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Özgün Araştırma The Effect of Antenatal Education 
and Pregnancy Exercises on Delivery 
Outcomes

Antenatal Eğitim ve Gebelik 
Egzersizlerinin Doğum Sonuçları 
Üzerine Etkisi

ABSTRACT
Objective: 
To assess the impact of pregnancy school training and exercises on obstetric out-
comes in a tertiary center.

Material and Methods: 
We conducted a retrospective evaluation of pregnant women who participated in 
pregnancy school exercises between January and April 2023 and had term delive- 
ries. These pregnant women received theoretical education, relaxation, and breath-
ing exercises. Pregnant women who did not attend the pregnancy school were in-
cluded in the control group.

Results: 
In the study group, we evaluated 175 pregnant women who attended prenatal educa-
tion, while the control group consisted of 175 pregnant women who did not attend 
prenatal education. The rate of nulliparous patients was 74.9% (n = 131) in the study 
group and 56.6% (n = 99) in the control group (p < 0.001). The rate of oxytocin aug-
mentation was 28.6% (n = 50) in the study group and 46.9% (n = 82) in the control 
group (p < 0.001). The episiotomy rate was lower in the study group 41.7% (n = 73) 
compared to the control group 54.9% (n = 96), p = 0.014, and the cesarean section 
rate was also lower in the study group compared to the control group (p = 0.024).

Conclusion: 
Pregnant women who regularly attend pregnancy school in the early weeks expe-
rience a significant reduction in the need for episiotomies, oxytocin supplements, 
and cesarean section rates. These positive outcomes are attributed to the benefits of 
pelvic floor exercises. Therefore, we recommend encouraging all pregnant women 
to participate in pregnancy school training in the early weeks to support natural 
birthing processes.

Key Words: 
Antenatal education, pregnancy exercises, cesarean section, vaginal delivery, preg-
nancy education school
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ÖZ
Amaç: 
Tersiyer bir merkezdeki gebe okulu teorik eğitimleri ve 
egzersizlerinin obstetrik sonuçlara etkisinin değerlendi- 
rilmesidir. 

Gereç ve Yöntemler: 
Tersiyer bir merkezdeki Ocak 2023-Nisan 2023 tarihleri 
arasında gebe okulu teorik ve egzersiz eğitimlerine katılmış, 
miadında doğumu gerçekleşen gebelerin sonuçları ret- 
rospektif olarak değerlendirildi. Geçirilmiş uterin cerrahi 
öyküsü olan, vajinal yolla doğuma engel durumu olan, fetal 
malprezantasyonu bulunan gebeler çalışma dışında bırakıldı. 
Gebelere teorik eğitim, gevşeme egzersizleri, pelvik taban 
kontrolü için nefes-plates egzersizleri yaptırıldı. Kontrol 
grubuna ise gebe okuluna katılmamış miadında doğum ya- 
pan gebeler dahil edildi.

Bulgular: 
Çalışmada eğitime katılan 175 gebe çalışma grubu ve an-
tenatal eğitime katılmayan 175 gebe kontrol grubu olmak 
üzere toplam 350 gebe değerlendirildi. Hastaların yaş or-
talaması çalışma grubunda 27,89 ± 4,85, kontrol grubunda 
26,53 ± 5,50 olarak bulundu (p = 0,016). Nullipar hasta 
oranı çalışma grubunda %74,9 (n = 131) iken kontrol gru-
bunda %56,6 (n = 99) idi (p < 0,001). Çalışma grubunda 
oksitosinle augmentasyon oranı % 28,6 (n = 50) iken kont- 
rol grubunda %46,9 (n = 82) idi (p < 0,001). Çalışma gru-
bunda epizyotomi oranı (sırasıyla %41,7 (n = 73), %54,9 (n 
= 96), p = 0,014) ve sezaryen doğum oranı (sırasıyla %24 
(n = 42), %34.9 (n = 61), p = 0,024)  kontrol grubundan 
daha düşük idi.

