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Applying a physiotherapy protocol to women
during the active phase of labor improves
obstetrical outcomes: a randomized clinical trial

Licia Santos Santana, XX; Rubneide Barreto Silva Gallo, XX; Silvana Maria Quintana, XX; Geraldo Duarte, XX;
Cristine Homsi Jorge, XX; Alessandra Cristina Marcolin, XX
BACKGROUND: Labor is a physiological process triggered by mechanical and hormonal events that promote uterine contractions to expel
the fetus.
OBJECTIVE: This study aimed to evaluate the effectiveness of a nonpharmacologic childbirth care protocol in women in the active phase of
labor in improving obstetrical and perinatal outcomes.
STUDY DESIGN: This was a randomized trial with concealed allocation, assessor blinding, and intention-to-treat analysis. A total of 80 low-
risk primigravida women at the end of pregnancy admitted at the beginning of the active phase of labor participated in the study. The participants
were divided into an experimental group (n=40) and a control group (n=40). Women in the experimental group received 4 interventions: ambula-
tion at 4 to 6 cm of cervical dilation, alternation of maternal postures, transcutaneous electrical nerve stimulation at 6 to 7 cm, and a warm
shower bath at >7 cm. The control group received only routine obstetrical care during labor. The parturient could request pharmacologic analge-
sia at any time during the study. The main outcome measures were the duration of the active phase of the first stage of labor, the duration of the
expulsive phase of labor, and the prevalence of labor dystocia as assessed by the partograph. The researchers collected other maternal and neo-
natal data from official birth records.
RESULTS: The parturients who received the nonpharmacologic protocol had a shorter active phase of the first stage of labor (444 minutes in
the control group and 373 minutes in the experimental group; P=.02), presented rupture of membranes later in labor (7 cm in the control group
and 8 cm in the experimental group; P<.01), requested pharmacologic analgesia with more significant cervical dilation (5 cm in the control group
and 8 cm in the experimental group; P<.01), requested fewer additional doses of analgesics, and had lower labor dystocia rates than the patients
in the control group. In addition, there was no difference in other maternal and perinatal variables between the control group and the experimental
group.
CONCLUSION: The implementation of a sequential nonpharmacologic protocol composed of ambulation, transcutaneous electrical nerve
stimulation with change of upright positions, and warm shower bath has the potential to reduce labor pain, as reflected in decreased and delayed
use of pharmacologic analgesia and reduced duration of the active phase of labor and dystocia rates. Maternity hospitals should provide this pro-
tocol, and women should be encouraged to request this childbirth care protocol.
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Why was this study conducted?
There is no physiotherapeutic protocol of nonpharmacologic resources that
reduces the duration of the active phase of labor and the prevalence of labor dys-
tocia, therefore constituting a need for study.

Key findings
The protocol adopted in this study reduced the duration of the active phase of
labor and the incidence of dystocia.

What does this add to what is known?
This nonpharmacologic protocol can reduce the length of labor, delay pharma-
cologic analgesia, and decrease the need for additional doses of analgesics and
dystocia rates without perinatal compromise.

Original Research ajog.org
Introduction
Labor is a physiological process triggered
by mechanical and hormonal events that
promote uterine contractions to expel the
fetus.1 Body and emotional preparations
through respectful maternity care with
evidence-based interventions2−5 are nec-
essary for pregnant women to better
accept vaginal delivery within this painful
scenario. Studies have shown that labor
pain can be alleviated by nonpharmaco-
logic resources (NPRs) that are safe, easily
applicable, noninvasive, and harmless to
the pregnant woman and her fetus.6−10

Parturients can use several NPRs,
such as relaxation and breathing exer-
cises, continuous support, movements,
pelvic exercises on a birth ball, massage,
shower bath, and transcutaneous elec-
trical nerve stimulation (TENS). These
NPRs can be applied in isolation, com-
bined or sequentially, depending on the
parturient’s desire, the healthcare team’s
training, and the availability of resour-
ces in the scenario.1,10−15

The pain relief provided by NPRs is a
benefit known and described by several
studies.16−18 However, some pieces of
evidence show that these resources may
improve myometrial contraction qual-
ity, increase the cervical dilation speed
and pelvic diameters, and facilitate the
fetus’s descent and cardinal movements
in the birth canal.15 Therefore, they
could influence the mechanism of labor
and modify its progression and thus
improve maternal and perinatal out-
comes. These results represent good
indicators of obstetrical care quality and
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help choose which evidence-based
interventions should be used to improve
outcomes.19,20 In contrast, few random-
ized controlled trials (RCTs) have eval-
uated the effects of various physical
therapy resources used in different labor
stages.

