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Abstract

Objective—To evaluate factors impacting selection to delayed pushing in the second stage of
labor.

Study designh—This case-control study was a secondary analysis of a large retrospective cohort
study. Cases included women who delayed pushing for 60 minutes or more in the second stage of
labor. Controls began pushing prior to 60 minutes from the time of diagnosis of complete dilation.
Demographic, labor, and nonmedical factors were compared among cases and controls. Logistic

regression modelling was used to identify factors independently associated with delayed pushing.

Results—We identified 471 women who delayed pushing and 4,819 controls. Nulliparity,
maternal body mass index > 25, high fetal station at complete dilation, regional anesthesia use,
and start of second stage during staffing shift change were independent factors associated with
increased use of delayed pushing. On the other hand, black race and second stage management
during night shift were associated with lower odds of employing delayed pushing. Delayed
pushing was more commonly employed in nulliparous women, but 38.9% of multiparous women
also delayed pushing.

Conclusion—We identified multiple factors associated with use of delayed pushing. This study
helps to define current patterns of second stage labor management.
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Introduction

Delayed pushing is a technique utilized in the second stage of labor, in which fetal descent is
initially allowed to occur as a result of uterine contractile forces alone. In contrast, active
pushing combines maternal pushing effort with contractions to expel the fetus.! Critical
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appraisal of the existing evidence raises concerns regarding the true efficacy and safety of
delayed pushing in modern practice.2=2 While most studies evaluating the efficacy of
delayed pushing demonstrate that delayed pushing decreases pushing time, it also results in
a longer second stage of labor without evidence to support an increase in vaginal delivery
rates in high-quality studies.2~7 Longer second stage has been associated with an increase in
maternal and neonatal morbidity1-10-12 Two large studies also suggest that delayed pushing
to manage the second stage at term is associated with increased risks of adverse maternal
and neonatal outcomes including maternal fever3 and fetal acidosis.3-8

The vast majority of efficacy trials have been limited to nulliparous women with regional
analgesia, 2-46.7.13-17 thys limiting the generalizability of the findings. However, data from
a recent retrospective study from our institution demonstrated that approximately a third of
all women who engaged in delayed pushing were multiparous,® suggesting that the use of
delayed pushing has been expanded to a broader population. The conflicting efficacy data on
the use of delayed pushing highlights the importance of understanding practice patterns and
patient selection to second stage labor management strategies. In this study, we explored
patient characteristics, labor factors, and non-medical factors that influence whether a
woman is selected to delay pushing in the second stage.

This nested case-control study was a secondary analysis of a large retrospective cohort
established to examine electronic fetal heart rate patterns during labor. Approval for the
study was granted by the Washington University School of Medicine Human Research
Protection Office. Consecutive women admitted at term to a tertiary care center from 2004—
2008 who reached the second stage of labor were identified. Exclusion criteria for the study
included cesarean during the first stage of labor, multiple gestation, non-vertex presentation,
known or suspected major fetal anomaly, intrauterine fetal demise, and prematurity defined
as delivery prior to 37 weeks gestation. If a woman had more than one delivery during the
study period, then only the first delivery was included. Cases were defined as women who
delayed pushing for at least 60 minutes in the second stage of labor. The control group
consisted of women who pushed within 60 minutes of complete cervical dilation. We used
60 minutes to define delayed pushing based on prior prospective studies.2>13.15 At our
institution, there is no protocol regarding the use of delayed pushing, thus it was employed
at the discretion of the treating practitioner. Our labor and delivery unit is primarily
physician-nurse managed, and a single Certified Nurse Midwife performed less than 1% of
the deliveries during the study period.

Extensive patient-level data was extracted by research nurses from the medical record
including maternal age, maternal body mass index (kg/m?), parity, race, insurance status and
history of prior cesarean delivery. Gestational age was determined by the patient’s last
menstrual period and first ultrasound evaluation using established guidelines.18 Estimated
fetal weight was documented routinely at time of admission based on recent ultrasound
evaluation if available and Leopold measurements. Maternal complications such as diabetes
and preeclampsia were recorded. Women were classified as having diabetes if they had
either gestational diabetes, defined as glucose =140 g/dl on a screening glucose tolerance
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test followed by at least 2 abnormal values on a 3-hour glucose test using the National
Diabetes Data Group definitions,® or pre-gestational type 1 or type 2 diabetes mellitus.
Criteria used to identify women with preeclampsia included blood pressure >140 mm Hg
systolic or >90 mm Hg diastolic and proteinuria (>300 mg in 24 hours).20

