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ABSTRACT

Background: Labor pain may affect maternal comfort and the progress of childbirth. Non-
pharmacological interventions such as breathing relaxation exercise and pelvic rocking exercise
are considered safe and practical methods for reducing labor pain.

Objective: This study aimed to analyze the effect of a physical activity-based intervention package
consisting of breathing relaxation exercise and pelvic %)ckmg exercise on labor pain among
women during the active phase of the first stage of laba

Methods: This randomized controlled trial was cong@Cted at Pamarayan Primary Health Center,
Indonesia, from August to December 2025. A totafggf 80 women were randomly assigned to either
an intervention group (n = 40) or a control up (n = 40). The intervention group received
breathing relaxation exercises and pelvic rgeking exercises, whereas the control group received
standard maternal care. Labor pain 1nten was measured using the Visual Analog Scale (VAS)
before and after intervention. Data analyzed using Repeated Measures Analysis of Variance
(Repeated Measures ANOVA) ar@‘%nultlvarlable linear regression. Statistical significance was
established at p < 0.05.

Results: The mean labor pa écore in the intervention group decreased from 7.68 + 0.92 before
intervention to 4.95 + | after intervention, whereas the control group showed a smaller
reduction from 7.55 + @ t0 6.92 + 1.07. Repeated Measures ANOVA demonstrated a significant
Time x Group interaQtion effect (F = 92.41, p < 0.001, partial n2 = 0.542), indicating that pain
reduction over time was significantly greater in the intervention group than in the control group.
The mean between-group difference in post-intervention pain scores was -1.97 (95% CI: -2.43 to
-1.51), representing a clinically meaningful reduction in labor pain. Multivariable linear regression
analysis showed that the intervention remained the strongest predictor of reduced labor pain
intensity after adjustment for maternal age, education level, parity, anxiety level, family support,
and duration of labor (B =-1.842; 95% CI: -2.301 to -1.383; p < 0.001).

Conclusion: A physical activity-based intervention package consisting of breathing relaxation
exercise and pelvic rocking exercise significantly reduced labor pain during the active phase of
labor.

Keywords: Active Phase Labor; Breathing Relaxation Exercise; Labor Pain; Pelvic Rocking
Exercise



INTRODUCTION

Childbirth is a complex physiological process influenced by biological, psychological,
hormonal, and social factors (Olza et al., 2020). One of the most common problems experienced
during labor is labor pain, especially during the active phase of the first stage of labor. Labor pain
results from uterine contractions, cervical dilatation, pelvic tissue stretching, and pressure on
surrounding nerves (Thomson, 2013). Severe pain may increase catecholamine and cortisol levels,
disrupt uterine contractions, reduce uteroplacental perfusion, and prolong labor. In addition, labor
pain can increase anxiety, fear, and negative childbirth experiences. Therefore, effective pain
management is essential to improve maternal comfort and safety during childbirth (Dixon et al.,
2013).

Labor pain management includes pharmacologicapand non-pharmacological approaches.
Non-pharmacological interventions are increasingly #ed because they are safer, affordable,
simple to apply, and have minimal side effects, @e commonly used approach is structured
physical activity during pregnancy and labor (F ra et al., 2019; Rodriguez-Diaz et al., 2017).
Activities such as pregnancy exercise, pelvi@r cking, stretching, breathing exercise, birth ball
exercise, and ambulation may improve scle flexibility, circulation, endorphin release, and
maternal relaxation. Previous studies rted that physically active women tend to experience
shorter labor duration, lower anxietyand less labor pain. However, integrated physical activity
programs in primary healthcare ssgvices are still limited and not well standardized (Zhang et al.,
2023). &Q~

Globally, labor pain %@ains a major concern in maternal healthcare, with many women
experiencing moderate {@ Severe pain during childbirth. Limited access to pharmacological
analgesia in developing\‘&)untries has increased the use of non-pharmacological pain management
methods (Cilar BudI¥ & Budler, 2022; Melzer et al., 2010). In Indonesia, the high number of
normal deliveries in primary healthcare facilities highlights the need for safe and practical
interventions. Preliminary observations at Pamarayan Primary Health Center showed that many
women experienced severe labor pain and had limited access to structured physical activity
interventions. Existing care mainly involved general education and simple relaxation techniques
without comprehensive physical activity programs (Astuti et al., 2021).

