
C L I N I C A L T R I A L R E P O RT

Effectiveness of Breathing Exercises, Foot
Reflexology and Massage (BRM) on Maternal and
Newborn Outcomes Among Primigravidae in
Saudi Arabia: A Randomized Controlled Trial
Kamilya Baljon 1,2, Muhammad Hibatullah Romli 3, Adibah Hanim Ismail 1, Lee Khuan 4,
Boon-How Chew 1,5

1Department of Family Medicine, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, Serdang, 43400, Selangor, Malaysia; 2Department
of Nursing, Nursing College, Umm, Al-Qura University, Makkah, Saudi Arabia; 3Department of Rehabilitation Medicine, Faculty of Medicine and
Health Sciences, Universiti Putra Malaysia, Serdang, 43400, Selangor, Malaysia; 4Department of Nursing, Faculty of Medicine and Health Sciences,
Universiti Putra Malaysia, Selangor, 43400, Malaysia; 5Clinical Research Unit, Hospital Pengajar Universiti Putra Malaysia (HPUPM Teaching Hospital),
Serdang, 43400, Selangor, Malaysia

Correspondence: Boon-How Chew, Department of Family Medicine, Faculty of Medicine and Health Sciences, University Putra Malaysia, Serdang,
43400, Selangor, Malaysia, Tel +60 3-89472520, Fax +60 3-89472328, Email chewboonhow@upm.edu.my; chewboonhow@gmail.com

Background: Labor pain and anxiety are important concerns during labor, especially among the primigravidae. It may increase the
duration of labor, increase stress hormones, and affect maternal and new-born related outcomes. This study examined the effectiveness
of combined breathing exercises, foot reflexology, and massage (BRM) interventions on labor pain, anxiety, labor duration, stress
hormone levels, maternal satisfaction, maternal vital signs, and the new-born’s APGAR scores.
Participants and Methods: This single-blind-parallel randomized controlled trial (RCT) was conducted at the Maternity and
Children Hospital (MCH), Makkah, Saudi Arabia, by recruiting primigravidae aged 20 to 35 years, without any medical complications,
and who were block-randomized at six-centimeter cervical dilation and stratified by intramuscular pethidine. The intervention is BRM
compared to standard care. The labor pain was measured via present behavioral intensity (PBI) and visual analogue scale (VAS), and
the anxiety was measured via Anxiety Assessment Scale for Pregnant Women in Labor (AASPWL). The secondary outcomes were
duration of labor, maternal stress hormone levels, maternal vital signs, maternal satisfaction, fetal heart rate, and APGAR scores. All
outcomes were measured at multiple time-points during and after contraction at baseline, during BRM intervention, at 60, 120, and
180 minutes post-intervention. Generalized linear mixed models were used to estimate the intervention effects over time.
Results: A total of 225 participants were randomized for the control (n = 112) and intervention group (113). BRM lowered the labor
pain intensity at 60 minutes after intervention during (1.3 vs 3.5, F = 102.5, p < 0.001) and after contraction (0.4 vs 2.4, F = 63.6, p <
0.001) and also lowered anxiety (2.9 vs 4.2, F = 80.4, p < 0.001). BRM correspondingly lowered adrenocorticotropic (ACTH) (133 vs
209 pg/mL, p < 0.001), cortisol (1231 vs 1360 nmol/mL, p = 0.003), and oxytocin (159 vs 121 pg/mL, p < 0.001). It also shortened the
labor duration (165 vs 333 minutes, p < 0.001), improved vital signs, which resulted in higher APGAR scores, and increased maternal
satisfaction.
Conclusion: The labor unit management could consider adopting BRM as one of the non-pharmacological analgesia for healthy
women in labor.
Trial Registration: ISRCTN87414969, registered 3 May 2019.
Keywords: breathing exercises, reflexology, massage, primigravidae, labor pain

Introduction
Labor is a normal physiological process.1 Labor pain is an individual experience and one of the most severe pains that
a woman may experience during her life, which could be affected by different physiological, psychological, emotional,
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and environmental factors.2 Labor pain and anxiety are the chief problems of concerns, especially among the primi-
gravida, which may increase the duration of labor, increase stress hormones, and affect maternal and new-born
outcomes.3–5

Fear and anxiety are the negative consequences of labor pain that have prompted many women to refuse normal
vaginal delivery.6 Intense pain, fear, anxiety, and prolonged labor increase the risk of assisted delivery and the maternal
willingness to perform a cesarean delivery without medical indication.7 These have adverse consequences for mothers,
such as hemorrhage, anesthetic complications, and wound infection. For neonates, such as transient tachypnea and
depressed APGAR scores.5,8

A satisfactory labor process could be achieved by reducing the pain and anxiety during labor, which further helps in
establishing a good relationship between the mother and her baby, and rendering positive maternal and new-born
outcomes.9

Labor pain management using a pharmacological approach is common in mainstream medical practice.
Pharmacological labor pain management includes opioids, narcotics, epidural analgesia, para-cervical block, spinal
block, pudendal block, and nitrous oxide,10 which are widely used for labor analgesia. Among these, pethidine
injection is the most commonly used opioid worldwide as it could be easily administered by the midwives, and it
also provides significant pain relief.11 However, the majority of the pharmacological agents for labor pain are
expensive and have certain adverse effects for mothers, such as hypotension, prolonging the second-stage of labor,
and increase risk of assisted delivery. For new-borns, such as increased fetal hypoxia, fetal distress, and difficulty in
lactation.11–13

