

Gestational
hypertension

12 (6.7%)

PE

Outcomes #

p-value
lower

upper

0.213

0.045

1.002

0.061

4 (2.2%)

0.318

0.101

1.006

0.070

8 (4.4%)

1 (0.6%)

0.120

0.015

0.970

0.037*

PTL

12 (6.7%)

13 (7.2%)

1.090

0.483

2.458

0.836

PROM

9 (5.0%)

15 (8.3%)

1.727

0.736

4.056

0.205

Postdate

17 (9.4%)

5 (2.8%)

0.274

0.099

0.759

0.008*

Macrosomia

9 (5.0%)

3 (1.7%)

0.032

0.086

1.210

0.139

GDM (Gestational Diabetes Mellitus), PE (Preeclampsia), PROM (Premature Rupture of Membranes)
*Statistical significant difference
#
All variables are presented as number (percentage) and Chi square test was used to calculate the difference.

Regarding
weight
gain
during
pregnancy, there was a statistically
significant difference between the two
groups (p=0.000). Women with regular
walking had less mean gestational
weight gain than the control group.
Additionally, the walking group (Group
II) had a significantly decreased
(p=0.007) incidence of CD compared to
the control group (Group I) (Table 3).

Discussion
This study examined the effects of
regular walking throughout pregnancy
on the occurrence of adverse pregnancy
outcomes in overweight primigravidas.
The important finding of our study was
that the exercise intervention during
pregnancy
significantly
reduced
excessive gestational weight gain in the
study group (26.1% versus 7.2% in the
control group).
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Table 3: Weight gain, excessive weight gain and mode of delivery in both groups

Control group
(n:180)

Walking group
(n:180)

p-value

Weight gain, mean±SD

10.86 ± 1.36

10.34 ± 1.22

0.000*

Excessive weight gain, n/%

47 (26.1%)

13 (7.2%)

0.000*

Mode of Delivery:
- CD, n/%
- VD, n/%

56 (31.1%)
124 (81.1%)

34 (18.9%)
146 (68.9%)

0.007*

Outcomes

CD (Cesarean delivery), VD (vaginal delivery)
* Statistical significant difference

The association between exercise
intervention and gestational weight gain
identified in our study was consistent
with published literature. Women, who
practiced exercise three or more times
per week, more frequently meet
gestational
weight
gain
recommendations (32.7% vs. 18.7%),
and the OR of excessive gestational
weight gain was lower (aOR= 0.43, 95%
CI=0.24–0.78) than women who did not
have the same intensity of exercise
according to the study of Harris, et al.13
In addition, Ruchat et al. found that
women undergoing moderate-intensity
exercise had lower total gestational
weight gain than low-intensity exercise
and
control
groups
(14.9 ± 3.8,
15.3 ± 2.9
and
18.3 ± 5.3
kg
respectively). In addition, excessive
gestational weight gain was prevented
in 70% of the women in the low-intensity
group and 77% of those in the
moderate-intensity group.14 Another
study by Jiang et al., 2012, concluded
that physically active pregnant women

have less weight gain during pregnancy,
and the OR of excessive gestational
weight gain decreased with an
increased level of physical activity
(p <0.05).15
Regular walking reduced the incidence
of preeclampsia (0.6% versus 4.4%).
This suggests that an exercise program
started
early
in
gestation
in
asymptomatic overweight women can
prevent the occurrence of hypertension
(and, potentially, preeclampsia) linked to
excessive gestational weight gain.
Thus, a healthy lifestyle initiated
preconception and in early gestation
may perhaps be the key to preventing
chronic disease risk in both mother and
baby.
In addition, epidemiological studies
based on retrospective questionnaires,
suggest that women who are physically
active are less likely to develop
gestational hypertension; however, none
examined the interaction of exercise and
prevention of excessive gestational
weight gain.16-18 Maternal exercise has
5
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many benefits and has been associated
with the lowering of BP19 and an
increase in aerobic and cardiovascular
conditioning.20 Engaging in exercise
may be particularly important for
nulliparous women, in much the same
way, as we found that the incidence of
hypertension and preterm delivery was
reduced in overweight primigravidas.
Exercise may also protect against
preeclampsia by reducing maternal byproducts of oxidative stress, preventing
endothelial dysfunction, and stimulating
vascularity and placental growth.
In our study, regular walking reduced
the rate of postdate pregnancy
(p=0.008). This finding was consistent
with a 2008 study by Denison et al.,12
which demonstrated that increased
maternal gestational weight gain was
associated with prolonged length of
gestation.
Additionally, we found that the overall
percentage of CD decreased (18.9%
versus 31.1%) compared to standardcare women, after controlling for
confounding factors. Regular walking
also
reduced
the
incidence
of
macrosomia (1.7% versus 5%). The
route of delivery was influenced by
exercising in study participants as in
other studies examining exercise as a
form
of
intervention
during
pregnancy.19,21 Gestational obesity and
excessive maternal weight gain are
associated with macrosomia, postdates
pregnancy and high rates of CD.9,11
ACOG recommends that pregnant
women should exercise moderately for
30 minutes on most days of the week.
However, very few women meet the
minimum recommendations.22 The data
in our study also showed that only a
Walking among overweight primigravidas

small proportion of pregnant women
performed moderate to high (1.2%)
physical activity during pregnancy. The
reasons for this might be that pregnancy
is a very special period in a woman’s
life. Pregnant women are very careful
about their actions during pregnancy,23
and they might not receive adequate
advice and information concerning
exercise
from
professionals.24
Considering the prominent role of
exercise during pregnancy in previous
research and in our study, strengthening
the research on exercise-related issues
for pregnant women, such as the
optimal forms of exercise and intensity,
will be of great value in improving
pregnant women’s physical exercise
level.
The major strength of our study was the
high adherence in our walking group;
without an exercise intervention and
weekly accountability, few pregnant
women will continue exercising on their
own. One limitation of our study is that
we did not assess nutrition or energy
intake.
However, all women had
standard care with information regarding
a healthy lifestyle during pregnancy;
the difference between the two groups
was the initiation of the exercise
program. Additionally, the lack of
randomization between both groups is
another limitation of our study.
Conclusion
Our findings provide some insights into
the association of exercise intervention
in the form of daily regular walking with
overweight
and
overweight-related
adverse outcomes. Regular maternal
walking throughout the pregnancy may
be a preventive tool for preeclampsia,
postdate pregnancy, excessive weight
6
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gain, and may decrease the incidence of
cesarean delivery in primigravidas.
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