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Türk Kadınlarında Doğum Ağrısı Yönetiminde Doğum Topu Egzersizinin Etkisi

ABSTRACT ÖZ

Amaç: Bu çalışmanın amacı, doğum eyleminin birinci evresindeki 
primipar gebelerde doğum ağrısının yönetiminde doğum topu 
egzersizinin etkisini belirlemektir.
Yöntemler: Bu çalışma Şubat-Mayıs 2016 tarihleri arasında 
gebe kadınlarla yürütülen yarı deneysel randomize kontrollü bir 
çalışmadır. Çalışmada kadınlar rastgele iki gruba ayrıldı ve her 
gruptan 30 kadınla tamamlandı (müdahale-kontrolü). Kadınların 
ağrı düzeyini belirlemek için ağrıda görsel analog skala (VAS) 
kullanıldı. Müdahale grubundaki kadınlara doğum sırasında doğum 
topu egzersizi uygulandı. Kontrol grubuna ise doğum top egzersizi 
uygulanmadı. Her iki grubun VAS ağrı skorları servikal dilatasyon 2 
cm’den 8 cm’ye kadar kaydedildi. Veriler ortalama, t-testi, ANOVA 
kullanılarak analiz edildi.
Bulgular: Çalışma bulgularımız, müdahale grubundaki doğum 
topu egzersizi uygulanan kadınların servikal dilatasyonu 4 cm’den 
8 cm’ye kadar olduğunda ağrı skorlarının kontrol grubundaki 
kadınlardan anlamlı derecede düşük olduğunu göstermektedir.
Sonuç: Müdahale grubunda ağrı şiddeti “orta” iken kontrol 
grubunda “şiddetlidir”. Dolayısıyla bu çalışmada doğum topu 
egzersizinin doğum ağrılarını azaltmada etkili olduğu bulunmuştur.
Anahtar Sözcükler: Doğum topu egzersizi, doğum, doğum ağrısı, 
ağrının yönetimi, farmakolojik olmayan yöntemler

Objective: To investigate the effect of the birth ball exercise on 
management of childbirth pain during the first stage of labor in 
primipara pregnant women.
Methods: This was a semi-experimental randomized controlled 
study conducted on pregnant women between February and May 
2016. The women were randomly categorized into 2 groups, with 
30 women in each group (intervention vs. control groups). The 
pain visual analog scale (VAS) was used to determine the pain level 
of the women. Women in the intervention group were provided 
with a birth ball exercise program during labor. The control group 
performed no birth ball exercises. The VAS pain scores of the both 
the groups were registered when the cervical dilatation was 2-8 cm. 
The data were analyzed using means, t-test, and ANOVA.
Results: Our results indicate that the pain scores of the women in 
the intervention group who implemented birth ball exercises were 
significantly lower than those of women in the control group when 
the cervical dilatation was 4-8 cm.
Conclusion: The pain severity was “moderate” in the intervention 
group, but “severe” in the control group. Birth ball exercises were 
therefore found to be effective in decreasing childbirth pain in this 
study.
Keywords: Birth ball exercises, childbirth, childbirth pain, 
management of pain, methods of non-pharmacologic
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Introduction
Birth is a natural process that can be managed without any 
medical intervention (1) and is a happy life event for most 
women (2). However, some physiological factors (such as uterine 
contractions), psychosocial factors (such as fear and anxiety) 
experienced by woman during labor, as well as the cultural 
practices and acquired knowledge on this subject possibly 
aggravates the discomfort associated with childbirth pain (3-
5). Managing childbirth pain effectively and keeping it under 
control are therefore important. Childbirth pain is not a natural 
and inevitable experience for every woman.

