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Objective: To evaluate the effects of free positioning combined with mindfulness-based relaxation techniques on labor pain, labor
progression, and psychological state in primiparous women, providing evidence for promoting natural childbirth.

Methods: A retrospective cohort study was conducted involving 120 primiparous women who met the inclusion criteria and delivered
at Wuxi Second People’s Hospital between January 2022 and June 2023. Participants were divided into an intervention group (free
positioning plus mindfulness relaxation, n=60) and a control group (conventional supine position and routine care, n=60) based on
intrapartum management. The two groups were compared in terms of labor duration, pain scores [Visual Analogue Scale (VAS), Pain
Rating Index (PRI), Present Pain Intensity (PPI)], emotional status [Self-Rating Anxiety Scale (SAS), Self-Rating Depression Scale
(SDS)], sense of control during labor [Labor Agentry Scale (LAS)], perineal trauma, postpartum blood loss, and neonatal Apgar
scores.

Results: The intervention group had significantly shorter first, second, and total labor stages (all P < 0.001), with total labor reduced
by ~135 minutes (effect size: Cohen’s d = 3.86). Pain (VAS, PRI, PPI) and emotional distress (SAS, SDS) scores were significantly
lower, and LAS scores higher in the intervention group (all P < 0.001). They also experienced less postpartum bleeding (155.89 +
22.21 mL vs 204.58 + 30.88 mL) and fewer second- or third-degree perineal lacerations (23.34% vs 46.67%, P < 0.05). Neonatal
Apgar scores were similar between groups.

Conclusion: Free positioning combined with mindfulness-based relaxation may help shorten labor, relieve pain, improve emotional
well-being, reduce trauma and bleeding, and enhance maternal control. However, further multicenter randomized controlled trials are
needed to confirm these findings due to the retrospective design and limited sample size.
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Introduction

Natural childbirth is widely recognized as a relatively safe delivery method for mothers, offering faster postpartum
recovery and effectively avoiding the short- and long-term complications associated with cesarean sections.' > However,
the labor process for natural delivery is often prolonged, particularly for first-time mothers, and it is difficult to avoid pain
caused by uterine contractions during labor. This pain not only impacts the delivery process but may also pose certain
risks to maternal and neonatal safety.* ® Labor pain, one of the primary physiological challenges faced by mothers during
childbirth, primarily stems from uterine contractions, cervical dilation, and pressure on the birth canal. Such pain can
trigger significant psychological stress in mothers, potentially reducing the efficiency of contractions, prolonging labor
duration, and consequently increasing the likelihood of cesarean delivery and other complications.” Although tradi-
tional supine delivery facilitates medical monitoring, it has been associated with potential disadvantages, including
increased reports of maternal discomfort, compromised hemodynamics (eg, supine hypotensive syndrome), and potential
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narrowing of the pelvic outlet compared to upright positions, potentially exacerbating maternal discomfort and hindering
fetal descent.'®'?

In recent years, non-pharmacological interventions have gained increasing attention in obstetric research and
clinical practice as part of a broader movement towards humanized childbirth care.'® Studies have shown that
evidence-based, woman-centered labor care not only facilitates smoother delivery but also effectively reduces the
risk of adverse outcomes.'*'> Among these interventions, free positioning and mindful relaxation techniques have
garnered significant attention for their role in supporting the delivery process. Free positioning during labor transcends
the limitations of traditional supine delivery, allowing mothers to choose positions such as standing, squatting,
kneeling, or lying on their sides according to their needs and comfort. This autonomy in movement is thought to
optimize the pelvic angle (potentially increasing the anteroposterior diameter), facilitate the descent and rotation of the
fetus by utilizing gravity, and may reduce soft tissue resistance, thereby potentially reducing delivery difficulties and
associated pain.'®'® However, widespread implementation of free positioning faces challenges, including staff training
requirements, resource constraints (eg, availability of birthing aids like balls or stools), and adherence to conventional
protocols in some settings.'*'® Meanwhile, mindful relaxation techniques (MRTs), often rooted in Mindfulness-Based
Stress Reduction (MBSR) principles adapted for childbirth, involve deliberate attention regulation, non-judgmental
awareness of present-moment sensations (including pain), breathing regulation, progressive muscle relaxation, and
positive emotional guidance.’®?' The core aim of MRTs is to help mothers modulate their psychological and
physiological stress responses, thereby reducing the affective and cognitive components of pain perception, alleviating
anxiety, and enhancing their overall sense of control and childbirth experience.”>** Despite documented benefits, the
integration of structured MRTs into routine antenatal education and intrapartum care remains variable and is not yet
standard practice globally.>*?>