Although numerous studies regarding physical activity and labor pain have been conducted,
most previous studies focused on single interventions such as pregnancy exercise, prenatal yoga,
breathing techniques, pelvic rocking exercises, or birth ball use separately (Pramana, 2022).
Previous studies also generally used quasi-experimental designs with relatively small sample sizes,
resulting in limited strength of evidence. Furthermore, several studies only evaluated the effects
of interventions on anxiety levels or labor duration without comprehensively assessing the effects
of integrated physical activity intervention packages on labor pain intensity (Amru et al., 2021).
Variations in participant characteristics, differences in pain measurement methods, and
inconsistencies in intervention timing have contributed to heterogeneous findings across studies.
In Indonesia, randomized controlled trials evaluating structured and integrated physical activity
intervention packages within primary maternal healthcare services remain limited, particularly in
rural areas and first-level healthcare facilities. Consequently, there is a need for studies with
stronger experimental designs to objectively evaluate the effectiveness of integrated physical
activity interventions on labor pain and generate evidence that is applicable to routine maternity
care (Arfah & Tridiyawati, 2022).



The development of a physical activity-based intervention package is important because
combined approaches may provide more comprehensive physiological and psychological benefits
than single interventions alone (Pramana, 2022). Combining several physical activities such as
stretching exercises, breathing techniques, pelvic rocking exercises, mobilization, and birth ball
use may work synergistically to improve muscle relaxation, optimize fetal positioning, reduce
emotional tension, and increase endorphin production as the body's natural analgesic (Nursanti et
al., 2021). This approach also has strong potential for implementation in primary healthcare
settings because it is relatively simple, inexpensive, and feasible for healthcare providers after brief
training. In addition to supporting physiological childbirth and woman-centered care, physical
activity-based interventions may increase maternal participation during labor and contribute to a
more positive childbirth experience (Yanti & Sukmggingtyas, 2020). Therefore, scientific
evaluation of the effectiveness of such interventionc; ckages is necessary to strengthen the
evidence base for non-pharmacological labor pa&@management in midwifery and maternity
nursing services in Indonesia. f&

This study does not propose a novel p Sg(\:al activity technique, as several components of
the intervention, including breathing relaxgion and pelvic rocking using a birth ball, have been
previously investigated and reported i K& literature. Rather, the contribution of this study lies in
evaluating the effectiveness of a s&&ured package that integrates multiple physical activity
components delivered systematically during labor within a primary healthcare setting. In addition,
evidence regarding integrate;{%%ysical activity interventions during labor remains limited,
particularly from randomj controlled trials conducted in resource-constrained primary
healthcare facilities. Thergfore, this study aimed to strengthen the available evidence by evaluating
a standardized physicakgeétivity intervention package using a randomized controlled trial design in
a community health\enter setting. The use of randomization and the implementation of the
intervention within routine maternity services were expected to enhance both the internal validity
and practical applicability of the findings, especially for primary healthcare facilities with
characteristics similar to those of the study setting.

Based on the background described above, this study aimed to analyze the effect of a
physical activity-based intervention package on labor pain among women delivering at Pamarayan
Primary Health Center within the working area of the District Health Office, Indonesia. The
findings of this study are expected to contribute scientifically to the development of evidence-
based practice in non-pharmacological labor pain management and to serve as a reference for
developing promotive and preventive maternal healthcare services. For healthcare providers, the
findings may be used as an alternative intervention that is safe, effective, and easy to implement
in maternal healthcare services. For laboring women, the implementation of a physical activity
package is expected to improve comfort, reduce pain intensity, and create a more positive
childbirth experience. The hypothesis of this study was that the physical activity-based
intervention package would significantly reduce labor pain intensity compared with standard care.

METHODS

This study used an experimental study design with a randomized controlled trial (RCT)
parallel-group approach to analyze the effect of a physical activity-based intervention package on
labor pain among women during the active phase of the first stage of labor. The randomized
controlled trial design was selected because it provided strong evidence in evaluating the causal
relationship between intervention and outcome through a random allocation process that



minimized selection bias and imbalance between groups. The study was conducted at Pamarayan
Primary Health Center, Indonesia, from August to December 2025.

The study population consisted of all women undergoing normal labor during the active
phase of the first stage of labor at Pamarayan Primary Health Centerduring the study period. The
sample included women who met the inclusion and exclusion criteria. The inclusion criteria were
gestational age of 3742 weeks, singleton pregnancy, cephalic presentation, cervical dilatation of
4-6 cm, adequate uterine contractions, maternal age between 20-35 years, stable maternal
condition, ability to follow intervention instructions, and willingness to participate in the study.
The exclusion criteria included women with obstetric complications such as preeclampsia,
antepartum hemorrhage, placenta previa, fetal distress, premature rupture of membranes with
infection, previous cesarean section, use of pharmacqlpgical analgesics during observation,
musculoskeletal disorders, or medical conditions éﬁﬁting physical activity and breathing
exercises. Respondents who developed obstetric eg&gencies during the study were categorized
as dropouts to ensure maternal and fetal safety. >

Sampling was performed using a consg\gﬁ(l\ve sampling technique by recruiting all eligible
respondents until the required sample si\@ was achieved. Respondents were then randomly
assigned into intervention and controlg ps using a computer-generated random sequence with
a 1:1 allocation ratio. The randomiz@%on sequence was generated by an independent statistician
using a computerized random n er generator. Block randomization with a block size of four
was applied to ensure balan 6g"allocation between groups throughout the recruitment process.
Allocation concealment wﬁ%flaintained using sequentially numbered, opaque, sealed envelopes
(SNOSE) prepared by. @}q'esearch assistant who was not involved in participant recruitment,
intervention deliverypdr outcome assessment. After eligibility screening and informed consent
procedures had been completed, the envelopes were opened sequentially to determine group
allocation.