Childbirth pain can be managed effectively by various approaches, 
such as through pharmacological or non-pharmacological 
methods. Narcotics, sedatives, epidural, and general anesthesia 
can be used as the pharmacological intervention agents (6). 
In addition, these methods provide effective analgesia and can 
sometimes cause medical side-effects such as fetal distress and 
the loss of the sense of pushing (6,7). Therefore, several women 
prefer non-pharmacologic interventions (such as birth ball, 
massage, Lamaze, yoga, massage, aromatherapy, and the use 
of hot and cold packs) for the management of childbirth pain 
(2,8,9). Because these non-pharmacologic methods can provide 
an adequate decrease in the pain experienced during childbirth 
and offer several benefits, they have no side-effect on the mothers 
or fetuses. Moreover, they do not prevent the progress of labor 
and there is no possibility of developing any allergic reaction. 
However, these interventions can decrease the excitement and 
anxiety of the mother. They increase the blood flow to the uterus 
and decrease the muscle tension as well as increase the birth-
related motivation of the pregnant woman with effective care 
offered during the prenatal period (9,10). Considering these 
points, the goal of all non-pharmacologic intervention was to 
build a mother’s confidence in her ability to give birth through 
the presentation of classes that help pregnant women understand 
how to cope with pain in ways that both facilitates labor and 
promotes comfort. At this point, it is therefore important for 
nurses to teach a few effective non-pharmacological approaches 
to pregnant women during the prenatal period. The best time 
for teaching them is the second trimester of pregnancy to a few 
weeks prior to the term (6,11).

Recently, one of the effective non-pharmacological methods 
useful in the control of childbirth pain is reported to be birth ball 
exercising. This exercise improves the blood flow to the uterus 
in pregnant women by ensuring relaxation in the pelvic region 
muscles, which reduces the pain. In addition, the birth ball 
exercising improves the associated comfort and decreases pain 
by relaxing the back muscles in these pregnant women. Focusing 
on the movements and positions during exercise decreases a 
pregnant woman’s attention and perception of pain (3,12). The 
birth ball exercise has been found to decrease the pain in the 
pelvic region and back (8,13,14) during labor, facilitates fetal 
progression through the birth channel, shortens the latent phase, 
decreases the need for epidural analgesia and the cesarean birth 
rate (2,11), and increases childbirth motivation and comfort by 
reducing or controlling the anxiety of the pregnant women (9).

The aim of the present study was to identify the effect of birth 
ball exercise on the childbirth pain during the first stage of labor 
in primipara pregnant women.

Method
Study Design

The present study was a semi-experimental randomized 
controlled study conducted with participants who were about 
to give birth at a labor ward between February and May 2016 in 
Turkey. The annual number of births at this maternity hospital 
in 2015 was 988. The women were randomly categorized into 
the intervention and control groups with an equal number of 
subjects in accordance with a computer-generated randomization 
list prepared by an independent statistician. The names of the 
distributed participants were given to the two certified nurses in 
sealed envelopes.

Participants

The inclusion criteria of the participants were as follows: 
pregnant women of age 18-35 years, who attended regular 
follow-up and pregnancy check-ups, in their 35th week of 
gestation, without multiple pregnancy, with normal birth 
weight and vertex position, with planned normal spontaneous 
birth (the birth decision was determined by the certified nurses/
doctors and women), with a maximum cervical dilatation of 2 
cm, and who could possibly give term birth. Pregnant women 
unwilling to participate in the study were not included. Women 
who developed gestational hypertension and diabetes mellitus, 
underwent emergency cesarean section, had fetal anomalies, 
were using antipsychotic drugs, had hearing and communication 
problems, were physically disabled, or underwent epidural 
anesthesia were excluded from the study. Power analysis was used 
to determine the sample size. The sample size was determined 
as suggested by a previous study conducted by Gau et al. (8). 
The alpha level was taken as 0.05 (α=0.05) and reliability was 
accepted as 95% during the power analysis calculation. The 
sample size in our study was identified to be 26 participants 
for each group. However, taking the estimated attrition rate 
from the previous studies (40%-60%) taken into account, 42 
participants were included in each study group. Finally, the study 
was completed with 30 participants in each of the groups.

