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Prenatal stress and prolonged labor are important concerns in maternal
health because they may affect maternal comfort, labor progression,
and the need for obstetric intervention. Prenatal yoga combined with
structured pregnancy exercise has been proposed as a non-
pharmacological strategy to support stress regulation and
physiological readiness for childbirth. This quasi-experimental study
involved 26 third-trimester primigravida women from maternity
clinics in Nganjuk Regency, Indonesia, with 13 participants in the
intervention group and 13 participants in the control group.
Participants in the intervention group received combined prenatal
yoga and structured pregnancy exercise twice weekly for three weeks,
whereas the control group received structured pregnancy exercise only
with the same frequency and duration. Serum cortisol levels were
measured before and after the intervention using ELISA. The active
phase of first-stage labor was defined as the period from 4 cm cervical
dilation to full dilation and was documented using a partograph by
attending midwives. The intervention group showed a significantly
greater mean reduction in serum cortisol than the control group
(—209.67 £ 56.30 vs. —129.96 + 186.93 ng/ml; p = 0.010, Mann-
Whitney U) and a shorter active-phase labor duration (4.08 + 1.29 vs.
5.54 + 0.90 hours; p = 0.003, independent t-test). A significant
reduction in cortisol was also observed within each group
(intervention: p < 0.001, paired t-test; control: p = 0.001, Wilcoxon
test). These findings indicate that combined prenatal yoga and
structured pregnancy exercise was associated with improved serum
cortisol regulation and shorter active-phase labor duration compared
with structured pregnancy exercise alone. Delivery mode was not
evaluated as an outcome; therefore, further studies are needed to
assess whether this intervention influences cesarean section rates.
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1. INTRODUCTION

Pregnancy is a transformative physiological and psychological experience that can be accompanied by
significant maternal stress. When prolonged or poorly regulated, maternal stress may contribute to unfavorable
maternal and neonatal outcomes, including prolonged labor and increased need for obstetric intervention. One
proposed mechanism involves activation of the hypothalamic-pituitary-adrenal (HPA) axis, resulting in increased
cortisol secretion. Elevated maternal cortisol levels have been associated with altered uterine function, fetal
developmental concerns, and labor complications (Curtis et al., 2012). As maternal anxiety intensifies during
pregnancy and labor, it can activate the sympathetic nervous system, resulting in heightened uterine resistance,
inefficient contractions, and labor dystocia (Field et al., 2012). Therefore, interventions that safely reduce maternal
stress and support physiological readiness for childbirth remain important in prenatal care.

Prenatal yoga and pregnancy exercise have gained increasing attention as safe and accessible non-
pharmacological approaches for reducing maternal stress and supporting labor preparedness. Prenatal yoga may
help lower cortisol levels, promote relaxation, and improve psychological well-being (Aflahiyah et al., 2020).
Structured pregnancy exercise may also improve physical readiness for labor by supporting flexibility, endurance,
and maternal functional capacity (Cannon et al., 2023). However, evidence remains limited regarding whether
combining prenatal yoga with structured pregnancy exercise provides additional benefits for serum cortisol
regulation and active-phase labor duration compared with structured pregnancy exercise alone. Understanding this
combined effect is important for developing prenatal care strategies that are feasible, low-risk, and clinically
relevant.

Maternal stress has also been linked to delivery-related anxiety and preference for medical intervention.
Anxiety about labor pain and complications may influence women’s perceptions of childbirth and delivery-mode
preference (Sun et al., 2019). For this reason, stress-reduction strategies such as prenatal yoga and structured
pregnancy exercise may be relevant as supportive prenatal interventions. However, because cesarean section was
not analyzed as a primary or secondary outcome in the present study, delivery-mode issues are presented only in
the context of background and not as a direct finding of this study.

Previous research has extensively documented the benefits of prenatal yoga in improving maternal well-
being. Yoga interventions have been associated with lower levels of perceived stress, enhanced maternal-fetal
attachment, and reduced incidence of pregnancy-related depression (Hardaniyati et al., 2022; Villar-Alises et al.,
2023). Physiologically, yoga improves blood circulation, strengthens pelvic muscles, and facilitates better fetal
positioning, all of which contribute to a smoother labor process (Danti et al., 2020). Furthermore, breathing
techniques and mindfulness exercises incorporated in yoga have been shown to help manage pain perception
during labor, reducing the need for epidural anesthesia (Hamdiah et al., 2017) . Nevertheless, evidence on the
effect of prenatal yoga combined with structured pregnancy exercise on objective hormonal markers, particularly
serum cortisol, remains limited.