Although previous studies have separately explored the roles of free positioning and mindful relaxation techniques in
childbirth, rigorous research evaluating their combined application in natural delivery remains notably scarce. Systematic
reviews highlight the independent benefits but lack robust evidence on synergistic effects.’®?’ Considering the com-
plementary physiological and psychological effects of these two approaches, a synergistic interaction is theoretically
plausible: free positioning primarily addresses biomechanical factors and physiological pain pathways (eg, optimizing
fetal position and reducing soft tissue strain), while MRTs target the psychological and neurocognitive aspects of pain
processing (eg, reducing fear-tension-pain cycles and enhancing pain coping mechanisms).?*° This combined approach
may lead to greater overall pain reduction and labor efficiency than either intervention alone. Therefore, this study aims
to examine the combined intervention’s efficacy in alleviating labor pain and shortening labor duration, thereby providing
a basis for further optimization of obstetric care strategies. This investigation is particularly relevant within our
institutional context in China, where there is a growing national emphasis on promoting natural childbirth and enhancing
maternal satisfaction within the healthcare system,’° yet barriers to implementing comprehensive non-pharmacological
approaches persist.

Subjects and Methods
Study Subjects

Study Design and Ethical Considerations

This retrospective cohort study included pregnant women who delivered at Wuxi Second People’s Hospital between
August 2023 and October 2024. The study was approved by the Ethics Committee of Wuxi Second People’s Hospital
(Approval No.: 2022-081) and conducted in accordance with the 1964 Helsinki Declaration and its later amendments.
Due to the retrospective nature of the study, the requirement for informed consent was waived by the IRB. Data
collection employed an “opt-out” method, consistent with national regulations and ethical standards for minimal-risk
retrospective research using anonymized data. Potential participants were informed about the study via hospital notice-
boards and electronic platforms; those declining participation within two weeks were excluded. No objections were
registered.
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All collected data were strictly confidential and anonymized before analysis to protect participants’ privacy. Access to
the data was limited to authorized research personnel only, and all data handling complied with institutional and national
data protection regulations to ensure data security throughout the study.

Participants

After screening electronic medical records against predefined criteria, a total of 120 eligible participants were identified
and included in the analysis. Participants were categorized into two groups based on the documented care received during
delivery: the research group (n = 60), who received the combined intervention of free positioning and mindful relaxation
techniques, and the Control Group (n = 60), who received routine delivery care.

Inclusion and Exclusion Criteria

Inclusion Criteria

Participants were required to meet the following criteria:

Singleton pregnancy at full-term gestation;

No absolute indications for cesarean delivery and the ability to undergo natural childbirth;
Availability of complete and traceable clinical records;

Normal communication abilities and clear consciousness.

Exclusion Criteria

Participants were excluded if they met any of the following conditions:

Presence of pregnancy complications such as hypertensive disorders of pregnancy or gestational diabetes;
High-risk pregnancies, including advanced maternal age or multiple pregnancies;

Abnormal pelvic structure or birth canal deformities;

Coagulation disorders or cognitive impairments;

Concurrent cardiac, pulmonary, or other major organ dysfunction.

Interventions

Control Group: Routine Delivery Care

Participants received standard obstetric care per hospital protocol. This included continuous fetal heart rate monitoring and
assessment of cervical dilation. Upon reaching active labor (cervix dilated >3 cm), participants were transferred to the delivery
room. Midwives provided continuous presence and support. Participants were typically guided to adopt supine or semi-
recumbent positions as labor progressed and were instructed on breathing and pushing techniques during the second stage.
Psychological support included verbal encouragement and physical reassurance (eg, hand-holding, gentle stroking).

