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Abstract

Background: The effects of various positions on birth outcomes during the second stage of labor remain a topic of controversy. The
hands and knees position, characterized by a mobile sacrum, is considered one of the easier positions, although it is not commonly
practiced in Iran.
Objectives: The present study aimed to compare maternal and fetal outcomes between the lithotomy and hands and knees birth
positions.
Methods: The present study was a two-group single-blind clinical trial conducted on 72 primiparous and multiparous parturient
women who were referred to selected hospitals in Isfahan, Iran, in 2022. Participants were randomly assigned to either the lithotomy
or hands and knees groups after reaching full cervix dilation. Outcomes measured included the duration of the active phase of the
second stage of labor, total duration of the second and third stages of labor, shoulder dystocia, bleeding, differences in hemoglobin
and hematocrit levels 6 hours after birth and at the time of hospitalization, perineal tears, and neonate outcomes. Data were ana-
lyzed using independent t-test, Mann-Whitney, chi-square, and Fisher’s exact test.
Results: There were no significant differences between the groups in terms of the mean duration of the active phase of the second
stage of labor (P = 0.91), the total duration of the second (P = 0.93) and third stages of labor (P = 0.24), the amount of bleeding during
the third and fourth stages of labor (P = 0.15), the difference in hemoglobin (P = 0.26) and hematocrit levels 6 hours after birth com-
pared to the time of hospitalization (P = 0.07), the first- and fifth-minute Apgar scores (P = 0.32 and P = 1, respectively), the frequency
of shoulder dystocia (P = 0.50), the degree of perineal tears and episiotomy (P = 0.58), the neonate’s need for hospitalization (P = 1),
and the need for neonatal resuscitation (P = 0.50).
Conclusions: Maternal and fetal outcomes of the hands and knees position in Iran’s hospitals are similar to the routine position,
lithotomy. Therefore, mothers can choose the hands and knees position without any concerns.
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1. Background

The position of the mother during labor and birth is
a crucial factor that directly impacts the health of both
the mother and the fetus. Various positions, including
sitting, lithotomy, lying on the side, lying on the back,
kneeling, and squatting, can be adopted during the sec-
ond stage of labor (1). Among these positions, kneeling is
considered the most easily accessible (2). The hands and
knees position is a horizontal form of the kneeling posi-
tion, where the mother places her knees on the ground,
leans her trunk forward, and rests her hands on the floor
or bed (1). This position is classified as one with a mobile

sacrum (3). The hands and knees position is comfortable
for mothers and enables them to move their pelvis in var-
ious directions, such as up/down, left/right, or even rotate
it. This movement facilitates the adjustment of the fetus’s
head with the pelvis by allowing for the rotation of the fe-
tus’s head and modifying the occiput transverse and pos-
terior (OT-OP) position and asynclitism (1). Additionally, it
is claimed that this position reduces pressure on the um-
bilical cord, improves the fetus’s heart rate pattern, allevi-
ates back pain and muscle spasms, reduces pressure on the
back and pelvic muscles, helps with releasing shoulders in
the case of shoulder dystocia, relieves symptoms of hem-
orrhoids, and facilitates easier vaginal examinations (1, 4).
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Previous studies have conducted comparisons be-
tween maternal and fetal outcomes of different kneeling
positions and the supine position, yielding conflicting re-
sults. In one study, the mean duration of the second stage
of labor was found to be shorter by approximately 16.90
minutes in nulliparous and multiparous parturients in
the kneeling position compared to the supine position
(RR-2.275). The incidence of second-degree tears in nulli-
parous mothers in the kneeling position was significantly
higher than in the supine position (RR 4.191), while no
significant difference was observed between primiparous
and multiparous mothers. There was no significant dif-
ference in the frequency of Apgar scores above 7 at the
fifth minute between the two groups (RR 1.2772). However,
the rate of NICU hospitalization was significantly lower
in the kneeling group compared to the supine group (2).
In another clinical trial, mothers were divided into three
groups: Hands and knees, squatting, and lithotomy posi-
tions during the second stage of labor. The results showed
no statistically significant differences among the groups in
terms of the average duration of the second stage of labor,
the degree of perineal tears, and the average Apgar score at
1 - 5 minutes (5). In a separate study, mothers were placed
in three positions: Lithotomy, kneeling, and sitting from
the beginning of the second stage of labor. The duration of
the second stage of labor was shorter in the kneeling group
compared to the lithotomy group (6).

Despite the World Health Organization’s warning
about the risks associated with the lithotomy position for
labor and the evidence supporting the positive effects of
non-supine positions such as hands and knees on mater-
nal and fetal outcomes, the lithotomy position remains
the most commonly used position for childbirth (7). Un-
fortunately, in Asian countries, the kneeling position is
rarely used during labor due to a lack of knowledge and
skills among midwives and obstetricians (8). Despite re-
ceiving education on non-supine positions, midwives and
obstetricians do not routinely apply them in the clinic. Al-
though various labor positions are taught to mothers in
labor preparation classes, these positions are not recom-
mended by midwives and obstetricians during the actual
labor, resulting in mothers routinely giving birth in the
supine position (7).

On the other hand, one of the key objectives of mid-
wives and obstetricians in Iran is to increase the rate of
physiological birth and reduce the rate of cesarean sec-
tions. Non-supine positions during labor and birth are
considered one of the most beneficial and effective tech-
niques for achieving physiological birth (9). However,
there have been limited studies worldwide comparing ma-
ternal and neonatal outcomes between the lithotomy po-
sition and the hands and knees position. Furthermore, in

Iran, no study has yet compared maternal and neonatal
outcomes, specifically between the hands and knees posi-
tion and other positions.