In parallel, studies on maternal exercise have demonstrated that regular physical activity during pregnancy
is associated with numerous health benefits. Moderate exercise reduces the risk of gestational diabetes, improves
cardiovascular health, and enhances maternal endurance for labor (Mourtakos et al., 2015). Additionally, exercise
has been linked to better labor experiences, including reduced rates of prolonged labor and operative deliveries
(Holden et al., 2019). However, while prenatal yoga and pregnancy exercise have each shown potential benefits,
fewer studies have examined their combined effect on serum cortisol regulation and standardized active-phase
labor duration.

Evidence on non-pharmacological labor-support interventions suggests that approaches such as breathing
exercises, relaxation, reflexology, and massage may help reduce anxiety and pain during labor (Baljon et al., 2022;
Eskandari et al., 2023). Pharmacological interventions remain important in obstetric care when clinically indicated,
but complementary non-pharmacological strategies may provide additional support for maternal comfort and labor
preparedness. Accordingly, this study aimed to evaluate whether combined prenatal yoga and structured pregnancy
exercise reduced serum cortisol levels and shortened the active phase of first-stage labor among third-trimester
primigravida women compared with structured pregnancy exercise alone.
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2. METHOD

2.1 Study Design

This study employed a quasi-experimental pretest-posttest design with a comparison group to assess the effect of
combined prenatal yoga and structured pregnancy exercise on serum cortisol levels and active-phase labor
duration. Cesarean section was not analyzed as a primary or secondary outcome in this study. A quasi-experimental
design was selected because full randomization was not feasible in the clinical maternity-care setting, while a
structured comparison between groups remained possible (Jha et al., 2023).

2.2 Study Setting and Participants

Participants were recruited from maternity clinics in Nganjuk Regency, Indonesia (Figure 1). The study
included third-trimester primigravida women aged 20-35 years without known medical or obstetric complications.
Participants were allocated into two groups: an intervention group receiving combined prenatal yoga and structured
pregnancy exercise, and a control group receiving structured pregnancy exercise only with the same frequency and
duration. The selection process used purposive sampling to ensure that participants met the inclusion criteria while
allowing flexibility in clinical recruitment (Koh and Park, 2017). The final analytic sample consisted of 26
participants, with 13 women in each group. Two participants who underwent medically indicated cesarean section
due to obstetric complications were excluded from the labor-duration analysis. Ethical approval was obtained from
the Health Research Ethics Committee of the Office of National Unity, Politics and Community Protection of
Nganjuk Regency (Kantor Kesatuan Bangsa, Politik dan Perlindungan Masyarakat Daerah Kabupaten Nganjuk),
approval number 072/388/411.308/2015. All participants provided written informed consent before enrollment,
and the study was conducted in accordance with the Declaration of Helsinki.

2.3 Intervention and Comparison Group

The intervention group received supervised 60-minute sessions combining prenatal yoga and structured pregnancy
exercise, conducted twice per week for three weeks. The prenatal yoga component included breathing control,
stretching, relaxation, and mindfulness-based movements intended to support maternal relaxation and stress
regulation (Aflahiyah et al., 2020). The structured pregnancy exercise component included moderate-intensity
movements targeting flexibility, pelvic stability, posture, circulation, and muscular endurance to support physical
readiness for labor (Baena-Garcia et al., 2023). The control group received structured pregnancy exercise only,
delivered twice per week for three weeks, without the additional prenatal yoga component. The three-week
duration was selected because participants were in the third trimester and the program needed to be feasible within
routine late-pregnancy antenatal schedules. This relatively short intervention period was acknowledged as a
methodological limitation.
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Figure 1. Research Location
2.4 Serum Cortisol Measurement
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Serum cortisol levels were measured before and after the intervention using venous blood samples collected
from the median cubital vein. A 3 cc blood sample was collected using a sterile syringe and G24 needle. Blood
sampling was performed in the morning to reduce the influence of diurnal cortisol variation. Only serum cortisol
was measured in this study; salivary cortisol and cortisol awakening response were not assessed. Cortisol
concentrations were measured using enzyme-linked immunosorbent assay (ELISA) following standardized
laboratory procedures (Davenport et al., 2018).