The implementation of randomization involved separate personnel to reduce bias. Trained
midwives conducted participant recruitment and eligibility assessment, an independent research
assistant managed the randomization sequence and allocation process, and trained enumerators
performed outcome assessment. A participant flow diagram following CONSORT
recommendations was used to document enrollment, allocation, follow-up, and analysis
procedures.

Sample size determination was conducted using the formula for comparing two independent
means in randomized controlled trials with a 95% confidence level, 80% statistical power, and an
estimated effect size derived from previous studies evaluating non-pharmacological interventions
for labor pain. Based on the calculation and consideration of adequate statistical power, the
minimum required sample size was 80 respondents, consisting of 40 respondents in the
intervention group and 40 respondents in the control group.

The independent variable in this study was a physical activity-based intervention package
consisting of breathing relaxation exercises and pelvic rocking exercises. The intervention protocol
was developed based on previously published evidence regarding non-pharmacological labor pain
management and was standardized before implementation.

Breathing relaxation exercises were performed using deep and rhythmic breathing
techniques during uterine contractions for approximately five minutes per session under the
guidance of trained midwives. Participants were instructed to inhale slowly through the nose for



approximately four seconds, hold their breath for two seconds, and exhale gradually through the
mouth for approximately six seconds. This breathing cycle was repeated continuously during
contractions while participants were encouraged to maintain relaxation of the shoulders, neck, and
facial muscles. The procedure was initiated during the active phase of labor and repeated according
to the contraction pattern and maternal comfort.

Pelvic rocking exercises were performed using a birth ball for approximately 10—15 minutes
according to maternal tolerance. Participants were instructed to sit upright on the birth ball with
both feet supported firmly on the floor and perform controlled anterior-posterior and lateral pelvic
movements. Each movement was repeated approximately 10-15 times per set under direct
supervision of trained healthcare providers. The intervention was adjusted according to maternal
comfort and clinical condition. Detailed intervention pfocedures were adapted from previously
published protocols regarding birth ball and pelvic r@é?flmg exercises during labor.

The intervention package was administere ing the active phase of the first stage of labor
under the supervision of trained healthcargoé)viders. The control group received standard
maternal care according to routine procedt@s at the health center without additional intervention.
The dependent variable was labor pajlY intensity. Potential confounding variables included
maternal age, education level, pari &xiety level, family support, and duration of labor. Parity
was also considered a potenti fect modifier because previous childbirth experience may
influence maternal pain perc %)‘n.

Labor pain intensity measured using the Visual Analog Scale (VAS) with scores ranging
from 0 to 10, where 0 j\n‘ﬁcated no pain and 10 indicated the most severe pain imaginable. The
VAS instrument wassgelected because of its high sensitivity for assessing acute pain intensity and
its extensive use in obstetric and maternal health research. Previous studies have demonstrated
good validity and reliability of the VAS instrument, with Cronbach’s alpha values exceeding 0.80.
Pain assessments were conducted before and after intervention during the active phase of labor.
Anxiety levels were assessed using the Indonesian version of the Hamilton Anxiety Rating Scale
(HARS), which has demonstrated satisfactory validity and reliability with Cronbach’s alpha values
above 0.85. Respondent characteristics were obtained through structured interviews, direct
observation, and maternal medical records. All instruments underwent content validity evaluation
by experts in maternity nursing and midwifery before implementation in the main study.

The data sources consisted of primary and secondary data. Primary data were collected
directly from respondents through observation, interviews, and pain assessments using the VAS
instrument. Secondary data were obtained from maternal medical records and labor registers at
Pamarayan Primary Health Center. Outcome assessment procedures were applied equally in both
groups to ensure comparability. Pain measurements were performed by trained enumerators who
were blinded to participant group allocation to reduce observer bias. Standard operating procedures
(SOPs) for intervention implementation and outcome measurement were applied consistently
throughout the study to improve reliability and validity.

Several strategies were implemented to minimize potential bias, including respondent
randomization, allocation concealment, use of standardized instruments, enumerator training,
implementation of standardized intervention procedures, and blinding of outcome assessors. To
reduce performance bias, all midwives involved in intervention delivery received the same training
regarding breathing relaxation and pelvic rocking exercises before the study commenced. The



intervention was administered according to maternal tolerance and was discontinued if respondents
experienced fatigue, severe discomfort, or obstetric complications.