Although there are relevant studies
addressing the use of nonpharmacologic
resources for pain relief and correction
of dystocia during labor, there are few
randomized and controlled articles, and
more research is needed on the subject
and the effects of these methods on
maternal and perinatal outcomes.
Therefore, it is necessary to establish
and use a care protocol for parturients
to compare the groups (control and
intervention) and to demonstrate the
effectiveness of these methods in the
different moments of labor and deliv-
ery.

Hence, the objectives of this study
were to evaluate if (1) a physical therapy
protocol modifies the duration of the
active phase of labor, the duration of
the expulsive phase of labor, and the
prevalence of labor dystocia and (2) a
physiotherapy protocol modifies the
prevalence of intrapartum fetal compro-
mise and improves neonatal outcomes.

Methods
Study design
This study was an RCT with concealed
allocation, assessor blinding, and inten-
tion-to-treat analysis. The researchers
registered the study protocol on the
website ClinicalTrials.gov (identifier
NCT01601860). After selecting the par-
turients, the primary researcher ran-
domized them to an experimental
group (EG) or a control group (CG)
according to computer-generated ran-
dom assignments (Randomization.
com). The primary researcher applied
the NPR protocol to the EG by cervical
dilation, as explained below. A second
researcher, who remained blinded to
the participants’ group, evaluated
women from the EG and CG and
assessed the outcomes. Parturients in
the CG received routine maternity care
and were assessed by the blinded
researcher simultaneously with the
pregnant women in the EG. The blinded
researcher also collected obstetrical and
perinatal outcome data from the partici-
pants’medical records.

Participants, researchers, and center
All participants were recruited from
among the parturients admitted to the
Reference Centre of Women’s Health of
Ribeir~ao Preto-MATER, S~ao Paulo, Bra-
zil, from May 2012 to July 2015. The
inclusion criteria were low-risk primi-
gravida at > 37 weeks of gestation with
a single fetus in the cephalic position,
spontaneous onset of labor, cervical
dilation of 4 to 5 cm and ≥2 uterine
contractions, intact ovular membranes,
and the ability to read the consent form
and understand the study. The exclu-
sion criteria were the use of analgesic
medications or other drugs that inter-
fere with uterine contraction from hos-
pital admission to randomization,
cognitive or psychiatric problems, or
other risk factors (gestational hyperten-
sion or gestational diabetes mellitus).
The reasons to stop the intervention
protocol were as follows: the participant
desired to stop or had an intolerance to
the NPR application because of pain,
fetal compromise; cesarean delivery per-
formed before the end of the research
protocol, and an inability to obtain rele-
vant data from maternal and neonatal
medical records. The participants were
free to withdraw from the study at any
stage.
Although the primary researcher was

a physiotherapist with 4 years of clinical
experience, there was a standardization
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of the methods to evaluate labor pain to
minimize the researcher’s interference.
The therapists assumed the same role
(ie, the primary researcher performed
randomization and application of the
protocol or routine care, whereas the
blinded researcher measured the out-
comes). The baby’s heart rate was evalu-
ated every 30 minutes by the doctor as a
way of identifying any fetal distress.