2.5 Labor Duration Outcome

Blood samples were centrifuged and stored at —80°C until analysis. Serum cortisol concentration was
determined using ELISA at the GAKI Laboratory, Universitas Diponegoro, Semarang. Blood sampling was
performed in the morning between 07:00 and 09:00 WIB to control for diurnal variation. Labor duration was
documented by attending midwives using a partograph. The primary labor outcome was active-phase duration of
the first stage of labor, defined consistently as the time from 4 cm cervical dilation to full cervical dilation at 10
cm. All deliveries took place at independent midwifery practices (BPM) in Nganjuk Regency and were attended
by licensed midwives. The overall research flow is shown in Figure 2.
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Figure 2. Research Method Flow

2.6 Statistical Analysis and Sample Size Consideration

The study employed both within-group and between-group analyses to compare serum cortisol levels and
active-phase labor duration. Normality was assessed using the Shapiro-Wilk test. Within-group changes in cortisol
were analyzed using the paired t-test for normally distributed data and the Wilcoxon signed-rank test for non-
normally distributed data. Between-group differences in cortisol change were analyzed using the Mann-Whitney
U test, while between-group differences in active-phase labor duration were analyzed using the independent t-test.
Statistical significance was set at p < 0.05, and all analyses were performed using SPSS version 26.0. Effect sizes
and 95% confidence intervals were reported where applicable. Cohen’s d was used for normally distributed
continuous outcomes, while non-parametric effect size r was used for Mann-Whitney U and Wilcoxon analyses.
Because the control group showed high variability in cortisol change, descriptive statistics were interpreted
cautiously.

2.7 Methodological Limitations

No formal a priori power calculation was conducted because this study was implemented as an exploratory
quasi-experimental study within a limited clinical recruitment window. The final sample size of 26 participants
should therefore be interpreted as modest and may limit statistical power, precision of estimates, and
generalizability. In addition, the three-week intervention period was relatively short and may not fully capture the
longer-term physiological effects of prenatal yoga and pregnancy exercise. The absence of full randomization may
also introduce selection bias, although the use of comparable groups based on maternal age, gestational age, and
baseline cortisol levels helped reduce this risk. Participant adherence was supported through supervised sessions
and regular follow-up.
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3. RESULTS AND DISCUSSION

3.1. Serum Cortisol Regulation

The findings indicate that combined prenatal yoga and structured pregnancy exercise was associated with
a greater reduction in serum cortisol than structured pregnancy exercise alone. Table 1 presents serum cortisol
concentrations before and after the intervention. At baseline, cortisol levels did not show significantly different
between the intervention and control (291.82 + 48.58 vs. 303.85 + 198.53 ng/ml; p = 0.739), suggesting initial
comparability between groups. After the intervention, the intervention group showed a lower mean cortisol level
than the control group (82.15 + 27.05 vs. 167.53 + 79.20 ng/ml; p = 0.002). The mean cortisol reduction was
greater in the intervention group than in the control group (—209.67 £ 56.30 vs. —129.96 + 186.93 ng/ml; p =0.010,
Mann-Whitney U). However, the large standard deviation in the control group indicates substantial inter-individual
variability; therefore, this result should be interpreted cautiously. Effect size and confidence interval information
are presented in Table 1 to improve the statistical interpretation of the findings. These findings are consistent with
previous studies suggesting that prenatal yoga may contribute to stress-hormone regulation through relaxation,
breathing control, and modulation of stress-related physiological responses (D’Anna-Hernandez et al., 2011;
Romero-Gonzalez et al., 2018).

Table 1. Changes in Serum Cortisol Levels Before and After Intervention

Group/Comparison  Before Intervention, After Intervention, Change (Post—Pre), Statistical Result
ng/mL ng/mL ng/mL

Intervention group 291.82 + 48.58 95% 82.15 + 27.05 95% —209.67 £ 56.30 95% Within-group p

(n=13) Cl: 262.46 t0 321.18  CI: 65.80 to 98.50 CIL: —243.69 to —175.65 < 0.001

Control group (n = 303.85+£198.5395% 167.53 + 79.20 95% —129.96 + 186.93 95% Within-group p

13) CI: 183.88t0423.82 CI: 119.67 t0 215.39  CI: —242.92 to —17.00 =0.001

Between-group p- 0.739 0.002 0.010 —

value

Between-group r=0.07 r=0.61 r=0.51 —

effect size

Note. Values are presented as mean + standard deviation. Change was calculated as post-intervention minus pre-
intervention serum cortisol level; negative values indicate a reduction in serum cortisol. The high standard
deviation in the control group indicates substantial inter-individual variability and should be considered when
interpreting the between-group comparison.