Participants who withdrew from the study, developed obstetric emergencies, required
emergency referral, or received pharmacological analgesia during the observation period were
classified as dropouts. All dropout cases and reasons for withdrawal were documented and
reported in the participant flow diagram. Data analysis was performed using a complete-case
approach because the number of dropouts was minimal and did not substantially affect statistical
power.

Data collection was conducted through several stages, including respondent identification,
eligibility screening, informed consent, randomization, baseline assessment, intervention
administration, and post-intervention outcome measugément. All collected data were recorded
using structured observation sheets by trained enume2ators. The data were edited, coded, entered,
and cleaned prior to statistical analysis using IB SS Statistics version 26.0.

Before inferential analysis, data norma&]@ was assessed using the Shapiro—Wilk test. The
results indicated that labor pain scores wers@ormally distributed (p > 0.05), thereby satisfying the
assumptions required for parametric<§ istical analyses. Because labor pain was measured
repeatedly at two time points (pre-iqfervention and post-intervention), the primary analysis was
performed using Repeated Meagges Analysis of Variance (Repeated Measures ANOVA). This
method was selected to eval the effects of time (pre-intervention versus post-intervention),
group (intervention versus<¢ontrol), and the interaction between time and group on labor pain
intensity. The interact,i\@g’ effect (Time x Group) was considered the primary indicator of
intervention effectivepess. Assumptions for Repeated Measures ANOVA, including normality of
residuals and homogeneity of variance, were evaluated before analysis. Since only two
measurement occasions were included, the assumption of sphericity was automatically satisfied.
Continuous variables were summarized using means and standard deviations (SD), whereas
categorical variables were presented as frequencies and percentages. Baseline differences between
groups were assessed using independent t-tests for continuous variables and chi-square tests for
categorical variables. Effect sizes were reported using partial eta squared (n?p) for Repeated
Measures ANOVA and Cohen’s d for between-group comparisons. Mean differences and 95%
confidence intervals (95% CI) were also calculated to quantify the magnitude of the intervention
effect.

Multivariable linear regression analysis was subsequently performed to control for potential
confounding variables because labor pain intensity was analyzed as a continuous outcome variable.
Variables considered clinically relevant and variables with p-values < 0.25 in bivariate analyses
were entered into the multivariable model. Regression coefficients (B), standardized beta
coefficients, 95% confidence intervals, and p-values were reported. Statistical significance was
established at p < 0.05.



RESULTS
Table 1. Baseline Characteristics of Participants in the Intervention and Control Groups

Variable Intervention Group Control Group p-
(n=40) (n=40) value

Maternal age (years), Mean = SD 27.45+4.12 28.10 +4.38 0.498

Anxiety level, Mean + SD 21.35+4.28 22.10+4.51 0.446

Duration of active phase labor (hours), 582+1.12 6.03 £1.25 0.431

Mean + SD

Primary education, n (%) 10 (25.0) 12 (30.0) 0.812

Secondary education, n (%) 22 (55.0) 20 (50.0)

Higher education, n (%) 8 (200 8 (20.0)

Primipara, n (%) 21,,(&‘?5) 20 (50.0) 0.822

Multipara, n (%) I17.5 20 (50.0)

Good family support, n (%) &24 (60.0) 23 (57.5) 0.818

Poor family support, n (%) A\O 16 (40.0) 17 (42.5)

Note: Continuous variables were compared usinggﬁépendent t-tests, whereas categorical variables were compared
using chi-square tests. Q/O

A
The baseline characteristics did differ significantly between groups (all p > 0.05), indicating
successful randomization an&omparability of the intervention and control groups before

intervention. &
\&

Table 2. Labor Painkh’ii’énsity Before and After Intervention by Study Group

Group Pré-Intervention Post-Intervention Mean 95% CI  p-
Mean + SD Mean + SD Change value

Intervention 7.68 +£0.92 495 +1.01 -2.73 (-3.08,- <
(n=40) 2.38) 0.001
Control (n=40) 7.55+0.88 6.92 +1.07 -0.63 (-1.23,- 0.041

0.03)

The intervention group demonstrated a substantial reduction in labor pain intensity following the
physical activity intervention package. The mean pain score decreased by 2.73 points, whereas the
control group showed a reduction of only 0.63 points.