Use of non-pharmacological approaches in managing labor pain is gaining popularity contemporarily. Examples of
non-pharmacological therapies to relieve labor pain are water immersion, transcutaneous-electrical nerve stimulation,
application of hot and cold pack, acupressure, reflexology, massage, guided imagery, relaxation, breathing exercises,
aromatherapy, music therapy, positioning, physiotherapy, and hydrotherapy.10,14,15 Non-pharmaceutical methods of labor
pain management are generally cost-effective, safe, and non-invasive. Which encourages women’s participation in their
labor process, and helps increase their control over the childbearing experience.14,16 The use of non-pharmacological
methods is gaining popularity contemporarily where around (56.5%) of women opted for non-pharmacological methods
for pain management in a study conducted in Saudi Arabia.14

Several studies have reported the effectiveness of lower-back massage, hot and cold massage, breathing exercises, and
water immersion for labor pain management as well as for shortening the duration of labor. An increase in maternal
satisfaction with the labor process and normal APGAR scores was recorded as well.17–20 However, there is a lack of
application of these non-pharmacological methods in the modern-day labor units reported in Saudi Arabia. There is also
a lack of studies for those that use a combination of multiple non-pharmacological methods like breathing exercises, foot
reflexology, and massage (BRM), especially for pregnant women in labor pain.

BRM could contribute a moderate enhancement to the therapeutic touch and conversation in the existing midwifery
care in the labor room.21,22 Therapeutic touch is a form of complementary and alternative therapy which believes that
energy can be channelled from the therapist to the client for healing purposes. In addition, therapeutic touch does not
involve tissue manipulation, such as in a massage. It happens just by placing the hand onto the desired body location.
Moreover, therapeutic touch helps by enhancing wellness and energy fields, and stimulates the patient’s natural healing
abilities.23,24

The combination of BRM that was used in RCT would increase the acceptability of this therapy by health-care
providers in the clinical units as the produced evidence would be of higher quality. BRM is a potential technique that can
be used to influence the physiological and psychological factors that affect labor pain and anxiety.25,26 Touch and support
during massage and reflexology improve the psychological status, and is highly appreciated by numerous Arab pregnant
women.

There are several theories that support the mechanisms of BRM on pain and labor outcomes which we have
elaborated in the protocol study.27 Briefly stating, the physiological mechanisms of deep-breathing exercises stimulate
the parasympathetic nervous system which improves blood circulation, releases endorphin, and decreases the heart rate.
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It also helps pregnant women to focus on their breathing instead of their uterine contractions, thus helping them to keep
calm.12,25

The mechanical action of reflexology and massage are based on energy theory postulating that an alternating pressure
on the reflex points of the feet also stimulate the parasympathetic nervous system that bring about the same effects
mentioned above.12,28 Additionally, serotonin, endorphin, and enkephalin hormones are released that help to reduce labor
pain, and suppress the release of stress hormones, such as the cortisol, epinephrine, and norepinephrine hormones.26

Touching and pressing during a massage could stimulate the afferent impulses that block pain transmission that are
based on the neuro-matrix pain theory.18,25 Skin-to-skin contact increases energy fluctuation between the pregnant
woman and the therapist, and encourages the homeostatic balance posited by the sympathetic resonance theory,29

whereas the cutaneous mechanoreceptors theory decreases the receptors’ responsiveness to pain which increases the
production of endorphin, and reduces adrenaline and noradrenaline.18,30

Labor pain and anxiety have negative consequences for both pregnant women and fetus outcomes.4,5 For pregnant
women, the consequences are prolonged labor, an increased rate of cesarean sections,4–6 and stress hormone levels, as
well as a decrease in the release of oxytocin hormone,4 along with increased fetal distress.31,32 Many studies have
reported that pharmacological methods reduce labor pain and anxiety.17–33 Several studies have also reported side-effects
for mothers, such as hypotension, prolonged second-stage of labor, and increased risk of assisted delivery. As well as
their new-borns, such as decreased blood flow to the placenta, fetal-hypoxia, and difficulty in lactation for new-borns.13

In spite of many women opting for non-pharmacological methods34 for pain management, the evidence for them on
labor pain management is still controversial.35 To the best of our knowledge, no study has been conducted previously
using the combination of non-pharmacological therapies, such as BRM on labor pain and anxiety, and also assessing its
effect on maternal and new-born outcomes during the first stage of labor.36,37

Accordingly, this study aimed to investigate the effectiveness of BRM intervention over standard care on managing
labor pain, anxiety and maternal-related outcomes among primigravidae in active labor in Saudi Arabia.

Materials and Methods
This is a single-blind-parallel clinical trial block-randomized and stratified by intramuscular pethidine at six-centimeter
cervical dilation which was conducted at the labor unit in Maternity and Children Hospital, Makkah, Saudi Arabia, from
May to October 2019. A detailed description of the methodology has been published elsewhere.27

Study Participants
The eligible participants were primigravidae, aged 20–35 years, between the 37th to 41st week of gestation at
recruitment, which had regular follow-ups at the antennal clinic, and had regular contractions38,39 (≥3 contractions per
10 minutes) where each contraction lasted for 40–55 seconds40,41 with cervical dilation at six-centimeter in the first stage
of labor.

