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A R T I C L E   I N F O A B S T R A C T 

Article type: 
Review article 

Background & aim: Fetal occiput posterior (OP) position during labor may be 

associated with negative maternal and neonatal outcomes. It is therefore necessary 

for the mothers to have active participation in changing their position during the 

labor in order to facilitate OP rotation. The present study aimed to investigate 

whether maternal lateral decubitus position during labor can correct fetal OP 

position and childbirth outcomes. 

Methods: In this systematic review, searches were made in the databases of 

Medline, Web of Science, Embase, Scopus, and Cochrane Central Controlled Trials 

Register as well as Persian databases including SID, Magiran and IranMedex from 

inception to September 2021. Eligible randomized controlled trials evaluating the 

effect of maternal position on fetal OP position during labor were selected. 

Cochrane risk of bias tool for randomized trials was used to assess the quality of 

included articles.  

Results: Four randomized controlled trials (RCTs) met the eligibility criteria. They 

included 871 participants, who were divided into two groups. overall, no difference 

was reported between the intervention and control groups in terms of the rate of 

occiput anterior position at birth. The mother's position in the same or opposite 

direction of the fetal occiput had no role in the spontaneous vaginal delivery rate 

and other outcomes and neonatal Apgar score.                             

Conclusion: The lateral decubitus position of mother during labor played no role 

in fetal head rotation toward the OP position or delivery outcomes. 
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Introduction 
One of the most common problems that 
midwives encounter during labor is the fetal 
occiput posterior (OP) position (1). The 
prevalence of OP positions is around 40% 
during labor and 1.8%-6% at birth (2). The 
persistent occiput posterior (POP) position 
could be due to malrotation of the fetal head to 
the occiput anterior (OA) position or failure in 
OP to OA rotation (3).  

Nulliparity, gestational age≥41 weeks, age>35 
years, African American ethnicity, fetal birth 
weight ≥4000gr, epidural anesthesia, pelvic 
capacity limitation, previous OP delivery, 
anterior placenta position, and short stature of 
the mother are the most important risk factors 
for this abnormality (3-4). The POP position has 
been linked to a high rate of maternal and 
neonatal morbidity. These include prolonged 
first and second stages of labor, instrumental 
delivery, cesarean section, third- and fourth-
degree perineal tears (obstetric anal sphincter 
injuries), back pain, maternal fatigue, 
chorioamnionitis, postpartum hemorrhage, 
epidural analgesia, neonatal trauma, low Apgar 
score, NICU admission, and newborn 
encephalopathy (2, 4-6).  

Various interventions have been devised to 
correct the position of the OP. Some 
interventions include cesarean section, using 
oxytocin, manual rotation, operative delivery, 
and maternal posturing before or during labor 
(7). If the fetal heart is normal and labor is 
progressive in the first and second stages of 
labor, a routine policy is adopted, and no 
intervention is necessary. However, if OP occurs 
in the second stage, there will be an increase in 
the cesarean section rate (7-9). It is reported 
that in a majority of OP positions (87%), there is 
rotation to the OA position when the pelvic floor 
receives effective contractions, the head flexes 
adequately, and fetal size is average (1). The 
mother must have active participation in 
changing her position during the first and 
second stages of labor in order to facilitate OP 
rotation (10).  

Lying, standing, sitting on all-fours, and 
assuming squatting positions by the mother 
during labor can shorten the first and second 
stages of labor, decrease cesarean-section and 

instrumental delivery rates, and correct the OP 
position (11). 

The side-lying position can be helpful in OP 
rotation provided that the mother is under 
epidural anesthesia or cannot get out of bed 
(10). It has been reported that the modified 
Sims maternal position is not an effective 
postural intervention for POP rotation (12). 
Ridley's review study, on the other hand, found 
that lateral recumbent positions enhance OP to 
OA rotation (13).  

In two other studies, including 300 Iranian 
mothers, the first and second stages of labor 
were found to be significantly prolonged due to 
the side-lying position (14-15). Maternal hands-
knees position had no contribution to fetal head 
rotation (16-17). According to a review study by 
Lee and colleagues (2021), maternal hands-and-
knees position and/or lateral decubitus position 
led to an insignificant increase in the rate of 
successful correction of fetal position from OP to 
OA (18). Levy et al. (2021) reported no increase 
in the OA positioning rate at birth owing to the 
maternal hands-and-knees position (19). 