Research Group: Combined Intervention (Free Positioning + Mindful Relaxation)
Midwives delivering this intervention had completed a standardized 40-hour training program covering: 1) Theory and
evidence for free positioning and mindful relaxation; 2) Practical demonstration and supervised practice of all positions
and mindfulness techniques; 3) Communication skills for guiding women; and 4) Documentation requirements. Training
was based on WHO recommendations®* and FIGO guidelines.*’

Free Positioning: During the active phase of labor (cervical dilation >3 cm), midwives introduced and demonstrated
a variety of labor positions to the participants. Women were encouraged to move freely and select positions based on
their comfort and individual preference, with midwives providing support and assistance for any necessary position
changes. Commonly adopted positions included: recumbent positions (semi-recumbent, right lateral, and left lateral),
standing positions (standing upright beside the bed while holding onto support), sitting positions (seated on the delivery
bed or a low stool with hands supporting and body slightly leaning back), squatting positions (feet apart, supported by
holding onto a chair or bed edge, often with midwife assistance), and kneeling positions (kneeling on a soft mat with
knees apart and leaning forward on a pillow or blanket). There were no fixed time requirements for any specific posture;
changes in position occurred as frequently as desired by the woman or in response to discomfort, allowing for a flexible,
real-world application of the intervention.
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Mindful Relaxation Techniques (MRTs): Upon admission to the delivery room (with cervical dilation >3 cm), guided
mindful relaxation sessions were initiated and offered continuously throughout labor, particularly during contractions.
Each session typically lasted 10-20 minutes and was flexibly adjusted to align with the pattern of uterine contractions
and the participant’s level of concentration. While maintaining a self-selected labor position, participants were guided by
midwives through a structured mindfulness protocol. This included sensory focus, wherein women were provided with
a real object (such as an apple or orange) and instructed to observe its color, shape, and texture, touch its surface, and
appreciate its aroma. This was followed by internalization, where they were guided to close their eyes, mentally recall the
object’s characteristics, and focus attention while clearing the mind of distractions. A calm ambiance was created using
continuous instrumental music played at a moderate volume (40-60 dB). During guided imagery, participants were
encouraged to use their imagination to mentally explore the object in greater detail, promoting immersive concentration.
In the breath regulation phase, midwives guided a transition from shallow, rapid breathing to deep, steady diaphragmatic
breathing, synchronized with silent counting from one to ten and back. Finally, in the reflection stage, participants were
instructed to open their eyes, then close them again to recall and verbalize their experience. This protocol, adapted from
Mindfulness-Based Childbirth and Parenting (MBCP) principles,** aimed to alleviate maternal stress, enhance emotional
and physical relaxation, and improve women’s coping with labor pain.

Observation Indicators

In this retrospective cohort study, all observation indicators were extracted from standardized medical and nursing
records. To reduce bias arising from inconsistent data collection, especially for subjective measures (eg, pain or
psychological states), only data recorded by trained staff using standardized tools during the clinical process were
included. Records with missing or retrospectively added assessments were excluded to enhance data reliability. The
specific indicators evaluated were as follows:

Duration of Labor

Labor duration was segmented into the first, second, and third stages, with total labor time subsequently calculated. These
data were obtained from partogram records maintained by midwives in real time during delivery. Comparative analysis
was conducted between the intervention and control groups to evaluate differences in labor progression.

Pain Levels

Pain intensity during labor was evaluated using a multidimensional framework based on the Verbal Rating Scale (VRS)
recommended by the World Health Organization in 1980. This included three components: (1) the VRS, which classifies pain
into four levels—O (no pain), 1 (mild pain that does not interfere with sleep or daily life), 2 (moderate pain requiring non-narcotic
interventions), and 3 (severe pain requiring narcotic analgesia and often accompanied by autonomic symptoms); (2) the Pain
Rating Index (PRI), consisting of 15 descriptors, each rated from 0 to 3 (no, mild, moderate, or severe pain), with higher scores
indicating greater overall pain perception; and (3) the Visual Analogue Scale (VAS), a 10-cm horizontal ruler labeled from 0 (no
pain) to 10 (worst imaginable pain), where participants marked the intensity of their pain. Only assessments recorded by
midwives during labor were included in the analysis.

Perineal Tears

The degree of perineal trauma was classified based on clinical records according to standard obstetric grading criteria.
These included: intact perineum (no laceration), Grade I (superficial tears of the vaginal or perineal mucosa), Grade 11
(tears involving the perineal muscle layer and/or posterior vaginal wall), Grade III (tears extending to the external anal
sphincter), and Grade IV (full-thickness tears involving the rectal mucosa). Grading was performed by attending
midwives or obstetricians immediately postpartum and documented in delivery notes.

