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Background: Antenatal depression is not uncommon and is associated with a greater risk of
negative pregnancy outcomes.

Aim: Exploring the effect of exercise in preventing and treating antenatal depression.
Methods: This was a prospective interventional controlled study carried out in 100 pregnant
women treated at the Ain-Shams Family Medicine Center and Maadi Outpatient Clinic, Cairo,
Egypt. The participants were divided into two groups (n=50 in the exercise group and n=50 in
the control group). The exercise group regularly attended supervised sessions for 12 weeks.
The activities in each session included walking, aerobic exercise, stretching, and relaxation.
The control group completed their usual antenatal care. The Center for Epidemiological Studies
Depression Scale (CES-D) was used to assess depression symptoms at the first interview and
immediately after the 12-week intervention.

Results: Compared to the control group, the exercise group showed significantly improved
depressive symptoms as measured with the CES-D after the 12-week intervention on the CES-D
(P=0.001). Within groups, the exercise group demonstrated a significant improvement of depres-
sive symptoms from baseline to intervention completion, while the control group demonstrated
no significant changes over time.

Conclusion: Exercise during pregnancy was positively associated with reduced depressive

symptoms.
Keywords: antenatal depression, pregnant women, exercise

Introduction

Many physical changes, as well as emotional disturbance, occur during pregnancy.’
In addition to external physical changes, some mental health problems such as depres-
sion and psychosis significantly increase during pregnancy and in the immediate
postnatal period.? Subtle changes experienced by pregnant women can transform their
ability to carry out their normal roles and may affect their quality of life, even if the
pregnancy is normal.’

Major depressive disorder (MDD) during pregnancy is neither uncommon nor benign,
and its prevalence is estimated as 10%—13%.> However, women who live in low- and
middle-income countries are more vulnerable to both ante- and post-natal depression.*
An African study estimated an antenatal depression prevalence rate of 35%-50%. In
Egypt, it was found that a significant proportion of pregnant women (~60%) experience
prenataldepression.®” Studies found that pre- and perinatal complications such as premature
labor, low birth weight, poor self-care, compromised mother—child bonding, and longer
hospital stay are increased in subjects with depression and prenatal stress.’ Antenatal
depression is also a strong predictor of postnatal depression; a previous study reported that
symptoms in many women with postpartum depression started during pregnancy. '
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Interventions for antenatal depression include antide-
pressants, psychotherapy, physical activity, and alternative
therapies.!! As the fetus also indirectly receives the mother’s
treatment, many physicians and patients prefer alternatives
to medication during pregnancy.'? Even though medication
can be used during pregnancy in patients with severe MDD,
anumber of reports have raised questions about the safety of
psychotropic drug use during pregnancy.'® Psychotherapy is
a good treatment choice, but it is underutilized for a variety
of reasons.'* Therefore, a safe and accessible alternative
treatment for antenatal depression is needed. Exercise was
previously reported to alleviate MDD symptoms, ' and it is
usually the first recommended lifestyle modification to reduce
morbidity and mortality.'® We hypothesized that regular
exercise may improve antenatal depression.

There have been a few controlled studies to assess the
effect of exercise on mood during pregnancy. We aim to
explore the effect of exercise in preventing and treating
antenatal depression.

Methods
Study design

The study employed a prospective, interventional, con-
trolled design to evaluate the effect of exercise on antenatal
depression.

Study site and participants

The study was conducted in Ain-Shams Family Medicine
Center Outpatient Clinic and Maadi Clinic, Egypt. The study
site was purposefully selected due to the high number of
patients treated and the cooperation of health-care workers.
In addition, there are few centers concerned with promot-
ing exercise by pregnant women in Cairo. Each clinic was
visited once weekly from August 2012 until March 2013.
An advertisement was distributed at both clinics describing
the research subject and study benefits.

Of 120 pregnant women aged between 20 and 35 years
in their second trimester who were enrolled in the study,
100 pregnant women were included in the analyses. Ten par-
ticipants in both experimental and control groups were lost
to follow-up before the 12-week assessment. Participants in
the exercise group who attended 29 out of 36 sessions were
included in the analysis. Exclusion criteria for the study
participants were the presence of known chronic medical
conditions such as psychiatric or cardiovascular diseases,
risk of preterm labor, old primigravida, patients with previous
repeated abortion, polyhydramnios, oligohydramnios, per-
sistent bleeding after the first trimester, uncontrolled thyroid

disorder, placenta previa, incompetent cervix,'” or history of
infertility. Study participants were equally distributed into
two groups. Group 1 (n=50) received the usual prenatal care
plus aerobic exercise, and Group 2 (n=50) only received the
usual prenatal care.