Sonuç: 
Gebe okulu eğitimlerine sıklıkla hiç doğum yapmamış 
gebelerin katıldığı, ayrıca düzenli olarak erken haftalarda 
katılan gebelerde pelvik taban egzersizleri ve ağrı yöne-
timi sayesinde epizyotomi ihtiyacı, oksitosin takviyesi 
ve sezaryen oranlarında anlamlı azalma görüldü. Bu ned-
enle tüm gebelerin uygun merkezlerde sadece psikolojik 
hazırlık için değil doğal ve müdahalesiz doğum süreçleri 
için de erken haftalardan itibaren düzenli olarak gebe oku-
lu eğitimlerine katılmaları teşvik edilmelidir.

Anahtar Kelimeler: 
Antenatal eğitim, gebe egzersizleri, sezaryen doğum, vaji-
nal doğum, gebe okulu

INTRODUCTION
Pregnancy, childbirth, and the postnatal period are nor-
mal physiological processes, but they require increased 
healthcare attention. Antenatal training and exercises are 
designed to ensure a healthy pregnancy for both the mot- 
her and the fetus, a controlled delivery process, and proper 
postpartum care (1, 2). According to the World Health Or-
ganization (WHO), 68% of women in developing coun-
tries and 98% of women in developed countries receive 

antenatal care (3). In our country, the Ministry of Health 
has officially included postpartum preparation education 
in its services through a circular on "Pregnancy School, 
Pregnancy Information Class, Postpartum Preparation, 
and Counseling Centers"(4).

The mode of delivery varies worldwide, depending on 
medical indications and the mother's social and psycho-
logical status. Publications support the rapid increase in 
mothers' preferences for cesarean sections over the last 20 
years, both globally and in Turkey, except for medical rea-
sons. According to the WHO, the ideal cesarean section 
rate should range between 10 and 15% (5, 6). To address 
the rising cesarean section rates in Turkey and promote 
a healthier birthing process and postpartum period, theo-
retical antenatal education, regular exercise, and counsel-
ing services are offered to pregnant women, with training 
certificates provided (3). Our study aimed to investigate 
whether the increased awareness of pregnant women who 
received theoretical antenatal education about the birthing 
process at the pregnancy school and engaged in regular 
exercises had any impact on the rates of episiotomy, oxy-
tocin augmentation, delivery methods, and neonatal out-
comes.

MATERIAL and METHOD
We conducted our study in accordance with the Decla-
ration of Helsinki and relevant regulations issued by the 
Ministry of Health of the Republic of Turkey. The study 
received approval from the "Ankara Etlik City Hospi-
tal Ethics Committee" on August 9, 2023 (No. 450). We 
conducted a retrospective analysis of data from pregnant 
women who participated in both theoretical and exercise 
training at a tertiary center between January 1, 2023, and 
April 1, 2023, with expected due dates around July 15. We 
included pregnant women who attended a total of 5 weeks 
of training, comprising 30 minutes of theoretical instruc-
tion and 30 minutes of exercise, at least once. 

In the control group, we assessed patients who had not 
attended the pregnancy school, had not participated in 
exercise programs, but had experienced term pregnancies 
and deliveries at our center. We excluded pregnant women 
with a history of uterine surgery, systemic diseases that 
could impede vaginal delivery (e.g., epilepsy, advanced 
myopia, respiratory or cardiac conditions), or fetal mal-
presentation. We also excluded those for whom data was 
inaccessible or who continued their follow-up at another 
center or gave birth elsewhere. During the training, preg-
nant women received theoretical information on pregnan-
cy physiology, nutrition, postpartum neonatal care, and 
breastfeeding. They also engaged in relaxation, breathing, 
and pelvic exercises to prepare for childbirth. The control 
group consisted of pregnant women who did not attend 
the pregnancy school and gave birth at the same center. 
We gathered data from the participants' records, includ-
ing age, last menstrual period, any fetal or maternal com-
plications, history of uterine surgery, systemic diseases, 
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oxytocin augmentation, week of delivery, delivery indica-
tions, delivery mode, birth weight, Apgar scores at 1 and 5 
minutes, episiotomy, and attendance details for pregnancy 
school classes.

