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Abstract

Background/Objective: To evaluate the association between the duration of the latent phase of 

labor and subsequent processes and outcomes.

Methods: Secondary analysis of prospectively collected data among 1,189 women with low-risk 

pregnancies and spontaneous labor.

Results: Longer latent phase duration was associated with labor dystocia (eg, nulliparous ≥ mean 

[compared with < mean] aOR 3.95 [2.70–5.79]; multiparous ≥ mean [compared with < mean] aOR 

5.45 [3.43–8.65]), interventions to ameliorate dystocia, and epidurals to cope or rest (eg, oxytocin 

augmentation: nulliparous > 80th% [compared with < 80th%] aOR 6.39 [4.04–10.12]; multiparous 

≥ 80th% [compared with < 80th%] aOR 6.35 [3.79–10.64]). Longer latent phase duration was also 

associated with longer active phase and second stage. There were no associations between latent 

phase duration and risk for cesarean delivery or postpartum hemorrhage in a practice setting with 

relatively low rates of primary cesarean. Newborns born to multiparous women with latent phase 

of labor durations at and beyond the 80th% were more frequently admitted to the NICU (≥80th% 

[compared with < 80th%] aOR 2.7 [1.22–5.84]); however, two-thirds of these NICU admissions 

were likely for observation only.
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Conclusions: Longer duration of the spontaneous latent phase of labor among women with low-

risk pregnancies may signal longer total labor processes, leading to an increase in diagnosis of 

dystocia, interventions to manage dystocia, and epidural use. Apart from multiparous neonatal 

NICU admission, no other maternal or child morbidity outcomes were elevated with longer 

duration of the latent phase of labor.
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1 | INTRODUCTION

There is a long-standing belief in a relationship between the duration of labor and perinatal 

risk.1 Definitions of normal labor duration signal the threshold of time beyond which labor 

is considered dystocic.2 Dystocic labor is frequently viewed as an abnormal stressor 

associated with risk for the laboring woman and her fetus or newborn.1,3 There is evidence 

to support this concern; women in environments with poor access to medical care are at risk 

for serious morbidity such as fistula, prolapse,4 and maternal-fetal-neonatal mortality after 

dystocic labor.5,6 Thus, when labor dystocia is diagnosed, it is considered appropriate to 

intervene in order to optimize outcomes. However, in high-resource countries, obstetric 

providers may overuse interventions to speed or curtail labor, incurring different perinatal 

risks.7–9 For these reasons, a thorough understanding of durations of each phase of labor and 

associated risks or benefits is important for determining the appropriate threshold of time in 

labor to transition from supportive care to intervention.

Although recent research suggests association between duration of time at the end of latent 

phase >90th percentile (vs. <90th percentile) and poor outcomes,10 little is known about the 

full duration of the latent phase of labor or whether the full duration influences or predicts 

labor processes and birth outcomes. This is a result of several factors, including the inherent 

challenges of measuring latent labor duration and that prior studies either marked onset of 

the latent phase of labor as the time of hospital admission or did not clearly define latent 

phase of labor onset. To address this question, recently published research described latent 

phase of labor duration and associated characteristics in a sample of low-risk women in 

spontaneous labor, marking latent phase of labor onset by the time that laboring women 

reported the start of labor symptoms.11 This study included women who chose hospital care 

with certified nurse-midwives (CNMs) and found that the duration of the latent phase was 

longer than previously estimated in the United States population.1,3,11–14 Among nulliparous 

women, duration of the latent phase was 9.0 hours at the median and 11.8 hours at the mean; 

among multiparous women, duration of the latent phase was 6.8 hours at the median and 9.3 

hours at the mean.11 These findings are similar to recent European studies on labor duration 

that used analogous latent phase onset definitions.15,16 We suspect that these longer latent 

phase duration estimates predominantly relate to differences in the measurement of latent 

phase labor onset and contemporary understanding of active labor onset as beginning at six 

centimeters of cervical dilation11,15,16 Building on these findings, the purpose of this paper 

was to evaluate the association between the duration of the latent phase and perinatal 

processes and outcomes that occurred during active phase, second stage, birth, and the 

Tilden et al. Page 2

Birth. Author manuscript; available in PMC 2020 December 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



immediate postpartum period. Informed by prior labor duration research,17 we hypothesized 

that longer durations of the latent phase of labor would be associated with longer durations 

of both the active and second stages of labor, greater intervention use, and equivalent 

morbidity outcomes.