Data Collection Tools

We used the data collection form that questioned the socio-
demographic and obstetric characteristics of pregnant women 
for collection of the data in the study. The data collection form 
was created by investigators after reviewing relevant studies in 
the literature (1,8,10,11). The form included 11 questions on 
socio-demographic characteristics (such as age and marriage 
duration) and 8 questions were related to obstetric characteristics 
(the number of prenatal follow-ups and prenatal education class 
attendance). A 10 centimeter (cm) horizontal pain visual analog 
scale (VAS) was used to determine the pain level of the patients. 
The VAS included values of 0-10 and is an extremely simple, 
effective, and repeatable pain severity measurement method. It is 
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often used clinically to rapidly measure the pain severity. A VAS 
score of 1-3.9 is evaluated as “mild pain,” 4-7.9 as “moderate 
pain,” and 8-10 as “severe pain”. Regarding the VAS validity, the 
ease of application is a significant advantage. The answers given 
after repetition of the test at short intervals were similar (15).

The Intervention Program Used in This Study

The birth ball exercise program involved provision of a tutorial 
booklet (of 26 pages) and an educational videocassette (19-min-
long) (16,17). The birth ball exercise program was created 
by obtaining the opinions of the relevant specialists (i.e., 
certified prenatal childbirth specialists, certified nurses, and 
physical therapist) and evaluation of the relevant literature by 
the investigators. The final state of the intervention program 
was developed based on the specialist opinions. The birth ball 
exercise program included 8 exercises in 4 different positions 
(i.e., sitting, standing, knelling, and squatting) (8,11). However, 
before starting the exercise program with the pregnant women, 
the researchers determined the size of the birth balls that would 
be used for the exercise. The height and the leg length of each 
pregnant woman were measured. The size of the birth ball was 
determined according to the leg length of the pregnant woman. 
Two different ball sizes were used in this study (55-cm- and 
65-cm-diameter). Large balls (65-cm-diameter) were used for 
long-legged pregnant women and small balls (55-cm-diameter) 
were used for short-legged women. In order to ensure the safety 
of the women in the intervention group, the balls were fully 
inflated and no objects that could cause injury were left in the 
exercise area.

The investigators informed each intervention group participants 
face-to-face about the exercises program, birth ball exercise 
education, and implementation of the exercise with the required 
positions from the 35th week onward. Exercises and positions were 
performed once a week under the supervision of the investigators 
at the hospital (approximately 20-25 min for each session) to 
ensure the compliance of the women in the intervention group 
and their partners with the exercise program at the beginning. 
The women in the intervention group and their partners were 
also asked to implement the exercises and the positions for 20 min 
at least 3 times in a week at home for approximately 6-8 weeks. 
The questions of the women in the intervention group about 
the birth ball exercise program were answered during the weekly 
hospital training sessions and the prenatal follow-ups conducted 
every 2 weeks. Moreover, the women in the intervention group 
were also informed that they could leave the study if they could 
not implement the birth ball exercise program.

The control group received no birth ball training and performed 
no birth ball exercises. Women in both the groups received 
prenatal care (7-9-times on an average) and the routine hospital 
care during the regular interventions. The progression of the 
fetus through the birth channel, which is characteristics of 
uterine contractions, and the health of the fetuses were followed-
up at frequent intervals during labor in both the groups. Vaginal 
examinations were performed every 2-4 h during the birth to 
determine cervical dilatation by certified nurses and doctors. 

All women and infants received care from the obstetricians and 
nurses in the prenatal and postnatal periods. In addition, each 
nurse routinely followed-up a maximum of 3 pregnant women.

Data Collection

The women meeting the study inclusion criteria were randomly 
divided into 2 groups. The passage of the participants through 
each trial stage is presented in Figure 1. The investigators 
required that the women of both groups visit the hospital when 
they develop uterine contractions at every 15-20 min. The 
cervical dilatation was 2 cm at this point of time, and the women 
who came to the hospital were included in the study groups. 
In addition, routine nursing care was provided by the hospital 
staff to both the groups. The investigators only collected the data 
about the women.