Intervention protocol
The EG received 4 NPRs: ambulation,
free alternation of maternal postures,
TENS, and shower bath. The primary
researcher instructed the participant to
walk at the beginning of the active
phase of labor during 4 to 6 cm of cervi-
cal dilation. This intervention was
intended to be delivered for 30-minute
periods with stops for 10 minutes for
assessment. If a participant progressed
to the next level of cervical dilation, the
researcher proceeded to the next inter-
vention. The researcher attended partic-
ipants in the CG for 30-minute periods,
as performed for the EG, although they
were only present for observation and
to answer questions; they did not know
which group the participant belonged
to alternate positions with the use of
electrodes.
The next 2 interventions were admin-

istered when the participant reached
6 cm of cervical dilation. The primary
researcher proposed alternate upright
positions to the participants every 15
minutes in the following sequence:
squatting, sitting, supine, standing, and
“on-all-fours” position in association
with TENS. Moreover, 2 pairs of elec-
trodes measuring 5£9 cm were fixed on
the participants’ paravertebral regions
using surgical tape. The paired electro-
des were placed 1 cm laterally on either
side of the spine at the T10 to L1 and S2
to S4 levels. The parameters used were
80-Hz frequency and pulse width of 75
ms, and the parturients individually
titrated the intensity according to their
sensitivity. The fourth intervention was
applied when cervical dilation was at
>7 cm. The primary researcher led the
participant to take a warm shower for
40 minutes with the water at 37°C and
with the primary researcher’s
supervision. The parturient could
request pharmacologic analgesia or
interruption of the intervention at any
time during the study.

Experimental and control groups
Participants in both groups received all
routine obstetrical care based on the
World Health Organization (WHO)
recommendations. In addition, the par-
ticipants in the CG were allowed to
choose the most comfortable position.
Oxytocin could be used when indicated
by the partograph, and pharmacologic
analgesia was available to all pregnant
women if they wished.

Outcome measures

Primary outcomes. The primary out-
comes were the duration of the active
phase of labor, the duration of the
expulsive phase of labor, and labor dys-
tocia. The instrument used to measure
these outcomes was the partograph of
the WHO. The healthcare team that
evaluated the participant and filled out
the partograph was blind to the partici-
pant group. The active phase of labor
was from 4 cm to complete cervical
dilation. The length of the expulsive
phase of labor was from complete cervi-
cal dilation to fetal expulsion. Labor
dystocia may range from “abnormally”
slow dilation of the cervix during active
labor or the fetus’s slow descent during
the expulsive phase of labor. “First-stage
protraction” was diagnosed in pregnant
women at ≥4 cm who were dilating less
than approximately 1 cm/hour. “First-
stage arrest” was diagnosed at cervical
dilation of ≥4 cm in a patient with rup-
tured membranes and no cervical
change for ≥2 hours despite adequate
contractions. “Prolonged second stage”
was considered when a nulliparous
woman without epidural anesthesia had
pushed for 3 hours or a multiparous
woman without epidural anesthesia had
pushed for 2 hours. If a woman had epi-
dural anesthesia, there was an addi-
tional hour in the expulsive phase of
labor. “Second-stage arrest” was diag-
nosed in a patient with ruptured mem-
branes and no fetal descent for
≥2 hours after complete cervical
dilation. The researchers considered the
first-stage protraction and prolonged
second stage together as functional
dystocia.21

Secondary outcomes. The obstetrical
outcomes included time taken for the
parturient to request neuraxial labor
analgesia, cervical dilation in which
rupture of membranes occurred, the
need to stimulate labor with oxytocin,
mode of birth, maternal hemorrhaging
(requiring surgical approach or blood
transfusion), and postpartum infection.
The perinatal outcomes included meco-
nium in the amniotic fluid, intrapartum
fetal compromise, 1-minute and 5-min-
ute Apgar scores, and neonatal intensive
care unit admission.

Sample size and data analysis
The researchers used the study by Rag-
nar et al22 to calculate the sample size
that showed a difference in the duration
of the expulsive phase of labor approxi-
mately 25% between the groups (CG
and EG). They calculated 40 partici-
pants for each group with a significance
level of 5% and a test power of 95%.
The participants’ baseline characteris-
tics and the outcome measures at each
assessment point were summarized as
mean (§SD) or number (percentage) as
appropriate. Independent t test and
Mann-Whitney U test were used to
compare continuous variables, and the
chi-square test was used to compare
nominal variables. The survival analysis
by Kaplan-Meier method was per-
formed to highlight the differences in
the active phase of labor and duration
of the expulsive phase of labor between
the groups.

