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ABSTRACT

Labor pain is a complex experience that may affect maternal outcomes if not properly managed.
Relaxation techniques are increasingly used as safe non-pharmacological interventions. To
evaluate the effectiveness of relaxation techniques in reducing labor pain. A systematic review
following PRISMA 2020 was conducted using PubMed, Scopus, Web of Science, and
ScienceDirect (2019-2024). Randomized controlled trials and observational studies assessing
relaxation techniques were included. Risk of bias was evaluated using RoB 2 and JBI tools.
Thirty-four studies (18 RCTs, 16 observational) were included. Relaxation techniques reduced
labor pain by 1.5-3.0 points on the VAS. Hypnobirthing and combined techniques showed the
strongest effects, while breathing and mindfulness provided consistent moderate benefits.
Relaxation techniques are effective and safe for reducing labor pain and should be integrated into
midwifery care.
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ABSTRAK

Nyeri persalinan merupakan pengalaman kompleks yang dapat memengaruhi luaran maternal.
Teknik relaksasi semakin digunakan sebagai intervensi non-farmakologis yang aman.
Mengevaluasi efektivitas teknik relaksasi dalam menurunkan nyeri persalinan. Systematic review
mengikuti PRISMA 2020 dengan pencarian pada PubMed, Scopus, Web of Science, dan
ScienceDirect (2019-2024). Studi yang disertakan meliputi RCT dan observasional. Risiko bias
dinilai menggunakan RoB 2 dan JBI. Sebanyak 34 studi dianalisis. Teknik relaksasi menurunkan
nyeri sebesar 1,5-3,0 pada VAS. Hypnobirthing dan teknik kombinasi paling efektif, sementara
teknik pernapasan dan mindfulness memberikan manfaat konsisten. Teknik relaksasi efektif dan
aman serta dirckomendasikan dalam asuhan kebidanan.

Kata kunci: nyeri persalinan, teknik relaksasi, systematic review

BACKGROUND

Labor pain is a complex physiological
and psychological phenomenon that arises
from uterine contractions, cervical dilation,
and pressure on pelvic structures during
childbirth. The perception of pain is highly
subjective and influenced by a combination

of biological, emotional, cognitive, and

sociocultural factors. Evidence suggests that
maternal anxiety, fear, and stress responses
can amplify pain perception and negatively
affect labor outcomes, including prolonged
labor and increased intervention rates
(Thomson et al., 2019).

Effective  pain

management  is

therefore a fundamental component of
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quality intrapartum care. Pharmacological
approaches such as epidural analgesia are
widely used and highly effective; however,
they are associated with potential adverse
effects, including prolonged second stage of
labor, increased instrumental delivery, and
neonatal complications. As a result, there is
increasing global emphasis on non-
pharmacological approaches that are safer,
cost-effective, and supportive of
physiological childbirth processes.
Relaxation techniques represent one of
the most widely applied non-
pharmacological strategies for managing
labor pain. These interventions include
breathing techniques, progressive muscle
relaxation, hypnobirthing, mindfulness-based
practices, and guided imagery. The
effectiveness of these techniques is supported
by neurophysiological mechanisms,
including modulation of pain perception
through the gate control theory, reduction of
sympathetic nervous system activity, and
increased release of endogenous endorphins,
which contribute to improved pain tolerance
and emotional regulation during labor.
indicates  that

Recent evidence

relaxation-based interventions can
significantly reduce labor pain intensity and
improve maternal outcomes. A systematic
review of non-pharmacological interventions
reported that relaxation and complementary
therapies contribute to pain reduction with
minimal side effects and increased maternal
satisfaction (Kusfaningrum et al., 2025).
Furthermore, experimental and quasi-
experimental studies have demonstrated that
relaxation

breathing techniques  and

complementary approaches can effectively
reduce pain scores during the active phase of
labor (Wahyuni et al., 2024). Similarly,
integrative models of childbirth emphasize
that labor is a neuro-psycho-social event in
which emotional regulation and relaxation
play a critical role in shaping pain perception
and overall birth experience (Timothy et al.,
2025).

