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Abstract 

Background: Depression is a widespread mental health 
condition that negatively impacts various aspects of quality 
of life, with anxiety often exacerbating these effects. Mater-
nal depression during pregnancy is linked to several adverse 
outcomes, including preterm birth, low birth weight, small for 
gestational age, stillbirth, and maternal health issues such as 
perinatal complications, a higher likelihood of operative deliv-
eries, and postpartum depression. To mitigate these risks, it is 
essential to screen, monitor, and manage depression careful-
ly, considering the balance of risks and benefits. While anti-
depressants are a common treatment for antenatal depression, 
their use is generally avoided due to potential risks to the fetus, 
making alternatives like psychotherapy and exercise more fa-
vorable. There is a recognized relationship between obesity and 
depression, with each condition increasing the risk of the other. 

Aim of Study: This study aims to explore the impact of Pi-
lates exercises on antenatal depression in overweight women. 

Material and Methods: Forty overweight multiparous 
pregnant women diagnosed with depression from week 20 till 
week 32 of the pregnancy. Their body mass index did not ex-
ceed 30Kg/m

2 
 at the beginning of the pregnancy. The women’s 

score on the Edinburgh post-natal depression scale was above 
12, indicating a probable depressive disorder. The design of 
this study is an experimental randomized control trial. Group A 
(control group): It consisted of 20 overweight pregnant women 
who took their vitamins and any medication prescribed by their 
Gynecologist without performing any type of exercise. Group 
B (treatment group): It contained 20 overweight pregnant wom-
en who took the same medications and vitamins as Group A and 
the Pilates exercise program for pregnant women. The Pilates 
program was applied from week 20 till week 32. Measurements 
of BMI were taken using a standard weight-height scale, and 
depressive symptoms were evaluated using the EPDS at base-
line and after treatment for both groups A & B. 

Correspondence to: Dr. Yara M. Taha, 
E-Mail: yara.pt2013@gmail.com  

Results: Post-intervention EPDS scores in Group B de-
creased significantly by 75.82% (p<0.001), whereas Group A’s 
scores remained statistically unchanged (p>0.05). At baseline, 
both groups had similar EPDS scores (p>0.05), but post-treat-
ment comparisons showed significantly lower scores in Group 
B relative to Group A (p>0.001). 

Conclusion: It can be concluded that Pilates exercises dur-
ing pregnancy are effective in the treatment of antepartum de-
pression, according to this study. 

Key Words: Pilates exercise – Antenatal depression – Over-
weight women. 

Introduction 

DEPRESSION represents the leading psychiatric 
disorder in the general population, with women fac-
ing double the prevalence seen in men and a notably 
higher risk during their reproductive years [1]. 

Antenatal depression impacts 20.7% of preg-
nancies, with 15% of cases classified as major. As 
gestation progresses, rates rise from 7.4% to 12.8%, 
underscoring the urgent need for alternative thera-
pies that align with maternal preferences and safe-
guard fetal well-being [2,3]. 

Maternal depression in the antenatal period 
correlates with various adverse outcomes, includ-
ing increased risks of preterm labor, restricted fe-
tal growth, stillbirth, and low birth weight infants. 
Mothers face higher rates of medical issues, such as 
childbirth-related complications, surgical interven-
tions during childbirth, and postnatal depression. 
Effective screening, monitoring, and management 
of depression during pregnancy, with careful con-
sideration of risks and benefits, is crucial to mini-
mize these negative consequences [4]. 

The interventions used for treating antenatal 
depression include pharmacological and non-phar-
macological treatment, where pharmacological 
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treatment, which includes antidepressants, is not 
preferred due to the risk of fetal complications, in-
cluding congenital anomalies and growth restriction, 
as well as maternal side effects such as dry mouth, 
nausea, vomiting, constipation, and drowsiness,so 
alternatives such as psychotherapy and exercise are 
often recommended to mitigate depressive and anx-
ious symptoms [5]. 

The Pilates method, conceived by German in-
novator Joseph Hubertus Pilates in the early 1900s, 
represents a comprehensive mind-body exercise 
strategy. It targets core stability, muscular strength, 
flexibility, and posture while emphasizing con-
trolled breathing. Exercises may be performed on 
mats or using specific apparatus. This system, ini-
tially called “contrology,” adheres to six core tenets: 
concentration, control, centering, flow, precision, 
and breathing [6-9]. 

