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ABSTRACT
Background. We compared the neonatal outcomes

between 2 methods of shoulder delivery: 2-step and 1-step.
Methods. We did a comprehensive search of 7 electronic

databases up to 31 October 2016. Two of the authors
independently identified relevant studies for inclusion in the
review, assessed their quality and extracted data. The primary
outcome was the rate of neonatal asphyxia; secondary outcomes
were neonatal brachial plexus injury and clavicular fracture of
newborns. Review Manager 5.3 was used for the meta-
analysis. The pooled relative risk (RR) was estimated by the
fixed or random effect model, based on heterogeneity. Seven
cohort studies were included in the meta-analysis.

Results. A total of 14 627 women had successful vaginal
delivery; 7212 women had 2-step and 7415 women had 1-
step delivery. The rate of neonatal asphyxia (RR 0.55; 95%
confidence interval [CI] 0.35–0.86; p=0.008) and
occurrence of neonatal clavicular fracture (RR 0.19; 95% CI
0.07–0.51; p=0.001) were lower in the 2-step group than
in the 1-step group. The neonatal brachial plexus injury rate
was not statistically significant between the 2 groups (RR 0.2;
95% CI 0.04–1.10; p=0.06).

Conclusions. Current evidence supports the use of 2-step
method of shoulder delivery with no major adverse neonatal
outcomes, lower incidence of neonatal asphyxia rate, and
neonatal clavicular fracture rate than delivery by the 1-step

method. The clinical value is high for the adoption of 2-step
method for better neonatal outcomes.
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INTRODUCTION
The 2 usual methods of delivery for shoulder presentation are:
2-step and 1-step. The 2-step method is to wait for at least a
contraction, not to push or pull, instead, allowing the shoulder
enough time to rotate in all vaginal deliveries after the head is
delivered.1–4 In the 1-step method, as soon as the head is delivered,
downward pressure is applied on the foetal head until the anterior
shoulder appears at the introitus.5 As demonstrated by Hart in
1997, by applying this single intervention to wait for a contraction
after the head is delivered in all vaginal deliveries (2-step), the
incidence of shoulder dystocia was reduced dramatically and with
better neonatal outcomes.6 The normal labour guideline of WHO
suggests waiting for spontaneous rotation of the shoulder after the
head is delivered, within 1–2 minutes, with the next contraction
for the shoulder to be delivered. It suggests that the force applied
before the shoulder rotated may be a risk factor for injury to the
newborn.7 In a Chinese textbook of obstetrics, it has been suggested
that gentle downward force be applied on the baby’s head to
hasten the delivery of shoulders.8 Hence, there is confusion over
which method should be used for delivery of the shoulder. One
factor that may influence hastening delivery of the shoulder is the
definition of shoulder dystocia—a prolonged head-to-body time
interval. Since Spong et al. defined the 60 second interval for
head-to-body as an objective standard of shoulder dystocia,
concern of asphyxia with every second passing puts greater
pressure on the birth attendant in the field.9 The relationship of the
interval of head-to-body and baby asphyxia has been controversial.
Locatelli et al. stated that head-to-body interval correlated
significantly to umbilical artery pH (p=0.02) but was not clinically
significant (0.0078 units for every additional minute of interval).10

Stallings et al. reported that head-to-body delivery intervals
(available for 44 patients) were not associated with statistically
significant alterations in umbilical artery pH, increasing head-to-
body delivery interval also did not correlate significantly with
decreasing 5 minutes’ Apgar score.11 It has been suggested that the
2-step method of shoulder delivery may avoid injury to the
newborn and the head-to-body interval is less important.4 To try
and resolve this controversy and guide clinical practice, we did a
meta-analysis of prospective studies in this area.
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METHODS
Inclusion criteria
Studies that met all the following criteria were included:

1. Studies that had clear criteria for inclusion and exclusion of
participants

2. Controlled studies that adopted 2 methods of shoulder delivery:
1-step and 2-step method.

3. Studies reporting any or all of the 3 outcomes were included:
(i) primary outcome was the incidence of neonatal asphyxia;
(ii) secondary outcomes included rates of neonatal brachial
plexus injury and clavicular fracture of newborns.

Neonatal asphyxia is a medical condition resulting from
deprivation of oxygen to a newborn infant for longer than 1
minute. Neonatal brachial plexus injury is an injury to the
brachial plexus, the network of nerves that conducts signals
from the spinal cord to the shoulder, arm and hand. Clavicular
fracture of newborns is fracture of the clavicular bone
immediately after birth (usually defined as within 24 hours
after birth).

4. Studies published either in English or Chinese language.

Exclusion criteria
1. Not a prospective controlled study of 1-step and 2-step methods
2. Studies that did not report the outcomes that we were assessing
3. Studies that had errors or unreliable data
4. Duplicate published articles.