2. Objectives

The present study aimed to compare the maternal
and fetal outcomes between the lithotomy and hands and
knees childbirth positions in both primiparous and multi-
parous women.

3. Methods

3.1. Study Design

The present study was a two-group single-blind ran-
domized clinical trial with a parallel design, where infor-
mation was collected from the studied groups.

3.2. Participant and Setting

The present study was conducted on 72 parturient
women who were referred to selected hospitals in Isfa-
han, Iran, for childbirth. The hospitals included Asgarieh,
Shahid Beheshti, Hazrat-e-Zahra in Zeinabieh, and Motah-
hari in Fooladshahr, and the study period was from De-
cember 2021 to March 2022. These hospitals were chosen
based on their high referral rates and included university-
affiliated, charity, and private hospitals.

3.3. Inclusion and Exclusion Criteria

The inclusion criteria for this study were as follows:
Having a history of at least one term vaginal birth, having a
term and live singleton fetus in cephalic presentation with-
out any disorders, not receiving oxytocin during the first
stage of labor, successfully passing the first stage of birth
physiologically, estimated fetal weight between 2500 and
4000 grams using Johnson’s rule (10), no contraindica-
tions for vaginal birth, cervical dilation of approximately
8 cm, previous experience of birth in the lithotomy posi-
tion, absence of prior cesarean section or uterine surgery,
absence of any significant medical or psychological condi-
tions, no severe pregnancy complications during the cur-
rent pregnancy (such as severe preeclampsia or placental
abruption), normal physical and psychological condition
during labor, no use of epidural analgesia or other medic-
inal pain relief methods, and no physical limitations that
would hinder the mother from assuming the intended la-
bor position (such as knee or wrist pain). The exclusion
criteria for this study included the presence of a compro-
mised fetal heart rate pattern during labor or birth, the
need for instrumental delivery or cesarean section, and the
mother’s voluntary withdrawal from participation or her
willingness to change her labor position.
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3.4. Sample Size Calculation

Based on a similar study (11), the required sample size
for each group was calculated to be 32, which was increased
to 36 to account for a 10% dropout rate. This calculation
considered a 95% confidence level, 80% power, and an es-
timated standard deviation of 0.7 for each variable.

3.5. Randomization

For recruitment, the names of the settings were writ-
ten on cards and placed in sealed pockets. One pocket was
randomly selected each day, and sampling was done using
a convenient method, which means that every woman who
met the inclusion criteria and was referred to the hospital
for childbirth was enrolled in the study. To allocate partic-
ipants randomly to the groups, each participant selected
a sealed, non-transparent pocket out of the 90 prepared
pockets. Forty-five pockets contained a questionnaire and
checklist with code 1 (lithotomy group), and the other 45
contained a similar questionnaire and checklist with code
2 (hands and knees group). To ensure randomization con-
cealment, 45 pockets were assigned to each group. Sam-
pling continued until each group reached a minimum of
36 participants. Instead of using the terms “lithotomy” and
“hands and knees,” codes 1 and 2 were written to achieve
blinded statistical analysis.

3.6. Measurements and Data Collection

The primary outcomes of the study included the dura-
tion of the active phase of the second stage of labor (the
second stage of delivery is divided into two phases: The la-
tent phase starts at full dilation and ends at pushing. The
active phase starts with pushing and ends at the birth of
the newborn. The active phase was characterized by invol-
untary pushing in the second stage of labor) (1), the total
duration of the second and third stages of labor, the occur-
rence of shoulder dystocia, the amount of bleeding dur-
ing the third and fourth stages of labor, the difference in
hemoglobin and hematocrit levels at 6 hours after birth
and at the time of hospitalization, the degree of perineal
tears, the neonate’s Apgar score, the need for neonatal re-
suscitation and its level, and the need for neonatal hospi-
talization. No secondary outcomes were evaluated.

Data for the present study were collected through ob-
servation, examination, interviews, and the completion of
a researcher-made questionnaire. The questionnaire con-
sisted of three parts. The first part collected information
on the participants’ demographic characteristics, includ-
ing the mother’s age, occupation, education, and place of
residence. The second part focused on the fertility charac-
teristics of the parturient woman and the characteristics

of the neonate, such as the number of pregnancies, deliv-
eries, abortions, live children, gestational age, neonate’s
weight, fetus’ weight based on the Johnson criterion, head
circumference, and the position of the fetus’ head at the
time of birth. The third part included data on maternal and
fetal outcomes.

Time was measured using a chronometer in all deliv-
eries. Initially, this device was calibrated, and its accuracy
was assessed every morning. The amount of bleeding was
measured using a researcher-made graded drape consist-
ing of thick plastic with a bent bottom, pressed and shaped
into a triangular form, graded in terms of cc in a single
center. Hemoglobin and hematocrit levels were routinely
measured during hospitalization and 6 hours after birth,
and the relevant information was extracted from the par-
ticipants’ medical records. The Apgar table is a standard-
ized tool with proven validity and reliability in multiple
scientific sources (12, 13).