Cortisol Levels (Mean + SD)
&
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Intervention Group
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» Measurement
Before After Time
Intervention Intervention

Figure 3. Serum Cortisol Levels Before and After Intervention
These results suggest that incorporating elements of prenatal yoga components, including breathing control,

relaxation, mindfulness, and moderate physical activity, may support maternal endocrine regulation. The observed
reduction in serum cortisol provides physiological evidence of improved stress regulation in the intervention
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group. Nevertheless, because this study used a small quasi-experimental sample, the findings should be interpreted
as preliminary rather than definitive evidence of causal effectiveness (Dennis-Tiwary et al., 2017).

3.2. Active-Phase Labor Duration

The effect of the intervention on labor duration was assessed using partograph-based clinical
documentation. Labor duration refers specifically to the active phase of the first stage of labor, defined as the
period from 4 cm cervical dilation to full cervical dilation at 10 cm. Table 2 shows that active-phase labor duration
was significantly shorter in the intervention group than in the control group (4.08 £ 1.29 vs. 5.54 + 0.90 hours; p
=0.003). The mean difference was —1.46 hours, indicating that the intervention group experienced an active phase
approximately 1.5 hours shorter than the control group. The estimated effect size was large (Cohen’s d = —1.31),
with an approximate 95% confidence interval for the mean difference of —2.36 to —0.56 hours. These findings are
consistent with previous research suggesting that maternal stress reduction and physical preparedness may
contribute to more efficient labor progression (Daniyati and Mawaddah, 2021).

Table 2. Comparison of Active-Phase Labor Duration Between Groups

Group/Comparison Active-Phase Labor 95% CI p-value Effect Size
Duration, hours

Intervention group (n = 13) 4.08+1.29 3.30 to 4.86 — —

Control group (n = 13) 5.54+0.90 5.00 to 6.08 — —

Mean difference, —1.46 hours -2.36t0—0.56 0.003 Cohen’sd=-1.31

Intervention—Control

Prolonged labor has been associated with maternal fatigue, fetal distress, and greater likelihood of obstetric
intervention. In the present study, women who received combined prenatal yoga and structured pregnancy exercise
had a shorter active phase than those who received structured pregnancy exercise alone. This finding may reflect
improved physical readiness, relaxation, breathing control, and pelvic muscle function; however, uterine
contractility was not directly measured and should not be claimed as a demonstrated mechanism. This result is
broadly consistent with previous studies reporting that structured prenatal exercise may shorten the duration of
active-phase labor (Mutagqin et al., 2023).

3.3. Interpretation and Psychological Context

The psychological dimension of labor preparedness is relevant to labor outcomes, but formal psychological
measures such as PSS or K10 were not analyzed in this study. Therefore, the observed reduction in serum cortisol
should be interpreted as a physiological indicator of improved stress regulation, not as direct evidence of reduced
perceived stress, anxiety, or psychological resilience. Cortisol is commonly used as a physiological marker of
stress response. Previous studies have linked maternal anxiety with labor complications, including prolonged labor
and delivery-mode preference rates rates (Sterksen et al., 2015).. However, because cesarean section was not
analyzed as an outcome in the present study, no conclusion can be made regarding cesarean section prevention.
The present findings support a cautious interpretation: combined prenatal yoga and structured pregnancy exercise
may improve physiological stress regulation and active-phase labor duration, but psychological and delivery-mode
outcomes require direct measurement in future studies (Duncan et al., 2017).

3.4. Delivery Mode and Scope of Interpretation

Regarding delivery mode, two participants, one from each group, underwent cesarean section due to
medically indicated obstetric complications, specifically premature rupture of membranes, and were excluded from
the final labor-duration analysis. Therefore, the final analytic sample consisted of N = 26 participants, with 13
participants in each group. These cesarean deliveries were not analyzed as primary or secondary outcomes.
Accordingly, the main findings of this study should be interpreted as evidence of improved serum cortisol
regulation and shorter active-phase labor duration in the combined prenatal yoga and structured pregnancy exercise
group compared with the structured pregnancy exercise-only control group. Although previous studies have
suggested that prenatal yoga may support vaginal birth by improving relaxation, stress regulation, and physical
preparedness (Mohyadin et al., 2020; Yekefallah et al., 2021),, the present study cannot conclude that the
intervention prevents cesarean section.
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The results of this study suggest that combined prenatal yoga and structured pregnancy exercise may be
beneficial for reducing serum cortisol levels and shortening active-phase labor duration. However, psychological
well-being and cesarean section incidence were not analyzed as study outcomes, so conclusions regarding these
endpoints should not be drawn from the present data. These findings support the potential integration of combined
prenatal yoga and pregnancy exercise as a complementary prenatal-care approach, particularly for improving stress
regulation and labor preparedness. Future research should examine whether these physiological and labor-duration
benefits translate into broader maternal and neonatal outcomes using larger randomized controlled trials.

