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Risk factors for shoulder dystocia in women with GDM
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Abstract
Background: Gestational diabetes mellitus (GDM) is associated with increased risk of fetal macrosomia and
shoulder dystocia. However, not all women with GDM and fetal macrosomia have shoulder dystocia.

Aims: To identify the risk factors for shoulder dystocia in women with gestational diabetes using data from women
recruited into the routine care group of the ACHOIS trial.

Methods: A secondary analysis was performed on data collected from women enrolled in the ACHOIS trial.
Bivariate analyses were performed using the Fisher exact test. Variables found to be significantly associated with
shoulder dystocia and previously identified risk factors were used as explanatory variables in multivariate analyses.

Results: A positive relationship was found between the severity of maternal fasting hyperglycaemia and the risk of
shoulder dystocia, with a 1 mmol increase in fasting oral glucose-tolerance test leading to a relative risk (RR) of 2.09
(95% CI 1.03–4.25). Shoulder dystocia occurred more often in births requiring operative vaginal delivery (RR 9.58,
95% CI 3.70–24.81, P < 0.001). Macrosomic and large-for-gestational-age infants were more likely to have births
complicated by shoulder dystocia (RR 6.27, 95% CI 2.33–16.88, P < 0.001 and RR 4.57, 95% CI 1.74–12.01,
P < 0.005, respectively). Fetal macrosomia was the only variable to maintain its significance in all multivariate analyses.

Conclusions: Fetal macrosomia is the strongest independent risk factor for shoulder dystocia. Effective preventative
strategies are needed.
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Background

Gestational diabetes mellitus (GDM) is defined as carbohydrate
intolerance of varying degrees of severity with onset or first
recognition during pregnancy.1 GDM complicates 5–9% of
all pregnancies and is associated with increased perinatal
morbidity. The most frequent and significant morbidity is fetal
macrosomia, which increases the risk of shoulder dystocia
and birth trauma.2

Macrosomia is most often defined in the obstetric
literature as a birthweight above 4000 g. The best predictor
of macrosomia is maternal obesity, however, there is
evidence that impaired glucose tolerance is a significant
and independent risk factor.3–7 Moreover, intensive
treatment of GDM reduces the risk of macrosomia and
shoulder dystocia.8–10

Shoulder dystocia is an undesirable consequence of fetal
macrosomia and may be accompanied by additional birth
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trauma including brachial plexus injuries and bone fractures.
Shoulder dystocia complicates 0.6–1.4% of all births and in
infants with a birthweight of 4000–4500 g the incidence rises
to 5–9%.11,12 Accordingly, higher birthweight is the common
denominator connecting maternal and fetal risk factors for
shoulder dystocia which include obesity, diabetes, high parity
and a prior birth complicated by shoulder dystocia. Labour
risk factors for shoulder dystocia include induction of labour
and instrumental vaginal delivery.12–14

Attempts to prevent shoulder dystocia using the knowledge
of risk factors to identify women at risk and implementing
strategies, such as Caesarean section and induction of labour,
have not been proven effective in randomised controlled
trials.15–19 A review of literature by the American College of
Obstetricians and Gynecologists (ACOG) found that there
was no level 1 evidence to support a level A recommendation
for performing a Caesarean section in all cases of suspected
macrosomia. However, based primarily on consensus and
expert opinion, the ACOG recommends that prophylactic
Caesarean section be considered for suspected fetal macrosomia
with estimated fetal weights greater than 5000 g in women
without diabetes and greater than 4500 g in women with
diabetes.19 Induction of labour has been identified as a risk
factor for shoulder dystocia; however, it has been suggested
as a means to prevent further fetal weight gain and improve
outcome in large-for-gestational-age infants. Two Cochrane
systematic reviews assess the role of induction of labour in
preventing pregnancy complications, which included shoulder
dystocia, in cases of suspected macrosomia and in pregnant
women with diabetes.20,21 Both reviews conclude that there was
insufficient evidence regarding the effect of inducing labour
on preventing shoulder dystocia. Manoeuvres used in the
treatment of shoulder dystocia have been used prophylactically
to aid the passage of the fetus and try and prevent shoulder
dystocia and other birth trauma. However, two randomised
trials of such manoeuvres included in a Cochrane systematic
review have failed to identify clinical evidence to support this
practice.22–24 The failure of the interventions described above
to provide adequate prophylaxis against shoulder dystocia
reflects difficulties faced in predicting its occurrence.