The Pilates method offers numerous health ben-
efits, including enhanced respiratory function, in-
creased muscle strength (particularly in trunk-sta-
bilizing musculature), improved flexibility, spinal 
mobility, posture, coordination, proprioception, 
balance, and motor control. Due to the unique phys-
iological changes experienced by pregnant women, 
Pilates can significantly benefit their health within 
their physical and psychological constraints. By 
promoting life quality and wellness, Pilates can help 
expectant mothers better adapt to the changes that 
occur throughout each week of pregnancy [10]. 

Pilates has been associated with positive effects 
on mental health, including improvements in de-
pression and overall mood, attributed to increased 
serotonin levels. The practice also shows promise in 
reducing body measurements and enhancing emo-
tional, psychological, and social well-being among-
women with obesity [11,12]. 

Although some studies were done on the impact 
of Pilates exercises on depression in several condi-
tions, such as elderly, post-menopausal syndrome, 
hypothyroidism, and breast cancer patients, the im-
pact of Pilates on antenatal depression remains un-
derstudied [8,13,14,15]. 

The aim of this study was to investigate the ef-
fect of Pilates exercises on antenatal depression in 
overweight women. 

Material and Methods 

Study design: 
This research employed a randomized controlled 

trial design. Prior to commencement, the study re-
ceived ethical approval from the institutional review 
board of Cairo University’s Faculty of Physical 
Therapy (approval number: P.T.REC/012/002384). 
The study adhered to the ethical guidelines outlined 
in the Declaration of Helsinki for human research. 

Participants: 
Forty overweight, multiparous pregnant wom-

en were diagnosed with depression from week 20 
till week 32 of the pregnancy. The study kept going 
from September 2021 till March 2023 for a year and 
a half. They were selected from Kasr Aleiny Uni-
versity Hospital, where their age ranged from 20 to 
30 years. Their body mass index was 30kg/m

2 
 or 

below at the beginning of the pregnancy. They live 
a sedentary lifestyle where they are not engaged in 
any exercise before. The women’s score on the Ed-
inburgh post-natal depression scale was above 12, 
indicating a probable depressive disorder [16]. The 
study excluded women with various chronic medi-
cal conditions, including psychiatric and cardiovas-
cular diseases, as well as those at risk for preterm 
labor. Additional exclusion criteria encompassed 
primigravidas, patients with a history of recurrent 
miscarriages, polyhydramnios, oligohydramnios, 
persistent bleeding beyond the first trimester, un-
controlled thyroid disorders, placenta previa, cer-
vical incompetence, infertility, diabetes, and hyper-
tension. 

Eligibility: 
50 pregnant participants were evaluated in this 

study; 3 opted out of the treatment program, and 
7 were enrolled but did not finish it. Therefore, 40 
women were randomly assigned to the study, com-
pleted it, and had their data examined. 

Enrollment 

Assessed for eligibility 
(n=50) 

Available for 
follow-up 

(n=20) 

Analyzed 
(n=20) Analysis 

Analyzed 
(n=20) 

   

Fig. (1): CONSORT flow chart for patients in the study. 
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All women were partitioned into two equal 
groups (A&B): 

Group A (control group): It consisted of 20 over-
weight pregnant women who took their vitamins 
and any medication prescribed by their Gynecolo-
gist without performing any type of exercise. 

Group B (treatment group): It contained 20 
overweight pregnant women who took the same 
medications and vitamins asGroup A and the Pilates 
exercise program for pregnant women. The Pilates 
program was applied from week 20 till week 32, 
three times per week, where each session duration 
takes 45 minutes. Moreover, each Pilates movement 
includes from 5 to 10 repetitions. Only five sessions 
are done under observation, while the other sessions 
were done as a home program, where there is a writ-
ten guidance book for help during home program. 

Methods: 
The Pilates program for pregnant women: 

The treatment protocol is divided into three 
phases the warm up exercises, the exercise and the 
cool down phase [17]: 
The warm up phase: 
1- Wall slide 
2- Rib cage closure in wall slide 
3- Seated zigzags 
4- Side reach 

The exercise phase: 
1- Pelvic rocking 
2- Side lying circles 
3- Arm opening 
4- Tennis ball rising: 
5- Pilates squat 

The cool down phase: 
1- Seated scapular squeeze. 
2- Ankle circles. 
3- Rest position. 
4- Breathing exercise. 

Psychological goal: Pilates exercises led to a 
significant enhancement in mindfulness, character-
ized by a present-focused and non-judgmental ap-
proach to processing information. This increase in 
mindfulness partially mediated the relationship be-
tween Pilates and various psychological outcomes, 
such as self-efficacy, mood, perceived stress, and 
sleep quality [18]. 