Sample Size
The required sample was determined with the independent t-test using G* power software free42 with an estimated effect
size of 0.65 as the reduction in anxiety scores measured via the Spielberger State-trait Anxiety Inventory in the
intervention group was compared to the control group.18,43–45 The total number was 184 with 92 in each group after
an adjustment of (20%) for those who gave no response and/or dropped out. However, the sample size was further
inflated when the primigravidae encountered, in the early recruitment, and expressed a high preference for pain relief, and
thus a higher attrition rate was anticipated, and an increased possibility of participants that can turn into a cesarean
section delivery was noted.

Recruitment
This was conducted at the antenatal clinic for five days a week for a period of six weeks. The recruitment preceded an
educational session to draw the attention of the pregnant women and to explain both pharmacological and non-
pharmacological types of labor pain management, and their effects on women and new-borns. We also invited
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participation in our research by explaining about the nature, the process, and the procedures of the research intervention.
The eligible and consented participants had their follow-up card stamped. After their admission to the hospital’s labor
unit, the eligibility of the participants and consent was reconfirmed. The participants’ confidentiality was maintained
throughout the study.

Research Team Members Training
The principal investigator is a certified complementary therapist27 who designed and trained all research assistants
(research coordinators, massage therapists, and outcome assessors) until they were found competent for their tasks in
a pilot study. The research coordinators were to educate the pregnant women, explain the study, and obtain consent from
the potential participants. The research coordinators were also made to reconfirm the eligible participants and organize
the intervention sequence at the labor unit. The massage therapists were trained to perform the breathing exercises, foot
reflexology, and Swedish and Malay massage techniques. The outcome assessors were trained in applying the ques-
tionnaire and in measuring the outcomes.

Randomization
In this study, stratified block-randomization (https://www.sealedenvelope.com/ simple-randomizer/v1/) was used by the
principal investigator to achieve comparability of the intramuscular pethidine given by six-centimeter of cervical dilation.27

Allocation Concealment
After the eligibility of the participants who were admitted to the labor unit was reconfirmed, the allocation was done
when the women achieved cervical dilation of six-centimeter. The sequence of allocation was maintained throughout the
study until the estimated sample size was achieved. The research coordinators also organized and sent the massage
therapists to all the participants’ labor room, and the timing to enter was set for the outcome assessors. It was arranged
that every participant’s labor room was equipped with the BRM materials and was accompanied by a massage therapist.
The massage therapist would stop the massage when the research coordinator’s timer rings, after which they would have
to notify the outcome assessor to enter the labor room. This was maintained until all evaluations were completed and the
new-born was delivered. All women in the intervention and control groups received routine midwifery care in the labor
room.27

Study Intervention
The BRM intervention consists of five-minute breathing exercises, ten-minutes of foot reflexology per foot, and 35-
minutes of leg-back massage on top of the standard labor care. The BRM technique applied breathing exercises which are
deeply and rhythmically inhaled through the nose and slowly exhaled through the mouth during contractions. Foot
reflexology applies direct pressure on specific areas of the foot. The massage techniques utilized a combination of
Swedish and Malay traditional massages with five classical movements: effleurage, percussion, petrissage, friction, and
vibration. The Swedish effleurage massage was applied on the legs, and the Malay traditional massage was applied on the
lower and upper back. These were delivered by the principal investigator and trained research assistants.27

The control group received the standard midwifery care according to the hospital policy, which includes routine blood
tests, setting up intravenous access, monitoring the mother’s vital signs, cervical dilation, uterine contractions, fetal heart
rate, and charting the progress of labor on a partogram. The midwives provided routine labor pain management with
physical support encouragement for mobilization, posture adoption, confirming up-right and side-lying positions,
emotional support, such as positive talking, reassurance, and spiritual suggestion.46 Intramuscular pethidine was given
before six-centimeter but is not allowed after.11,12,31

Study Outcomes
The labor pain and anxiety were the primary outcomes, while maternal stress hormones, vital signs, fetal heart rate,
duration of labor, maternal satisfaction, and APGAR scores were the secondary outcomes.
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Primary Outcome
The labor pain intensity was measured using Present Behavioral Intensity (PBI) scale and Visual Analogue Scale (VAS). PBI
is a 5-point Likert scale that assesses the behavioral manifestations of pain by observing the patterns of respiration: normal
respiration scores 0, the frequency changes of respiration during contractions score 1, gasping reactions that cease during
contraction-relaxation scores 2, gasping that persists between contractions scores 3, and signs of agitation score 4. The PBI
scores range from 0 (no pain) to 4 (most severe pain).47,48 The VAS scores range from 1 (no pain) to 6 (most severe pain).49,50

This assessment process was explained by the outcome assessors and research coordinator to all the primigravidae participants
upon their admission to the labor unit before the commencement of the study. The pain intensity is measured by the PBI and
VAS scales were assessed during and after contractions for six times: before intervention, then at 25 and 45 minutes during the
intervention, then immediately after intervention, and at 120 minutes and 180 minutes after the intervention.27 The same times
were used to assess the outcomes in the control group (Figure 1).