Given the contradictory results of previous 
studies and the lack of a systematic review on 
the effect of maternal lateral decubitus position 
during labor on the correction of the fetal OP 
position, the present study was carried out to 
investigate the impact of maternal lateral 
decubitus positions during labor on the 
correction of the fetal position from OP to OA 
and the improvement of delivery outcomes.  

Materials and Methods 
The present study was conducted according to 

the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) (20) of 
randomized controlled trials (RCTs). 

Search strategies 
Databases including Medline, Web of Science, 

Embase, Scopus, and Cochrane Central Register 
of Controlled Trials were searched from 
inception to April 2020. The search was later 
updated upto September 2021. Additional 
records identified through other sources 
including SID, Magiran and IranMedex. The 
search was performed using the following  
English keywords: "Maternal position" OR 
"Kneeling" OR "Semi-prone position" OR 
"Lateral position" OR "Side-lying position" OR 
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"Decubitus position" OR "Lateral" AND "Fetal 

occiput posterior" OR "Fetal head position" OR "Fetal 

head rotation" AND "labor" OR "labour" OR 
"childbirth" OR "delivery". Table 1 shows the 
search strategy in this study.  

Inclusion and exclusion criteria 
All published RCTs evaluating the effect of 

maternal posture on fetal occiput posterior 
during labor were included. This study included 
all clinical trials and quasi-randomized trials 
that compared the use of lateral decubitus 
positions during labor with other positions to 

correct the fetal occiput posterior position and 
the outcomes of childbirth. This study did not 
include case reports, review articles, qualitative 
articles, letters to the editor, and articles 
without full text. 

Type of participants 
Women in labor with a term singleton 

pregnancy with the cephalic presentation were 
eligible to participate in the study. The fetal OP 
position was confirmed by ultrasound in all 
studies.   

Table1. Search strategy 

Search keywords with synonyms 
Labour (s1) labor OR labour OR childbirth OR delivery 

Maternal position (s2) 
Maternal position OR Kneeling OR Semi prone position OR Lateral position OR Side-
lying position OR Decubitus position OR Lateral decubitus position OR Supine 
position OR Sims position   

Fetal head position (s3) Fetal occiput posterior OR Fetal head position OR Fetal head rotation” 
Search combination S1 AND S2 AND S3 

 
 The review compared the use of the lateral 

decubitus position on the same side or the 
opposite side of the fetal spine with the upper 
knee hyper-flexed at 90° with the free position 
for the dorsal recumbent position. 

Type of outcomes 
The primary outcomes of this study included 

the rate of spontaneous rotation to the occiput 
anterior and the mode of delivery. The 
secondary outcomes included the use of 
oxytocin, duration of labor, episiotomy, third- 
and fourth-degree perineal tears (obstetric anal 
sphincter injuries), and Apgar score. 

Study selection 
After searching the databases and importing 

the articles that were extracted into the 
Covidence software, two members of the 
research team first screened the titles and 
abstracts of the initially selected studies. The 
same individuals also carried out the full-text 
screening. Covidence was used for screening the 
full texts, extracting data, and assessing quality 
of the included studies. A third member of the 
research team was asked to help in case of any 
disagreement. 

Data extraction 

Two authors extracted information about the 
study's specifics. The same two authors 

independently extracted study details, which 
included authors, year, study design, 
interventions, baseline characteristics, inclusion 
and exclusion criteria, and outcomes. This was 
done using Covidence software.   

 Quallity assessment 
Two authors reviewed the records 

independently using Covidence software, and 
the risk of bias was assessed using the Cochrane 
risk of bias tool for RCTs. Based on six domains 
(i.e., selection bias, performance bias, detection 
bias, attrition bias, reporting bias, and other 
bias), we assessed bias for individual elements 
in the form of a judgment (high, low, or unclear).  

Random sequence generation: Articles that 
used any nonrandomized process, those that 
used any randomized process, and those that 
reported insufficient information were 
considered high risk, low risk, and unclear risk, 
respectively. 

Allocation concealment: Articles that had 
alternate allocations were reported; those that 
used a central assignment were reported; and 
those reporting insufficient information were 
considered high-risk, low-risk, and unclear-risk, 
respectively. 