Outcome measures: 
BMI assessment: 

Before the study began, the weight and height of 
each participant were measured in light clothing and 
without shoes, and the BMI was calculated using 
this equation: 

BMI = Weight/Height (kg/m
2
) [19] 

Edinburgh postnatal depression scale (EPDS): 
The EPDS represents the predominant screening 

instrument for identifying postpartum depression 
(PPD), utilized in a majority of clinical settings. 
Women were prompted to reflect on their feelings 
during the past week using this 10-item assessment. 
Responses were scored on a scale of 0 to 3 for each 
question, yielding anoverall score ranging from 0 
to 30, and the process typically took approximately 
five minutes to complete. In many parts of the UK, 
health visitors routinely administer the EPDS to 
women 6–8 weeks postpartum. Scores of 12/13 are 
indicative of ‘probable depression’, whereas scores 
of 9/10 suggest ‘possible depression’. Nevertheless, 
the EPDS serves solely as a screening tool, and a 
diagnosis should be confirmed by a qualified health-
care professional. Scores of 9/10 and 12/13 also 
signify potential for mild and severe depression, 
respectively. The EPDS has undergone translation 
and validation in several languages besides English. 
Additionally, the EPDS is validated for screening 
antepartum depression (APD) in expectant mothers, 
with a cut-off score of 14/15 for ‘probable depres-
sion’. Currently, there is no universally accepted 
‘gold standard’ research tool for diagnosing PPD or 
APD. 

Data analysis yielded three classifications: 
scores below 10 signify “No Depression,” scores 
of 10 to 12 represent “Borderline Depression,” and 
scores of 13 or more indicate “Depression” [16]. 

Statistical analysis: 
Subject characteristics were compared between 

groups using descriptive statistics and unpaired 
t-tests. The Shapiro-Wilk test assessed data normal-
ity, while Levene’s test ensured group homogeneity. 
EPDS mean values were compared between groups 
A and B using unpaired t-tests. Within-group pre-
and post-treatment comparisons employed paired 
t-tests. Statistical significance was set at p<0.05. 
Analyses were performed using SPSS version 25 
for Windows (IBM SPSS, Chicago, IL, USA). 

Results 

Participant characteristics: 
Participant characteristics for both groups are 

summarized in Table (1), revealing no significant 
between-group differences in mean age, weight, 
height, or BMI (p>0.05). 

Effect of treatment on EPDS: 
- Within-group comparison: 

Group B exhibited a significant reduction in 
EPDS scores after treatment compared to before 
treatment (p<0.001), with a 75.82% decrease. In 
contrast, Group A showed no significant change 
in EPDS scores from before to after treatment 
(p>0.05). (Table 2, Fig. 1). 



E
P

D
S

 

2 

20 

1 

10 

0 
Pre-treatment Post-treatment 

1428 Pilates Exercises on Antenatal Depression in Overweight Women 

- Between groups comparison: 
Pre-treatment EPDS scores showed an insignifi-

cant difference between the groups (p>0.05). How-
ever, following treatment, Group B demonstrated 
a significant decrease in EPDS scores relative to 
Group A (p>0.001). (Table 2, Fig. 1). 

Table (1): Basic characteristics of participants. 

Group A 

Mean ± SD 

Group B 

Mean ± SD 
MD 

t- 

value 

p-

value 

Age (years) 27.5±2.13 27.65±2.51 –0.15 –0.97 0.33 

Weight (kg) 71±5.75 70.85±5.58 0.15 –0.17 0.86 

Height (cm) 160.5±5.17 159.85±5.23 0.65 0.55 0.58 

BMI (kg/m2) 27.48±1.17 27.65±1.14 -0.17 –0.68 0.49 

SD : Standard deviation. 
MD: Mean difference. 
p-value: Probability value. 

Table (2): Mean EPDS pre and post treatment of groups A&B. 

EPDS 
Group A 

Mean ± SD 

Group B 

Mean ± SD 
MD 

t- 

value 

p-

value 

Pre treatment 19.15±3 19.85±3.58 0.7 –0.67 0.5 

Post treatment 19.65±2.97 4.8±1.43 14.85 20.08 0.001 

MD –0.5 15.05 

Percentage of 

change 

t-value 

–2.61 

–1.81 

75.82 

22.71 

p=0.08 p=0.001 

SD : Standard deviation. 
MD: Mean difference. 
p-value: Probability value. 