2 | MATERIALS AND METHODS

2.1 | Sample

The sample included women cared for by certified nurse-midwives (CNMs) at Oregon 

Health & Science University (OHSU) in Portland, Oregon. CNMs in this setting are licensed 

providers who independently care for low-risk women and consult, co-manage, or transfer as 

needed with obstetrical or perinatal colleagues. Maternity care team culture has been linked 

to variation in intervention rates18 and may importantly influence when a diagnosis of labor 

dystocia leads to cesarean.19 During the study period of 2012–17, the overall OHSU 

unscheduled primary cesarean delivery rate was 11.8%. In addition, several other 

characteristics signal a culture favoring vaginal birth; for example, nurses frequently remain 

with women during labor, and doulas are routinely part of many women’s labor support 

teams.19

In 2012, the OHSU CNM practice received IRB approval to prospectively collect 

observational data. More detailed data collection, validation steps, exclusions, and human 

subjects research permission have been previously described.11 Our sample (n = 1,189) 

included women choosing and receiving intrapartum CNM care who were ≥21 years of age 

and in spontaneous labor with a term (37+ weeks’ gestation), nonanomalous, singleton, live, 

and vertex fetus. We excluded women with a history of cesarean. Women with antenatal 

complications outside the CNM practice scope are transferred to physician care before labor 

onset, further decreasing the risk profile of the sample.

2.2 | Analysis

Maternal demographic, health, and neonatal characteristics of the sample are described in 

Table 1, stratified by parity. Continuous variables (eg, gestational age in weeks) were 

transformed into clinically relevant categorical variables (eg, early term vs. term gestational 

age). Our primary independent variable was the duration of the latent phase of labor, defined 

as the time from the onset of latent phase symptoms (identified by the laboring woman) to 

the time of the onset of active labor (defined by the attending CNM). To explore how longer 

durations of the latent phase were associated with perinatal processes and outcomes, we 

considered latent phase duration at or longer than several time points of the distribution (as 

compared to less than each time point): ≥mean, median, 80th percentile, 90th percentile, and 

95th percentile. These comparisons (eg, < vs. ≥ the median) created our dichotomous 

definitions. We chose these time points to explore how latent phase durations in the 

averageto-longer range were associated with outcomes. Our primary outcomes were as 

follows: amniotomy, oxytocin augmentation, epidural use, labor dystocia diagnosis (as 

determined by the CNM providing intrapartum care), mode of delivery, postpartum 

hemorrhage, neonatal intensive care unit (NICU) admission, and Apgar < 7 at 5 minutes.
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We compared < vs. ≥ duration at each time point (in hours) of latent phase labor among 

women with vs. without a given outcome using t tests. Logistic regression models were 

specified to examine the association between the duration of the latent phase of labor and 

each outcome variable. We compared each point of the distribution of the latent phase 

duration to determine the adjusted association between duration of the latent phase at each 

time point and the outcome. We chose one point of central tendency (mean) for regression 

analysis. We adjusted for factors that have been independently associated with labor duration 

or the primary outcomes examined in this analysis. Covariates included the following: 

maternal age, maternal height, BMI category, pregnancy weight gain, gestational diabetes, 

prelabor rupture of membranes, group beta streptococcus colonization status, neonatal 

birthweight, gestational age at delivery, and partner status.11,20–28 The above confounders 

precede latent phase duration in time (eg, age, BMI, and birthweight [birthweight is 

established at the time of labor onset although cannot be measured until after]) so cannot be 

on the causal pathway between the independent variable and the outcome; therefore, they are 

confounders.29 In contrast, fetal position (eg, OP)30 and chorioamnionitis31,32 are potentially 

on the causal pathway between duration of the latent phase of labor and subsequent labor 

processes and outcomes; for example, chorioamnionitis may result from a longer labor 

duration, thus occurring after labor onset and therefore be caused by the independent 

variable, rather than being upstream from it, as required of a confounder33 For this reason 

and because controlling for causal pathway variables results in bias,34 these two variables 