Study tools

A routine antenatal sheet with a precoded structured ques-
tionnaire was used to obtain patients’ histories. A medical
examination was completed and documented in a special
checklist developed for the purpose of the study. Each subject
completed the 20-item Center for Epidemiologic Depression
(CES-D) developed by Radloff and Rae.'® The cutoff point
for depression on this scale was 16. The CES-D is a suitable
instrument for screening for probable MDD among pregnant
women receiving antenatal services. It has excellent internal
consistency (Cronbach’s 0=0.912). Furthermore, the CES-D
discriminates well between MDD cases and noncases. %

Intervention

All participants underwent focused medical examinations
in the initial screening before recruitment. After subject
recruitment, follow-up continued for the next 12 weeks. In
addition to normal prenatal care, the experimental group
regularly attended supervised exercise sessions for 12 weeks
(three 60-minute exercise classes per week), commencing at
16-27 weeks of gestation. Each session includes warm-up
(10 minutes); aerobic exercise (30 minutes) such as step
aerobics (low-step level), stationary bicycling, or treadmill
walking; stretching (10 minutes) such as Kegel exercises,
pelvic curl, tailor press, back bridge, and crunches; and
relaxation (10 minute) such as bending to relieve backache,
arm reaches, and shoulder circles. Aerobic activities were
prescribed at moderate-to-vigorous intensity. The music-
accompanied sessions were supervised by a physician
and physiotherapist and were conducted in small groups
in a well-ventilated room. The control group continued
their normal prenatal care and did not attend the exercise
classes. However, the benefits of supervised exercise and
its effects on health status were discussed. Symptoms
of depression were assessed in all participants using the
CES-D in the first interview and immediately after the
12-week intervention.

Statistical analysis

The data were coded and entered using 2010 Microsoft
Excel Software (Microsoft Inc., Redmond, WA, USA).
Data were analyzed using the Statistical Package of Social
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Science Software program, version 21 (IBM Corp., Armonk,
NY, USA). Quantitative data were summarized as means and
standard deviations, and frequencies and percentages were
calculated for qualitative data.

Independent sample #-tests were used to compare quan-
titative variables, and chi square or Fisher’s exact tests were
used for qualitative data.

Paired measurements were compared using paired ¢-tests
for quantitative data and chi square or marginal homogeneity
tests for qualitative variables.

Ethical consideration

The study was approved by the Family Health and Public
Health Councils. Selected members constituted the internal
review board to guarantee the ethical conformity of the study.
Official approvals were obtained from the managers of the
Ain-Shams primary health-care center and Maadi clinic.
Informed verbal consent was obtained from all participants
before study enrollment after explaining the objectives of the
work and procedures. All questionnaire forms and clinical
sheets were coded before entry into the secure database to
preserve confidentiality.

Results

The baseline characteristics of the participants are shown in
Table 1. The mean ages were 26.7 (standard deviation: 2.3)
and 28.4 (standard deviation: 2.6) in the exercise and con-
trol groups, respectively. In the exercise group, 56% of
subjects were primiparous compared to 8% in the exercise

Table | Participants’ baseline characteristics

group. More subjects in the exercise group were employed
(80.0% vs 54%).

As shown in Table 2, there was no significant difference
regarding depression score at baseline between Groups |
(20.246.4) and 1II (20.0£6.7) (P=0.9). After 12 weeks, the
exercise group had a significantly lower depressive symp-
tom score than the control group (P<<0.001). The exercise
group demonstrated a significant improvement of depressive
symptoms after the aerobic exercise program compared to
baseline (P<<0.001), while the control group demonstrated
no significant change over time.

To further examine the relationship between depressed
mood and exercise participation, an established cutoff score
on the CES-D of 16 was used to classify women as depressed,
mild to moderately depressed, or not depressed. At baseline,
there was no significant difference between the two groups
regarding depression severity. After the intervention, the
number of patients in Group [ who had no depression, mild-
to-moderate depression, and severe depression were 23, 23,
and 4, respectively (Table 2). The corresponding numbers of
nonexercisers in Group II with different levels of depression
were 9, 15, and 26 (P<<0.001).

Discussion

We observed a significant reduction in depressive symp-
toms in Group I following 3 months of supervised aerobic
exercise compared to the control subjects in Group II. The
final difference between the two groups was 5 points on the
20-point CES-D scale.

Table 2 Depression scores and severities in both groups

Sociodemographic Group | exercise Group Il control

variable group (n=50) group (n=50)
Age

20-25 14 (28.0%) 6 (12.0%)

26-30 31 (62.0%) 34 (68.0%)

31-35 5 (10.0%) 10 (20.0%)
Mean of age

Mean (SD) 26.7+2.3 28.4+2.6
Gravidity

Primigravida 28 (56.0%) 4 (8.0%)

Multigravida 22 (44.0%) 46 (92.0%)
Parity

p0 28 (56.0%) 4 (8.0%)

pl 11 (22.0%) 26 (52.0%)

p2 Il (22.0%) 19 (38.0%)

p3 0 (0.0%) | (2.0%)
Employed

Yes 40 (80.0%) 27 (54.0%)

No 10 (20.0%) 23 (46.0%)

Abbreviation: SD, standard deviation.