3.7. Procedures

Initially, as a pilot study, the researcher planned to
carry out five births alongside the questionnaire, measure
and record the variables of the five mothers, and identify
potential issues. It should be noted that the information
from these five mothers was not included in the statistical
analysis. Following a thorough evaluation of the patient’s
medical history and assessment of their eligibility, written
informed consent was obtained for their participation in
the study. The researcher utilized the Johnson rule to es-
timate and record fetal weight. The researcher conducted
all the births and personally measured and recorded the
outcomes using the same questionnaire. The participants
were enrolled in the study once their cervix was dilated to 8
cm and were subsequently monitored and supervised. For
laboring women who were expected to assume the litho-
tomy position, they were positioned on the lithotomy bed
after full dilation of the cervix, with their thighs and knees
bent and open. The head of the bed was elevated to 30 de-
grees, and during contractions, the mother was allowed
to straighten her legs as desired. In the hands and knees
group, mothers were positioned with their palms resting
on a regular bed and their legs kneeling on the bed after
full dilation of the cervix. In both positions, mothers were
given the option to lie on their side of the bed between
contractions if desired. The questionnaire recorded the fol-
lowing times: Full dilation, the onset of spontaneous push-
ing, fetal birth, placental delivery, and one-hour post-birth.
In cases involving shoulder dystocia and fetal resuscita-
tion, the necessary measures taken to address the issue and
the final outcomes were also documented in the question-
naire. The neonate’s recovery level was observed and docu-
mented in the questionnaire. In both positions, following
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birth, the researcher attended to the neonate and cut the
umbilical cord within the first minute. After the umbilical
cord was cut, the mother was positioned on her back, and
the neonate was placed on her chest. A graded drape with a
collection tank was placed beneath the mother’s buttocks,
remaining there for the first hour after placental delivery.
This allowed for the measurement and recording of the
amount of blood collected in the tank during the third and
fourth stages of labor (from the time of fetal birth until one
hour after placenta delivery). Following the birth of the
placenta, all participants received routine oxytocin admin-
istration (20 units intravenously in Ringer’s solution).

If deemed necessary, an episiotomy incision was per-
formed. Following placental delivery, the researcher exam-
ined the perineum to assess the extent of tearing and sub-
sequently performed the necessary repairs. The neonate’s
Apgar score was determined by the researcher using the
Apgar table at both the first minute and fifth minute af-
ter birth. Within the first hour after birth, the neonate’s
weight was measured using a digital scale (Laica). The re-
searcher compared the hemoglobin and hematocrit lev-
els at the time of hospitalization with those 6 hours after
birth, noting the difference in the questionnaire.

3.8. Data Analysis

In the current study, data were analyzed using descrip-
tive statistics (mean, standard deviation, ratio, and fre-
quency distribution) as well as inferential statistics with
SPSS 16 (IBM, Armonk, NY, United States of America). The
Mann-Whitney test was employed to compare numeri-
cal qualitative variables, while the independent t-test was
used for quantitative variables with a normal distribution.
Fisher’s exact and chi-square tests were used to analyze
qualitative variables. The Kolmogorov-Smirnov test was
conducted to assess the normality of data distribution. A
significance level of less than 0.05 was set.

3.9. Ethical Considerations

The study was conducted in accordance with the
ethics code IR.MUI.NUREMA.REC.1400.086, approved by
the ethics committee of the Isfahan University of Medi-
cal Sciences. Additionally, it was registered and approved
on the Iranian Registry for Clinical Trials website with the
code IRCT20091001002531N5.

Prior to commencing the study, participants were
provided with information regarding the objectives and
methodology of the research, and written informed con-
sent was obtained. Participants were assured that they had
the option to withdraw from the study at any point with-
out any adverse effects. They were also guaranteed full care
and access to medical services regardless of their decision
to continue or discontinue their participation.

4. Results

In this study, analysis was conducted on 36 mothers
in each group (Figure 1). There were no significant differ-
ences observed between the two groups in terms of de-
mographic characteristics, including age, occupation, ed-
ucational level, and place of residence of the mothers, as
well as fertility characteristics such as the mean number of
pregnancies, number of vaginal deliveries, number of live
children, gestational age, and frequency of previous abor-
tions. Additionally, no significant differences were found
between the groups in fetal and neonatal characteristics,
including the mean weight of the fetus according to the
Johnson rule, neonate’s weight, neonate’s circumference,
and frequency of the fetus’ head position at the time of
birth (P > 0.05) (Tables 1 and 2).

No significant difference was observed between the
two groups in terms of the mean duration of the active
phase of the second stage of labor, the total duration of the
second stage of labor, the duration of the third stage, the
amount of bleeding during the third and fourth stages, the
difference in hemoglobin and hematocrit levels at the time
of hospitalization and 6 hours after birth, Apgar scores at
the first and fifth minutes after birth, frequency of shoul-
der dystocia, the degree of perineal tears and episiotomy,
neonate’s need for hospitalization, and neonate’s need for
resuscitation (P > 0.05) (Tables 3 and 4).

5. Discussion

The current study aimed to compare maternal and fe-
tal outcomes between two birth positions (lithotomy and
hands and knees) among hospitalized women at selected
hospitals in Isfahan in 2021.

5.1. Duration of the Second and Third Stages of Labor

The study results revealed no significant statistical dif-
ference between the two groups regarding the mean du-
ration of the active phase of the second stage of labor and
the total duration of the second and third stages of la-
bor. In both groups, all deliveries were conducted physi-
ologically without synthetic oxytocin, with the researcher
present providing full support. Previous research suggests
that the presence of a consistent supporter during birth
can reduce the duration of labor (14), as it helps alleviate
the mother’s stress and pain and prevents the release of
cortisol and adrenaline, which can potentially delay the
birth process (1). This could potentially explain the lack of
significant difference in the mean duration of labor stages
between the two groups in the present study. This find-
ing aligns with the results of a clinical trial that found no
significant difference in the mean duration of the second
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Figure 1. Enrollment of participants in the study