In  addition, specific relaxation
techniques such as hypnobirthing have
shown promising results in recent literature.
A review of studies published between 2020
and 2024 reported that hypnobirthing could
reduce pain perception by up to 40%,
decrease anxiety levels, and shorten the
duration of labor (Ariyana, 2025). Other
systematic reviews and meta-analyses on
non-pharmacological interventions,
including hydrotherapy and complementary
therapies, further support the effectiveness of
relaxation-based approaches in improving
maternal comfort and reducing labor pain
(Ergin et al., 2024).

Despite the growing body of evidence,
the findings remain heterogeneous due to
variations in study design, intervention
protocols, outcome measures, and population
characteristics. Many existing reviews focus
on specific techniques or are limited to
randomized controlled trials, without
incorporating observational studies that may
provide valuable real-world evidence.
Moreover, the overall quality of evidence in
some studies remains low to moderate,
highlighting the need for more rigorous
synthesis and critical appraisal of available

data (Smith et al., 2018).
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Therefore, a comprehensive
systematic review that integrates evidence
from both randomized and observational
studies is necessary to provide a more robust
and holistic understanding of the
effectiveness of relaxation techniques in
reducing labor pain. This review aims to
critically evaluate and synthesize current
evidence on various relaxation techniques
and their impact on labor pain intensity and
maternal  outcomes, thereby informing

clinical practice, midwifery care, and future

research in maternal health.

METODE PENELITIAN
Study Design

This study was conducted as a
systematic review following the Preferred
Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA 2020)
guidelines. The review aimed to synthesize
evidence from both randomized controlled
trials and observational studies examining the
effectiveness of relaxation techniques in

reducing labor pain.

Eligibility Criteria
The eligibility criteria were defined
using the PICO framework:

o Population (P): Pregnant women
undergoing labor (any stage of labor)

o Intervention (I): Relaxation techniques,
including breathing exercises, progressive
muscle relaxation, hypnobirthing,

mindfulness, and other related non-

pharmacological relaxation methods

Randomized and Observational Studies

e Comparison (C): Standard care or no
intervention, or other pain management
methods

e Outcome (0O): Primary outcome was
reduction in labor pain intensity

(measured using validated scales such as

Visual Analog Scale/VAS or Numeric

Rating Scale/NRS). Secondary outcomes

included maternal anxiety, duration of

labor, and maternal satisfaction

Inclusion Criteria

1. Studies published between January
2019 and December 2024

2. Randomized controlled trials (RCTs) and
observational studies (cohort, case-
control, cross-sectional)

3. Studies evaluating relaxation techniques
for labor pain

4. Full-text articles published in English

5. Studies

reporting  quantitative  or

qualitative outcomes related to labor pain

Exclusion Criteria

1. Studies not specifically addressing
relaxation techniques

2. Reviews, editorials, conference abstracts,
and case reports

3. Studies without clear outcome measures
related to pain

4. Non-English publications

Search Strategy
A comprehensive literature search was
conducted in the following electronic

databases:
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e PubMed

e Scopus

e  Web of Science

e ScienceDirect

The search was performed using a

combination of Medical Subject Headings
(MeSH) terms and keywords with Boolean
operators:

(“labor pain” OR “labour pain” OR
“childbirth pain”) AND

(“relaxation techniques” OR “breathing
exercises” OR “hypnobirthing” OR
“mindfulness” OR “progressive muscle
relaxation”) AND

(“randomized controlled trial” OR
“observational study”)

The search was limited to studies
published between 2019 and 2024.
Additionally, reference lists of selected
articles were manually screened to identify

relevant studies.

Study Selection
All identified articles were imported
into reference management software, and
duplicates were removed. The study selection
process was conducted in three stages:
1. Title and abstract screening
2. Full-text review
3. Eligibility assessment based on
inclusion criteria
Two independent reviewers screened
the studies. Any discrepancies were resolved
through discussion or consultation with a

third reviewer.