Research nurses recorded detailed information regarding labor management and progress.
Date and time of admission to labor and delivery, each cervical examination,
commencement of pushing, and delivery of the infant were noted as documented in the
medical record and confirmed by electronic fetal monitoring. Specific labor characteristics
assessed in women who pushed immediately and women who delayed pushing included
station of the fetal head, length of the first stage of labor, and utilization of regional
anesthesia. High fetal station was defined as fetal head at zero station or higher at the time
complete dilation was diagnosed. If the fetal station was at +2 or lower, then it was coded as
low station. Fetal station of +1 was used as the reference. Regional anesthesia was defined
as the use of epidural, spinal, or combined spinal-epidural analgesia. Time-stamped data was
also used to examine external factors present among the groups including time of the day
and day of the week when second stage commenced. Definitions of night (7 p.m. to 7 a.m.)
and day shifts (7 a.m. to 7 p.m.) were based on standard labor nursing schedules on our labor
and delivering unit. The presence of nursing shift change at the time of second stage was
determined by the diagnosis of complete dilation within one hour of a scheduled nursing
shift change (6-8 a.m. or 6-8 p.m.). Among obstetric provider groups, most changes in labor
and delivery coverage occurred during this time frame as well. The relationship between the
delivering practitioner’s proximity during labor and use of delayed pushing was also
examined based on whether the practitioner took “in-house” or “home call.”

Medical and non-medical factors present among the group of women who delayed pushing
were compared to women who pushed immediately to determine the factors that were
associated with delayed pushing. The Chi-square test was used to compare categorical
variables in bivariate analysis. Normality of continuous variables was tested visually and
with the Shapiro-Wilk test. Non-normally distributed variables were compared using the
Mann-Whitney U test. All variables found to be significantly associated with delayed
pushing (p<0.05) in bivariate analysis were included in the logistic regression model.
Variables that remained significantly associated with delayed pushing in multivariable
logistic regression were considered as independent factors associated with selection to delay
pushing. All statistical analyses were performed using STATA 10.0 (special edition, Stata-
Corp, College Station, TX).

The total number of women admitted in labor at term during the study period who met
inclusion criteria was 5,388. After excluding women for missing time-stamped data during
the second stage, 5,290 women were included in the final analysis. The identified cases
consisted of 471 women who delayed pushing (8.9%) while 4,819 women were controls
(91.1%).
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Demographic characteristics of women who delayed pushing and women who pushed
immediately were compared. Factors associated with an increased likelihood of delayed
pushing in bivariate analysis were maternal age less than 18, nulliparity, gestational age
between 39%7 and 406/7 weeks, and BMI (body mass index) greater than 25. Utilization of
delayed pushing was less common in women of black race. Estimated fetal weight at time of
admission, history of prior cesarean, insurance status, and maternal comorbidities including
diabetes and preeclampsia were not associated with delayed pushing (Table 1).

Bivariate analysis of intrapartum factors and likelihood of delayed pushing showed that high
fetal station (zero station or higher) was associated with increased use of delayed pushing,
while the practice was less common among women with low fetal station at time of
complete dilation (+2 station or lower). The length of the first stage of labor was longer in
women who delayed pushing (573 minutes compared to 473 minutes, p<0.01). Regional
anesthesia was more common in women who delayed pushing (Table 2). Complete dilation
at time of shift change increased the chance of delayed pushing during second stage. In
contrast, delivering at night was associated with a lower likelihood of delayed pushing. The
day of the week that the delivery occurred did not affect the use of delayed pushing (Table
3).

Multivariable logistic regression was used to control for confounding. All factors associated
with delayed pushing in bivariate analysis were included in the model. In adjusted analysis,
nulliparity, maternal BMI > 25, regional anesthesia use, high fetal station, and second stage
during shift change were associated with an increased odds of delayed pushing. In contrast,
factors with lower odds of selection to delayed pushing were black race, low fetal station,
and start of second stage at night.

As this study is a secondary analysis with a fixed sample size, a priori sample size
calculation was not performed. However, a post hoc analysis revealed that we had 94%
power to identify factors associated with a two-fold odds for selection to delayed pushing
given the fixed sample size and assuming an a of 0.05 and a baseline risk of diabetes, the
least frequent factor, of 4% in our population.

In this study, we identified several factors that influence utilization of delayed pushing for
management of the second stage of labor. Patient characteristics and labor factors which
increase the odds of delayed pushing were nulliparity, regional anesthesia, higher maternal
BMI, and high fetal station at complete dilation. Black race and low fetal station were
associated with lower odds of delayed pushing. In addition, we found that non-medical
factors also influenced use of this management technique. Shift change at time of complete
dilation and commencement of second stage during daytime hours increased the odds of
delaying pushing.