stage of labor among three different labor positions: litho-
tomy, squatting, and hands and knees (5). In contrast, a
semi-experimental study observed a faster fetal birth in the
second stage of labor in 70 out of 73 cases in the upright
labor position (where mothers were upright during the
first stage of labor and then assumed the hands and knees
position during the second stage of labor), compared to
19 out of 77 cases in the supine labor position; this differ-
ence was statistically significant (P < 0.001) (15). The re-
sults of the present study contradicted the findings of the
mentioned study. In the mentioned study, the researchers
maintained an upright position for the mothers through-
out the entire first stage of labor, which had a positive im-
pact on resolving asynclitism and facilitating better align-
ment of the fetus with the pelvis, potentially leading to

a shorter duration of the second stage of labor (1). An-
other semi-experimental study found that positions allow-
ing for a flexible sacrum resulted in a shorter mean dura-
tion of the second stage of labor compared to positions
with a non-flexible sacrum (P < 0.000) (16). The results
of the present study were inconsistent with the aforemen-
tioned study, as mothers in the present study were allowed
to choose their preferred labor position from the begin-
ning of the active phase. Opting for their preferred labor
position may have also contributed to a reduction in ma-
ternal stress (1). Furthermore, a systematic review demon-
strated that the mean duration of the second stage of la-
bor was 21.12 minutes shorter in positions with a flexible
sacrum compared to positions with a non-flexible sacrum
(P < 0.001) (17). The results of the present study were in-
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Table 1. Comparison of Mothers’ Demographic Characteristics and Fertility Variables Between Lithotomy and Hands and Knees Position Groups a , b

Variables Lithotomy Hands and Knees Statistical Test P-Value c

Mother’s age (y) 28.44 (4.34) 28.58 (4.76) t = 0.13 0.90

Number of pregnancies 2.81 (0.58) 2.86 (0.54) t = 0.42 0.67

Number of vaginal deliveries 1.72 (0.45) 1.75 (0.43) t = 0.26 0.79

Number of live children 1.64 (0.49) 1.69 (0.47) t = 0.49 0.62

Gestational age (w) 38.97 (0.88) 38.95 (1.55) t = 0.04 0.97

Educational level Z = 0.66 0.51 d

Illiterate 12 (33.30) 14 (38.90)

Elementary school 10 (27.80) 11 (30.60)

Guidance school 4 (11.10) 3 (8.30)

Diploma 9 (25) 7 (19.40)

University 1 (2.80) 1 (2.80)

History of abortion 0.50 e

No 33 (91.70) 32 (88.90)

Yes 3 (8.30) 4 (11.10)

Place of residence χ2 = 0.53 0.46 f

Urban 24 (66.70) 21 (58.30)

Rural 12 (33.30) 15 (41.70)

a Values are presented as No. (%) or mean ± SD.
b All the mothers in both groups were housewife.
c Independent t-test
d Mann-Whitney
e Fisher’s exact test
f Chi-square test

Table 2. Comparison of the Frequency Distribution of Fetal and Neonatal Outcomes Between Lithotomy and Hands and Knees Position Groups a

Variables Lithotomy Hands and Knees Statistical Test P-Value b

Estimated fetal weight in labor according to the Johnson formula (gr) 3356.81 (280.47) 3442.36 (344.14) t = 1.16 0.25

Neonate’s weight at birth (gr) 3189.03 (291.96) 3313.61 (339.03) t = 1.67 0.10

Neonate’s circumference (cm) 34.58 (0.86) 34.78 (2.55) t = 0.44 0.66

Fetus’ head position in the labor 0.50 c

Posterior occiput 1 (2.80) 0 (0.00)

Anterior occiput 35 (97.20) 36 (100)

aValues are presented as No. (%) or mean ± SD.
b Independent t-test
c Fisher’s exact test

consistent with the findings of the mentioned study. This
discrepancy in results can be attributed to different defini-
tions of the beginning of the second stage. For instance,
some studies defined the start of the second stage as the
onset of pushing (active phase of the second stage), while
others considered it as the occurrence of 10 cm dilation
during the physical examination of the mother. Addition-
ally, variations in positions and mothers’ parity across dif-
ferent studies should be taken into account (17, 18). No-

tably, the hands and knees position is characterized by a
mostly horizontal alignment of the line between the third
and fourth vertebrae, resembling a horizontal kneeling po-
sition where gravity plays a lesser role in the fetal delivery
process (19).

5.2. Shoulder Dystocia
The frequency of shoulder dystocia did not exhibit a

significant difference between the two groups. The re-
sults of the present study were not consistent with those
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Table 3. Comparison of the Neonatal Outcomes Between Lithotomy and Hands and Knees Position Groups a

Neonatal Outcomes Lithotomy Hands and Knees Statistical Test P-Value b

Occurrence of shoulder dystocia 0.50

Yes 1 (2.8) 0 (0)

No 35 (97.2) 36 (100)

Need for neonatal resuscitation 0.50

Yes 1 (2.8) 0 (0)

No 35 (97.2) 36 (100)

Need for neonate’s hospitalization 1

Yes 1 (2.8) 1 (2.8)

No 35 (97.2) 35 (97.2)

First-minute Apgar 8.94 (0.33) 9 (0) t =1 0.32 c

Fifth-minute Apgar 10 (0) 10 (0) 1 c

a Values are presented as No. (%) or mean ± SD.
b Fisher’s exact test
c Independent t-test

Table 4. Comparison of the Maternal Outcomes Between Lithotomy and Hands and Knees Position Groups a

Maternal Outcomes Lithotomy Hands and Knees Statistical Test P-Value b

Duration of the active phase of the second stage (min) 7.17 (3.05) 7.25 (3.11) t = 0.11 0.91

The total duration of the second stage (min) 10.58 (3.40) 10.67 (4.14) t = 0.09 0.93

Duration of the third stage (min) 5.42 (1.70) 5.03 (0.97) t = 1.19 0.24

Amount of bleeding during the second and third stages (cc) 403.33 (70.02) 429.44 (81.10) t = 1.46 0.15