Literature search
We did a comprehensive search of PubMed, EMBASE, Cochrane
Library, CNKI, CBM, cqVIP and Wan Fang up to 31 October 2016.
The following search terms were used to identify relevant studies:
vaginal birth, delivery, obstetrics, midwifery, normal delivery,
shoulder, shoulder delivery, one-step, traditional shoulder delivery,
continue shoulder delivery, two-step, waiting for a contraction.

Study selection
The literature search was managed using EndNote X7 software
provided by Thomson Reuters. The study selection process
included preliminary screening followed by a full-text review. In
the preliminary screening, reviewers screened the titles, abstracts
and key words to exclude studies that failed to meet the criteria.
When information regarding any of the above was not clear,
original reports were sought to provide full details. All the papers
were initially grouped as ‘included’, ‘pending’, and ‘excluded
(reason)’. Full texts of included and pending studies were reviewed
to determine the final selection.

Quality assessment
The quality of included studies was assessed according to the
Newcastle-Ottawa Scale (NOS) recommended by the Cochrane
Collaboration. The criteria contain selection of participants,
comparability between groups and assessment of outcome. The
maximum score of NOS is 9, a study is considered as high quality
when the score is up to 6.

Data extraction
An Excel form was designed for data extraction. The following
information was collected from each study: first author’s name,
year of publication, participant characteristics, interventions,
outcomes and sample sizes.

The study selection, quality assessment and data extraction

were done independently by 2 reviewers. Disagreements were
resolved by discussion between the reviewers. When 2 reviewers
could not reach a consensus a third reviewer was consulted, and
a final decision taken based on the majority opinion.

Statistical analysis
Statistical analysis was done using the Review Manager software
(RevMan5.3) provided by the Cochrane Collaboration. For
dichotomous data, the results were presented as relative risk (RR)
with 95% confidence intervals (CIs). The statistical heterogeneity
in each meta-analysis was assessed using the I² and chi-square
statistics. When p<0.1 and I2>50%, it was considered substantial
heterogeneity, the random effect model was used for the meta-
analysis, and if not, the fixed effect model was used.

RESULTS
Selection of articles
Of the 1959 identified articles, we excluded 473 as these were
duplicate articles and 1317 were excluded based on a review of the
title and abstract. Two authors reviewed the full text of the
remaining 169 articles. Seven studies12–18 met the inclusion criteria
and were included for the meta-analysis (Fig. 1).

Quality assessment in included studies
The articles included were of high quality. All women in the
studies had vaginal deliveries, the exposed and unexposed groups
in each study were drawn from the same hospital independently,
the design of each study on the basis of the maternal age, times of
prenatal visit, weeks of pregnancy, presentation of foetus of the
observations and controls were comparable; outcome of interest
was not present at the start of all studies; outcome evaluations
were fully documented and fulfilled the follow-up procedure with
no cases lost to follow-up. All the articles scored 9 in the
assessment (Table I).

Characteristics of included studies
The total number of participants in the 7 studies were 14 627. All
had successful vaginal deliveries: in 7212 women the 2-step
method of shoulder delivery was used and in 7415 women the
1-step method was used (Table II).

Neonatal asphyxia
Neonatal asphyxia was reported in all 7 articles,12–18 29 newborns
in the 2-step group (n=7212) and 54 newborns in the 1-step group
(n=7415). There was no statistical heterogeneity among the studies
(p=0.48, I2=0%). The fixed effect model showed that the difference

HUANG et al. : METHOD OF SHOULDER DELIVERY AND NEONATAL OUTCOMES

Databases searched (n=1959)

Citation reviews (n=1486)

Full-text articles assessed for
eligibility (n=169)

Studies included in meta-
analysis (n=7)

Excluded duplicates (n=473)

Excluded after review of the title
and abstract (n=1317)

Excluded (n=162)
— Not prospective studies (n=42)
— Not meet participants’ inclusion

criteria (n=37)
— Not use 2-step method in

observation group (n=36)
— Not use 1-step method in

control group (n=27)
— Not report neonatal outcomes

(n=19)

FIG 1. Flowchart of study selection
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in neonatal asphyxia rate between the groups was significant
(RR=0.55; 95% CI 0.35–0.86; p=0.008), suggesting that the
neonatal asphyxia rate was higher in the 1-step group than in the
2-step group (Fig. 2).

Clavicular fracture of newborns
Three articles reported the rates of clavicular fracture of
newborns.12,14,17 Four newborns in the 2-step group (n=6509) and
24 in the 1-step group (n=6728) had a clavicular fracture. There
was no statistical heterogeneity among the studies (p=0.89, I2=0%).
Analysis using the fixed effect model showed significant
differences between the groups with clavicular fracture being
higher in the 1-step group (RR=0.19; 95% CI 0.07–0.51; p=0.001;
Fig. 3).

Neonatal brachial plexus injury
This was also reported in three articles.12,14,17 No event occurred in
the 2-step group (n=6509) but 6 events occurred in the 1-step
(n=6728) group. There was no statistical heterogeneity among the
studies (p=0.77, I2=0%). The fixed effect model showed the
difference in neonatal brachial plexus injury rate between the
groups was not statistically significant (RR=0.20; 95% CI 0.04–
1.10; p=0.06; Fig. 4).