Most published randomized controlled trials examining the effects of delayed pushing in the
second stage of labor have been conducted among nulliparous women with regional
anesthesia.2~4.6.7.13-17 Nevertheless, 38.9% of multiparous women also engaged in delayed
pushing. Delayed pushing in multiparous women has not been adequately studied.>8:21 In
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our study, fetal station at the time complete dilation was also associated with the utilization
of delayed pushing. Considering the goal of delayed pushing is to allow passive descent of
the fetal head in order to minimize active maternal pushing efforts, it is not surprising that
the practice is employed more frequently in cases of high fetal station at the commencement
of second stage of labor. While prior prospective clinical trials have presented baseline data
regarding fetal station in women randomized to delay pushing and those who pushed
immediately3-514.16 none of those studies evaluated the effect of fetal station on the
efficacy of delayed pushing. In a prior retrospective study, we found delayed pushing did
not affect mode of delivery in women with high fetal station thus challenging the concept
that this technique is particularly useful in women who begin second stage labor at high
station.8 Maternal BMI also influenced selection to delayed pushing, yetthere is no
published evidence that delayed pushing is an effective strategy in women who are
overweight or obese. Interestingly, there was also a non-significant trend towards higher
rates of delayed pushing among women with preeclampsia, and while our study did not
evaluate the impact of delayed pushing on adverse events, others have demonstrated that
delayed pushing lengthens total duration of second stage.2~7 The efficacy and safety of this
technique among women with medical complications should be evaluated in future studies.

It is noteworthy that non-medical factors also affected second stage management patterns.
Women of black race were less likely to delay pushing. This may reflect different patient
preferences, variations in second stage labor progress among women of different ethnic
backgrounds, or other unmeasured factors. The increased use of delayed pushing during
shift change demonstrates that the practice may be employed at our institution for reasons
other than perceived maternal benefit, such as convenience. Similarly, the association of
time of day and use of delayed pushing may reflect external factors such as staffing
differences between night and day shifts or variation in delivering practitioner availability.

A limitation of this study is the retrospective design. Although logistic regression was used
to control for confounding, it is possible that unmeasured variables contribute to the decision
to delay pushing in the second stage of labor. In addition, intention to delay pushing was not
recorded as part of the study. By defining delayed pushing by the time between complete
dilation and initiation of pushing rather than intent, it is possible that delayed pushing was
employed for a time shorter than 60 minutes in women included in the control group. In
contrast, 60 minutes is a considerable amount of time thus is it unlikely that women who
intended to push immediately were misclassified.

This is one of the first studies to examine the “real world” application of delayed pushing in
a tertiary care center. Because there is no protocol directing the management of second stage
labor at our institution, we were able to explore the factors that impact second stage
management. Understanding current trends in the use of this technique in clinical practice is
a key step in evaluating its effectiveness and safety. Although there is extremely limited data
on the use of delayed pushing in multiparous women, the use of the practice in a significant
proportion of our multiparous study population highlights a need to perform additional
research. Furthermore, it is likely that differences in the baseline characteristics of the
populations evaluated in previously published studies accounts for at least some of the
variation in outcome results such as mode of delivery and maternal and neonatal
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complications. In the largest prospective randomized controlled trial, delayed pushing
reduced the risk of difficult delivery, defined as second stage cesarean, midpelvic operative
vaginal delivery, or manual or instrument-assisted rotation of the fetal head by >45° prior to
any operative vaginal delivery.3 In a subsequent study, in which the investigators randomly
selected a subgroup of women from the initial cohort to develop a risk model to predict
difficult delivery, delayed pushing was not associated with a significant reduction in difficult
deliveries.22 These contradicting conclusions illustrate that the efficacy of delayed pushing
depends on the population in which it is employed.

The size of the cohort evaluated in this study is the largest to date. The quantity and quality
of the data available for analysis is another major strength as only 2.1% of the data was
missing. Detailed information collected about each woman’s demographics, past medical
and surgical history, and labor management correlated with time-stamped data allowed us to
evaluate multiple factors which could influence utilization of delayed pushing.

In conclusion, delayed pushing is a commonly employed practice in the second stage of
labor. To enhance the understanding of the current clinical paradigm in which this practice is
used, we examined medical and non-medical factors associated with its use. The differences
identified in women selected to delay pushing should be further explored in prospective
studies to determine how this management strategy can be best incorporated into modern
obstetric practice.
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