Table 3. Repeated Measures ANOVA for Labor Pain Intensity

Source of Variation F p-value Partial n?
Time 148.52 <0.001 0.656
Group 59.87 <0.001 0.434
Time x Group Interaction 9241 <0.001 0.542

The repeated measures ANOVA demonstrated a significant effect of time, indicating that labor
pain intensity changed significantly during the observation period. A significant group effect was
also observed, indicating differences in pain scores between the intervention and control groups.
Most importantly, a statistically significant Time x Group interaction effect was identified (F =
92.41, p <0.001, partial n2 = 0.542), demonstrating that the reduction in labor pain intensity over
time was significantly greater in the intervention group than in the control group.



The partial eta squared value of 0.542 indicates a large effect size, suggesting substantial clinical
and statistical effectiveness of the intervention package.

Table 4. Between-Group Comparison of Post-Intervention Labor Pain Intensity

Outcome Intervention Mean +  Control Mean + 95% CI p-value Cohen's d
SD SD

Labor pain 495 +1.01 6.92 £1.07 (-2.43, - <0.001 1.89

intensity 1.51)

Post-intervention labor pain intensity was significantly lower in the intervention group compared
with the control group. The mean difference was 1.97 poigits on the VAS scale. The effect size
(Cohen’s d = 1.89) indicated a very large intervention &i¥ect.

N
Table 5. Multivariable Linear Regression An&[& s of Factors Associated with Labor Pain
Intensity <O

Variable B Staqg@&ized Beta 95% CI p-value
Intervention package -1.842 ~©-0.621 (-2.301, -1.383) <0.001
Maternal age -0.0214<”  -0.051 (-0.077, 0.035) 0.456
Education level 0.144Y -0.042 (-0.458, 0.230) 0.509
Parity -0862 -0.126 (-0.742, 0.018) 0.061
Anxiety level Q%087 0.284 (0.039, 0.135) <0.001
Family support & -0.418 -0.138 (-0.826, -0.010) 0.045
Duration of labe‘,&\\v 0.263 0.197 (0.082, 0.444) 0.005

The multivariable linear regression analysis demonstrated that the intervention package remained
the strongest predictor of lower labor pain intensity after adjustment for maternal age, education
level, parity, anxiety level, family support, and duration of labor (B =-1.842; 95% CI: -2.301 to -
1.383; p <0.001). Anxiety level and duration of labor were associated with increased pain
intensity, whereas family support was associated with lower pain intensity.

DISCUSSION

This study successfully achieved its objective of analyzing the effect of a physical activity-
based intervention package consisting of breathing relaxation exercise and pelvic rocking exercise
on labor pain among women during the active phase of the first stage of labor. The findings
demonstrated that the intervention group experienced a significantly greater reduction in labor pain
intensity compared with the control group. The mean pain score in the intervention group
decreased from 7.68 to 4.95 after intervention, while the control group only showed a slight
reduction from 7.55 to 6.92. Multivariate analysis further confirmed that the intervention remained
the strongest predictor of labor pain reduction even after controlling for maternal age, education
level, parity, anxiety level, family support, and duration of labor. These findings indicate that the
intervention package provided both physiological and psychological benefits during labor and may
serve as an effective non-pharmacological strategy in primary maternal healthcare settings.

Importantly, the magnitude of the intervention effect was substantial. The Repeated
Measures ANOVA demonstrated a large Time x Group interaction effect (partial n2 = 0.542),
indicating that more than half of the variance in pain score changes could be attributed to the
intervention effect over time. According to conventional effect size interpretation, this value



represents a large effect and suggests that the observed reduction in labor pain was not only
statistically significant but also clinically meaningful. Similarly, the between-group effect size
after intervention (Cohen’s d = 1.89) indicated a very large treatment effect, supporting the
practical importance of the intervention package in clinical settings.

The results of this study are consistent with previous studies that reported the effectiveness
of breathing relaxation techniques and pelvic rocking exercise in reducing labor pain. A study
conducted by (Gallo et al., 2018) found that breathing relaxation techniques significantly reduced
pain perception and maternal anxiety during labor through improved oxygenation and muscle
relaxation. Another study by (Makvandi et al., 2015) reported that pelvic rocking exercise using a
birth ball effectively decreased labor pain intensity and improved maternal comfort during the
active phase of labor. Similarly, research conducted by (Jaavoni et al., 2011) demonstrated that
non-pharmacological physical activity interventions ét)cﬁng labor were associated with shorter
labor duration and lower pain scores compared withk®tandard care. The consistency between this
study and previous findings suggests that combinidg relaxation and pelvic mobility exercises may
produce synergistic effects in pain managemggy during childbirth.