Antenatal Education and Exercise Program
In the pregnancy school, a four-week theoretical training 
program covered topics such as pregnancy anatomy, phys-
iology, screening tests, nutrition, psychology, self-care, 
birth mechanisms, pain management, exercises for child-
birth, breastfeeding, and family planning.
After the 20th week of pregnancy, physiotherapists guided 
the participants in a 30-minute exercise program conduc- 
ted three times a week, following the theoretical training. 
It involved warm-ups, relaxation exercises, breathing 
techniques, pelvic floor exercises, plate exercises, and 
cooling exercises. Massaging the abdominal and sacral re-
gions during labor was recommended for pain relief. The 
breathing exercises aimed to provide oxygen to both the 
mother and the baby during childbirth while minimizing 
the perception of pain.

Statistics
A power analysis indicated that we required 175 cases in 
each group to achieve a standard effect size of 0.39, a 5% 
margin of error, and 95% power. We conducted statisti-
cal analyses using IBM SPSS 26.0 software. Continuous 
variables were analyzed using an independent T-test, and 
categorical variables were examined with the chi-square 
test. A p-value less than 0.05 was considered statistically 
significant. Frequencies were described with percentages.

RESULTS
Between January and April 2023, out of the 465 pregnant 
women who attended the pregnancy school, we excluded 
115 individuals, constituting 24.7% of the total. The ex-
clusions comprised pregnant women who were still ex-
pecting 14.8%, those with fetal malpresentation 3.22%, or 
those with a history of prior uterine surgery 3.01%. This 
resulted in a remaining total of 350 pregnant women for 
our study, evenly divided into two groups: 175 in the study 
group (those who received antenatal education) and 175 
in the control group (those who did not). The average age 
of patients in the study group was 27.89 ± 4.85, while in 
the control group, it was 26.53 ± 5.50. The study group 
was composed of 74.9% nulliparous patients, while the 
control group had 56.6%. Gravida, parity, and the num-
ber of living children were all significantly lower in the 
study group, demografical data were detailed in Table I 
(p<0.001).

There was no significant age difference between pregnant 
women who delivered vaginally (28.1±5.03) and those 
who underwent cesarean sections (27.1±4.15), p = 0.237. 
The study group had a lower rate of oxytocin augmenta-
tion 28.6% (n = 50) compared to the control group 46.9% 
(n = 82), p = 0.001. The episiotomy rate was also lower in 

the study group 41.7% (n = 73) compared to the control 
group 54.9% (n = 96), p = 0.014. Cesarean section rates 
were significantly lower in the study group 24% (n = 42) 
compared to the control group 34.9% (n = 61), p = 0.024. 
It was detailed in Table I.

Table I. Comparison of sociodemographic characteristics of the study 
and control groups      

There was no significant age difference between pregnant 
women who delivered vaginally (28.1±5.03) and those 
who underwent cesarean sections (27.1±4.15) (p = 0.237).
The study group had a lower rate of oxytocin augmenta-
tion (28.6%) compared to the control group (46.9%) (p = 
0.001). The episiotomy rate was also lower in the study 
group (41.7%) compared to the control group (54.9%) (p 
= 0.014). Cesarean section rates were significantly lower 
in the study group (24%) compared to the control group 
(34.9%) (p = 0.024).

When evaluating neonatal APGAR scores, birth weights, 
and birth weeks, no significant differences were found bet- 
ween the two groups. Notably, all 15 pregnant women ex-
cluded from the study due to cesarean sections for fetal 
malpresentation had reached at least 32 weeks of pregnan-
cy (the 3rd trimester) and had attended pregnancy school 
education and exercises, but only a few times.

Regarding participation in the pregnancy school, 4% of 
pregnant women started in the 1st trimester, 17% in the 
2nd trimester, and 78.85% in the 3rd trimester. Only 
9.71% participated with their partners. Pregnant women 
who attended three or more training sessions had signifi-
cantly lower rates of cesarean sections, episiotomies, and 
oxytocin augmentation. It was observed that 86% of preg-
nant women who received oxytocin augmentation started 
the training in the 3rd trimester. The details are summa-
rized in Table II. 
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Table II.  Comparison of Participation in Antenatal Education and Obs- 
tetric Outcomes

  
All frequencies were given as %.