(fetal position and chorioamnionitis) were not controlled during analysis.33,35

We employed survival analysis for time-to-event outcomes. Survival analysis enables 

evaluation of the effect of one variable (here, latent phase duration) on a dependent variable 

that is measured as duration of time (eg, active phase labor). To examine the potential 

relationship between the duration of the latent phase of labor and the duration of the 

subsequent active phase and second stage of labor, we fit Cox proportional hazards models, 

adjusting for the same confounders. The Cox proportional hazards models used a binary 

exposure definition, comparing women with latent phase labor under a certain distribution 

point (eg, <80th%, referent) to women with latent phase labor over the distribution point (eg, 

≥80th%). These models estimated hazard ratios describing how latent phase (eg, duration 

≥90th%) was associated with duration of active phase and second stage. We generated 

survival curves from the models comparing active phase and second-stage labor among 

women with latent phase labor duration above and below the mean as a visual aid for 

interpretation. In addition, to provide clinically meaningful and more readily interpretable 

results, we used model-based prediction of the outcomes (hours in active phase labor and 

hours in the second stage) among women above and below the mean of latent phase 

duration.36 We predicted both outcomes under common covariate patterns in our sample, 

enabling comparison of usual results in each exposure group. All analyses were stratified by 

parity.

NICU admission varies by institution and individual provider practices and is commonly 

indicated for a period of neonatal observation rather than true morbidity. Although our 

NICU variable does not differentiate NICU admission for observation vs. morbidity, our data 

set does capture markers of neonatal morbidity at birth, before hospital discharge, and at 6 

weeks postpartum. Though neonatal morbidity is certainly the more important outcome, we 

Tilden et al. Page 4

Birth. Author manuscript; available in PMC 2020 December 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



do not wish to disregard consequences of NICU admission for observation that might 

include separating a newborn from their family, interference with breastfeeding initiation 

and bonding, and provoking parental anxiety. Thus, we chose to analyze both NICU 

admission and neonatal morbidity by 6 weeks postpartum as important outcomes. To 

differentiate NICU clinical practices vs. morbidity, we conducted a sensitivity analysis 

comparing NICU admission with a composite neonatal morbidity marker that included 

inpatient diagnoses before postdelivery discharge and at 6 weeks postpartum.

3 | RESULTS

After excluding observations (cases) that did not meet inclusion criteria, we analyzed a final 

sample of 599 nulliparous and 590 multiparous women (total n = 1189).11 We observed a 

low (<4%) rate of missing data for most variables, the exception being fetal position (9% 

missing); however, this variable was not used in multivariate modeling. Consistent with the 

practice population, the women in this sample were predominantly white, partnered (in a 

committed relationship) or married, and with normal BMI (Table 1).

In crude analyses, we observed significant associations between the duration of latent phase 

of labor (independent variable) beyond the mean and several dependent variables: (a) 

dystocia, (b) interventions to ameliorate labor dystocia (oxytocin augmentation and 

amniotomy), and (c) use of epidural analgesia during active or second stages of labor. These 

relationships were consistent among both nulliparous (Table 2) and multiparous (Table 3) 

women. For example, women who were diagnosed with labor dystocia (vs. those not 

diagnosed with labor dystocia) had significantly longer latent phase of labor durations at 

multiple distribution points (eg, nulliparous: median = 13.2 hours vs. median = 7.2 hours, P 
< .001; multiparous: median = 13.3 hours vs. 5.9 hours, P < .001). We also observed 

associations of latent phase labor beyond the mean with both NICU admission and low 

Apgar scores at 5 minutes in multiparous women. No other comparisons showed significant 

differences.