Because of the risk of macrosomia associated with abnormal
glucose metabolism, women with GDM have traditionally been
classified as ‘at risk’ of shoulder dystocia and other birth trauma.
However, not all women with GDM and macrosomia develop
this complication.

The aim of this study was to identify maternal, antenatal,
intrapartum, fetal risk factors for shoulder dystocia in women
with gestational diabetes using data from women recruited into
the control group of the ACHOIS trial.

Methods

A secondary analysis was performed on data collected from
women enrolled into the routine care group of the ACHOIS
study.10 As previously described10 women with a singleton or
twin pregnancy between 16 and 30 weeks gestation and
with risk factors for gestational diabetes or a positive 50-g

oral glucose-challenge test and an abnormal 75-g oral
glucose-tolerance test (OGTT) at 24–34 weeks were eligible
for inclusion in the trial. Of the 1000 women enrolled, 510
were randomised to the routine-care group. These women gave
birth to 524 infants, amongst whom there were 16 cases of
shoulder dystocia.10 The presence and severity of shoulder
dystocia were assessed by means of a standardised checklist
completed by the caregiver present at birth.10

The protocol for the ACHOIS trial was approved by the
ethics committee at each of the 18 collaborating centres (14
in Australia and four in the UK). All women who participated
provided written informed consent.

For this study, the analyses were conducted in two stages.
Firstly, for the 510 women in the routine care group we
compared baseline characteristics (age, body mass index
(BMI), ethnicity, parity, previous pregnancies complicated
by shoulder dystocia, two-hour OGTT results, fasting OGTT
results) for women with births complicated by shoulder
dystocia and those that did not have shoulder dystocia using
the Fisher exact test. Log binomial regression was used to
analyse continuous predictors such as two-hour OGTT
results and fasting OGTT results. Intrapartum factors
(operative vaginal delivery, Caesarean) and fetal factors were
similarly compared.

Secondly, all variables found to be significantly associated
with shoulder dystocia were used as explanatory variables
in multivariable analyses (log binomial regression). The
purpose of this analysis was to examine the impact of
each explanatory variable on the incidence of shoulder
dystocia while controlling for the impact of the remaining
variables. For all analyses, a P < 0.05 was used to indicate
statistical significance.

Results

The results suggest that there is a positive relationship between
the severity of maternal hyperglycaemia and the risk of
shoulder dystocia, with a 1-mmol increase in fasting OGTT
leading to a relative risk (RR) of 2.09 (95%CI 1.03–4.25,
P = 0.04; Table 1). In women with a BMI ≥ 25 kg/m2, there
was a trend towards an increased risk of shoulder dystocia
(RR 2.31, 95% CI 0.64–8.44, P = 0.15). A similar trend was
seen among Caucasian women (RR 4.31, 95% CI 0.58–32.31,
P = 0.09), however, neither of these results were statistically
significant (Table 1).

Shoulder dystocia occurred more often in births requiring
operative vaginal intervention (RR 9.58, 95% CI 3.70–24.81,
P < 0.001). The increased rate of shoulder dystocia was
seen in operative vaginal births using forceps and ventouse
extraction (RR 6.35, 95% CI 2.34–17.26, P = 0.0025 and RR
6.14, 95% CI 2.12–17.77, P = 0.0067, respectively). No cases
of shoulder dystocia were found among women undergoing
Caesarean delivery (Table 2).

Macrosomic and LGA infants were more likely to have
births complicated by shoulder dystocia (RR 6.27, 95% CI
2.33–16.88, P < 0.001 and RR 4.57, 95% CI 1.74–12.01,
P < 0.005, respectively) (Table 3).
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When operative vaginal delivery, fetal macrosomia and
fasting OGTT were all included in the regression model,
there was a reduction in the RR of shoulder dystocia
associated with fasting OGTT linear (RR 1.40 95% CI
0.69–2.87, P = 0.35).

A regression model including fetal macrosomia and fasting
OGTT demonstrated that macrosomia played a mediating role
in the increased risk of shoulder dystocia seen with worsening
hyperglycaemia. The adjusted RR associated with fetal
macrosomia maintained its significance (RR 5.47 95% CI
1.96–15.23, P = 0.0011) while a reduction was seen in
the RR associated with fasting OGTT (RR 1.50 95% CI
0.74–3.05, P = 0.25).