Hemoglobin difference between the time of hospitalization and 6 hours after
birth(mg/dL)

- 0.56 (0.07) - 0.72 (0.12) t = 1.14 0.26

Hematocrit difference between the time of hospitalization and 6 hours after birth - 1.39 (0.18) - 1.94 (0.24) t = 1.83 0.07

Perineal tears degree Z = 0.56 0.58 c

No tear 18 (50.00) 19 (52.80)

First-degree tear 15 (41.70) 17 (47.20)

Second-degree tear 3 (8.30) 0 (0.00)

a Values are presented as No. (%) or mean ± SD.
b Independent t-test
c Mann-Whitney

of another study, which indicated that placing parturient
women in the hands and knees position during the sec-
ond stage of labor significantly reduced the likelihood of
shoulder dystocia compared to the lithotomy position (P
= 0.04) (4). However, the results of the present study were
inconsistent with the aforementioned study. It is not rea-
sonable to directly compare the results of the mentioned
study with the present study due to different inclusion cri-
teria. In the present study, one of the inclusion criteria was
that the estimated fetal weight should be less than 4000
grams. As fetal weight is an important factor in the oc-
currence of shoulder dystocia, the probability of shoulder
dystocia was low in both groups (12). On the other hand,

in the mentioned study, a fetal weight of less than 4000
grams was not among the inclusion criteria. Despite the
neonates’ normal weight in both groups in the present
study, one case of shoulder dystocia occurred in the litho-
tomy group, which was resolved using the McRoberts ma-
neuver and applying suprapubic pressure.

5.3. Bleeding

The mean amount of bleeding during the third and
fourth stages of labor and the difference in hemoglobin
and hematocrit scores between the time of hospitalization
and 6 hours after birth did not exhibit a statistically signif-
icant difference between the two groups. It is important
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to note that induced labor is considered a risk factor for
postpartum bleeding, whereas, in physiological birth, the
amount of bleeding is within the physiological range (20,
21). In the present study, both groups experienced physio-
logical birth. The results of the present study were consis-
tent with those of a clinical trial, which indicated no sig-
nificant difference in the amount of bleeding between the
supine position and the hands and knees position. Addi-
tionally, no cases of bleeding exceeding 1000 mL were ob-
served in either group. However, the mentioned study did
not provide explanations regarding the method used to
measure the amount of bleeding, raising concerns about
the validity of the data (4). Additionally, another study
found no significant difference in the amount of bleed-
ing exceeding 500 mL between upright and supine posi-
tions (15). The results of the present study were consistent
with the findings of the mentioned study. However, in a
separate study, the amount of postpartum bleeding was
higher in upright positions compared to supine positions
(P = 0.002). The results of the present study were incon-
sistent with the results of the mentioned study. To explain
this difference, it is important to consider the variety of po-
sitions studied (22). Furthermore, the method of measur-
ing the amount of bleeding varies among different studies.
Positions that align with gravity, such as sitting or squat-
ting, may result in increased postpartum bleeding due to
the greater impact of gravity, faster progression of labor
stages, increased pressure on the perineum, and more per-
ineal damage. However, in the hands and knees position
during the second stage of labor, the reduced effect of grav-
ity, the possibility of perineal support by the labor assis-
tant, and decreased pressure on the perineal area may lead
to decreased perineal damage and, consequently, reduced
postpartum bleeding as well (23).

5.4. Degree of Perineal Tears

Episiotomy was not performed for any participants in
either group, and there were no third- or fourth-degree
tears. The frequency distribution of perineal tears based
on their degree showed no significant difference between
the two groups. In the present study, none of the partic-
ipants in either group received oxytocin. The use of oxy-
tocin is a risk factor for an increase in perineal damage
(24). It is possible that the absence of oxytocin adminis-
tration contributed to the absence of severe perineal dam-
age in the present study. Previous studies have demon-
strated that spontaneous pushing and allowing mothers
to choose their preferred labor positions can reduce the
risk of perineal damage (25, 26). The results of the present
study were consistent with those of a semi-experimental
study, which found no significant difference in the appli-
cation of episiotomy or the frequency of first- and second-

degree perineal tears between upright positions (where
mothers were in an upright position during the first stage
of labor and in a hands and knees position during the
second stage) and the supine position. Furthermore, no
cases of third- or fourth-degree tears were observed (15).
Also, in another study, no significant relationship was ob-
served between positions with a flexible sacrum and the oc-
currence of tears requiring repair or anal/rectum sphinc-
ter tear. In positions with a flexible sacrum, the need
for episiotomy was lower compared to other groups (P <
0.01) (27). The results of the present study were consis-
tent with the mentioned study. On the contrary, in a dif-
ferent study, the frequency of no perineal tear and first-
degree tear was higher in the hands and knees group com-
pared to the supine group (P < 0.001). However, the fre-
quency of second-degree tears was significantly lower in
the supine group compared to the hands and knees group
(P < 0.001). The results of the present study were incon-
sistent with the mentioned study. The researchers of the
mentioned study claimed that the improvement of per-
ineal blood supply was the reason for the decreased occur-
rence of second-degree tears in the hands and knees group
(4). In the mentioned study, unlike the present study, dif-
ferent midwives/obstetricians were involved in the deliver-
ies, and the varying skill levels of these practitioners could
have influenced the results. Additionally, in the mentioned
study, the hands and knees position involved raising the
bed’s head by 30 to 60 degrees. In contrast, in the present
study, the mothers maintained a completely horizontal po-
sition with their shoulders and hips at the same level dur-
ing hands and knees positions. The results of the present
study were different from those of a semi-experimental
study where the frequency of perineal damage was lower
in positions with a flexible sacrum compared to positions
with a non-flexible sacrum (P < 0.05) (16). The results of
the present study contradicted the mentioned study. In
both the control and intervention groups, mothers were
assigned from the beginning of the active phase of labor.
Upright positions have been shown to improve blood sup-
ply to the pelvis (1). Upright positions such as sitting, squat-
ting, and upright kneeling can shorten the duration of the
second stage of labor, resulting in a faster delivery of the
fetus through the birth canal. This reduced duration may
increase the risk of a perineal tear due to less time for tis-
sue stretching and traction. Conversely, lying on the side
and hands and knees positions, which do not expedite the
second stage of labor, allow mothers to freely move their
pelvis, minimize external pressure on the perineum, pro-
vide better access for the labor assistant to support the per-
ineum, and reduce the pressure on the perineum, thereby
decreasing the risk of damage (23).
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5.5. Apgar