Sense of Labor Control
Maternal sense of control during childbirth was measured using the Labor Agentry Scale (LAS), which comprises 29
items rated on a 7-point Likert scale, yielding a total score between 29 and 203. Higher scores represent greater perceived
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control and agency during labor. In this retrospective analysis, only LAS questionnaires completed within two hours
postpartum and documented in full by trained staff were considered valid.

Negative Emotions

Psychological states, specifically anxiety and depression, were assessed using the Self-Rating Anxiety Scale (SAS) and
the Self-Rating Depression Scale (SDS), respectively. Each scale includes 20 items rated on a 4-point scale, with a total
score of 80. Higher scores indicate more severe emotional distress. In order to ensure consistency, only data collected at
standardized time points (within one week before intervention and within 30 minutes postpartum) and documented under
supervision were included in the analysis.

Pregnancy Outcomes

Pregnancy outcomes were assessed by recording postpartum hemorrhage volume within two hours of delivery and
evaluating neonatal health using the Apgar scoring system. The Apgar score includes five parameters—skin color, heart
rate, respiratory effort, muscle tone, and reflex response—each rated from 0 to 2, with a maximum total of 10. Scores
were categorized as 10 (optimal condition), 7-9 (mild concerns), or <7 (requires immediate intervention). These scores
were extracted from standardized neonatal assessment forms filled by neonatal nurses or pediatricians at 1 and 5 minutes
after birth.

Data Analysis
A priori sample size calculation was performed using G*Power 3.1.%° Based on pilot data (unpublished) and previous

studies,®!®

a medium effect size (Cohen’s d = 0.65) for the primary outcome (pain VAS score) was assumed. To achieve
80% power (a=0.05, two-tailed #-test), 60 participants per group were required. This justified the final sample size of
n=120 (60 per group).

GraphPad Prism 8 was used for graphical presentation. SPSS 26.0 was used for statistical analysis. Quantitative data
were assessed for normality using the Shapiro—Wilk test and visual inspection of Q-Q plots. Normally distributed data are
presented as Mean + Standard Deviation (SD) and compared using Independent Samples t-tests. Non-normally dis-
tributed data are presented as Median (Interquartile Range, IQR) and compared using Mann—Whitney U-tests. Qualitative
data are presented as Number (Percentage, %) and compared using Chi-square (y?) or Fisher’s exact test, as appropriate.
Effect sizes are reported (Cohen’s d for t-tests, Cramer’s V for y?). A two-tailed P value < 0.05 was considered
statistically significant. No adjustments for multiple comparisons were made for secondary outcomes, consistent with
exploratory analysis in this retrospective design; findings should be interpreted accordingly.

Results

Baseline Data
The control group included 60 participants, aged 25-35 years (Mean + SD: 28.44 + 2.63 years); gestational age
37—42 weeks (39.02 + 0.94 weeks); body weight 50-78 kg (63.15 + 6.22 kg).

The research group included 60 participants, aged 25-35 years (28.96 + 2.58 years); gestational age 37-42 weeks
(39.07 £ 1.02 weeks); body weight 50-78 kg (63.74 + 6.18 kg).

No significant differences existed in baseline characteristics (P > 0.05, Table 1), confirming comparability.

Labor Duration

As shown in Figure 1, the research group exhibited significantly shorter labor durations across all three stages compared
to the control group. Specifically, the mean duration of the first stage of labor was markedly reduced in the research group
(240.69 + 25.96 minutes) compared to the control group (362.47 + 31.94 minutes), with a large effect size (Cohen’s d =
4.22, 95% CI: 112.15-131.41, p < 0.001). The second stage of labor was also significantly shorter in the research group
(42.32 £ 10.69 minutes) versus the control group (52.14 + 12.23 minutes), with a moderate to large effect size
(Cohen’s d = 0.87, 95% CI: 6.29-13.35, p < 0.001). For the third stage, the research group showed a mean duration
of 5.11 £ 2.56 minutes, significantly less than the control group’s 8.74 + 2.85 minutes (Cohen’s d = 1.35, 95% CI:
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Table | Comparison of Baseline Data Between the Two Groups (Mean * SD)