Intervention Group

The investigators were informed by the nurses at the hospital 
delivery room when the women reached the hospital to give 
birth. The cervical dilatation of the women in the intervention 
group was identified after the initial examination. The pregnant 
women were administered the data collection form and the VAS 
by the investigator when the cervical dilatation was 2 cm. The 
cervical dilatation was determined with a vaginal examination 
every 2-4 h, and the fetal condition, duration, frequency, and 
severity of the uterine contractions were routinely followed-
up. Later, the women in the intervention group were provided 
with a birth ball of an appropriate relevant size to implement 
the exercise program during childbirth. The women were 
encouraged to use the most comfortable positions, movements, 
and exercises every hour during childbirth by the nurses. The 
birth ball exercises, movements, and positions were implemented 
under the supervision of certified nurses. Rest intervals were 
allowed when the women were tired. The partners of the women 
acted as passive coaches during the childbirth process. The VAS 
scores of the women in the intervention group were inquired 
and registered in the latent period when the uterine contractions 
developed every 4-5 min and the cervical dilatation was 4 cm. The 
cervical dilatation was expected to reach 6 cm when the uterine 
contractions developed every 2-3 min and to 8 cm when they 
developed every 1-2 min. The VAS scores were registered again 
when the cervical dilatation was 6 cm and 8 cm, respectively.

Control Group

The investigators were informed by the nurses at the delivery 
room of the hospital when the women in the control group 
arrived at the hospital to give birth. The initial examination of 
the women in the control group was performed and cervical 
dilatation was determined, followed by a close follow-up. The 
investigator administered the data collection form and VAS 
while the cervical dilatation was 2 cm. The VAS values were 
registered again when the cervical dilatation was 4, 6, and 8 cm, 
respectively.

The data collection form was completed, and the VAS score was 
registered in both the groups in approximately 10-12 min while 
the cervical dilatation of the participants was 2 cm. The VAS 
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scores were registered at 1-2 min while the cervical dilatation 
was 4 cm, 6 cm, and 8 cm, respectively. All questionnaires 
were administered between these uterine contractions. All the 
questions in the questionnaire and the VAS were read by the 
investigators and answered by the participants.

Ethical Considerations

The data were collected after receiving approval from the hospital, 
and the clinical research ethics committee of a university (study 
no: 99950669/54 on 2016). All women included in the study 
were explained about the purpose of the study. The protocol and 
the procedures to be used (and their advantages/disadvantages) 
were explained to all participants, and their written consent 
to participate in the study were voluntarily obtained. All 
participants were told that they could leave the study at any time 
and that their health care would not be compromised in any case. 
In addition, the nurses and obstetricians in the delivery room of 
the hospital where the study was being conducted were informed 
about the purpose and the method of the study.

Data Analysis

The Statistical Package for Social Sciences (SPSS) version 16.0 
was used for the data management (SPSS Inc., Chicago, IL, 
USA). The means and standard deviations of continual variables 
(VAS level) along with the frequencies and percentages of binary 
variables (sociodemographic and obstetrical variables) were 
computed using the SPSS version 16. The chi-square test (X2) 
and independent t-test were used to analyze the group difference. 
Repeated measurements analysis of variance were used to 
detect whether there were any differences between the pain 
measurements in the intervention and control groups as well as 
to determine the differences among the in group measurements.

Results
A total of 84 women were included in the study at first, 42 each 
in the intervention and control groups. However, some women 
were later excluded from the study due to various reasons such 
as emergency cesarean section (n=9), epidural anesthesia (n=9), 
preterm labor (n=3), post-term labor (n=1), and unwillingness 
to continue the study (n=2) (Figure 1). Twelve women from the 
intervention group and 12 from the control group were excluded 
because their attrition rate was 28.6%. Finally, 30 women from 
the intervention group and 30 from the control group were 
included in the study. No statistically significant difference was 
observed when some of the socio-demographic data [such as age, 
education level, prenatal class attendance, performing Pilates, 
body mass index (BMI), duration of marriage] were compared 
between the women excluded from the study (n=24) and those 
who completed the study (n=60) (p>0.05).

Among the 60 women who completed the study, the mean age 
was 28.4 [standard deviation (SD): 2.8] years. The mean BMI 
was 24.6 (SD: 2.4), and the mean marriage duration was 4.0 
(SD: 0.9) years. All pregnant women were primiparous. It was 
determined that 45% of the women were university graduates, 
50% were housewives, and 55% had a “medium” income. 