Beyond statistical significance, the gbserved mean difference of 1.97 points on the VAS
scale warrants consideration from a cligidal perspective. Previous pain research suggests that a
reduction of approximately 1.3—2.0@3 on a 10-point VAS is generally considered clinically
important and perceptible to patiea€s: Therefore, the reduction observed in this study likely reflects
a meaningful improvement i Qﬂ§5ternal comfort during labor rather than a merely statistical
finding. In practical terms, éucing pain from the severe pain category toward a moderate pain
level may improve matgg 1 coping ability, participation during labor, and overall childbirth
experience. O

The effectiven¥ss of breathing relaxation exercise may be explained through several
physiological mechanisms. Controlled breathing techniques stimulate parasympathetic nervous
system activity, resulting in decreased sympathetic stimulation and reduced release of stress
hormones such as catecholamines and cortisol. Lower stress hormone levels contribute to reduced
muscle tension, improved uterine oxygenation, and enhanced maternal relaxation during
contractions. In addition, rhythmic breathing increases oxygen supply to maternal tissues and helps
prevent hyperventilation, which is commonly associated with heightened pain perception during
labor. The intervention may also activate endogenous opioid mechanisms through increased
endorphin release, thereby enhancing maternal pain tolerance. This mechanism is supported by the
Gate Control Theory proposed by (Melzack & Wall, 1965), which explains that sensory
stimulation and relaxation responses can inhibit pain signal transmission at the spinal cord level
before reaching the brain.

The positive effect of pelvic rocking exercise may also be explained physiologically and
biomechanically. Pelvic rocking movements help improve pelvic flexibility, reduce lower back
pressure, and facilitate fetal descent through optimal pelvic alignment (Amru et al., 2021). During
labor, repetitive pelvic movement may reduce tension in the lumbosacral region and stimulate
mechanoreceptors that compete with pain impulses, thereby decreasing pain perception.
Furthermore, pelvic rocking exercise performed using a birth ball promotes upright positioning,
which utilizes gravity to assist fetal descent and cervical dilatation (Arfah & Tridiyawati, 2022).
This condition may reduce prolonged labor and improve maternal comfort during contractions.
The intervention is considered effective because it combines movement, relaxation, and maternal
participation simultaneously, allowing mothers to feel more in control during labor. Women who



actively participate in labor management often report lower anxiety and more positive childbirth
experiences compared with mothers receiving passive care only (Astuti et al., 2021).

The correlation between anxiety level and labor pain observed in this study indicates that
psychological factors play an important role in shaping pain perception during childbirth. Mothers
with higher anxiety scores tended to experience greater pain intensity. Anxiety stimulates the
release of catecholamines, which may increase muscle tension, decrease uterine blood flow, and
intensify pain perception during contractions. Fear and emotional stress can also disrupt maternal
coping mechanisms, making contractions feel more painful and exhausting. Therefore, breathing
relaxation exercise may indirectly reduce labor pain by decreasing anxiety and improving
emotional stability during labor. This finding supports the concept that labor pain is
multidimensional and influenced not only by physiolggical processes but also by maternal
psychological responses (Yanti & Sukmaningtyas, 20@;.’

This study also found that family support and ¢#ration of labor were significantly associated
with labor pain intensity. Mothers who receiv tter family support experienced lower pain
scores, likely because emotional support may, igcrease maternal confidence and reduce fear during
labor (Bowers, 2002). Emotional reassurar@}rom family members may enhance oxytocin release
and create a more relaxed labor environmént, which subsequently improves pain coping ability. In
contrast, prolonged labor duration &ssociated with increased pain intensity because repeated
uterine contractions over an exte period may lead to physical exhaustion, emotional fatigue,
and decreased coping capacity, rsanti et al., 2021).

The influence of familgsupport also highlights the possibility of contextual effects that may
contribute to pain reduc‘r{@n. Women receiving greater attention, encouragement, and emotional
support during labor my experience improved confidence and coping ability independent of the
physical intervention\itself. Consequently, part of the observed benefit may reflect contextual or
non-specific treatment effects, which are commonly observed in non-pharmacological intervention
studies. Although randomization was used to balance baseline characteristics, the contribution of
supportive interactions between healthcare providers, family members, and participants cannot be
completely excluded.

In addition, cultural factors may influence how labor pain is perceived, expressed, and
managed. In many Indonesian communities, labor pain is often viewed as a natural and expected
component of childbirth, and cultural beliefs may encourage women to tolerate pain with minimal
verbal expression. Such cultural norms may affect self-reported pain scores and potentially
influence the measured effectiveness of pain management interventions. Therefore, caution is
needed when generalizing these findings to populations with different sociocultural backgrounds
and childbirth practices.

Another important consideration is the potential confounding influence of labor support.
Although family support was included in the multivariable model and remained significantly
associated with pain intensity, other aspects of labor support, such as the quality of midwife—
patient communication, emotional encouragement from healthcare providers, and continuous
companionship during labor, were not measured directly. These factors may influence maternal
pain perception and should be considered in future studies investigating non-pharmacological pain
management strategies.