Blinding of participants and personnel: Articles 
in which both participants and personnel were 
blinded were reported; those with no blinding 
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 and articles with insufficient information were 
considered low-risk, high-risk, and unclear-risk, 
respectively. 

Blinding of outcome assessment: The 
evaluation method of each outcome was 
assessed separately. Complete blinding of the 
outcome assessor was reported as low risk; 
otherwise, it was reported as high risk, and with 
not enough information, the risk of bias was 
reported as unclear. 

Incomplete outcome data: When the amount of 
missing data is high or the loss in the two 
groups is unbalanced, it is reported as a high 
risk. When there is no or little missing data or 
the reasons for the sample loss are the same in 
the two groups, it is reported as low risk. With 
insufficient information, the risk of bias was 
reported as an unclear risk. 

Selective reporting: If all of the preset results 
are not reported or are incomplete and useless, 
the risk of bias is high. If all predicted results of 

the study are reviewed and reported, the risk of 
bias is low. In the case of reporting insufficient 
information, the risk of bias was reported as 
unclear. 

The results were imported into the RevMan 
software to be charted.   

Results  
A total of 321 articles were identified through 

database searching. After removing the 
duplicates by the Covidence software (n = 167), 
the titles and abstracts of the remaining papers 
(N=147) were screened for potentially relevant 
studies. Three articles were relevant to the 
objective, but there was no access to their full 
text (21-23). Finally, out of the five full-text 
articles that were considered eligible, four were 
subjected to systematic review. The fifth paper 
was excluded because of wrong study design 
(Figure 1). 

 

Figure 1. Study selection steps based on the PRISMA 2020 flow diagram 
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The studies included in this systematic review 
involved 871 women in labor. Details of these 
studies are shown in Table 2. Two studies were 
conducted in France (12, 17),  one in China (24), 
and one in Spain (25). Generally, the RCTs were  

considered to have average quality according to 
the Cochrane tool used to assess the risk of bias 
in RCTs. No blinding of personnel, participants, 
or outcome assessors was done in the selected 
studies. The risks of bias in each study are based 
on the authors' judgments (Figure 2). 

 

  

Figure 2. Risk of bias summary: review authors' judgments about each risk of bias for each included 
study 

 

OA position at birth 
In Bueno‐Lopez et al. (2018), 120 women in labor 

with fetal OP position were randomized into the 
control group (n=60) with a free posture and 
intervention group mothers (n=60) with the 
modified Sims on the side of the fetal spine. The 
result of this study showed more cases of rotation 
to occiput anterior in the intervention group 
compared to the control group (50.8% vs. 21.7%; 
P=0.01) (25).  

Liu et al. (2018) evaluted 226 women with fetal 
OP position between January 2015 and June 2017. 
Pregnant women were divided into intervention 
group (n=114) who were in maternal extreme 
flexure and hip abduction combined with 

contralateral side-lying position, and control group 
(n=112) who were in contralateral side-lying 
position alone. Result showed that maternal 
extreme flexure and hip abduction combined with 
contralateral side lying made a higher rate of head 
rotation to OA position than contralateral side-
lyingn alone (P=0.004)(24).  

In Desbriere et al. (2013), 220 women with fetal 
occiput posterior position in the active phase 
participated. At the fetal head station> 0, mothers 
in the intervention group (n= 110) were placed in 
the modified sims posture.  
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Table 2. Characteristics of studies included in the systematic review 

Author Country Study Design Participants Parity Type of intervention Main outcome Intervention Control p-value 

Liu et al 

(2018) (24) 
China 

Interventional 

with 

2 parallel 

groups 

Intervention 

group=105 

Control    

group=105 

Did not divide 

the primi- and 

multi parous 

women 

Intervention: 

Maternal extreme flexure and hip 

abduction combined with contralateral 

side lying, 

Control: Contralateral side‐lying alone 

OA position at birth 92.105 69.105 P=0.004 

Spontaneous 

deliveries 
98.105 70.105 P=0.001 

Instrumental vaginal 

delivery 
4.105 25.105 P=0.002 

Cesarean: 3.105 10.105 P=0.060 

Bueno‐Lopez 

et al.  