Control Group | Research Group t P

Number of Cases - 60 60 - -

Age (years) - 25-35 25-35 - -
Mean 28.44+2.63 28.96+2.58 1.093 | 0.277

Gestational week - 3742 37-42 - -
Mean 39.02+0.94 39.07+1.02 0.279 | 0.781

Weight (kg) - 50-78 50-78 - -
Mean 63.15+6.22 63.74+6.18 0.521 | 0.603

2.78-4.48, p < 0.001). Overall, the total labor duration was significantly reduced by approximately 135 minutes in the
research group (291.23 + 28.65 minutes) compared to the control group (426.56 £ 40.69 minutes), with a large effect size
(Cohen’s d = 3.86, 95% CI: 121.30-149.36, p < 0.001).

Pain Levels
As shown in Figure 2, pain levels following the intervention were significantly lower in the research group across all

assessment dimensions. On the Visual Analog Scale (VAS), the research group reported a mean score of 4.32 = 1.03,
significantly lower than the control group’s 5.23 = 1.24 (Cohen’s d = 0.80, 95% CI: 0.65-1.17, p < 0.001), indicating
a moderate to large effect size. Similarly, the Pain Rating Index (PRI) scores were reduced in the research group (2.49 + 0.45)
compared to the control group (2.94 £ 0.78), with a moderate effect size (Cohen’s d =0.71, 95% CI: 0.28-0.62, p <0.001). In
terms of Present Pain Intensity (PPI), the research group scored 25.45 + 2.14, significantly lower than the control group’s 28.77
+ 2.56 (Cohen’s d = 1.42, 95% CI: 2.67-3.97, p < 0.001), reflecting a large effect size. These findings indicate that the
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Figure | Comparison of Labor Duration Between the Two Groups.
Note: *Indicates P < 0.05 compared to the control group.
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Figure 2 Comparison of VRS Scores Between the Two Groups.
Note: *Indicates a significant difference between the two groups, P<0.05.

combined intervention of free positioning and mindful relaxation techniques was effective in significantly alleviating both the
sensory and cognitive-affective components of labor pain.

Perineal Laceration

As illustrated in Figure 3, the distribution of perineal outcomes differed significantly between the two groups (P < 0.05). In
the research group, 35.00% (21/60) of participants had an intact perineum, 41.67% (25/60) experienced Grade I lacerations,
21.67% (13/60) had Grade II lacerations, and 1.67% (1/60) sustained Grade I1I lacerations. In comparison, the control group
showed 23.33% (14/60) with an intact perineum, 30.00% (18/60) with Grade I lacerations, 35.00% (21/60) with Grade II
lacerations, and 11.67% (7/60) with Grade III lacerations. These findings indicate a higher proportion of intact perineum
and first-degree lacerations but a lower incidence of more severe (Grade II and III) tears in the research group, suggesting

a protective effect of the intervention on perineal outcomes.

Labor Control
The analysis of Labor Agentry Scale (LAS) scores revealed a statistically significant difference between the two groups.
Participants in the research group reported a higher sense of control during labor, with a mean LAS score of 152.41 +
8.11, compared to 144.22 + 9.11 in the control group (d = 0.95; 95% CI: 5.42-10.96; P < 0.001). This suggests that the
combined intervention notably enhanced participants’ perceived autonomy and empowerment throughout the birthing
process. See Table 2.

Negative Emotions

The analysis of post-intervention psychological outcomes indicated that participants in the research group experienced
significantly lower levels of anxiety and depression compared to those in the control group. Specifically, the Self-Rating
Anxiety Scale (SAS) scores were 46.23 £ 2.35 in the research group versus 55.98 &+ 2.47 in the control group (t =22.152,
P <0.001; d =4.10; 95% CI: 8.99-10.23). Similarly, Self-Rating Depression Scale (SDS) scores were 45.22 + 1.73 in the
research group and 54.56 + 2.14 in the control group (t = 26.291, P < 0.001; d = 4.71; 95% CI: 8.63-10.06). These
findings suggest that the combined intervention was highly effective in reducing negative emotional responses during
labor. See Table 3.
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Control group (Total=60)

1.67%

4 1.67,‘

Research group (Total=60)

Figure 3 Comparison of Perineal Laceration Degrees Between the Two Groups.
Note: *Indicates a significant difference between the two groups, P<0.05.