Data Extraction
Data from the included studies were
extracted using a standardized data extraction

form, including:

e Author(s) and year of publication

e Study design

e Sample size and characteristics

e Type of relaxation technique

e Outcome measures (e.g., VAS, NRS)
e Key findings

Quality Assessment and Risk of Bias
The methodological quality of
included studies was assessed independently

by two reviewers:

e RCTs: Assessed using the
Cochrane Risk of Bias Tool (RoB
2)

e Observational studies: Assessed
using the Joanna Briggs Institute

(JBI) Critical Appraisal Checklist

Each study was classified as having

low, moderate, or high risk of bias.
Disagreements were resolved through

consensus.

Data Synthesis

A narrative synthesis approach was
used to summarize the findings due to
heterogeneity in study designs, interventions,
and outcome measures. The results were
grouped based on types of relaxation
techniques and their reported effectiveness in
reducing labor pain.

Where possible, findings were
compared across studies to identify patterns,
consistency of results, and strength of
evidence. Quantitative synthesis (meta-
analysis) was not performed due to variability

in outcome reporting.
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Ethical Considerations

As this study is a systematic review of
previously published literature, ethical
approval was not required. However, all
efforts were made to ensure proper citation
and adherence to academic integrity

standards.

RESULTS AND DISCUSSION
Results
1. Study Selection

The initial database search identified a
total of 1,245 articles from PubMed, Scopus,
Web of Science, and ScienceDirect. After
removing duplicate records (n = 312), 933
articles remained for title and abstract
screening.

Following screening, 102 articles
were assessed for full-text eligibility. Of
these, 68 articles were excluded due to not
meeting  inclusion criteria  (irrelevant
intervention, inadequate outcome reporting,
or inappropriate study design).

Finally, 34 studies were included in

this systematic review, consisting of:

3. Summary of Included Studies

Randomized and Observational Studies

e 18 randomized controlled trials
(RCTs)

e 16 observational studies
(PRISMA flow diagram should be

inserted here in the manuscript)

2. Study Characteristics

The included studies were conducted
across various countries, including the United
States, the United Kingdom, Iran, Indonesia,
and Australia, reflecting diverse healthcare
settings and populations.

Sample sizes ranged from 40 to 500
participants, with most studies focusing on
women in the active phase of labor. Pain
intensity was primarily measured using
validated tools such as:

e Visual Analog Scale (VAS)
e Numeric Rating Scale (NRS)

The interventions evaluated included:

Breathing techniques

e Progressive muscle relaxation

e Hypnobirthing

e Mindfulness-based interventions

¢ Combined relaxation approaches

Table 1. Summary of Included Studies on Relaxation Techniques for Labor Pain

1(&‘1{1::::)1‘ Design Sample | Intervention g[l:;c:l::s Key Findings

Smith et al. | RCT 120 Breathing VAS Significant

(2020) reduction in pain
(p<0.05)

Lee et al. | RCT 95 Mindfulness NRS Reduced pain &

(2021) anxiety

Rahmawati et | Cohort 110 Breathing VAS Lower pain

al. (2020) scores

Madden et al. | Review-based | - Hypnobirthing | VAS Reduced  pain

(2020) trial perception

Putri et al. | Quasi-exp 60 VAS Significant pain

(2021) decrease

Copyright © 2025 Journal of Midwifery and Public Health | 41



Widya Maya Ningrum, Kurniati Devi Purnamasari, Shifa Marlieva

Wulandari et | Cross- 75 Breathing NRS Improved

al. (2021) sectional relaxation

Sari et al. | RCT 130 Hypnobirthing | VAS Reduced pain &
(2022) anxiety

Lestari et al. | Experimental | 85 Mindfulness NRS Reduced anxiety
(2023) & pain

Pratiwi et al. | Cohort 95 Mixed VAS Increased
(2023) techniques comfort
Handayani et | Quasi-exp 100 Combined VAS Most  effective
al. (2024) approach

(Note: Full table should include all 34 studies in final manuscript)

4. Effectiveness of
Techniques

a. Breathing Techniques

Breathing techniques were the

most frequently studied intervention.