3.5. Physiological Interpretation of Cortisol Findings

The cortisol findings may be explained by the combined effects of breathing control, relaxation,
mindfulness, stretching, and moderate physical activity, which may support regulation of the hypothalamic-
pituitary-adrenal axis. Cortisol, as a primary stress hormone, naturally increases during pregnancy partly due to
placental corticotropin-releasing hormone stimulation. Excessive cortisol elevation has been associated with
unfavorable maternal and fetal outcomes, including prolonged labor and stress-related complications (Nadholta et
al., 2023). In the present study, the greater reduction in serum cortisol observed in the intervention group suggests
that adding prenatal yoga to structured pregnancy exercise may provide additional physiological benefits for stress
regulation. However, because pregnancy-related anxiety and psychological stress were not directly measured, the
lower post-intervention cortisol level should be interpreted as a physiological stress marker rather than direct
evidence of reduced perceived anxiety. These findings are consistent with previous studies reporting that prenatal
yoga and structured physical activity may attenuate maternal stress responses through relaxation, breathing control,
and modulation of stress-related physiological pathways (D’ Anna-Hernandez et al., 2011; Dennis-Tiwary et al.,
2017; Romero-Gonzalez et al., 2018).

3.6. Possible Mechanisms Related to Labor Duration

The shorter active-phase labor duration observed in the intervention group may be related to improved
physical readiness, relaxation, breathing control, and pelvic muscle function. Prenatal yoga and structured
pregnancy exercise may support maternal comfort and labor preparedness by improving flexibility, reducing
muscular tension, and promoting controlled breathing during labor. Oxytocin plays an important role in labor
progression by promoting uterine contractions; however, oxytocin was not measured in this study. Previous
literature suggests that relaxation, controlled breathing, and physical activity may influence neuroendocrine
pathways relevant to labor physiology (Babbar et al., 2012; Yiiksel et al., 2019). Therefore, the possible role of
oxytocin should be interpreted only as a plausible mechanism, not as a confirmed finding. The data from this study
demonstrate shorter active-phase labor duration, but they do not directly prove changes in oxytocin release, uterine
contractility, or hormonal balance. Future studies should include direct measurement of oxytocin, uterine activity,
psychological outcomes, and other labor-related mediators to clarify the mechanisms linking prenatal yoga,
structured pregnancy exercise, and labor progression.

3.7. Psychological and Clinical Implications

Anxiety and fear of childbirth have been associated with labor experience and delivery-mode preference in
previous studies (Sterksen et al., 2015). However, the present study did not measure childbirth fear, perceived
stress, maternal confidence, or cesarean section preference. Therefore, it is not appropriate to state that the
intervention reduced cesarean section rates or prevented fear-driven surgical delivery. The psychological relevance
of the findings should be limited to the observed serum cortisol reduction, which may indicate improved
physiological stress regulation. Previous studies suggest that mindfulness and relaxation techniques may reduce
anxiety and pain perception during labor (Duncan et al., 2017; Ginting, 2024). Based on the present results,
combined prenatal yoga and structured pregnancy exercise may be considered a complementary strategy to support
stress regulation and labor preparedness, but its effect on psychological outcomes and delivery mode requires
further investigation.

Public health initiatives may consider promoting safe and supervised structured pregnancy exercise
programs with yoga-based components as part of maternal health education, particularly in community-based
antenatal services where low-cost, non-pharmacological approaches are needed (Hasriantirisna et al., 2024).
However, given the small sample size, quasi-experimental design, and short three-week intervention period, the
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present findings should be interpreted as preliminary. Larger randomized controlled trials are needed to confirm
whether the observed improvements in serum cortisol regulation and active-phase labor duration are reproducible
and clinically meaningful.

3.8. Study Limitations and Future Research

Several limitations should be considered. First, the final sample size was small, and no a priori power
calculation was conducted, which may limit statistical power and precision. Second, the intervention lasted only
three weeks, which may be insufficient to capture longer-term physiological adaptation. Third, the quasi-
experimental design without full randomization may introduce selection bias. Fourth, the control group showed
high variability in cortisol change, indicating substantial inter-individual differences. Fifth, psychological
outcomes, oxytocin levels, neonatal outcomes, total labor duration, and cesarean section rates were not analyzed.
Future research should include larger randomized controlled trials, longer intervention periods, direct measurement
of psychological and hormonal mediators, and broader maternal-neonatal endpoints.