The findings of this study have important implications for maternal healthcare practice,
particularly in primary healthcare settings with limited access to pharmacological pain
management. The intervention package is simple, inexpensive, non-invasive, and feasible for
implementation by midwives after brief training. Therefore, breathing relaxation exercise and



pelvic rocking exercise may be integrated into standard intrapartum care protocols to improve
maternal comfort and childbirth experiences. Nevertheless, this study has several limitations. First,
the study was conducted in a single healthcare center, which may limit the generalizability of
findings to other populations or healthcare settings. Second, pain intensity was measured using
self-reported instruments that may be influenced by individual pain tolerance and emotional
conditions. Third, blinding participants was difficult because respondents were aware of the
intervention received, which may introduce response bias.

Furthermore, the inability to blind participants creates the possibility of expectancy effects,
whereby women receiving the intervention may anticipate symptom improvement and
consequently report lower pain scores. Observer bias was minimized through blinded outcome
assessors; however, reporting bias associated with self-reported pain measures cannot be
completely eliminated. Residual confounding may al%@t,\cfemain despite multivariable adjustment
because factors such as previous childbirth expeg@ces, coping styles, labor companionship

quality, and cultural beliefs regarding childbirth not fully measured. These limitations should
be considered when interpreting the study findangs.

Despite these limitations, the randog@ized controlled trial design, allocation concealment
procedures, blinded outcome assess and multivariable analysis strengthened the internal
validity of the study findings. &Q,

O
oF
A
CONCLUSION &

This study concludgd that breathing relaxation exercise and pelvic rocking exercise were
effective in reducing l@gr pain among women during the active phase of the first stage of labor.
Mothers who received the intervention experienced significantly lower pain intensity compared
with those receiving standard care. Anxiety level, family support, and duration of labor were also
associated with labor pain intensity. The intervention package may serve as a safe, practical, and
evidence-based non-pharmacological approach for labor pain management in primary maternal
healthcare services.

Healthcare providers, especially midwives in primary healthcare centers, are encouraged to
implement breathing relaxation exercise and pelvic rocking exercise as part of routine intrapartum
care to improve maternal comfort during labor. Future studies are recommended to involve larger
sample sizes, multicenter settings, and additional maternal outcomes such as labor duration,
maternal satisfaction, and neonatal outcomes to strengthen evidence regarding the effectiveness of
physical activity-based interventions during childbirth.

ACKNOWLEDGMENT

The authors would like to express sincere gratitude to Pamarayan Primary Health Center and
all healthcare staff who supported the implementation of this study. Appreciation is also extended
to all mothers who willingly participated as respondents in this research. The authors are grateful
to the research assistants and enumerators for their contribution during data collection and
intervention implementation.

Artificial Intelligence (AI) Use Statement

The authors declare that artificial intelligence (Al)-assisted tools were used solely to support
language editing, grammar checking, and improvement of manuscript readability during the
preparation of this article. Al tools were not used for study design, data collection, data analysis,



interpretation of results, or generation of scientific conclusions. All intellectual content,
interpretations, and final decisions regarding the manuscript remain the sole responsibility of the
authors.

REFERENCES

Amru, D. E., Umiyah, A., Yastirin, P. A., Susanti, N. Y., & Ningsih, D. A. (2021). Effect of deep
breathing techniques on intensity of labor pain in the active phase. Int J Soc Sci World, 3,
359-364. DOI: https://doi.org/10.5281/zenodo.5808532

Arfah, A., & Tridiyawati, F. (2022). The Effectiveness of Pelvic Rocking Exercises With Birthing
Ball on Labor Progress in Maternal in 2022. International Journal of Medicine and Health,
1(3), 22-30. DOL: https://doi.org/10.55606/ijmh.v1i3,608

Astuti, L. P., Siswanti, P., Munafiah, D., & Mujahidahc’;é’ (2021). Effectiveness of Pelvic Rocking
and Gym Ball Exercise Against of Duration ofiabor in the First Stage. /st Paris Van Java
International Seminar on Health, Economl%gﬁ%cial Science and Humanities (PVJ-ISHESSH
2020), 685-687. DOI: 10.2991/assehr.ki\g 304.155

Bowers, B. B. (2002). Mothers’ experiencseof labor support: Exploration of qualitative research.
Journal of Obstetric, Gynec%@lc, & Neonatal Nursing, 31(6), 742-752.DOL:
10.1177/0884217502239218 &>

Cilar Budler, L., & Budler, M. (2QZ2). Physical activity during pregnancy: a systematic review for
the assessment of curre;{th idence with future recommendations. BMC Sports Science,
Medicine and Rehabiligggion, 14(1), 133. DOI: 10.1186/s13102-022-00524-z