First and fifth-minute Apgar scores did not differ sig-
nificantly between the two groups, as both groups in the
present study underwent physiologic birth with no signif-
icant variation in the duration of the second stage of labor
(1). These findings align with those of a clinical trial that re-
ported no significant difference in asphyxia and neonate’s
Apgar score between hands and knees and supine posi-
tions (4). Conversely, a semi-experimental study indicated
a significant difference in the first-minute Apgar score be-
tween upright positions (where mothers were positioned
upright during the first stage of labor and in hands and
knees position during the second stage) and supine posi-
tions. The supine group had a lower Apgar score of less
than 7 compared to the upright group (P = 0.018). How-
ever, there was no significant difference in the fifth-minute
Apgar score between both groups (15). The results of the
present study were inconsistent with the results of the pre-
vious study regarding the first-minute Apgar score. To ex-
plain this difference, it should be noted that in the previous
study, the intervention group’s mothers maintained an up-
right position during the active phase of the first stage and
throughout the second stage of labor. A semi-experimental
study demonstrated a lower frequency of Apgar scores of
less than 7 in positions with a flexible sacrum compared
to positions with a non-flexible sacrum (P < 0.05) (16). The
results of the present study were inconsistent with the re-
sults of the previous study.

5.6. Neonatal Resuscitation and The Neonate’s Need for Hospi-
talization

The frequency of the need for neonatal resuscitation
and hospitalization showed no significant difference be-
tween the two groups in the present study. The results
of the present study were consistent with a systematic re-
view that indicated no significant difference between up-
right and supine positions regarding the need for neonate
hospitalization in NICU (18). On the other hand, a clinical
trial reported a significantly lower rate of hospitalization
in the NICU in the kneeling position group compared to
the supine position group (P = 0.016) (2). The results of the
present study were inconsistent with this study. Theoreti-
cally, reducing pressure on the inferior vena cava and aorta
during labor would enhance blood supply to the uterus,
potentially improving neonatal and fetal outcomes (12).

5.7. Limitations and Strengths

One limitation of the present study was that partici-
pants in the hands and knees group had variations in their
positions during the second stage, including lying on their
side between contractions, which could have influenced

the results. However, from an ethical standpoint, it was not
feasible to enforce a strict hands and knees position for the
entire duration. Another inherent limitation was the lack
of blinding for the evaluator.

The strengths of the present study included the study
design, which was a randomized clinical trial that allowed
for the evaluation of various outcomes. Additionally, all
births were physiologically performed by the same mid-
wife, ensuring consistency in the delivery process.

5.8. Conclusions

There were no significant differences between the two
groups in terms of the mean duration of the active phase
of the second stage of labor, the total duration of the sec-
ond and third stages of labor, the amount of bleeding dur-
ing the third and fourth stages of labor, the difference in
hemoglobin and hematocrit levels between 6 hours after
birth and the time of hospitalization, the first and fifth-
minute Apgar scores, the frequency of shoulder dystocia,
the degree of perineal tears and episiotomy, the neonate’s
need for hospitalization, and the need for neonatal resus-
citation. The maternal and fetal outcomes observed in the
hands and knees position were comparable to the routine
position used in hospitals in Iran, lithotomy. Therefore,
midwives and mothers can choose the hands and knees po-
sition without concerns.

Acknowledgments

The authors express their gratitude to the authorities
of the nursing and midwifery faculty of Isfahan, as well
as the authorities of Asgarieh, Hazrat-e-Zahra, Shahid Be-
heshti, and Shahid Motaharri hospitals. They would also
like to extend special thanks to the mothers who whole-
heartedly participated in the present study. This article is
based on a master’s thesis in midwifery, which received fi-
nancial support from the deputy of research and technol-
ogy at the Isfahan University of Medical Sciences.

Footnotes

Authors’ Contribution: Study concept and design: T. D.
and M. V.; analysis and interpretation of data: F. N.; drafting
of the manuscript: F. N.; critical revision of the manuscript
for important intellectual content: T. D., M. V., and M. M.;
statistical analysis: F. N.

Clinical Trial Registration Code:
IRCT20091001002531N5.

Conflict of Interests: The authors declare no conflicts of
interest.

J Nurs Midwifery Sci. 2023; 10(2):e135325. 9

https://trialsearch.who.int/Trial2.aspx?TrialID=IRCT20091001002531N5


Nikoukar F et al.

Data Reproducibility: The data presented in this study
are provided as a supplementary file during submission
and are openly available for readers upon request.

Ethical Approval: This study was approved under the eth-
ical approval code of IR.MUI.NUREMA.REC.1400.086.

Funding/Support: This study was supported by grant
3400314 from the Isfahan University of Medical Sciences.