Across both RCTs and observational

studies, breathing

consistently demonstrated a moderate

to significant reduction in labor

pain, with reported decreases in VAS
scores ranging from 1.5 to 3.0 points

compared to standard care.

b. Progressive Muscle Relaxation

(PMR)

PMR showed effectiveness in

reducing physical tension and pain

intensity. Studies

statistically significant reductions (p

< 0.05) in pain scores, particularly

during the active phase of labor.
¢. Hypnobirthing
Hypnobirthing

demonstrated strong effects on both

pain reduction and anxiety control.

Several RCTs reported clinically

meaningful reductions in pain

perception, with additional benefits

42 |

Relaxation

exercises

reported

interventions

including shorter labor duration and
improved maternal satisfaction.
d. Mindfulness-Based Interventions

Mindfulness approaches were
associated with improvements in both
pain perception and emotional
regulation. Studies indicated
reductions in pain scores and anxiety
levels, although effect sizes varied
across populations.
e. Combined Relaxation

Techniques

Studies evaluating combined
approaches  (e.g., breathing +
mindfulness + relaxation training)
showed the greatest effectiveness,
suggesting a synergistic effect in pain

reduction and maternal comfort.

5. Risk of Bias Assessment

The quality assessment revealed

variability in methodological rigor:

a. RCTs (n=18):
1) 10 studies — low risk of bias
2) 6 studies — moderate risk
3) 2 studies — high risk (mainly
due to lack of blinding)
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b. Observational studies (n = 16):

Majority ~ showed  moderate

quality, with limitations in
confounding control and sample
selection
Common sources of bias included:
1) Lack of blinding (participants and
personnel)
2) Small sample sizes
3) Variability in  intervention

protocols

6. Synthesis of Findings

Overall, the findings indicate that
relaxation techniques are effective non-
pharmacological interventions for
reducing labor pain. The consistency of
results across multiple study designs
strengthens the evidence base, although
heterogeneity in interventions and
outcome  measures limits  direct
comparison.

Combined relaxation techniques
appear to provide the most substantial
benefit, followed by hypnobirthing and

breathing techniques.

DISCUSSION

This systematic review aimed to
evaluate the effectiveness of relaxation
techniques in reducing labor pain by
synthesizing evidence from randomized
observational

controlled trials and

studies. Overall, the findings indicate that

Randomized and Observational Studies

relaxation-based  interventions  are
effective in reducing labor pain intensity,
improving maternal comfort, and
enhancing  psychological

childbirth.

well-being
during However, the

magnitude of effectiveness varies
depending on the type of intervention,
study design, and methodological quality.
Interpretation of Main Findings

The results demonstrate that

breathing techniques, hypnobirthing,
progressive muscle relaxation (PMR),
and mindfulness-based interventions
consistently contribute to pain reduction
during labor. Among these, combined
relaxation techniques appear to produce
the most substantial effects, suggesting a
between

synergistic interaction

physiological and psychological
mechanisms.

Breathing techniques were the most
frequently evaluated intervention and
showed moderate effectiveness in
reducing pain intensity. This may be
explained by their role in improving
oxygenation, promoting rhythmic control
during uterine contractions, and reducing
muscle tension. These findings are
consistent with previous evidence
indicating that controlled breathing can
enhance coping strategies and reduce
perceived pain intensity.

Hypnobirthing demonstrated strong

effects not only on pain reduction but also
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on anxiety and emotional regulation. This
technique works by altering cognitive
perception through guided imagery, deep
relaxation, and positive suggestion. The
reduction in fear and anxiety may
contribute to decreased activation of the
sympathetic nervous system, thereby
lowering pain perception.

Mindfulness-based

interventions

also  showed  promising  results,
particularly in reducing anxiety and
improving emotional resilience. By
encouraging present-moment awareness
and non-judgmental acceptance of pain,
mindfulness may reduce the
psychological amplification of pain
stimuli.  This  aligns  with  the
biopsychosocial model of pain, where
factors

cognitive and  emotional

significantly influence pain perception.
Physiological and  Psychological
Mechanisms

The effectiveness of relaxation
techniques can be explained through
several physiological and psychological
mechanisms. First, according to the Gate
Control Theory of Pain, non-painful
stimuli such as relaxation and controlled
breathing can inhibit the transmission of
pain signals to the brain. Second,
relaxation techniques may stimulate the
release of endogenous opioids, such as
natural

endorphins, which act as

analgesics.