4. CONCLUSION

This quasi-experimental study found that combined prenatal yoga and structured pregnancy exercise was
associated with significantly greater reduction in serum cortisol and shorter active-phase first-stage labor duration
compared with structured pregnancy exercise alone among third-trimester primigravida women. These findings
suggest that adding prenatal yoga to structured pregnancy exercise may support physiological stress regulation and
labor preparedness. However, the results should be interpreted with careful consideration due to the small sample
size, absence of full randomization, lack of a priori power calculation, and short three-week intervention period.
Cesarean section prevention, psychological well-being, oxytocin regulation, and neonatal outcomes were not
directly analyzed and therefore cannot be concluded from this study. Future randomized controlled trials with
larger sample sizes, longer intervention periods, psychological assessment, measurement of hormonal mediators,
and maternal-neonatal follow-up are needed to confirm these preliminary findings.

ACKNOWLEDGEMENTS

The authors would like to express their sincere gratitude to all participants who provided support. Special
thanks to the staff at the Akademi Kebidanan Wiyata Mitra Husada Nganjuk for their support, and to the funding
agency for financial assistance in the publication of this work. This study received ethical approval from the Office
of National Unity, Politics and Community Protection of Nganjuk Regency (Kantor Kesatuan Bangsa, Politik dan
Perlindungan Masyarakat Daerah Kabupaten Nganjuk) (Approval No.: 072/388/411.308/2015). The authors
confirm that all research procedures complied with the ethical standards set forth by the relevant institutional and
national research committees and with the 1964 Helsinki Declaration and its later amendments.

REFERENCES

Aflahiyah, S., Tamtono, D.G., Prasetya, H., 2020. Effectiveness of Prenatal Yoga on Sleep Quality and
Reduction of Anxiety During Pregnancy: A Meta-Analysis. Journal of Maternal and Child Health.
https://doi.org/10.26911/thejmch.2020.05.06.03

Babbar, S., Parks-Savage, A., Chauhan, S.P., 2012. Yoga During Pregnancy: A Review. American Journal of
Perinatology. https://doi.org/10.1055/s-0032-1304828

Baena-Garcia, L., Flor-Alemany, M., Coll-Risco, 1., Roldan-Reoyo, O., Aranda, P., Aparicio, V.A., 2023. A
Concurrent Prenatal Exercise Program Increases Neonatal and Placental Weight and Shortens Labor: The
GESTAFIT Project. Scandinavian Journal of Medicine and Science in Sports.
https://doi.org/10.1111/sms.14298

Baljon, K.J., Romli, M.H., Ismail, A.H., Lee, K., Chew, B., 2022. Effectiveness of Breathing Exercises, Foot
Reflexology and Massage (BRM) on Maternal and Newborn Outcomes Among Primigravidae in Saudi
Arabia: A Randomized Controlled Trial. International Journal of Women S Health.
https://doi.org/10.2147/ijwh.s347971

Cannon, S., Hayman, M., Lastella, M., 2023. Pregnant Women’s Attitudes and Beliefs Towards Sleep and
Exercise: A Cross-Sectional Survey. Clocks & Sleep. https://doi.org/10.3390/clockssleep5010004

41


https://journal.unesa.ac.id/index.php/jrmh
https://doi.org/10.26740/jrmh.v2i1.53544

JOURNAL OF RESEARCH IN MIDWIFERY AND HEALTHCARE
Online https://journal.unesa.ac.id/index.php/jrmh
) D E-ISSN: 3163-9593
ol of Bstarch DOI: https://doi.org/10.26740/jrmh.v2i1.53544
iy mititice - JRMH, Volume 2 Issue 1 (June 2026) 34-43
Elok Sari Dewi, Emi Wulandari

Curtis, K., Weinrib, A., Katz, J., 2012. Systematic Review of Yoga for Pregnant Women: Current Status and
Future Directions. Evidence-Based Complementary and Alternative Medicine.
https://doi.org/10.1155/2012/715942

Daniyati, A., Mawaddah, S., 2021. Effect of Prenatal Yoga on Duration of the First Stage of Labor and Perineal
Rupture in Primigravida Mothers. Research Journal of Life Science.
https://doi.org/10.21776/ub.1j1s.2021.008.01.5