AASPWL was used to assess the anxiety level of women in labor. It has two sub-dimensions: The Birth Process
Anxiety (BP - Anxiety) has six questions, and the Motherhood Constellation Anxiety (MC – Anxiety) has three
questions. BP-Anxiety assesses the mother’s anxiety related to the birth process and MC-Anxiety assesses the mother’s
feelings and concerns about the baby and its growth.51 Every question has an option in a 5-point Likert scale, ranging
from 1 (strongly disagree) to 5 (strongly agree). The total score ranges from 9 to 45, where higher scores indicate
a higher level of anxiety. AASPWL has a content-validity index scale more than (0.80), and Kendall’s W between the
opinions of the experts (W = 0.09; p = 0.08) with Cronbach’s alpha level of (0.77), significantly correlated (r = 0.36) with
the Beck Anxiety Scale.51 The anxiety scores were evaluated four times in the trial: before intervention, then immedi-
ately after intervention, and at 120 minutes and 180 minutes after the intervention.27 (Figure 1).

Before Intervention Intervention After Intervention After 
Delivery

Before Moving 
Mother to 
Postnatal

Intervention Group Breathing Reflexology Leg and Massage
Time 

(minute)
Baseline 5 10 15 20 25 30 35 40 45 50 55 60 90 120 180

Cervical 
dilatation

6cm

Blood 
Sample

Blood 
Sample

Measurements V/S V/S Duration 
of 

Labour

Maternal 
Satisfaction

FHR FHR
PBI PBI PBI PBI PBI PBI APGAR 

Score
Socio-

demographic 
Data

VAS VAS VAS VAS VAS VAS
AASP
WL

AASPWL AASPW
L

AASPW
L

Time 
(minute)

Baseline 5 10 15 20 25 30 35 40 45 50 55 60 90 120 180

Standard Obstetric and Routine Midwifery Care*

Figure 1 Intervention and outcomes process of the intervention and routine midwifery care groups.
Notes: Pre-intervention was done when the cervical dilation was at six-centimeter, the post-intervention immediately was done when the intervention ended in the
intervention group, and immediately the standardized obstetric care ended in the control group, and post-intervention evaluation was done after delivery of the newborn.
The red text represents the times in which the intervention and outcome measurements were performed. *Standard obstetric and routine midwifery care: Blood drawing
for routine tests, setting up an intravenous access, monitoring the mother and fetal vital signs, uterine contraction and cervical dilation, and charting the progress of labor on
partogram, providing labor pain management with physical support of regular assistance and encouragement for mobilization and posture adoption, confirming up-right and
side-lying position, and emotional support of positive talking, encouragement, reassurance and spiritual suggestion.
Abbreviations: AASPWL, anxiety assessment scale for pregnant women in labor; APGAR scores, appearance, pulse, grimace, activity, and respiration; FHR, fetal heart rate;
PBI, present behavioral intensity; VAS, visual analogue scale; V/S, vital signs.
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Secondary Outcomes
The stress hormones ACTH, cortisol, and oxytocin levels were taken pre-intervention at baseline six-centimeter cervical
dilation, and after intervention. The maternal vital signs were recorded from the maternal monitoring chart and the fetal heart
rate was recorded from the cardiotocography, during pre-intervention at baseline, and also immediately after intervention. The
duration of labor was obtained from the partogram in minutes. The maternal satisfaction regarding the labor and delivery was
measured with the Six Simple Questions for Maternal Satisfaction Questionnaire, which has six items, and each item has
a 7-point Likert scale from 1 (strongly disagree) to 7 (strongly agree). Higher total scores indicate a higher level of
satisfaction.52 Its Cronbach alpha was (0.86), and correlated at (r = 0.51) with the Labor and Delivery Satisfaction Scale.53

The APGAR scores were recorded from a maternal medical record. All the secondary outcomes except Six Simple Questions
were collected by health-care personnel as part of the standard routine care and the maternal satisfaction was measured by the
trained outcome assessors after delivery. Demographic information was collected after the delivery of the new-born and before
the participants leave the labor unit for the postnatal ward. This includes age, body mass index, education level, employment
status, gestational age, having seen a birth, attended birth preparation classes, attended classes on methods to reduce pain,
feeling towards childbirth, cervical dilation at admission, and intramuscular pethidine given (Figure 1).

Data Analyze
The data was entered by a blinded person and checked for accuracy by another person before analysis. A descriptive
statistical analysis was reported according to the distribution: the means and standard deviations were reported for normal
distribution data. The median and inter-quartile ranges were reported for non-normally distributed data. Categorical
variables were reported in frequencies and percentages.

Since many variables (repeated measure) were not normally distributed, the correlation between PBI and VAS was
estimated in Spearman correlation coefficient, and the Wilcoxon signed-rank test was used to assess the pairwise
comparison across time.

The Mann–Whitney U-test was used to compare the control and intervention groups for ordinal variables and for
interval scales. The effect sizes were estimated using SPSS version 25 and intention-to-treat analysis. The p value <0.05
was considered significant. The researcher used Generalized Linear Mixed Models to analyze the effectiveness of the
intervention effects of the two groups and repeated the measurements that were non-normally distributed.

The variables that were entered as covariates were confounding factors, such as the sociodemographic variables of
education and feeling towards childbirth. These variables were perceived to be different at baseline; the results were
adjusted for the two factors.