Results
Flow and characteristics of
participants throughout the study
The flow of participants throughout the
trial is shown in Figure 1. A total of 378
parturients were assessed, and 298 par-
turients did not meet the inclusion cri-
teria. A total of 80 participants were
included and enrolled in the study’s 2
arms: the EG (n=40) and the CG
(n=40). There was no loss to follow-up
of participants, and no participant left
November 2022 AJOG Global Reports 3
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FIGURE 1
Flow of participants throughout the study

Some participants were excluded by more than 1 criterion.
TENS, transcutaneous electrical nerve stimulation.

Santana. Physical therapy during labor and obstetrical outcomes. Am J Obstet Gynecol Glob Rep 2022.
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the study. Baseline characteristics
(Table 1) showed that the groups were
balanced for features, including mater-
nal age, pregestational and current body
mass index, educational status, marital
status, presence of a person during
labor, participation in a childbirth prep-
aration course, and uterine dynamics at
the enrollment into the study.
The obstetrical features of the partici-

pants are shown in Table 2. The CG
4 AJOG Global Reports November 2022
and EG were similar regarding gesta-
tional age at birth (P=.23), the need for
oxytocin to stimulate or correct labor
(relative risk [RR], 1.28; 95% confidence
interval [CI], 0.96−1.70), and request
for neuraxial labor analgesia (RR, 1.06;
95% CI, 0.91−1.22).

Effect of intervention
Parturients in the CG had significantly
higher dystocia rates than those in the EG
(RR, 1.31; 95% CI, 1.02−1.69). However,
the types of dystocias, meaning functional
dystocia (70.5% for CG vs 65.3% for EG),
first-stage arrest (17.6% for CG vs 11.5%
for EG), and second-stage arrest (11.7%
for CG vs 23% for EG), were in similar
proportions in the groups.
The mean durations of the active

phase of labor were 444§188 minutes
and 373§134 minutes in CG and EG,
respectively. Therefore, the active phase
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TABLE 1
Baseline characteristics of the participants in the control and experi-
mental groups

Groups
Maternal characteristics Control (n=40) Experimental (n=40)

Age (y), mean (§SD) 21.8 (§4.22) 22 (§4.49)

PPW (kg), mean (§SD) 60.5 (§13.00) 61.1 (§14.40)

PDW (kg), mean (§SD) 72.6 (§14.70) 73.6 (§14.40)

Height (cm), mean (§SD) 1.6 (§0.07) 16.0 (§0.05)

BMI (Kg/m2),mean (§SD) 28.4 (§5.36) 28.6 (§4.94)

Marital status, n (%)

Single 6 (15.0) 13 (32.5)

Married 11 (27.5) 8 (20.0)

With partner 23 (57.5) 19 (47.5)

Educational level, n (%)

Elementary school 13 (32.5) 9 (22.5)

Middle school 24 (60.0) 27 (67.5)

High school 3 (7.5) 4 (10.0)

Paid employment, n (%) 17 (42.5) 12 (30.0)
BMI, body mass index; PDW, predelivery weight; PPW, prepregnancy weight; SD, standard deviation.

Santana. Physical therapy during labor and obstetrical outcomes. Am J Obstet Gynecol Glob Rep 2022.
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of labor was significantly faster in the
EG by a mean of 71 minutes. Figure 2
demonstrates that half of the patients in
the CG reached the expulsive phase of
labor at the end of 458 minutes,
although this occurred after 405
minutes for the EG. In addition, it is
possible to notice that only 2 patients
gave birth in the EG after 600 minutes,
whereas the number of parturients that
gave birth after this time is much higher
in the CG. In contrast, the average
length of the expulsive phase of labor
was 7.5 minutes less in the EG, but this
was not significantly different between
the groups (P=.16).
The participants in the CG requested

pharmacologic analgesia earlier than
the participants in the EG (5 cm vs
8 cm, respectively; P<.0001). Therefore,
the experimental protocol postponed
the need for pharmacologic analgesia
for pain relief. This event resulted in a
significantly higher number of addi-
tional doses of analgesia after the initial
dose in the CG (RR, 1.67; 95% CI, 1.15
−2.24). Moreover, 5 parturients
(12.5%) in the EG and 3 (7.5%) parturi-
ents in the CG did not use any analgesic
medication.