Informed Consent: Before conducting the study, partici-
pants were informed about the study’s goals and methods,
and written informed consent was obtained from them.

References

1. Simkin P, Hanson L, Ancheta R. The labor progress handbook: Early in-
terventions to prevent and treat dystocia. John Wiley & Sons; 2017.

2. Dabral A, Pawar P, Bharti R, Kumari A, Batra A, Arora R. Upright kneel-
ing position during second stage of labor: a pilot study. Int J Reprod
Contracept Obst Gynecol. 2018;7(2):401–7.

3. Atwood RJ. Parturitional posture and related birth behavior. Acta Ob-
stet Gynecol Scand Suppl. 1976;57:1–25. [PubMed ID: 1070902].

4. Zhang H, Shu R, Zhao N, Lu Y, Chen M, Li Y, et al. Comparing
maternal and neonatal outcomes between hands-and-knees deliv-
ery position and supine position. Inter J Nurs Sci. 2016;3(2):178–84.
https://doi.org/10.1016/j.ijnss.2016.05.001.

5. Amiri Farahani L, Shirazi V, Rajabalipoor F. The effects of different po-
sitioning on the duration of the second stage of labor in primiparous
women. J adv med biomed Res. 2012;20(80):105–14.

6. Azhari S, Khalilian Muvahhed H, Tara F, Esmaeli H. Comparison the ef-
fect of sitting and kneeling positions during the second stage of labor
on pain and duration of second stage of labor in nulliparous women.
Iran J Obstet Gynecol Infertil. 2013;15(38):7–16.

7. Mselle LT, Eustace L. Why do women assume a supine position
when giving birth? The perceptions and experiences of postna-
tal mothers and nurse-midwives in Tanzania. BMC Pregnancy Child-
birth. 2020;20(1):36. [PubMed ID: 31931780]. [PubMed Central ID:
PMC6958681]. https://doi.org/10.1186/s12884-020-2726-4.

8. Withers M, Kharazmi N, Lim E. Traditional beliefs and practices in
pregnancy, childbirth and postpartum: A review of the evidence from
Asian countries. Midwifery. 2018;56:158–70. [PubMed ID: 29132060].
https://doi.org/10.1016/j.midw.2017.10.019.

9. Ministry of Health and Medical Education. [National guide to provid-
ing midwifery and delivery services in mother-friendly hospitals]. Tehran,
Iran: charsoye honar; 2020. Persian.

10. Shittu AS, Kuti O, Orji EO, Makinde NO, Ogunniy SO, Ayoola OO, et al.
Clinical versus sonographic estimation of foetal weight in southwest
Nigeria. J Health Popul Nutr. 2007;25(1):14–23. [PubMed ID: 17615900].
[PubMed Central ID: PMC3013260].

11. Rezaie M, Dakhesh S, Kalavani L, Valiani M. A Comparative study on
the effect of using three maternal positions on postpartum bleeding,
perineum status and some of the birth outcomes during lathent and
active phase of the second stage of labor. Cyprus J Med Sci. 2020;5(1):57–
65.

12. Cunningham FG, Leveno KJ, Bloom SL, Hauth JC, Gilstrap LC, Wen-
strom KD. Dystocia: Abnormal labor. 22nd ed. McGraw-hill Companies
Inc; 2005.

13. Robert M, Kliegman, Joseph S, Geme. Nelson Textbook of Pediatrics. 21st
ed. 2016.

14. Bohren MA, Hofmeyr GJ, Sakala C, Fukuzawa RK, Cuthbert A. Contin-
uous support for women during childbirth. Cochrane Database Syst

Rev. 2017;7(7). CD003766. [PubMed ID: 28681500]. [PubMed Central ID:
PMC6483123]. https://doi.org/10.1002/14651858.CD003766.pub6.

15. Mtatina A. The effects of upright and supine birth positions on maternal
and newborn outcomes in simiyu region-tanzania, A quasi-experimental
study. Tanzania: Muhimbili University of Health and Allied SCiences;
2020.

16. Badi MB, Abebe SM, Weldetsadic MA, Christensson K, Lindgren
H. Effect of flexible sacrum position on maternal and neona-
tal outcomes in public health facilities, amhara regional state,
ethiopia: A quasi-experimental study. Int J Environ Res Public
Health. 2022;19(15). [PubMed ID: 35955012]. [PubMed Central ID:
PMC9368710]. https://doi.org/10.3390/ijerph19159637.

17. Berta M, Lindgren H, Christensson K, Mekonnen S, Adefris M. Ef-
fect of maternal birth positions on duration of second stage of
labor: Systematic review and meta-analysis. BMC Pregnancy Child-
birth. 2019;19(1):466. [PubMed ID: 31801479]. [PubMed Central ID:
PMC6894325]. https://doi.org/10.1186/s12884-019-2620-0.

18. Gupta JK, Sood A, Hofmeyr GJ, Vogel JP. Position in the sec-
ond stage of labour for women without epidural anaes-
thesia. Cochrane Database Syst Rev. 2017;5(5). CD002006.
[PubMed ID: 28539008]. [PubMed Central ID: PMC6484432].
https://doi.org/10.1002/14651858.CD002006.pub4.

19. Kemp E, Kingswood CJ, Kibuka M, Thornton JG. Position in the sec-
ond stage of labour for women with epidural anaesthesia. ochrane
Database Syst Rev. 2013;(1).

20. Wetta LA, Szychowski JM, Seals S, Mancuso MS, Biggio JR, Tita AT.
Risk factors for uterine atony/postpartum hemorrhage requiring
treatment after vaginal delivery. Am J Obstet Gynecol. 2013;209(1):51
e1–6. [PubMed ID: 23507549]. [PubMed Central ID: PMC3788839].
https://doi.org/10.1016/j.ajog.2013.03.011.