The statistical assumptions of the non-constant variability of the residuals and correlated-repeated observations were
verified. The sequential Bonferroni test was used to assess the effect of the intervention on the outcomes between the
groups across time.

Results
A total of 253 pregnant women were eligible and 225 (response rate of 88.9%) agreed to participate, with 113 and 112 in
the intervention and control groups, respectively (Figure 2). A total of 19 and 22 participants withdrew from the
intervention and control group, respectively, which resulted in a 16.8% attrition rate in the intervention group and
a 19.6% attrition rate in the control group (Figure 2). A total of 17 participants (7 in the intervention and 10 in the
control) were excluded for having to undergo emergency cesarean section due to fetal and/or maternal distress, prolapsed
umbilical cord, and maternal hemorrhage, and 15 (9 in the intervention and 6 in the control) were excluded due to
complications during labor that had to be assisted with instrumental delivery, such as non-reassuring fetal status and
prolonged second stage of labor. Otherwise, there were no serious adverse events, such as death recorded either in the
intervention or control group, or minor complications from the massage, such as discomfort, redness of the skin, or
muscle pain observed in the intervention group.

The demographics and obstetric characteristics of the study participants are shown in (Table 1). The mean age of the
study participants was 26 years in both the intervention and the control groups at (25.9 ± 2.5) in intervention group and
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Figure 2 CONSORT flow chart.
Note: Adapted from Schulz KF, Altman DG, Moher D, CONSORT Group. CONSORT 2010 Statement: Updated Guidelines for Reporting Parallel Group Randomised Trials.
PLoS Med. 2010; 7(3):e1000251. Copyright: © 2010 Schulz et al. Creative Commons Attribution License.74
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Table 1 Sociodemographic and Obstetric Characteristics of the Study Participants

Variable Intervention (n= 94) Control (n= 90)

Age (Mean ± SD) 25.9 ± 2.5 25.9 ± 2.8

BMI (Mean ± SD)a 29.6 ± 2.7 29.7 ± 3.2

Normal (18.5–24.9) 4 (4.3) 0 (0)

Overweight (25.0–29.9) 45 (47.9) 54 (60)

Obese (≥30) 45 (47.9) 36 (40)

Education

Primary Education 14 (14.9) 26 (28.9)

Secondary Education 39 (41.5) 39 (43.3)

University Degree 41 (43.6) 25 (27.8)

Occupation

Employed 51 (54.3) 52 (57.8)

Not Employed 43 (45.7) 38 (42.2)

Gestation Age in weeks (Mean ± SD) 40.2 ± 0.74 40.1 ± 0.80

Having seen a birth

No 42 (44.7) 42 (46.7)

Yes 52 (55.3) 48 (53.3)

Attended birth preparation classes

No 66 (70.2) 63 (70.0)

Yes 28 (29.8) 27 (30.0)

Attended classes on methods to ease pain

No 67 (71.3) 63 (70.0)

Yes 27 (28.7) 27 (30.0)

Feeling towards childbirth

Positive 86 (91.5) 63 (70.0)

Negative 8 (8.5) 27 (30.0)

Cervical dilation at admission

<3cm 53 (56.4) 46 (51.1)

3–5cm 41 (43.6) 44 (48.9)

≥6cm 0 (0) 0 (0)

Intramuscular Pethidine given

No 45 (47.9) 47 (52.2)

Yes 49 (52.1) 43 (47.8)

Abbreviation: aBMI, body mass index = weight (kg)/ [height (m)]2; at recruitment (pre-labour).
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(25.9 ± 2.8) in the control group. The mean body mass index, of the study participants was below 30 kg/m2 in both
groups. The mean gestational age of the study participants was about 40 weeks at full-term pregnancy when recruited,
and slightly more than (40%) of the participants had tertiary education. More than half of the study participants were
employed, and had seen the birth process. Most (>70%) of the study participants did not attend any classes on methods to
ease pain. However, a majority of the participants from the intervention and control group had a positive feeling towards
childbirth (90% vs 70%). Table 2 shows the outcome variables at baseline for both the intervention and control groups
that were comparable except in the motherhood constellation-anxiety score and serum cortisol level.

The BRM intervention lowered the scores of the pain (PBI and VAS scores), and anxiety (BP-Anxiety and MC-
Anxiety scores) significantly across time during and after contractions (p < 0.001) (Figure 3). However, all contrast
estimates of MC-Anxiety were positive, indicating that the scores of MC-Anxiety were significantly higher in the
intervention groups. There were no significant changes in the pain and anxiety scores in the control group across time.
The PBI and VAS scales correlated well during and after contraction over the six times of measurement where the
correlation coefficient ranged from (0.48 to 0.87, p < 0.001). The intervention group reported lower pain scores in PBI
and VAS scales compared to the control group (p < 0.001). The intervention group also reported lower anxiety scores in
BP-Anxiety scale, but higher in MC-Anxiety scale when compared to the control group. There was a statistically
significant difference in the anxiety scores between the intervention and control group (p < 0.001). There were also

Table 2 Comparing Median (Inter-Quartile) Ranges of the Outcome Variables in Intervention and Control Groups at Baseline

Research Variables Intervention (n=94)
Median (IQR)

(Min-Max) Control (n= 90)
Median (IQR)