The rupture of amniotic membranes
was significantly earlier in the CG than
in the EG. Cervical dilation was 1.0 cm
greater in the EG than in the CG before
the rupture of membranes (P=.003).
However, the prevalence of the oppor-
tune rupture of membranes (>6 cm)
was similar in both groups (Table 2).

Among the women who had a vagi-
nal delivery, there was no significant
difference in the episiotomy rates
between the groups (P=.19). In addi-
tion, the postpartum complication rates
were similar between the groups
(P=.15), although 2 women in the CG
had hemorrhaging. However, this result
should be interpreted with caution as
no patient presented any hemorrhagic
complication in the EG. No patient had
a postpartum infection.

There was no significant difference
among any neonatal outcomes, as
shown in Table 2. All of the newborns
had 5-minute Apgar scores of >7 in
both groups, and respiratory distress
rates were similar. Only 2 newborns in
the CG and 1 newborn in the EG had
respiratory distress and were admitted
to an intermediate care unit (P=.56).

Discussion
Main findings
This study showed that the parturients
who received the NPRs had a shorter
active phase of labor, presented rupture of
membranes later, and had lower dystocia
rates than the patients in the CG. More-
over, they requested analgesia with more
significant cervical dilation and fewer
additional doses of analgesics. In addition,
there was no difference in other maternal
and perinatal variables between the
groups. The protocol used in this study
included NPRs designed to promote these
outcomes individually and safely.

Comparison with literature
Some authors have evaluated the effect
of walking on the duration of the active
phase of labor. Randomized studies by
Bio et al,8 Mamede et al,23 Regaya et
al,19 and Mathew et al24 demonstrated
significant and similar reductions to
that observed in our study in the EG.
Mamede et al23 showed an average
reduction in the active phase of labor of
2.04 hours in the group of parturients
who walked, similar to the data from
our study (112 minutes). Furthermore,
Ben Regaya et al19 showed a significant
reduction (34%) in the duration of the
active phase of labor in primigravidae
of the EG, whereas our results demon-
strated a reduction of 23% in the EG.
These articles only differ from the cur-
rent study concerning the application
time of the resource. Note that the pro-
tocol was started in our patients when
they were in labor with 4 to 5 cm dila-
tion, a criterion used in the institution
to allow studies with patients; however,
in a recent prospective study, the WHO
indicates 6 cm as a definer of the activa-
tion phase of labor.25

The benefits of upright positions on
labor duration seem to be related to the
augmented uterine blood volume, effect
of gravity, and pelvic mobility.20 The
increase in uterine blood flow allows a
concentration of endogenous oxytocin
November 2022 AJOG Global Reports 5
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TABLE 2
Obstetrical and neonatal outcomes of the participants in the control and experimental groups

Groups Effecta,b or P valuec

Outcomes Control (n=40) Experimental (n=40) Control relative to experimental

GA at birth (wk), mean (§SD) 39.2 (§1.34) 39.6 (§1.33) �0.42 (�1.02 to 0.17)a

Need of oxytocin, n (%) 32 (80) 25 (62.5) 1.280 (0.96−1.70)b

Pharmacologic analgesia, n (%) 37 (92.5) 35 (87.5) 1.057 (0.91−1.22)b

CD at which analgesia was requested (cm), median (IQR)c 5 (4−10) 8 (5−10) <.0001

Additional doses of analgesics, n (%)d 30 (81.0) 17 (48.5) 1.669 (1.15−2.42)b

Length of active phase of labor (min), mean (§SD)c 444 (§188) 373 (§134) 70.8 (�2.22 to 144.00)a