Discussion

Fetal macrosomia was the strongest predictor for shoulder
dystocia. Statistical analysis showed that this variable played
a mediating role in the association between the degree of
maternal fasting hyperglycaemia and the risk of shoulder
dystocia. This is consistent with previous findings that show
that increasing fasting plasma glucose levels on the OGTT
correlate with increasing infant birthweight.26

Our findings showed an increased risk of shoulder dystocia
associated with operative vaginal birth with both the use of
forceps and of vacuum extraction. Operative vaginal birth
has previously been identified as a risk factor for shoulder

dystocia.12–14 Some studies have reported that this risk is
increased with the use of vacuum compared with forceps
delivery.13,14 Indications for operative vaginal birth, including
a prolonged second stage of labour, are associated with
shoulder dystocia and therefore it is difficult to determine

Table 1 Associations between maternal characteristics and the risk of shoulder dystocia

Shoulder dystocia 
n = 16 (no.%)

No shoulder 
dystocia n = 508

Relative risk 
95% CI† P-value

Maternal age
≥ 35 years 3 (2.6) 116 0.79 (0.23,2.71) 0.49
< 35 years 13 (3.3) 392

Parity
Multigravida 7 (2.7) 258 0.76 (0.29,2.01) 0.38
Primigravida 9 (3.6) 250

Ethnicity
Caucasian 15 (3.8) 392 4.31 (0.58,32.31) 0.09
Other‡ 1 (0.9) 116

Body mass index§
= 25 kg/m2 9 (3.7) 241 2.31 (0.64,8.44) 0.15
< 25 kg/m2 3 (1.6) 190

Shoulder dystocia in
previous pregnancy

Yes 0 (0) 2 0.94
No 16 (3.2) 506

OGTT results
Fasting (mmol/L)
1 unit increase 2.09 (1.03,4.25) 0.04
2 h (mmol/L)
1 unit increase 1.49 (0.89,2.48) 0.13

†CI denotes confidence interval.
‡Includes Asian, aboriginal and remaining races excluding Caucasians.
§Data only available for 443 participants.

Table 2 Associations between intrapartum factors and the
incidence of shoulder dystocia

Shoulder 
dystocia 

n = 16 (no.%)

No shoulder 
dystocia 
n = 508

Relative 
risk 

95% CI P-value

Induction of labour
Yes 3 (2.0) 149 0.56 (0.16,1.95)  0.27
No 13 (3.6) 359

Operative vaginal birth
Yes 9 (17.0) 53 9.58 (3.70,24.81) < 0.001
No 7 (1.5) 455

Ventouse
Yes 4 (17.4) 23 6.14 (2.12,17.77) < 0.01
No 12 (2.5) 485

Forceps
Yes 5 (16.7) 30 6.35 (2.34,17.26) < 0.005
No 11 (2.3) 478

Caesarean
No 16 (4.8) 331 < 0.005
Yes 0 (0) 177
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whether the relationship between the two variables is
causal. The debate continues over a standard objective
definition for shoulder dystocia and hence the perceived
difficulty of births requiring instrumental assistance may
result in over-diagnosis.27,28

No reports of shoulder dystocia were found among
women who underwent Caesarean delivery. Rarely, there
may be cases of shoulder dystocia among women undergoing
emergency Caesarean section after cephalic replacement
with the Zavenelli manoeuvre.

Previous studies have shown that increasing maternal weight
is associated with an increased risk of shoulder dystocia.29,30

Caucasian race has been identified as a risk factor for shoulder
dystocia. Current literature attributes this risk to increased
rates of obesity and macrosomia among these women.29,30

We found no association between parity or a prior birth
complicated by shoulder dystocia and the risk of shoulder
dystocia. Retrospective studies of births complicated by shoulder
dystocia have reported recurrence rates of between 1% and
16.7%.31–33 Only two women in the study sample had a previous
birth complicated by shoulder dystocia. Large retrospective
studies show that parity is associated with an increased risk
of giving birth to macrosomic infants and hence an increased
risk of shoulder dystocia.34,35

Conclusion

The purpose of this study was to identify new risk factors for
shoulder dystocia and confirm previously reported risk factors
in women with gestational diabetes using data from women
enrolled in the routine care group of the ACHOIS trial.
The sample of 510 women included 16 cases of shoulder
dystocia. Fetal macrosomia was found to play a mediating
role between the degree of maternal hyperglycaemia and the
risk of shoulder dystocia. Among all the risk factors identified
in the empirical analysis, only fetal macrosomia remained
statistically significant in multivariate analyses. This finding
supports the hypothesis that fetal macrosomia is the strongest
predictor for shoulder dystocia in patients with GDM and
emphasises the need for effective preventative strategies.
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