(Min-Max) P-value

Present Behavioural Intensity (0–4) 3 (1) 1–4 3.5 (1) 2–4 P = 0.320

Visual Analog Scale (1–6) 5 (2) 1–6 5 (2) 3–6 P = 0.243

Birth Process –Anxiety (1–30) 4.5 (0.5) 2.83–5 4.5 (0.6) 3.33–5 P = 0.949

Motherhood Constellation- Anxiety
(35–45)

4.5 (0.6) 2–5 3.6 (0.7) 1–5 P = 0.032*a

Adrenocorticotropic Hormone,
Range (5.00–27.00 pg/mL)c

129.4 (112.2) 28.6–380.2 146.8 (149.7) 10.56–380.2 P = 0.058

Cortisol, (unit) Range (101.1–535.7
nmol/mL)d

1466.9 (232.6) 145.8–1670.7 1390.4 (140.6) 143.1–1577.2 P < 0.001**b

Oxytocin, (unit) Range (50-over
2000 pg/mL)c

101.2 (20.7) 50–317.39 101.3 (28) 37–236.2 P = 0.173

Maternal Pulse Rate, Range (80–100
beats/minute)

88 (7) 72–120 88 (7) 72–110 P = 0.554

Maternal Respiration Rate, Range
(6–18 breaths/ minute)

20 (2) 12–28 20 (2) 12–25 P = 0.686

Systolic Blood Pressure, Range
(100–140 mm Hg)e

120 (10) 100–130 113.5 (10) 100–130 P = 0.055

Diastolic Blood Pressure, Range
(60–90 mm Hg)e

70 (8.5) 60–90 70 (18.5) 50–90 P = 0.300

Fetal Heart Rate, Range (110–160
beats/minute)

152 (15) 120–166 151.5 (11) 128–166 P = 0.351

Notes: *aP-value- Significant at p < 0.05. **bAdjusted P-value (the sequential Bonferroni adjusted significance level is 0.05). cPicograms per millilitre. dNanograms per
milliliter. eMillimeters of mercury.
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significant differences observed between the intervention and the control groups in all the secondary outcomes except in
the maternal respiration rate (Table 3).

A significant decrease in cortisol and ACTH levels and a rise in oxytocin levels were observed in the intervention
groups (Table 3). The maternal pulse rates, blood pressure, fetal heart rate, and duration of labor were significantly lower,
and APGAR scores and maternal satisfactions were significantly higher in the intervention group compared to the control
group (Table 3).

All variables were measured when the cervical dilation was at least six-centimeter (post-baseline and pre-
intervention), and immediately post-intervention, while the APGAR scores, duration of labor, and maternal satisfac-
tion were measured only post-intervention after the first 60 minutes of delivery of the baby. The detailed results of the
comparison between pre-intervention and post-intervention in the intervention and control groups on secondary
outcomes are shown in (Table 3). All the secondary outcomes showed a significant difference between the interven-
tion and the control group except the maternal respiration rate beats per minute which showed no significant
difference.

Figure 3 Pain and Anxiety Scores. Pain intensity were measured when the cervical dilation was at least 6 centimeters, then at 25, and 45 minutes during the intervention.
Thereafter, at 60 minutes after intervention, 120 minutes and 180 minutes after intervention. They were measured before and after contraction in both intervention and
control groups. The anxiety level was measured when the cervical dilation was at least 6 centimeters, then at 60 minutes immediately after intervention, 120 minutes and
180 minutes after intervention.
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Discussion
BRM intervention reduced labor pain, improved labor experience, stress hormone levels and neonatal outcomes on top of
intramuscular pethidine when compared to standard labor care in a public hospital in Saudi Arabia. This study is novel
from the aspect of combining three non-pharmacological therapies’ mechanisms (BRM) into a singular mechanism to
achieve reduced labor pain and anxiety, which are one of the most important problems that affect pregnant women during
their first stage of labor.

This study recruited relatively healthy primigravidae, aged 20–35 years, between the 37th to the 41st week of
gestation age, without medical complications from the antenatal clinics at MCH. The participants were randomized at
six-centimeter cervical dilation at the labor unit because there would be no more intramuscular pethidine prescribed

Table 3 Comparison Between Intervention and Control Groups on Secondary Outcomes in Median Ranges at Baseline and After
Delivery

Outcomes Time Intervention Group
(n = 94)

Control Group (n
= 90)