Expulsive period (min), median (IQR)c 26.0 (7−135) 18.5 (5−140) .1674

CD at which rupture of membranes occurred (cm), median (IQR)c 7 (5−10) 8 (6−10) .0033

Dystocia, n (%) 34 (85) 26 (65) 1.308 (1.02−1.69)b

Cesarean delivery, n (%) 10 (25) 6 (15) 1.308 (0.67−4.15)b

Fetal compromise, n (%) 2 (5.0) 1 (2.5) 2.00 (0.18−21.1)b

Newborn weight (kg), mean (§SD) 3.14 (§0.37) 3.17 (§0.38) �0.03 (0.20−0.13)a

Newborn length (cm), mean (§SD) 49 (§1.84) 49 (§1.76) �0.11 (�0.91 to 0.69)a

Cephalic perimeter (cm), mean (§SD) 33 (§1.50) 34 (§1.41) 0.65 (�1.290 to �0.002)a

Thoracic perimeter (cm), mean (§SD) 32 (§1.55) 32 (§1.56) �0.36 (�1.05 to 0.32)a

Apgar score, n (%)

>7 at 1 min 31 (77.5) 30 (75.0) 1.03 (0.80−1.32b

>7 at 5 min 40 (100.0) 40 (100.0) NA

Meconium in the amniotic fluid, n (%) 8 (20.0) 13 (32.5) 0.61 (0.28−1.32)b

Postpartum complication, n (%)

Hemorrhage 2 (5) 0 (0) NA
CD, cervical dilation; CI, confidence interval; GA, gestational age; IQR, interquartile range; NA, not applicable (n=zero or 100%); SD, standard deviation.
a Mean between-group difference (95% CI); b Relative risk (95% CI); c Mann-Whitney U test; d Only among women who had analgesia.Santana.
Physical therapy during labor and obstetrical outcomes. Am J Obstet Gynecol Glob Rep 2022.
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to reach the myometrium and promote
more intense and coordinated contrac-
tions.20 Furthermore, this birth position
increases cervical dilation because of the
pressure that the fetal head exerts on
the cervix.19 In addition, the movement
increases pelvic diameters and facilitates
fetal descent.20 Therefore, walking
seems to be a beneficial intervention in
reducing the active phase of labor as
long as there is no maternal or perinatal
adverse outcome. Previous studies did
not show negative outcomes, such as
the meta-analysis published by Law-
rence et al20 (odds ratio, 0.20; 95% CI,
0.04−0.89). The experimental protocol
used in this study also did not demon-
strate adverse maternal or perinatal out-
comes.
6 AJOG Global Reports November 2022
Walking and alternating upright
positions could reduce the duration of
the expulsive phase of labor for the
same reasons that reduce the first stage
of labor. The mean difference in the
expulsive phase of labor in this study
was 7.5 minutes shorter in the EG than
in the CG.20 This result did not quite
reach statistical significance, probably
because of a lack of study power for this
outcome; however, it represents almost
a 30% reduction in the expulsive phase
of labor.

Few studies have evaluated the effect
of TENS on the stages of labor duration,
and no study has presented similar
interventions to this study. The studies
by Orange et al,6 Ratna and Rekha,26

and Chao et al27 investigated the effect
of TENS applied at the beginning of the
active phase on the duration of the first
stage of labor, and none of them showed
differences between the CG and EG.
In contrast, the clinical trial con-

ducted by Shahoei et al28 demonstrated
that primigravidae who received TENS
at the beginning of the active phase of
labor requested analgesia later than the
parturients in the CG (P<.001). This
study reaffirmed the benefit of TENS in
childbirth care protocols. Studies that
evaluated the effects of TENS in parturi-
ents did not show any adverse perinatal
outcomes.26

The last intervention used as part of the
protocol was the warm shower. Studies
evaluating the effect of hydrotherapy on
the progression of labor are scarce and
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FIGURE 2
Analysis of the length of the active phase of labor