Moreover, it was found that 48.3% of the women attended the 
prenatal education classes and 85% did not perform Pilates. 
Some sociodemographic data (such as age, education level, 
prenatal education class attendance, performing Pilates, BMI, 
the duration of marriage) of the women in the intervention and 
control group were compared, with no statistically significant 
difference between the groups (Table 1, p>0.05).

The mean gestational age of the women was 39.6 (SD: 0.8) 
weeks. We found that 61.6% of the women were satisfied with 
the passive coaching of their partner during the childbirth 
process, and 65.0% of the women received induction. Some 
obstetric data (such as gestational age, satisfaction with the 
passive coaching of the partner, and induction) were compared 
between the intervention and control groups; the difference was 
not considered to be statistically significant (Table 2, p>0.05).

VAS score comparisons of the women from the intervention and 
control groups are shown in Table 3 and Figure 2, respectively. 
We detected that birth ball exercise reduced the birth pain. The 
VAS score difference (0.60) between the intervention and control 
groups when the cervical dilation was 2 cm was not statistically 
significant (F=6.141, p=0.016). The VAS score difference (0.80) 
between the intervention group and the control group when 

Figure 1. Passage of participants through each trial stage
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the cervical dilatation was 4 cm was found to be statistically 
significant (F=6.146, p=0.010). The VAS score difference (1.50) 
between the intervention group and the control group when 
the cervical dilatation was 6 cm was also statistically significant 
(F=8.660, p=0.001). In addition, the VAS score difference (2.60) 
between the intervention and control groups when the cervical 

dilatation was 8 cm was found to be statistically significant 
(F=25.870, p=0.001). These results indicate that the pain scores 
of the women in the intervention group who implemented birth 
ball exercises were significantly lower those of the women in the 
control group when the e cervical dilation was 4-8 cm. The pain 
severity was “moderate” in the intervention group, but “severe” 

Table 1. Distribution of some socio-demographic characteristics of the participating women

Some socio-demographic characteristics

Groups

StatisticIntervention
group (n=30)

Control
group (n=30)

n (%) n (%) Statistic p value

Education level

Junior high school 3 (10.1) 5 (16.8)

0.171ᵜ 0.131Senior high school 11 (36.6) 14 (46.6)

University 16 (53.3) 11 (36.6)

Occupation

House wife 12 (40.0) 18 (60.0)
2.400ᵜ 0.121

Working 18 (60.0) 12 (40.0)

Income level

Medium 15 (50.0) 18 (60.0)
0.606ᵜ 0.436

Higher 15 (50.0) 12 (40.0)

Prenatal education class attendance

Yes 16 (53.4) 13 (43.3)
1.286ᵜ 0.238

No 14 (46.6) 17 (56.7)

Performing pilates 

Yes 4 (13.0) 5 (17.0)
0.131ᵜ 0.718

No 26 (87.0) 25 (83.0)

Age (years), mean (SD) 28.1 (2.7) 28.8 (2.9) 0.747* 0.458

Body mass index (BMI), mean (SD) 24.2 (2.3) 25.3 (2.5) 3.606* 0.158

Duration of marriage/(years), mean (SD) 3.9 (0.9) 4.1 (0.9) 0.120* 1.867

SD: Standard deviation, *: Independent t-test; ᵜ: X2

Table 2. Distribution of some obstetric characteristics of the participating women

Some obstetric characteristics

Groups

Intervention
group (n=30)

Control
group (n=30)

Overall
(n=60)

n (%) n (%) n (%) Statistic p value

Gestational age (weeks), mean (SD) 39.5 (0.7) 39.7 (0.8) 39.6 (0.8) 2.144* 0.558

Satisfaction with the passive coaching of the partner

Yes 21 (70.0) 16 (53.3) 37 (61.6) 4.286ᵜ 0.179

No 9 (30.0) 14 (46.7) 23 (38.3)

Induction 

Yes 22 (73.3) 17 (56.6) 39 (65.0)
3.354ᵜ 0.067

No 8 (26.7) 13 (43.4) 21 (35.0)

*: Independent t-test; ᵜ: X2, SD: Standard deviation
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in the control group. Birth ball exercises were therefore found to 
be effective in decreasing childbirth pain in this study (Table 3, 
Figure 2).