Pregnancy Outcomes

Postpartum outcomes revealed significant differences between the two groups. The mean volume of bleeding within
2 hours postpartum was markedly lower in the research group (155.89 + 22.21 mL) compared to the control group
(204.58 + 30.88 mL), indicating improved hemostatic outcomes (d = 1.79; 95% CI: 40.65-57.59; P < 0.001). Apgar
scores were slightly higher in the research group (8.44 £+ 1.56) compared to the control group (8.05 + 1.11); however, the

23.33% Cona;;lete perineum

30.00% Gra

I laceration

35.00°% Grade II laceration

11.67% Grade III laceration

35.00% Complete permewn
41 .67% Grade | laceration
21.67% Grade Il laceration
1.67% Grade III laceration

Table 2 Comparison of LAs Scores Between the Two Groups (Mean + SD)

Control Group | Research Group t P

Number of Cases 60 60 - -
Before 158.65+12.11 159.03%11.44 0.177 | 0.860
After 144.2219.11 152.4148.11 5.201 | <0.001
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Table 3 Comparison of Anxiety and Depression Scores Between the Two

Groups (X £ s)

Control Group | Research Group t P

Number of Cases 60 60 - -
SAS 55.98+2.47 46.23+2.35 22.152 | <0.001
SDS 54.56+2.14 45.22+1.73 26.291 | <0.001

difference was not statistically significant (d = 0.28; 95% CI: 0.13-0.73; P = 0.145), indicating comparable neonatal
conditions between groups. See Figure 4.

Discussion

This study aimed to evaluate the effects of free positioning combined with mindfulness relaxation techniques on labor pain
relief and labor duration reduction. The results showed that this combined intervention significantly shortened the duration of
each stage of labor, alleviated labor pain, improved maternal sense of control and emotional status during labor, and reduced
postpartum blood loss, demonstrating favorable clinical outcomes. These findings are consistent with multiple previous
studies, further validating the value of this integrated intervention model in promoting natural childbirth.

Firstly, the significant shortening of labor duration is one of the core findings of this study. The intervention group’s
average duration of the first stage of labor was markedly shorter than that of the control group (240.69 minutes vs
362.47 minutes), with an overall labor time reduction of approximately 135 minutes and a very large effect size
(Cohen’s d = 3.86). This result aligns with the conclusions of Mansfield et al’s systematic review on free positioning
facilitating labor progress, which indicated that freedom of movement and position changes could reduce the risk of
prolonged cervical dilation and extended second stage of labor.*®> The mechanism may be related to multiple factors: free
positioning allows the mother to utilize gravity to assist fetal descent, relieve pressure on the birth canal during uterine
contractions, facilitate better alignment of the fetal head with the birth canal curve, and reduce birth canal resistance.>*
Moreover, alternating between different positions can improve pelvic morphology and blood circulation, helping relax
the pelvic floor muscles and thus accelerating labor.*”

In addition, the effect of mindfulness relaxation in alleviating labor pain and improving emotional state may also partly be
attributed to the potential regulation of the neuroendocrine system. Although this study did not directly measure neuroendo-
crine-related indicators, existing literature shows that mindfulness interventions can reduce sympathetic nervous system

Control group Research group

Pregnancy Outcomes

0 T
2 hours postpartum
bleeding volume (ml)

T
Apgar

Figure 4 Comparison of Postpartum 2-Hour Blood Loss and Neonatal Apgar Scores Between the Two Groups.
Note: *Indicates a significant difference between the two groups, P<0.05.
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activity, enhance parasympathetic tone, and regulate the hypothalamic-pituitary-adrenal (HPA) axis reactivity, thereby
decreasing the secretion of stress hormones such as cortisol and norepinephrine.*®* This neuroendocrine balance adjustment
helps lower pain sensitivity, relieve anxiety and tension, increase pain threshold, and enhance maternal sense of control and
adaptability during labor. In this study, women in the intervention group performed better in subjective pain scores (VAS, PPI,
etc)., anxiety and depression scales (SAS/SDS), and labor control scores (LAS), indirectly supporting the plausibility of this
mechanism. This dual physiological-psychological pathway suggests that the combined intervention of free positioning and
mindfulness relaxation not only improves clinical outcomes but may also have favorable neuroregulatory and mind-body
synergistic effects, warranting further exploration at the physiological mechanism level.