P-value

Adrenocorticotropic, pg/mLd Pre-interventionb 164.4 186.6 P = 0.058

Immediately post-intervention 132.9 209.0 P < 0.001a

Cortisol, nmol/Le Pre-interventionb 1337.1 1318.1 P < 0.001a

Immediately post-intervention 1230.6 1360.0 P < 0.001a

Oxytocin, pg/mLd Pre-interventionb 103.1 105.9 P = 0.173

Immediately post-intervention 158.6 121.3 P < 0.001a

Duration of Labour/ Minute From 3 to 6 cm cervical dilationc 295 380

From 6cm to deliver the placentac 165 332.5 P < 0.001a

Maternal Pulse Rate, Beats/
Minute

Pre-interventionb 85.3 84.2 P = 0.554

Immediately post-intervention 78.6 82.9 P < 0.001a

Maternal Respiration Rate,
Breaths /Minute

Pre-interventionb 20.9 20.3 P = 0.686

Immediately post-intervention 20.2 20.1 P = 0.730

Maternal Systolic Blood Pressure,
mmHgf

Pre-interventionb 116.6 114.1 P = 0.055

Immediately post-intervention 114.9 119.2 P < 0.001a

Maternal Diastolic Blood
Pressure, mmHgf

Pre-interventionb 73.8 71.9 P = 0.300

Immediately post-intervention 69.7 77.4 P < 0.001a

Fetal Heart Rate, Beats/Minute Pre-interventionb 150.2 148.9 P = 0.351

Immediately post-intervention 135.0 148.5 P < 0.001a

APGAR Scores 1st minute Post-intervention: after delivery of the
newbornc

9.0 8.0 P < 0.001a

APGAR Scores 5th minute Post-intervention after delivery of the
newbornc

10.0 9.0 P < 0.001a

Maternal Satisfaction Post-intervention after delivery of the
newbornc

6 4.2 P < 0.001a

Notes: aP-value- Significant at p < 0.05. bPre-intervention at baseline six-centimeter. cPost intervention after delivery of the new-born. dPicograms per milliliter. eNanomoles
per liter. fMillimeters of mercury. Pre-intervention was done when the cervical dilation was at six-centimeter, the post-intervention evaluation was done immediately when
the intervention ended in the intervention group, and immediately the standardized obstetric care ended in the control group, and post-intervention was done after delivery
of the newborn. APGAR scores, duration of labor, and maternal satisfaction were measured after the delivery of the new-borns.
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beyond this. The randomization strategy was successful and allows the BRM effect to be interpreted disregarding the
effect of the analgesia, and ensuring homogeneity of the participants in both groups except in their MC-Anxiety scores,
and cortisol levels at baseline. This indicates that the randomization was effective, and the differences were likely due to
chance occurrences.

The MCH is the only public sector hospital that provides the obstetric services to the women of Makkah and its
surrounding regions, and thus the participants recruited from the hospital should be a good representation of the
primigravidae of Makkah. When we compare this study to another study by Azzeh et al54 among the subgroup of
primigravidae women attending the antenatal care unit in the Medical Center of Umm Al-Qura University in Makkah
City (n = 266), the mean age was (25.2 ± 4.1 years), and the mean body mass index was (24.5 ± 5.0 kg/m2). These were
comparable to our study participants. However, being a non-experimental study conducted at a tertiary medical center,
their primigravidae were higher educated (71% with a university degree; n = 188) and unemployed (n = 208).54

Generally, the trial recorded higher PBI and VAS scores in the control group compared to the intervention group,
while the pain scores decreased significantly across time only in the intervention group. This shows that the breathing
exercises, reflexology, and massage when combined and delivered as a package relaxed the primigravidae in labor and
reduced pain perceptions. This positive impact on lowering the labor pain has also been observed in earlier
studies.43,55–57 Different RCTs utilized massage, acupressure, massage plus acupressure, sacral massage, and Lamaze
breathing as interventions and reported significantly lower VAS scores, ranging from (3.57 to 8.83) in the intervention
group.43,55–57 Another study reported lower pain scores in the massage group that applied firm and rhythmic back
massages PBI scored (1.73 ± 0.45) compared to the control group (2.17 ± 0.59).48 Studies that applied foot reflexology
and Swedish massages during labor reported lower pain scores on the McGill Pain Scale in the intervention group.58,59

We used PBI and VAS as two complementary pain measures, and we observed consistent effects of BRM on labor
pain but the effect sizes were larger on PBI than the VAS measure. It is evident that although different pain scales were
used to measure the labor pain in the different RCTs, the lower pain scores were observed in the intervention group. Such
similar findings strengthen the corpus of evidence that non-pharmacological therapies, such as BRM, help in reducing
labor pain. This pain alleviation might be because of the apparent mechanism of action of the BRM intervention that
stimulates the parasympathetic nervous system resulting in a state of calmness in the body, leading to reduced pain
perceptions.27

The trial recorded higher BP-Anxiety scores in the control group compared to the intervention group, while the BP-
Anxiety scores decreased significantly across time only in the intervention group. This shows that the anxiety assessed by
birth process related questions that describe the pregnant woman’s feelings/emotions, and faintness. Wherein they felt
they could possibly hurt themselves or their new-borns, and would feel they are weak or may cry at any time, as was
usually experienced by the primigravidae during labor, was effectively reduced. This positive impact in lowering anxiety
has also been observed in studies in Iran and Turkey in which foot reflexology was reported to decrease the anxiety on
Spielberger State-Trait Anxiety Inventory.44,58

Similarly, other studies that used sacral massage, massage, and the presence of an attendant as an intervention also
reported lower anxiety in the intervention group.43,56,60 The same mechanism of action via the stimulation of the
parasympathetic nervous system, along with the release of endorphin, encephalin, and enkephalin, cumulatively decreases
the heart rate and the release of stress hormones, and correspondingly increases feelings of calmness in the body.27