D’Anna-Hernandez, K., Ross, R.G., Natvig, C., Laudenslager, M.L., 2011. Hair Cortisol Levels as a
Retrospective Marker of Hypothalamic—pituitary Axis Activity Throughout Pregnancy: Comparison to
Salivary Cortisol. Physiology & Behavior. https://doi.org/10.1016/j.physbeh.2011.02.041

Danti, R.R., Nuzuliana, R., Fitriana, H., 2020. Prenatal Yoga for Mental Health: A Systematic Literature
Review. https://doi.org/10.2991/ahsr.k.200311.052

Davenport, M.H., Ruchat, S., Sobierajski, F., Poitras, V.J., Gray, C., Yoo, C., Skow, R.J., Garcia, A.J.,
Barrowman, N., Meah, V.L., Nagpal, T.S., Riske, L., James, M., Nuspl, M., Weeks, A., Marchand, A.-A.,
Slater, L., Adamo, K.B., Davies, G., Barakat, R., Mottola, M.F., 2018. Impact of Prenatal Exercise on
Maternal Harms, Labour and Delivery Outcomes: A Systematic Review and Meta-Analysis. British
Journal of Sports Medicine. https://doi.org/10.1136/bjsports-2018-099821

Dennis-Tiwary, T.A., Denefrio, S., Gelber, S.E., 2017. Salutary Effects of an Attention Bias Modification
Mobile Application on Biobehavioral Measures of Stress and Anxiety During Pregnancy. Biological
Psychology. https://doi.org/10.1016/j.biopsycho.2017.05.003

Duncan, L.G., Cohn, M., Chao, M.T., Cook, J.G., Riccobono, J., Bardacke, N., 2017. Benefits of Preparing for
Childbirth With Mindfulness Training: A Randomized Controlled Trial With Active Comparison. BMC
Pregnancy and Childbirth. https://doi.org/10.1186/s12884-017-1319-3

Eskandari, F., Mousavi, P., Valiani, M., Ghanbari, S., Iravani, M., 2023. Investigating the Effect of Swedish
Massage With Chamomile Oil on Labor Pain and Anxiety of Primiparous Women: A Clinical Trial.
Journal of Education and Health Promotion. https://doi.org/10.4103/jehp.jehp 634 22

Field, T., Diego, M., Hernandez-Reif, M., Medina, L., Delgado, J., Hernandez, A.H., 2012. Yoga and Massage
Therapy Reduce Prenatal Depression and Prematurity. Journal of Bodywork and Movement Therapies.
https://doi.org/10.1016/j.jbmt.2011.08.002

Ginting, A.K., 2024. Effectiveness of Prenatal Yoga in Reducing Anxiety and Back Pain in Pregnancy: A
Systematic Literature Review. Journal of Anesthesiology and Clinical Research.
https://doi.org/10.37275/jacr.v511.489

Hamdiah, H., Suwondo, A., Hardjanti, T.S., Soejoenoes, A., Anwar, M.C., 2017. Effect of Prenatal Yoga on
Anxiety, Blood Pressure, and Fetal Heart Rate in Primigravida Mothers. Belitung Nursing Journal.
https://doi.org/10.33546/bnj.99

Hardaniyati, Soekmawati, D., Setyawati, 1., 2022. The Effect of Prenatal Gentle Yoga Towards Reducing Level
in Pregnant Women. Journal for Quality in Public Health. https://doi.org/10.30994/jqph.v5i2.290

Hasriantirisna, H., Nanda, K.R., M, St. Munawwarah., 2024. Effects of Stress During Pregnancy on Maternal and
Fetal Health: A Systematic Review. Ahr. https://doi.org/10.60079/ahr.v2i2.339

Holden, S., Manor, B., Zhou, J., Zera, C., Davis, R.B., Yeh, G.Y., 2019. Prenatal Yoga for Back Pain, Balance,
and Maternal Wellness: A Randomized, Controlled Pilot Study. Global Advances in Health and
Medicine. https://doi.org/10.1177/2164956119870984

Jha, S., Vyas, H., Nebhinani, M., Singh, P., Deviga, T., 2023. The Effect of Birthing Ball Exercises on Labor
Pain and Labor Outcome Among Primigraviade Parturient Mothers at a Tertiary Care Hospital. Cureus.
https://doi.org/10.7759/cureus.36088