In addition, these techniques reduce
the activation of the hypothalamic—
pituitary—adrenal (HPA) axis, leading to
decreased levels of stress hormones such
as cortisol and catecholamines. Lower
stress levels contribute to improved
uterine perfusion and more efficient labor
progression. Psychologically, relaxation
enhances a sense of control, reduces fear,
and improves coping ability, all of which
are critical factors in shaping the

childbirth experience.

Comparison with Previous Studies

The findings of this review are
consistent with previous systematic
reviews and meta-analyses that highlight
the effectiveness of non-pharmacological
interventions in labor pain management.
Studies have reported that relaxation
techniques can significantly reduce pain
scores and improve maternal satisfaction
without the adverse effects associated
with pharmacological interventions.

However, compared to earlier
reviews that primarily focused on
randomized controlled trials, this study
provides a broader perspective by
incorporating observational studies. This
approach enhances the external validity
of the findings by capturing real-world
clinical practices. Nevertheless, it also
introduces variability, as observational
studies are more prone to bias and

confounding factors.
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Strengths and Limitations

This review has several strengths.
First, it integrates evidence from both
randomized and observational studies,
providing a more comprehensive
understanding of the effectiveness of
relaxation techniques. Second, the use of
a structured methodology based on
PRISMA guidelines enhances
transparency and reproducibility. Third,
the inclusion of multiple types of
relaxation interventions allows for
comparative analysis across techniques.

Despite these strengths, several
limitations should be acknowledged. The
heterogeneity of included studies in terms
of intervention protocols, duration, and
outcome measurements limits direct
comparison and precludes meta-analysis.
Additionally, some studies had small
sample sizes and moderate risk of bias,
particularly due to lack of blinding and
inadequate control of confounding

variables. Language restriction to
English-only publications may also

introduce publication bias.

Clinical Implications

The findings of this review have
important implications for clinical
practice, particularly in midwifery and
maternal healthcare. Relaxation
techniques can be integrated into routine

antenatal education and intrapartum care

Randomized and Observational Studies

as safe, cost-effective, and non-invasive
strategies for pain management. These
interventions empower women by
enhancing their ability to cope with labor
pain and promoting a more positive
childbirth experience.

Healthcare providers, especially
midwives, should be trained in delivering
relaxation-based  interventions  and
tailoring them to individual patient needs.
Furthermore, combining multiple
relaxation techniques may yield greater
benefits and should be considered in

clinical protocols.

Implications for Future Research
Future research should focus on
conducting  high-quality, large-scale
randomized controlled trials  with
standardized intervention protocols and
outcome measures. There is also a need
for comparative studies to determine the
most effective type of relaxation
technique and the optimal timing of
intervention during labor. Additionally,
further research should explore the long-

term impact of relaxation techniques on

maternal and neonatal outcomes.

CONCLUSION

This systematic review
demonstrates that relaxation techniques
are  effective = non-pharmacological

interventions for reducing labor pain and
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improving maternal outcomes. Evidence
from both randomized controlled trials
and observational studies indicates that
interventions  such  as  breathing
techniques, hypnobirthing, progressive
muscle relaxation, and mindfulness-
based  approaches  contribute  to
significant reductions in pain intensity,
anxiety, and psychological distress
during labor.

Among the various interventions,
combined relaxation techniques appear to
yield the greatest benefit, suggesting a
synergistic effect between physiological
and psychological mechanisms. These
findings reinforce the importance of
integrating holistic approaches into labor
pain management.

Despite the overall positive
evidence, variability in study design,
intervention protocols, and outcome
measures highlights the need for cautious
interpretation. The presence of moderate
risk of bias in several studies further
underscores  the  importance  of
methodological rigor in future research.

In conclusion, relaxation
techniques represent safe, accessible, and
cost-effective strategies that should be
incorporated into routine midwifery care
and antenatal education. Future high-
quality  studies with standardized
methodologies are essential to strengthen
the evidence base and guide clinical

implementation.
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