(2018) (25) 

Spain 

RCT 

2 parallel 

groups 

Intervention 

group=59 

Control group= 

60 

Intervention: 

Primiparous:43 

Multiparous:16 

Intervention: 

Lateral decubitus position on the same 

side as the fetal spine with the upper 

knee hyper-flexed at 90° (modified 

sims position) 

control: free position 

Spontaneous rotation 

to occiput anterior 
30.59 13.60 P=0.01 

Vaginal delivery: 50.59 41.60 P=0.04 
Control: 

Primiparous:43 

Multiparous:17 
Cesarean: 9.59 19.60 P=0.04 

Le ray et al  

(2016) (12) 
France 

RCT 

2 parallel 

groups 

Intervention 

group=160 

Control    

group=162 

Intervention: 

Primiparous:122 

Intervention = 

Lateral asymmetric decubitus posture 

on the side opposite that of the fetal 

spine 

Control = Dorsal recumbent posture 

OA position at birth 133.160 140.162 P=0.436 

Cesarean: 29.160 23.162 P=0.608 Control: 

Primiparous:124 

Desbriere et 

al (2013) 

(17) 

France 

RCT 

2 parallel 

groups 

Intervention 

group=110 

Control    

group=110 

Intervention: 

Primiparous:69 

Multiparous:31 

Control: 

Primiparous:62 

Multiparous:38 

Intervention = 

Fetal head station>0: lateral recumbent 

position on the same side of the fetal 

spine, with the inferior leg lying in the 

axis of the body and the other leg 

folded at an approximately 90-degree 

angle with the use of a leg support. 

Control: Dorsal recumbent posture 

OA position at birth 86.110 84.110 P=0.748 

Spontaneous 

deliveries 
60.110 70.110 P=0.889 

Cesarean: 21.110 19.110 P=0.727 
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This position is the lateral recumbent position on 
the same side of the fetal spine, with the inferior 
leg lying in the axis of the body and the other leg 
folded at an approximately 90-degree angle with 
the use of a leg support. 

For the control group (n=110), the dorsal 
recumbent posture was used. The results showed 
that there was no statistically significant difference 
between the two groups in terms of the posterior 
occiput rate of the fetal head (P=0.748) (17). 

In the study by Le ray et al. (2016), 322 women 
with fetal OP position participated from May 2013 
through December 2014. Mothers in the 
intervention group used a lateral asymmetric 
decubitus posture on the side opposite that of the 
fetal spine during the first hour and encouraged to 
maintain this position for as long as possible 
during the first stage of labor. Mothers who were 
assigned to control group adopted a dorsal 
recumbent position. Result showed that OA 
position at birth in the intervention group was 
lower than the control group(P=0.436) (12). 

Mode of delivery rate 
In Bueno‐Lopez et al. (2018), the rate of vaginal 

delivery was significantly higher in the 
intervention group than that in the control group 
(P= 0.04). Also, the cesarean rate was significantly 
lower compared with the control group (P= 
0.04)(25). Liu et al (2018) showed a statistically 
significant difference between the intervention 
and control groups in terms of spontaneous 
deliveries (P=0.001), instrumental vaginal delivery 
(P=0.002) and cesarean delivery (P=0.062) (24). 
In Desbriere et al. (2013), the prevalence of vaginal 
delivery and cesaren delivery was not significantly 
different between the intervention and control 
groups (P=0.727)(17).  

 Le ray et al. (2016) showed no significant 
difference between the intervention and control 
groups in term of the prevalence of spontaneous, 
instrumental, and cesarean deliveries (P=0.608) 
(12). 

Secondary outcomes 
Bueno‐Lopez et al. (2018) showed  that  length of 

second stage of labor in the intervention group 
was significantly lower than that in the control 
group (P=0.028). However, the rates of 
episiotomy, perineal tears, and Apgar score were 
not significantly different between the two groups 

(P>0.05) (25). 
 Liu et al. (2018) showed that duration of labor in 

the intervention group was significantly shorter 
than that in the control group (P<0.05) (24). 

In Desbriere et al. (2013), the duration of the first 
and second stages of labor, and the rate of oxytocin 
use, episiotomy, lacerations and Apgar score were 
not significantly different between the 
intervention and control groups (P>0.05) (17). Le 
ray et al. (2016) showed that there were no 
significant differences between the two groups in 
terms of the duration of the active phase of labor, 
episiotomy, and Apgar score (P>0.05) (12). 