Simultaneously, the intervention group showed a significantly enhanced sense of labor control (LAS scores significantly
higher than control), indicating that this intervention model improved maternal autonomy and self-efficacy. A high sense of
control during labor is closely related to reduced labor anxiety, decreased frequency of obstetric interventions, and promotion
of vaginal delivery.®® This is because free positioning and mindfulness relaxation allow mothers to actively choose
comfortable postures and psychological adjustment methods, increasing their mastery over the delivery process and reducing
fear and helplessness.*” This result is also supported by studies by Li and Guo, who reported that psychological support and
self-regulation strategies during labor significantly improve maternal delivery satisfaction and psychological health.*'**

This study also observed a significantly lower incidence of severe perineal lacerations (grade II and above) and
a notable reduction in postpartum blood loss in the intervention group. Free positioning (eg, semi-sitting, lateral,
squatting) can reduce perineal tension, promote natural soft tissue expansion, and decrease the risk of mechanical
injury.* Mindfulness relaxation may contribute by lowering stress responses, improving vascular tone and tissue
perfusion, thereby facilitating local repair and hemostasis.** These findings are consistent with Hughes’ review on
perineal protection strategies, which emphasizes the importance of posture adjustment and emotional interventions in
reducing perineal trauma and postpartum hemorrhage.*

In summary, this study confirms that free positioning combined with mindfulness relaxation techniques significantly promotes
labor pain relief, shortens labor duration, reduces perineal trauma, and improves maternal psychological state. The mechanisms
involve physiological and mechanical optimization (such as fetal descent and pelvic morphology changes), neuroendocrine
regulation (reduced sympathetic excitation and enhanced analgesia), and psychological-behavioral enhancement of labor control.
The synergy of these mechanisms improves the overall childbirth experience and facilitates smooth natural delivery.

Limitations

Although the results show that free positioning combined with mindfulness relaxation techniques have positive effects on
labor pain relief, labor duration reduction, emotional improvement, and childbirth experience enhancement, several
limitations should be fully considered when interpreting the findings. First, this study is a retrospective cohort design and
is limited by the completeness and accuracy of existing medical records, which may introduce information and recall
bias. Since randomization and blinding were not performed, there may be uncontrolled baseline differences and selection
bias between the intervention and control groups, affecting the rigor of causal inference. Moreover, potential confounders
such as maternal social support, fear of childbirth, experience level of birth attendants, and fetal position were not fully
controlled, which could partially interfere with the assessment of intervention effects.

Second, the sample size is relatively small and drawn from a single center, which may affect the representativeness and
generalizability of the results. Future studies should validate these findings through multicenter, large-sample, prospective
randomized controlled trials to strengthen external validity and causal inference. Additionally, as this study did not include
single free positioning or single mindfulness intervention groups, it cannot clearly evaluate the independent contribution of
each component nor conclude whether true synergistic effects exist. Therefore, the term “combined intervention effect” should
be used cautiously to indicate superior effects compared with routine care but not to prove interaction between interventions.

Finally, although literature suggests that mindfulness interventions may exert effects via neuroendocrine regulation—
36-38__gpio

study did not directly measure neuroendocrine markers, so these remain hypothetical explanations that need further

such as reducing sympathetic activity, modulating the HPA axis, and decreasing stress hormone secretion

mechanistic research to validate their biological basis.
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Conclusion
The results of this study preliminarily suggest that free positioning combined with mindfulness relaxation interventions
may help shorten labor duration, relieve labor pain, improve emotional state, and enhance maternal sense of control
during childbirth, thereby promoting smooth natural delivery. This non-pharmacological, low-cost intervention model has
certain potential for clinical promotion, especially in resource-limited or humanized childbirth-focused settings.

However, given the retrospective design, lack of randomization, blinding, and long-term follow-up, causal inter-
pretations should be cautious. Additionally, the synergistic effects of the combined intervention cannot be separated to
clarify individual components’ independent effects. Future research should employ more rigorous prospective rando-
mized controlled trials or factorial design studies to further elucidate intervention mechanisms and explore applicability
and sustainability across different populations and labor stages.

In summary, the current findings provide valuable preliminary evidence supporting non-pharmacological interven-
tions to promote natural childbirth, warranting further exploration and validation in higher-quality studies to assess
feasibility and effectiveness for broader application.
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