Dixon, L., Skinner, J. P., & Foureur, M. (2013). The emotional and hormonal pathways of labour
and birth: integratiggg¢ mind, body and behaviour. Journal-New Zealand College of Midwives.
(48) :15-23. DOY.10.12784/nzcomjnl48.2013.3.15-23

Ferreira, C. L. M., Guerra, C. M. L., Silva, A. 1. T. J., do Rosario, H. R. V., & de Oliveira, M. B.
F. L. (2019). Exercise in pregnancy: The impact of an intervention program in the duration
of labor and mode of delivery. Revista Brasileira de Ginecologia e Obstetricia/RBGO
Gynecology and Obstetrics, 41(02), 68—75. DOI: 10.1055/s-0038-1675613

Gallo, R. B. S., Santana, L. S., Marcolin, A. C., Duarte, G., & Quintana, S. M. (2018). Sequential
application of non-pharmacological interventions reduces the severity of labour pain, delays
use of pharmacological analgesia, and improves some obstetric outcomes: a randomised trial.
Journal of Physiotherapy, 64(1), 33—40. https://doi.org/10.1016/j.jphys.2017.11.014

Makvandi, S., Latifnejad Roudsari, R., Sadeghi, R., & Karimi, L. (2015). Effect of birth ball on
labor pain relief: A systematic review and meta-analysis. Journal of Obstetrics and
Gynaecology Research, 41(11), 1679-1686. DOI: 10.1111/jog.12802

Melzack, R., & Wall, P. D. (1965). Pain Mechanisms: A New Theory: A gate control system
modulates sensory input from the skin before it evokes pain perception and response. Science,
150(3699), 971-979. DOI: 10.1126/science.150.3699.971

Melzer, K., Schutz, Y., Boulvain, M., & Kayser, B. (2010). Physical activity and pregnancy:
cardiovascular adaptations, recommendations and pregnancy outcomes. Sports Medicine,
40(6), 493-507. DOI: 10.2165/11532290-000000000-00000

Nursanti, 1., Oktaviani, D., Anggraini, D., & Muhaimin, T. (2021). The Effectiveness of Pelvic
Rocking and Birthing Ball Exercise on Labor Pain during First Stage of Active Phase. 2021
IEEFE International Conference on Health, Instrumentation & Measurement, and Natural
Sciences (InHeNce), 1-4. DOI: 10.1109/InHeNce52833.2021.9537274

Olza, 1., Uvnas-Moberg, K., Ekstrom-Bergstrom, A., Leahy-Warren, P., Karlsdottir, S. I,



Nieuwenhuijze, M., Villarmea, S., Hadjigeorgiou, E., Kazmierczak, M., & Spyridou, A.
(2020). Birth as a neuro-psycho-social event: An integrative model of maternal experiences
and their relation to neurohormonal events during childbirth. Plos One, 15(7), €0230992.
DOI: 10.1371/journal.pone.0230992

Pramana, C. (2022). The effect of combination of pelvic rocking exercise and back massage to
pain and duration of labor in primigravidae. Open Access Macedonian Journal of Medical
Sciences. 10 No. G: 2022. DOLI: https://doi.org/10.3889/0amjms.2022.7697.

Rodriguez-Diaz, L., Ruiz-Frutos, C., Vazquez-Lara, J. M., Ramirez-Rodrigo, J., Villaverde-
Gutiérrez, C., & Torres-Luque, G. (2017). Effectiveness of a physical activity programme
based on the Pilates method in pregnancy and labour. Enfermeria Clinica (English Edition),
27(5), 271-277. DOL: 10.1016/j.enfcli.2017.05.008 5,

Taavoni, S., Abdolahian, S., Haghani, H., & Neysani, ‘\CCZOI 1). Effect of birth ball usage on pain
in the active phase of labor: a randomized co%{@ﬁed trial. Journal of Midwifery & Women’s
Health, 56(2), 137-140. https://doi.org/10. /1.1542-2011.2010.00013.x

Thomson, M. (2013). The physiological rolgg of placental corticotropin releasing hormone in
pregnancy and childbirth. Journal 066 ysiology and Biochemistry, 69(3), 559-573. DOIL:
10.1007/s13105-012-0227-2

Yanti, L., & Sukmaningtyas, W. ( . The Effectiveness of Pelvic Rocking Exercises on the
Length of Time of the First afd the Second Stage of Labor. /st International Conference on
Community Health (ICCI,’{ 19), 116—124. DOI: 10.2991/ahsr.k.200204.028

Zhang, D., Ruchat, S.-M., %’f_&a—]ose, C., Gil-Ares, J., Barakat, R., & Sanchez-Polan, M. (2023).
Influence of physic ivity during pregnancy on type and duration of delivery, and epidural
use: Systematic regt¢w and meta-analysis. Journal of Clinical Medicine, 12(15), 5139. DOI:
10.3390/jcm121$5139