After adjusting for confounders, associations between durations of latent phase labor beyond 

the mean and labor dystocia, oxytocin augmentation, amniotomy, and epidural use persisted, 

regardless of parity. We observed these associations at the mean, 80th, 90th, and 95th 

percentiles of the distribution of latent phase duration among nulliparous women (Table 4) 

and multiparous women (Table 5). For example, labor dystocia diagnosis: nulliparous ≥ 80th 

percentile (compared with < 80th percentile) aOR 5.38 (3.44–8.40); multiparous ≥ 80th 

percentile (compared with < 80th percentile) aOR 7.53 (4.60–12.31). Among nulliparous 

women, there was no significant relationship between duration of the latent phase and 

maternal or neonatal morbidity markers (eg, postpartum hemorrhage: ≥mean (compared 

with < mean) aOR 1.21 (0.75–1.96)]. Among multiparous women, those with latent phase 

duration longer than the 80th% experienced higher odds of their newborns being admitted to 

the NICU (≥80th% [compared with < 80th%] aOR 2.67 [1.22–5.84]). We were unable to 

model Apgar < 7 at 5 minutes among multiparous women because of the low number of 

infants with low Apgar scores.

Tilden et al. Page 5

Birth. Author manuscript; available in PMC 2020 December 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3.1 | Sensitivity analysis

Among newborns admitted to the NICU, approximately onethird received a morbidity 

diagnosis by 6 weeks postpartum (nulliparous: 35.9%; multiparous: 29.6%), suggesting that 

approximately two-thirds of NICU admissions observed in this sample were for observation. 

We found that point estimates for the adjusted relationship between duration of the latent 

phase of labor and composite neonatal morbidity mimicked those for NICU admission but 

only became significant among multiparous women with latent phase duration beyond the 

90th% (Tables 4 and 5).

3.2 | Durations of active phase and second stage of labor

Regardless of parity, women with longer durations of the latent phase of labor experienced 

significantly longer durations of the active phase and the second stage of labor as illustrated 

by the lower relative hazards of active and second stages of labor (Tables 4 and 5). The 

associated survival curves (Figures 1 and 2) show that at any given point in time, save the 

extremes, a lower proportion of women with longer latent phase of labor have completed the 

given stage of labor compared with women with shorter latent phase of labor. For example, 

in the left panel of Figure 1, we can see that at hour 10, approximately 90% (1–0.10) of 

women with shorter latent phase have completed the active phase of labor. By contrast, only 

80% of women with longer latent phase of labor have completed the active phase of labor by 

hour 10. To provide more clinically applicable results, we used model-based prediction of 

active phase labor above and below the mean of latent phase for women with common 

sample characteristics (eg, normal BMI, no GBS vaginal colonization). We found that 

among nulliparous women with latent phase duration less than the mean, 12 hours, the 

median duration of active phase labor was 5.75 hours, whereas for those with latent phase 

duration equal to or greater than the mean, the median duration of active phase labor was 8 

hours (Table 6).

4 | DISCUSSION

4.1 | Principal findings

In this sample of low-risk, United States women in spontaneous labor receiving in-hospital, 

CNM care, those with longer durations of the latent phase of labor were more likely to be 

diagnosed with labor dystocia and receive interventions to ameliorate dystocia (amniotomy, 

oxytocin augmentation) and interventions to cope or rest (epidural) during the active phase 

or second stage. In addition, we found that women with longer latent phase durations also 

experienced longer durations of both active phase and second stage. We found no association 

between the duration of the latent phase and risk for cesarean delivery or postpartum 

hemorrhage, but we did find that NICU admission was more common after longer (>80th 

and 95th percentile) latent phase in multiparous women. Sensitivity analysis using a 

neonatal morbidity composite variable suggested that 70% of these NICU admissions were 

for observation only, and risk for neonatal morbidity only reached significance when 

multiparous women’s latent phase durations exceeded the 90th%.
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4.2 | Clinical implications