Discussion 
The present study aimed to examine the 

efficacy of maternal lateral positions to correct 
the fetal occiput posterior position and improve 
delivery outcomes. 

According to the findings of this study, 
maternal lateral decubitus position on fetal head 
rotation rate was effective in two studies and 
had no effect in the other two studies, as it 
seems that this position improves neither fetal 
head rotation from OP to OA nor other maternal 
and neonatal outcomes. 

The modified Sims maternal position is an 
efficient intervention to achieve fetal POP 
rotation. Moreover, the Sims position has been 
reported to be associated with a higher vaginal 
delivery rate and greater safety for newborns 
(25). Maternal Sims' position during labor is 
hypothesized to aid in OP to OA rotation (13). 
Maternal extreme flexure and hip abduction can 
not only decrease pelvic inclination but also 
allow the straightening of the sacral procurve, 
the backward movement of the sacrum, the 
widening of the sacrococcygeal joint, and the 
straightening of the birth canal. This can help in 
increasing pelvic volume and correcting the OP 
position (24). 

Consistent with our results, Mirzakhani et al. 
(2020) who reviewed 17 RCTs carried out on 
4,848 participants found that the most common 
maternal positions during labor were the 
upright and lying positions. Their results also 
revealed that the upright and lying positions of 
the mother during the first and second stages of 
labor affected neither the fetal head’s OP to OA 
rotation nor the maternal and neonatal 
outcomes (28). Our results are also consistent 
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 with Levy et al.’s (2021) systematic review and 
meta-analysis(19). Moreover, Lee et al. found no 
significant increase in OP rotation to OA in the 
maternal hands and knees position compared 
with the lateral decubitus position (18). 

In two studies conducted in Iran in 2014 and 
2017 on 300 women, there was a significant 
increase in the duration of the first and second 
stages of labor owing to the side-lying position 
(14-15). In their meta-analysis, Gupta et al. 
(2017) reported that the upright positions 
(sitting, birthing stools, chairs, squatting, and 
kneeling) decreased the incidence of 
instrumental labor and episiotomy compared to 
lying down (lateral Sims) position, semi-
recumbent, lithotomy position, and 
Trendelenburg’s position. Also, there was an 
increased risk of second-degree tears in upright 
positions (27). 

If the mother lies for 15 to 30 minutes in the 
same position as the fetal occiput position, it can 
help with head rotation. Also, the mother's semi-
prone position opposite the fetal occiput for 15 
to 30 minutes can help with head rotation. In 
this position, the pelvis rotates, and under the 
influence of gravity, the fetal head first rotates 
from OP to OT (occiput transverse) and then 
from OT to OA (27). The lateral asymmetric 
decubitus posture on the same side of the fetal 
occiput by confronting the fetal occiput with the 
maternal sacroiliac joint and delaying the 
tangency of the forehead with the pubis, can 
help the fetal head to flex and rotate to the OA 
position (17). maternal Sims' position during 
labor on the same side of the fetal spine 
significantly increased OP to OA rotation of the 
fetal head and enhanced the rate of vaginal 
delivery (22-23). However, due to the paucity of 
relevant studies, more studies are 
recommended to address this topic. 

The strength of the present study is to examine 
the state of the mother by focusing on matching 
the state of the mother with the left or right 
direction of the occiput of the fetal head. There 
are some limitations to this study. First, there 
were few studies assessing how maternal 
position during labor affects delivery outcomes. 
Second, the available papers did not have a high-
quality design. Fourth, the control groups in the 
included studies used different positions during 
labor. Finally, the included papers did not 

analyze the outcomes based on the mother’s 
parity, and overall results were reported. Given 
the small number of studies included, however, 
high-quality research on this very topic is still 
required. Future studies addressing maternal 
posture are recommended to focus on OP 
rotation, labor promotion, and delivery 
outcomes.  

Conclusion 
According to the results of this study, maternal 

lateral position during labor did not change the 
posterior position of the fetal head or improve 
maternal delivery outcomes. The results of the 
present study can be used more consciously 
with the aim of positioning the mother during 
labor in cases of posterior occiput of the fetal 
head. 
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