Group | Group Il P-value®
exercise control
group (n=50) group (n=50)

Depression (mean £ SD)  20.2+6.4 20.0+6.7 0.9

Depression severity 0.9

Not depressed 9 (18.0) 9 (18.0)
Mild-to-moderate 17 (34.0) 15 (30.0)
depression
Major depression 24 (48.0) 26 (52.0)
Depression after 14.8£5.3 20.0+6.7 <0.001
3 months (mean + SD)
Depression severity <0.001
after 3 months
Not depressed 23 (46.0) 9 (18.0)
Mild-to-moderate 9 (18.0) 15 (30.0)
depression
Major depression 4 (8.0) 26 (52.0)
P-value® <0.001 1.0

Notes: *Differences were assessed using independent t-tests. *Baseline and final values
were compared using paired t-tests. P<<0.05 was considered significant. Data are presented
as n (%) unless otherwise stated. Bold data is considered highly significant at P<<0.001.
Abbreviation: SD, standard deviation.
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At baseline, there was no significant difference
between depression scores in Groups I and II (20.2+6.4 vs
20.0+6.7, P=0.9). The high prevalence of depression among
women in our study may have been influenced by the political
situation of the country during the study period.

These findings add to the body of evidence describing a
beneficial effect of exercise during pregnancy. Another study
reported that exercise helps in the management of chronic
conditions such as diabetes and hypertension, decreases
cancer risk, helps in healthy weight maintenance, and offers
cardiovascular protection.?!

This result was consistent with the 2012 results by
Robledo-Colonia et al*> who reported reduced depressive
symptoms by 4 points on the CES-D scale when comparing
exercising and nonexercising nulliparous groups. Another
study of pregnant adolescents found that a 6-week exercise
program resulted in increased total self-esteem and a signifi-
cant decrease in depressive symptoms.” Goodwin et al** found
that an exercising nulliparous group had a higher psychologi-
cal well-being score with improvements in somatic symptoms,
anxiety, and insomnia, compared to the control group.

Some theories suggest that depression etiologies include
hippocampus dysfunction and impaired neurotransmitter
activity. Antidepressant medical treatment is based on the
hypothesis that neurotransmitter uptake is impaired in mood
disorders. Exercise has been found to enhance dopamine,
serotonin, and noradrenergic activities in the central nervous
system.” Hippocampal neurogenesis seems to have a posi-
tive role in the treatment of psychiatric disorders including
depression.?

The available evidence suggests that inactivity during
pregnancy is associated with worse mood; women who are
physically active during their third trimester were found to
be less anxious than inactive women.”’

Choosing a suitable and safe treatment for depressed
pregnant women is a complex process. In addition to that,
alternative treatments for antenatal depression have not been
rigorously studied.”® Accessing traditional psychotherapy
treatment is difficult for some women due to financial
constraints. Thus, other antenatal depression treatments are
needed.”

Our findings reveal the importance and cost-effectiveness
of supervised exercise during pregnancy in improving ante-
natal mood changes, in addition to its other health benefits.

Limitations
This study had several limitations that should be acknowl-
edged. The participants and the physicians were not blinded.

The feasibility of physical activity during pregnancy may
be affected by many barriers (eg, child care responsibilities,
work commitments, and pregnancy symptoms). This
intervention should be promoted as women are often highly
motivated to improve their health to benefit their children, and
pregnancy represents an ideal opportunity to adopt healthy
lifestyle changes.

The two groups were not similar in gravidity. We initially
planned to include primi- and multigravida subjects in our
study, but sample selection was mainly based on the patient’s
acceptance of the study protocol, and many follow-up losses
from the exercise group were multigravida because they
had more responsibilities and could not commit to regular
participation.

As the pregnancy exercise course has a monthly cost apart
from usual antenatal care, many of the intervention group
who completed the study were employed and could afford
the fee. This likely explains the difference in employment
rate between the two groups.

Future randomized controlled trials should study the
effects of exercise on antenatal depression in comparison
with other treatment modalities. They should also explore
the effect of physical exercise on psychological status and
assess life quality during pregnancy.

Conclusion

Our results suggest that supervised exercise during pregnancy
has a positive effect on antenatal depression as a primary and
secondary preventive strategy. Moreover, it is cost-effective,
has no side effects, and is time saving compared to other
modalities of depression treatment. Indeed, exercise has
many advantages that may make it a suitable treatment for
depression in pregnancy. Physicians should increase patient
awareness of the benefits of exercise for pregnant women and
their offspring, and its role in treating antenatal depression.

Disclosure
The authors report no conflicts of interest in this work.
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