Longer duration of the spontaneous latent phase of labor among women with low-risk 

pregnancies may signal longer total labor processes leading to an increase in diagnosis of 

dystocia, interventions to manage dystocia, and epidural use.17 It is possible that this pattern 

is related to abnormal or underdeveloped biological processes, but other factors may be 

involved. For example, longer latent phase may contribute to maternal exhaustion, increasing 

the desire or need for interventions to expedite rest and birth. Thus, increasing women’s 

opportunities to rest and receive support during the latent phase of labor are appropriate 

clinical actions.

Findings suggesting a potential association between longer latent phase duration and NICU 

admission among multiparous women are interesting as the duration in hours at the 80th, 

90th, and 95th percentiles is shorter among multiparous than nulliparous women (eg, 24.5 

hours vs. 30.0 hours at the 95th%),11 suggesting it may not be the number of hours in latent 

phase that is the fetal stressor. Instead, a longer latent phase of labor in multiparous women 

may signal underlying complications. Given prior findings that multiparous women with 

latent phase durations at the mean and beyond had significantly higher rates of 

chorioamnionitis,11 it is also possible that chorioamnionitis is a mediator between latent 

phase duration and NICU admission.32,33 Similarly, fetal malposition might be a mediator 

among nulliparous women. These findings add to knowledge from prior work signaling 

potential association and mediators between the duration of the latent phase of labor and 

worse neonatal outcomes.10

Because labor dystocia is the leading indicator for primary cesarean in the United States,7 it 

was interesting that there was no association between longer latent phase and increased risk 

for cesarean, despite the clear association between longer latent phase and labor dystocia in 

this sample. Given the relatively low unscheduled primary cesarean rates in the practice 

environment of this study, it is likely that multiple factors contributed to facilitation of 

vaginal birth after dystocia diagnosis.11,19,37 It is also worth noting that many women 

birthing in this setting experienced safe vaginal delivery even when labor durations were 

longer and included labor dystocia diagnoses. These incidental findings could signal that 

greater patience with longer labor durations may be appropriate for this population.

4.3 | Research implications

It will be valuable to study if underlying physiologic or pathophysiologic factors might 

trigger both longer latent phase of labor and maternal or neonatal morbidity. We also 

endorse use of neonatal morbidity markers in conjunction with or in place of NICU 

admission for future research.

Future research should also explore these questions using more diverse samples. It has been 

noted that subpopulations of women have different labor patterns. For example, there is 

evidence that maternal adiposity affects cervical ripening, labor onset, and the efficiency of 

uterine contractions.20,38 As the latent phase of labor is the time when cervical effacement 

and initial dilation take place, these findings linking maternal adiposity to delays in cervical 

preparation and ripening could have implications for latent phase duration in women with 
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obesity. Large databases are needed to study labor patterns across diverse populations of 

women and to enable robust subanalyses by maternal characteristics.33

Decades of research show that hospital admission of low-risk women in the latent phase of 

labor is associated with increased interventions, especially cesarean delivery.39,40 The 

association between total duration of latent phase with longer durations of active and second 

stage of labor (similar to correlations observed between the first and second stages of 

labor)17 raises new questions about the hospital admission-intervention association. If this 

association holds true in other populations, it may be that hospital admission at a shorter 

duration of latent phase (eg, earlier in the labor process) is a mediator on the pathway 

between latent phase of labor duration and intervention rather than a cause of intervention 

overuse. Future research should address this uncertainty by collecting data about the full 

duration of the latent phase, including the time that women experience latent phase of labor 

symptoms before hospital admission and comparing women with similar latent phase 

durations who were admitted to the hospital before vs. after active labor onset.