Group A Group B 

Fig. (1): Mean EPDS pre and post treatment of groups A & B. 

Discussion 

Pregnancy is characterized by its complexity 
and uniqueness in a woman’s lifecycle. The associ-
ated changes are comprehensive, impacting biolog-
ical functions, psychological states, and social rela-
tionships. Alterations in mental state can manifest 
throughout the entire gestational journey, extending 
into the postnatal phase [20]. 

Pregnancy-related depression affects approxi-
mately 1 in 5 women [21]. 

Researchreveals that unmanaged depression and 
stress in pregnant women may result in unfavorable 
birth outcomes and developmental issues in chil-
dren. Additionally, research indicates that prenatal 
exposure to antidepressant drugs could have similar 
detrimental effects on birth outcomes and child de-
velopment [22]. 

Pregnant women with previous children had el-
evated depression and anxiety scores compared to 
first-time mothers [23]. 

A bidirectional relationship was observed be-
tween obesity and depression, with each condition 
increasing the risk of the other [24]. 

The aim of this study was to investigate the ef-
fect of Pilates exercises on antenatal depression in 
overweight women. 

This study found a significant decrease in EPDS 
scores in the treatment group compared to the con-
trol group post-treatment. 

Our results align with those of a prior study [25], 
where participants were divided into two cohorts: 
a Pilates group engaging in supervised hour-long 
sessions twice weekly for 12 weeks, and a control 
group practicing relaxation and breathing exercis-
es at home. Significant reductions in depression 
were noted in the Pilates group, whereas the control 
group’s depression levels remained unchanged. 

The findings indicated that Pilates exercises over 
a 12-week period in the postpartum phase could en-
hance functional ability, reduce depression, and im-
prove sleep quality among postpartum women. 

Also, the present study’s result agrees with [26] 
that postmenopausal women who adhered tothe Pi-
lates protocol for 12 weeks experienced significant 
improvements in quality of sleep, anxious feelings, 
depressive symptoms, and fatigue. 

In a study [27], researchers explored how Pilates 
and walking influenced quality of life (QoL), anx-
iety, and depression levels in individuals suffering 
from overweight and obesity. Sixty-three partici-
pants were randomly assigned to control, Pilates, or 
walking groups. Both the Pilates and walking groups 
adhered to a schedule of three hour-long sessions 
per weekover an eight-week period. Assessments 
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of QoL, state anxiety, trait anxiety, and depression 
were conducted before and after the training period. 
The findings indicated that both Pilates and walking 
had positive effects on QoL, depression, and anx-
iety levels. This suggests that Pilates may offer a 
beneficial option formanaging mood disturbances in 
individuals with weight-related issues. 

A study [28] examined the efficacy of performing 
Pilates exercises for 8 weekson depression in post-
menopausal women aged 55-65. Forty depressed 
women were randomly assigned to intervention and 
control groups. The intervention group performed 
thrice-weekly, hour-long Pilates sessions for 8 
weeks, while the control group remained sedentary. 
Depression levels, measured using Beck’s Depres-
sion Inventory pre- and post-intervention, were sig-
nificantly improved in the Pilates group compared 
to baseline and controls. The researchers concluded 
that Pilates could serve as a valuable complementa-
ry treatment for depressedwomen post-menopause. 

Ameta-analysis conducted by [29] found that 
Pilates has a positive effect on mental health out-
comes, with a significant population effect size sup-
porting its benefits. 

All of these studies are supported by [11] who 
highlighted the favorable impacts of Pilates on 
women’s mental health through increased serotonin 
levels and reduced depression severity. 

Researchers in a study by [1] conducted a me-
ta-analysis to identify the optimal exercise program 
for reducing antenatal depression, concluding that 
exercise-based interventions yield substantial ben-
efits. 

Conversely, a meta-analysis by [30] highlight-
ed limitations in existing research on exercise and 
antenatal depression. The analysis found that stud-
ies were primarily low to moderate in quality, with 
small sample sizes, considerable inconsistency, and 
broad confidence intervals, precluding definitive 
conclusions about the preventive effects of exercise 
on antenatal depression. 

This study has two main limitations. First, psy-
cho-cultural issues that exercising during preg-
nancy can lead to miscarriage. Second, the lack of 
follow-up in the postnatal period restricts our un-
derstanding of long-term outcomes. 

Conclusion: 
It can be concluded that according to this study, 

Pilates exercises effectively treat antenatal depres-
sion and can serve as an additional component in 
intervention programs. 
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