DISCUSSION
In recent years, the importance of antenatal training has 
grown significantly, aligning with the Ministry of Health's 
policies for promoting a healthy birth and postpartum pro-
cess as well as the World Health Organization's recom-
mended cesarean section rates. Our study has demonstra- 
ted that antenatal education and pregnancy exercises have 
played a pivotal role in reducing cesarean section rates, 
minimizing the need for episiotomies, and decreasing 
the requirement for oxytocin augmentation. Additionally, 
these programs have notably increased the awareness of 
expectant mothers regarding the childbirth process.
According to the 2018 Turkey Demographic and Health 
Survey (TDHS) data (7), the cesarean section rate in Tur-
key stands at 52%, with 38% of these being planned in ad-
vance. This highlights the preference of pregnant women 
in Turkey for private health institutions over public hos-
pitals for childbirth. In our study, we observed that 74.9% 
of nulliparous pregnant women attended the pregnancy 
school, resulting in a cesarean section rate of 24% among 
those who received antenatal education.
Therefore, gravidity, parity, and the number of living child- 
ren were statistically higher in the control group (p < 
0.001). This was attributed to the increased participation 
in the pregnancy school by nulligravid patients due to con-
cerns about the birthing process.
A study assessing the mode of delivery following antena-
tal education found a significantly lower cesarean section 
rate of 34.9% (n = 15) , in contrast to 67.4% (n = 29) in 
the control group. This decrease in cesarean section rates 
remained consistent across all age groups, emphasizing 
the benefits of antenatal education for expectant mothers 
of various ages (8). In our study, the mean age of pregnant 
women who delivered vaginally was 28.1±5.03 years, and 
the mean age of pregnant women who delivered by cesa- 
rean section was 27.1±4.15 years. No significant differ-
ence was observed between age and mode of delivery, and 
antenatal education was found to be beneficial for all age 
groups.

Another study reported a vaginal delivery rate of 60% 
in the antenatal education group, compared to 41.7% in 
the control group, with no significant variations observed 
among age groups (9). In our study, the vaginal delivery 
rate was 76% (n =133), compared to 65.1% (n =114) in the 
control group (p = 0.024).

In contrast, a study conducted on similar age groups found 
that antenatal education did not significantly affect the 
type of delivery. It only increased psychosocial support 
intake and did not affect physical experiences  (10).

In a study on episiotomy, which is one of the birth pro-
cess interventions, it was observed that 45.6% of vaginal 
deliveries had an episiotomy and 30% of vaginal delive- 
ries were delivered bycesarean section after training (11). 
However, our study demonstrated a substantial impact on 
reducing both episiotomy rates (41.7%) and cesarean sec-
tion rates (24%), particularly among those who participated 
in pregnancy school training three times or more. When 
analyzing oxytocin augmentation in our study, the overall 
rate was 24%, while it was 0% for pregnant women who 
attended antenatal training three times or more. This sug-
gests that pelvic exercises make the pelvis more condu-
cive for labor. Additionally, some studies in the literature 
have highlighted the positive effects of pilates training, 
not only in reducing the need for episiotomies and oxy-
tocin augmentation but also in enhancing psychological 
well-being (12).

Our study does have limitations, primarily due to its retros- 
pective nature and the scarcity of comparative studies in 
the existing literature. Therefore, more prospective studies 
with larger sample sizes are necessary to further explore 
these findings.

CONCLUSION
In conclusion, antenatal training and pregnancy exercises 
represent valuable tools for helping pregnant women man-
age labor and the postpartum period in a more controlled 
manner. Our study underscores the substantial reduction in 
cesarean section rates, especially among nulliparous preg-
nant women and those participating in training for three 
weeks or more. It is advisable to support antenatal training 
and exercise programs to reduce episiotomy and oxytocin 
augmentation rates, ultimately aiming to reach cesarean 
section rates that align with WHO recommendations.
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