This study observed a larger effect size on the BP-Anxiety scale; however, the intervention group reported an increase
in anxiety scores in the MC-Anxiety scale at all-time intervals. This means that despite the BRM intervention, the anxiety
scores concerning the survival and growth of the baby were gradually increasing in the intervention group. It is not
directly clear what could be the reason for this observation as these primigravidae were experiencing lower pain, anxiety,
and shorter labor durations. This might be due to other unobserved factors that influenced the anxiety levels during the
labor, such as socio-personal characters, personality traits, lack of family support, and negative beliefs about the
childbirth process,61 or simply because of chance occurrence. This negative impact in the increase in anxiety scores
has not been evident in any previous studies, and future studies could be conducted to explore these possible factors and
similar interventions that could be modified to address and alleviate this anxiety. Additionally, validation studies for the
AASPWL scale in the Saudi population are warranted.
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This trial recorded a significant decrease in the levels of stress hormones, cortisol, and ACTH, and an increase in the
level of oxytocin in the intervention group. In contrast, cortisol and ACTH hormones increased significantly in the
control group. This positive impact in lowering stress hormonal levels has been evident in earlier studies that used
massage, reflexology, yoga, and Swedish massage as an intervention.62–65

These observations are consistent with the effects on lowering pain and anxiety perceptions, and the mechanism of
actions on the parasympathetic and sympathetic nervous systems. Touch is believed to affect the release of oxytocin and
reduce the level of ACTH. Reflexology is known to be able to help in reorganizing and stabilizing the hormonal levels,
and allowing the body system to work at its best. This trial included only cortisol, ACTH, and oxytocin levels, but future
studies could be conducted by adding some others, such as beta-endorphin, epinephrine, and norepinephrine levels to
better understand the effect of intervention across the broad range of hormones.66

This trial also reported improved vital signs including the fetal heart rate and high APGAR scores, shorter duration of
labor, and high maternal satisfaction in the intervention group compared to the control group. These positive impacts are
reassuring as they were also observed in earlier studies where sacral massage, foot massage, low back massage,
reflexology, the presence of attendant, and Quran sound were used as interventions.18,30,60,67–71

In a quasi-experimental study, where Acu-Yoga was used as an intervention, a lower fetal heart rate was observed in
the intervention groups.72 The positive impact of high APGAR scores has been evident in the earlier studies that used
foot reflexology and massage as an intervention.58,62,73 However, another RCT used massage as an intervention and
reported a non-significant difference in APGAR scores between the intervention and control groups.67 These inconsistent
effects on the maternal and fetal vital signs might be due to the heterogeneity in the conduct of the studies and the
intensity of the interventions. The same mechanism of parasympathetic nervous system activation that reduces resistance
in the uterine arteries and facilitates blood flow to the placenta could result in an improved intrauterine fetal heart rate and
improved health status of the new-born.72

Strengths and Limitations
This study included both the objective and subjective outcome measures that provided a more complete assessment of the
BRM’s effect on the labor experience besides pain. It measured pain and anxiety at multiple times from the baseline at
cervical dilation at six-centimeter, and at 25-, 40-, 60-, 120-, and 180-minutes post-intervention to examine the effect of
intervention on different time intervals. However, there were limitations to the study which were exposed when clarifying
the results. Firstly, the BRM intervention was interrupted by the routine midwifery care, such as the hourly vital signs,
vaginal examination, and fetal heart monitoring. This might have caused a loss of effectiveness in the BRM intervention.
Second, although the VAS is a common method in measuring the non-labor pain intensity, it is not a reference standard
for assessing labor pain. However, it might still be a useful tool in the study participants if they are of the same general
ethnic origin and if it was applied consistently over the different labor stages and compared to another pain measure.

Although optimal effort has been made to blind the research coordinators and outcome assessors, these might be
compromised due to the nature and setting of the study. However, the impact is minimal as the whole sequence of tasks
by all research assistants was pilot tested and was proven to have sufficient blinding on the research coordinators when
allocating groups and on the outcome assessors. Furthermore, the principal investigator has conducted several audits to
ensure the validity of the intervention flow and secure the collected data. The blinding of the primigravidae mothers was
not possible in the study of this nature of the intervention as the performance biases (reactivity, compensatory rivalry and
demoralization) in the participants and detection bias in the outcome assessors could not be fully avoided. However, we
believe the performance biases were less substantial on the outcomes since labor is an intense process that can
overwhelm women and their personal preferences.

Lastly, the study participants were primigravidae and at low risk, and therefore the results may not be generalized to
either multigravidae, complicated labor, or in the second, third, and fourth stages of labor. Additionally, the risk of
multiple testing and alpha error was possible but unlikely because even if two-sided alpha of (0.0125) were used to test
significance for the pain and anxiety (twice; each during and after uterine contraction) to account for the 4 analyses, the
observed effects were still significant at the (p < 0.001) (Figure 3).
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Conclusion
BRM intervention has shown benefits in labor pain and experience on top of intramuscular pethidine measured by
different subjective and objective tools including the maternal and new-born health status. Primigravidae who received
BRM intervention during the first stage of labor experienced significantly reduced labor pain, anxiety, and labor duration,
and improved maternal outcomes (vital signs, maternal satisfaction, higher oxytocin levels, reduced cortisol and ACTH
levels). As well as the new-born outcome (higher APGAR scores at the 1st and 5th minute).

This study supports the effectiveness of BRM as an essential tool to address obstetric, psychological, and new-born
outcomes in relatively healthy primigravidae. It provides good evidence for midwifery care to consider BRM as one of
the non-pharmacological interventions in the labor unit.
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