Variables such as age, educational level, occupational status, 
income level, prenatal class attendance, performing Pilates, BMI, 
duration of marriage, gestational age, satisfaction from the extent 
of passive coaching provided by the partner, and induction were 
found to have no effect on the pain scores during the childbirth 
process of the women in both the groups.

Discussion
Birth ball exercises are one of the non-pharmacological 
intervention approaches useful in decreasing birth-related pain. 
These methods have been commonly used to control childbirth 
pain, especially in some countries of the Far East and Europe 
in the recent years, with much research as well (13,18,19). 
However, there was no study yet on birth ball exercises in 
Turkey. Therefore, we believe that our study will contribute to 
the literature significantly. Movements in different positions 
such as sitting and squatting relaxes the muscles in the pelvic 
region and decreases the uterine contraction severity in pregnant 
women who are assigned with the birth ball exercise program. 
This exercise program increases the blood flow to the uterus 

and decreases the associated pain (11,19). In addition, pregnant 
women who control their bodies well during an exercise can 
also effectively manage their pain levels (18,20). The soft 
surfaces of the balls used by the pregnant women in the birth 
ball exercise program decreases pain by reducing the pressure 
in the lower region of the back and providing support to the 
perineal region during the movements (8). The pain scores of the 
women in the intervention group were found to be significantly 
lower than those of the women in the control group when the 
cervical dilation was 4-8 cm in our study. The pain severity was 
“moderate” in the intervention group and “severe” in the control 
group. The birth ball exercise was therefore found to be effective 
in decreasing the childbirth-related pain in this study. The results 
of a randomized controlled study by Gau et al. (8) on 87 women 
also supported our results. Gau et al. (8) reported that the use of 
birth ball exercise can shorten the birth duration and decrease the 
need for epidural anesthesia and the related cesarean birth rate. 
Childbirth pain and the need for analgesia were found to decrease 
significantly after incorporating birth ball exercises in another 
study conducted by Leung et al.  (11). Birth ball exercises has 
been found to be effective in the management of childbirth pain 
in several other studies as well (3,12,14,19). Our study results are 
similar to those reported in the literature.

Conclusion

The VAS scores of the women in the intervention group who 
were assigned with birth ball exercises were found to be lower 
than those of the women in the control group with a statistically 
significant difference (p<0.05). The exercises were therefore 
found to be effective in decreasing the associated childbirth 
pain. Birth ball exercises can therefore be an alternative non-
pharmacological intervention method in decreasing the childbirth 
pain. We therefore recommend the use of this exercise program 
by certified health professionals for the control or management 
of childbirth pain in the delivery room.

Ethics 

Ethics Committee Approval: The data were collected after 
receiving approval from the hospital, and the clinical research 
ethics committee of a university (study no: 99950669/54 on 
2016).

Figure 2. VAS score of the intervention and control groups

VAS: Visual analog scale

Table 3. VAS score comparisons of the women between the intervention and control groups

VAS score

Groups

OverallIntervention group Control group

Mean SD   Mean SD   Mean SD F p†

VAS (2 cm)   2.9 0.8   2.3 1.0  2.6 0.9 6.141 0.016

VAS (4 cm)   4.7 0.9   5.5 0.9  5.1 0.9 6.146 0.010

VAS (6 cm)   5.4 1.2   6.9 0.9  6.1 1.1 8.660 0.001

VAS (8 cm)   6.3 0.8   8.9 1.2   7.6 1.0 25.870 0.001

VAS: Visual analog scale, SD: Standard deviation, †: Variance analysis
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Informed Consent:  In addition, the nurses and obstetricians 
in the delivery room of the hospital where the study was being 
conducted were informed about the purpose and the method of 
the study.
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