Koh, Y., Park, K.-S., 2017. Responses of Inflammatory Cytokines Following Moderate Intensity Walking
Exercise in Overweight or Obese Individuals. Journal of Exercise Rehabilitation.
https://doi.org/10.12965/jer.1735066.533

Mohyadin, E., Ghorashi, Z., Molamomanaei, Z., 2020. The Effect of Practicing Yoga During Pregnancy on
Labor Stages Length, Anxiety and Pain: A Randomized Controlled Trial. Journal of Complementary and
Integrative Medicine. https://doi.org/10.1515/jcim-2019-0291

Mourtakos, S., Tambalis, K.D., Panagiotakos, D.B., Antonogeorgos, G., Arnaoutis, G., Karteroliotis, K.,
Sidossis, L.S., 2015. Maternal Lifestyle Characteristics During Pregnancy, and the Risk of Obesity in the

42


https://journal.unesa.ac.id/index.php/jrmh
https://doi.org/10.26740/jrmh.v2i1.53544

JOURNAL OF RESEARCH IN MIDWIFERY AND HEALTHCARE
Online https://journal.unesa.ac.id/index.php/jrmh
B E-ISSN: 3163-9593
Journal of Resgargh DOI: https://doi.org/10.26740/jrmh.v2i1.53544
iy mititice - JRMH, Volume 2 Issue 1 (June 2026) 34-43
Elok Sari Dewi, Emi Wulandari

Offspring: A Study of 5,125 Children. BMC Pregnancy and Childbirth. https://doi.org/10.1186/s12884-
015-0498-z

Mutaqin, Z.Z., Lidya, N., Astuti, 1., Meilani, N., 2023. Evaluating the Efficacy of the Zelisken Ball in Shortening
the First Stage of Labor: A Quasi-Experimental Study. Jurnal Info Kesehatan.
https://doi.org/10.31965/infokes.vol21.iss4.1419

Nadholta, P., Kumar, K., Saha, P.K., Suri, V., Singh, A., Anand, A., 2023. Mind-Body Practice as a Primer to
Maintain Psychological Health Among Pregnant Women—YOGESTA—a Randomized Controlled Trial.
Frontiers in Public Health. https://doi.org/10.3389/fpubh.2023.1201371

Romero-Gonzalez, B., Caparros-Gonzalez, R.A., Gonzalez-Pérez, R., Delgado-Puertas, P., Peralta-Ramirez,
M.L, 2018. Newborn Infants’ Hair Cortisol Levels Reflect Chronic Maternal Stress During Pregnancy.
Plos One. https://doi.org/10.1371/journal.pone.0200279

Sterksen, H.T., Garthus-Niegel, S., Adams, S.S., Vangen, S., Eberhard-Gran, M., 2015. Fear of Childbirth and
Elective Caesarean Section: A Population-Based Study. BMC Pregnancy and Childbirth.
https://doi.org/10.1186/s12884-015-0655-4

Sun, Y., Huang, K., Hu, Y., Yan, S., Xu, Y., Zhu, P., Tao, F., 2019. Pregnancy-Specific Anxiety and Elective
Cesarean Section in Primiparas: A Cohort Study in China. Plos One.
https://doi.org/10.1371/journal.pone.0216870

Villar-Alises, O., Martinez-Miranda, P., Martinez-Calderon, J., 2023. Prenatal Yoga-Based Interventions May
Improve Mental Health During Pregnancy: An Overview of Systematic Reviews With Meta-Analysis.
International Journal of Environmental Research and Public Health.
https://doi.org/10.3390/ijerph20021556

Yekefallah, L., Namdar, P., Dehghankar, L., Golestaneh, F., Taheri, S., Mohammadkhaniha, F., 2021. The Effect
of Yoga on the Delivery and Neonatal Outcomes in Nulliparous Pregnant Women in Iran: A Clinical
Trial Study. BMC Pregnancy and Childbirth. https://doi.org/10.1186/s12884-021-03794-6

Yiiksel, O., Ates, M., Kizildag, S., Yiice, Z., Kog, B., Kandis, S., Giivendi, G., Karakilig, A., Giimiis, H., Uysal,
N., 2019. Regular Aerobic Voluntary Exercise Increased Oxytocin in Female Mice: Cause to Decrease
Anxiety and Increase Empathy-Like Behaviors. Balkan Medical Journal.
https://doi.org/10.4274/balkanmedj.galenos.2019.2018.12.87

43


https://journal.unesa.ac.id/index.php/jrmh
https://doi.org/10.26740/jrmh.v2i1.53544