Santana. Physical therapy during labor and obstetrical outcomes. Am J Obstet Gynecol Glob Rep 2022.
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controversial. A study by Chaichian et al28

revealed a shorter active phase of labor for
women who remained immersed in warm
water throughout labor than for those
who received conventional care.29

There was no similar study that ana-
lyzed labor dystocia or rupture of mem-
branes and NPRs applied during labor.
Cephalopelvic disproportion seems to
be the leading cause for the greater inci-
dence of dystocia in the CG (P=.04).
However, there was no significant dif-
ference in the birthweight (P=.75) or
cephalic perimeter of the newborns
(P=.07) between the EG and CG. The
incidence of functional dystocia and the
need for oxytocin were higher in the
CG than in the EG. There were 2 possi-
ble explanations for these higher inci-
dences of labor dystocia in the CG.
First, the parturients in the EG
requested pharmacologic analgesia with
more significant cervical dilation and
demanded fewer additional analgesic
doses. The earlier pharmacologic anal-
gesia may have increased the risk of
dystocia in the CG.30 Second, delaying
the use of analgesic medication with
this NPR protocol could mean sufficient
pain relief to comfort the parturient to
more actively deal with labor and with
more position changes.31 These move-
ments have the potential to accelerate
labor.
Although the protocol adopted in this
study reduced the active phase of labor
and incidence of dystocia, there was no
reduction in the cesarean delivery rates.
These data are also consistent with
other studies.20,32 A similar RCT by
Gallo et al15 included parturients who
received 3 interventions. The authors
also did not show the differences in the
cesarean delivery rates between the EG
and CG. However, the childbirth care
protocol in the EG was different from
ours. The number of participants may
be insufficient to analyze the cesarean
delivery rates and maternal postpartum
complications. It is relevant to consider
whether higher analgesic doses and a
more prolonged first stage of labor in
the CG could increase the risk of hem-
orrhage.

Strengths and limitations
Although this was an RCT with a
blinded researcher who evaluated
maternal and perinatal outcomes, along
with strict and carefully respected inclu-
sion criteria, some limitations need to
be highlighted. First, it was not possible
to blind the participants to the interven-
tions included in the protocol. Second,
the CG received continuous support
that can lead to labor pain relief and
better obstetrical outcomes. However,
although these parturients could move
freely, this is not comparable to the sys-
tematic and consistent use of a protocol
applied by a physiotherapist. Third, the
external validity of this study was
restricted to low-risk parturients.
Conclusion
Our study supported the benefits of an
NPR protocol in the active phase of
labor, including walking followed by
TENS applied in different maternal
upright positions and a shower bath at
the end. This protocol enabled a reduc-
tion in the labor duration, delayed phar-
macologic analgesia, and decreased the
number of additional analgesic doses
and dystocia rates without perinatal
compromise. The protocol may conse-
quently result in lower costs, and this
facilitates increased patient turnover
and a positive childbirth experience.
This study reinforced the importance of
a multiprofessional healthcare team
with the physiotherapist in evidence-
based obstetrical care. We suggest
implementing the protocol in scenarios
with low-risk parturients and perform-
ing new studies to investigate the proto-
col’s safety and effects in high-risk
pregnancies. &

ACKNOWLEDGMENTS

We thank all the women who consented to par-
ticipate in the trial and the entire staff of the Ref-
erence Centre of Women’s Health of Ribeir~ao
Preto-MATER, S~ao Paulo, Brazil, for contribut-
ing to developing this study.

REFERENCES

1. Santana LS, Gallo RB, Ferreira CH, Duarte
G, Quintana SM, Marcolin AC. Transcutaneous
electrical nerve stimulation (TENS) reduces pain
and postpones the need for pharmacological
analgesia during labour: a randomised trial. J
Physiother 2016;62:29–34.
2. Van der Gucht N, Lewis K. Women’s experi-
ences of coping with pain during childbirth: a
critical review of qualitative research. Midwifery
2015;31:349–58.
3. da Sa�ude do Brasil Minist�erio. Secretaria de
ciência, tecnologia e insumos estrat�egicos.
Departamento de gest~ao e incorporaç~ao de
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