DISCUSSION
Neonatal outcomes using the 2-step method of shoulder delivery
The choice of method for delivery of the shoulder has long been
affected by considerations of neonate outcomes. The definition of

TABLE I. Assessment of the quality of included studies
Study (year) Selection Outcome Score

Comparability Representa- Selection Ascertain- Outcome Assessment Follow-up Adequacy
of cohorts tiveness of of non- ment of of interest of outcome  long enough of

on the basis the exposed exposed exposure was not for outcomes follow-up
of design or cohort cohort present at to occur of cohorts

analysis (2-step) (1-step)  start of study
Wang et al. (2013)12 1 1 1 1 2 1 1 1 9
Huang (2014)13 1 1 1 1 2 1 1 1 9
Li et al. (2014)14 1 1 1 1 2 1 1 1 9
Huang (2015)15 1 1 1 1 2 1 1 1 9
Cui et al. (2015)16 1 1 1 1 2 1 1 1 9
Li and Zhang 201617 1 1 1 1 2 1 1 1 9
Qi et al. (2016)18 1 1 1 1 2 1 1 1 9

TABLE II. Characteristics of included studies
Study (year) Participants 2-step method of shoulder delivery 1-step method of shoulder delivery

(n) Vaginal Fracture Brachial Asphyxia Vaginal Fracture Brachial Asphyxia
delivery of clavicle plexus (n) delivery (n) of clavicle plexus (n)

(n) (n) injury (n) (n) injury (n)
Wang et al. (2013)12 10 344 5014 3 0 11 5330 17 1 15
Huang (2014)13 205 105 – – 3 100 – – 7
Li et al. (2014)14 2093 1120 1 0 2 973 6 4 3
Huang (2015)15 80 40 – – 0 40 – – 5
Cui et al. (2015)16 320 160 – – 3 160 – – 12
Li and Zhang (2016)17 800 375 0 0 5 425 1 1 5
Qi et al. (2016)18 785 398 – – 5 387 – – 7

Total 14 627 7212 4 0 29 7415 24 6 54

FIG 2. Occurrence of neonatal asphyxia in the 2 groups
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shoulder dystocia by interval of head-to-body of <60 seconds had
a strong influence on the mode of shoulder delivery to be adopted
by health workers in the field. It was routine practice in China to
hasten delivery of the shoulder by applying gentle force on the
foetal head (1-step). The use of this method to hasten delivery of
the shoulder is not supported by the available evidence. The
incidence of shoulder dystocia associated with brachial plexus
injury has not decreased over time, despite the fact that more
efforts are made in the training of management of shoulder
dystocia manoeuvres and more liberal use of caesarean section.19,20

It is possible that the 1-step method of shoulder delivery may be
largely responsible for the exponential increase in rates of shoulder
dystocia. Experts in the field do not recommend adherence to the
1-step method of shoulder delivery.21

The results of our meta-analysis of 7 studies revealed that the
rate of neonatal fracture of clavicle was higher in the group which
had used 1-step method compared to the 2-step method. Similarly,
neonatal asphyxia was also higher in the 1-step method group than
in the 2-step method. However, there was no statistical difference
between the rates of neonate brachial plexus injury in the 2
groups. The pooled RR supports the 2-step method of shoulder
delivery being superior to the 1-step method in terms of better
neonatal outcomes.

The clavicular fracture rate in neonates is a recognized neonate
injury associated with vaginal birth, with a reported rate of 0.1%.22

Previous studies have suggested that the main reasons for clavicle
fracture were macrosomia and interventions used to assist birth by
health workers, such as pulling the baby before shoulder rotation
had occurred.22–24 Studies had also shown that hurried delivery of
the baby by the 1-step method may cause more brachial plexus
injuries.25,26

Risk of bias
Overall, the methodological quality of studies included in this
review was high. None of the studies had a high risk of bias.
However, as the number of included studies was <10, we could

not investigate potential publication bias by funnel plot asymmetry
visually. We also did not search for the grey literature. Therefore,
we may have missed other studies that could have altered the
results.

Theoretical value
Our study has found that the 2-step method of shoulder delivery
decreases the incidence of neonatal injury and gives better neonatal
outcomes. Thus, it strengthens the approach to be used in obstetric
and midwifery practice during vaginal birth.

In traditional practice, the worry of an adverse neonatal outcome
puts great pressure on the health worker, the hurry to pull the head
out may lead to an attempt to shorten the interval of head-to-body
to avoid shoulder dystocia. The hurry to pull on the head before
the natural rotation of shoulders may contribute to shoulder
dystocia and injury to the newborn.11,12,14 The 1-step method of
shoulder delivery is often practised clinically, while the 2-step
method is actually better in terms of neonatal outcomes. A careful
assessment of the maternal and neonatal conditions should be
done and the practice of pulling the baby should be avoided to
minimize neonatal injury.
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