21. American College of N, Midwives Alliance of North A, National As-
sociation of Certified Professional M. Supporting healthy and nor-
mal physiologic childbirth: A consensus statement by the ameri-
can college of nurse-midwives, midwives alliance of north america,
and the national association of certified professional midwives. J
Midwifery Womens Health. 2012;57(5):529–32. [PubMed ID: 22954092].
https://doi.org/10.1111/j.1542-2011.2012.00218.x.

22. Deliktas A, Kukulu K. A meta-analysis of the effect on maternal health
of upright positions during the second stage of labour, without rou-
tine epidural analgesia. J Adv Nurs. 2018;74(2):263–78. [PubMed ID:
28881046]. https://doi.org/10.1111/jan.13447.

23. Gizzo S, Di Gangi S, Noventa M, Bacile V, Zambon A, Nardelli GB.
Women’s choice of positions during labour: return to the past or
a modern way to give birth? A cohort study in Italy. Biomed Res
Int. 2014;2014:638093. [PubMed ID: 24955365]. [PubMed Central ID:
PMC4052104]. https://doi.org/10.1155/2014/638093.

24. Abedzadeh-Kalahroudi M, Talebian A, Sadat Z, Mesdagh-
inia E. Perineal trauma: Incidence and its risk factors. J
Obstet Gynaecol. 2019;39(2):206–11. [PubMed ID: 30187786].
https://doi.org/10.1080/01443615.2018.1476473.

25. Hutton EK, Cappelletti A, Reitsma AH, Simioni J, Horne J, McGre-
gor C, et al. Outcomes associated with planned place of birth
among women with low-risk pregnancies. CMAJ. 2016;188(5):E80–
90. [PubMed ID: 26696622]. [PubMed Central ID: PMC4786402].
https://doi.org/10.1503/cmaj.150564.

26. McPherson KC, Beggs AD, Sultan AH, Thakar R. Can the risk of obstet-
ric anal sphincter injuries (OASIs) be predicted using a risk-scoring
system? BMC Res Notes. 2014;7:471. [PubMed ID: 25056485]. [PubMed
Central ID: PMC4119183]. https://doi.org/10.1186/1756-0500-7-471.

27. Edqvist M, Blix E, Hegaard HK, Olafsdottir OA, Hildingsson I, Ingversen
K, et al. Perineal injuries and birth positions among 2992 women
with a low risk pregnancy who opted for a homebirth. BMC Pregnancy
Childbirth. 2016;16(1):196. [PubMed ID: 27473380]. [PubMed Central ID:
PMC4966598]. https://doi.org/10.1186/s12884-016-0990-0.

10 J Nurs Midwifery Sci. 2023; 10(2):e135325.

https://ethics.research.ac.ir/EthicsProposalView.php?id=211276
http://www.ncbi.nlm.nih.gov/pubmed/1070902
https://doi.org/10.1016/j.ijnss.2016.05.001
http://www.ncbi.nlm.nih.gov/pubmed/31931780
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6958681
https://doi.org/10.1186/s12884-020-2726-4
http://www.ncbi.nlm.nih.gov/pubmed/29132060
https://doi.org/10.1016/j.midw.2017.10.019
http://www.ncbi.nlm.nih.gov/pubmed/17615900
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3013260
http://www.ncbi.nlm.nih.gov/pubmed/28681500
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6483123
https://doi.org/10.1002/14651858.CD003766.pub6
http://www.ncbi.nlm.nih.gov/pubmed/35955012
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9368710
https://doi.org/10.3390/ijerph19159637
http://www.ncbi.nlm.nih.gov/pubmed/31801479
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6894325
https://doi.org/10.1186/s12884-019-2620-0
http://www.ncbi.nlm.nih.gov/pubmed/28539008
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6484432
https://doi.org/10.1002/14651858.CD002006.pub4
http://www.ncbi.nlm.nih.gov/pubmed/23507549
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3788839
https://doi.org/10.1016/j.ajog.2013.03.011
http://www.ncbi.nlm.nih.gov/pubmed/22954092
https://doi.org/10.1111/j.1542-2011.2012.00218.x
http://www.ncbi.nlm.nih.gov/pubmed/28881046
https://doi.org/10.1111/jan.13447
http://www.ncbi.nlm.nih.gov/pubmed/24955365
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4052104
https://doi.org/10.1155/2014/638093
http://www.ncbi.nlm.nih.gov/pubmed/30187786
https://doi.org/10.1080/01443615.2018.1476473
http://www.ncbi.nlm.nih.gov/pubmed/26696622
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4786402
https://doi.org/10.1503/cmaj.150564
http://www.ncbi.nlm.nih.gov/pubmed/25056485
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4119183
https://doi.org/10.1186/1756-0500-7-471
http://www.ncbi.nlm.nih.gov/pubmed/27473380
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4966598
https://doi.org/10.1186/s12884-016-0990-0

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Study Design
	3.2. Participant and Setting
	3.3. Inclusion and Exclusion Criteria
	3.4. Sample Size Calculation
	3.5. Randomization
	3.6. Measurements and Data Collection
	3.7. Procedures
	3.8. Data Analysis
	3.9. Ethical Considerations

	4. Results
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4

	5. Discussion
	5.1. Duration of the Second and Third Stages of Labor
	5.2. Shoulder Dystocia
	5.3. Bleeding
	5.4. Degree of Perineal Tears
	5.5. Apgar
	5.6. Neonatal Resuscitation and The Neonate’s Need for Hospitalization
	5.7. Limitations and Strengths
	5.8. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