A related question is whether the duration of the latent phase influences subsequent labor 

dystocia or whether the duration of the latent phase is one of several components of labor 

dystocia. The phases of labor have traditionally been conceptualized and described as 

separate phenomenon in research as well as practice.1,3 Future research might examine 

perinatal outcomes related to duration of separate phases of labor vs. duration of labor as 

one unit.41

4.4 | Strengths and limitations

The duration of the latent phase variable used for this analysis is likely shaped by variation 

in women’s identification of labor onset. Thus, it is possible that the duration of latent phase 

in this data set is more importantly related to women’s latent phase of labor symptom 

perception and/or capacity to cope with latent phase of labor symptoms than underlying 

physiologic processes.42,43 Coping in this study could have been influenced by factors such 

as doula and nursing care during labor. As well, antecedents, such as self-efficacy, may play 

a role in when women note spontaneous latent phase onset and progression of the latent 

phase of labor and what coping approaches lead to improved self-management during latent 

phase.41,44,45 Future research should explore symptoms that women experience during the 

onset and progression of latent labor and what coping approaches lead to improved self-

management during latent labor.16,42,46–48 Future research should also examine whether 

women benefit from antenatal skill building to help them cope with latent phase symptoms,
49 potentially shortening the period of perceived latent phase duration.

The diagnosis of labor dystocia is also fundamentally informed by the maternity care 

provider’s definition or perception of normal and abnormal labor length.2 Longer durations 

of the latent phase may prime maternity care providers to perceive the subsequent phases of 

labor as “slow” and intervene to hasten delivery. Factors shaping provider perception of 

normal vs. abnormal labor progress and the diagnosis of dystocia are important to explore in 

future research.
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Study strengths include the use of a data set with a latent phase of labor duration variable 

that includes labor before hospital admission. This facilitates study of processes and 

outcomes related to the entire duration of spontaneous latent phase. Limitations of the study 

include sample homogeneity and size. Finally, as spontaneous latent phase of labor research 

is nascent, there was little guidance for specifying regression models.

4.5 | Conclusions

This study contributes contemporary estimates of the correlation between the entire duration 

of the latent phase (including labor that occurred before hospital admission) and labor 

processes and outcomes during the active phase and second stage of labor. We noted 

significant association between longer durations of the spontaneous latent phase of labor and 

longer durations of subsequent labor phases, more frequent diagnosis of labor dystocia, and 

greater use of several interventions but not cesarean. We found no association between 

duration of the latent phase of labor and risk for postpartum hemorrhage, and we found no 

association between the duration of latent phase and increased morbidity risk for newborns 

of nulliparous women. The association between longer multiparous latent phase duration 

and neonatal morbidity is an important direction for future research, and use of markers 

other than NICU admission is recommended.
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FIGURE 1. 
Survival curves from Cox proportional hazards models of (A) active labor; (B) second-stage 

labor among nulliparous women with latent phase labor <mean and ≥greater than the mean

Tilden et al. Page 12

Birth. Author manuscript; available in PMC 2020 December 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



FIGURE 2. 
Survival curves from Cox proportional hazards models of (A) hours of active labor; (B) 

hours of second-stage labor among multiparous women with latent phase labor <mean and 

≥greater than the mean

Tilden et al. Page 13

Birth. Author manuscript; available in PMC 2020 December 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tilden et al. Page 14

TABLE 1

Sample demographic, health characteristics, labor processes, and outcomes

Nulliparous (n = 665) Multiparous (n = 616)

Demographic characteristics n (%) n (%)

Race

 Caucasian 580 (89.1) 541 (89.6)

 African American 7 (1.1) 13 (2.2)

 Asian 46 (7.1) 35 (5.9)

 Multiracial 13 (2.0) 8 (1.3)

 Native American 1 (0.2) 4 (0.7)

 Native Hawaiian 4 (0.6) 3 (0.5)

Married or partnered 641 (97.7) 597 (97.1)

≥35 y of age 148 (22.8) 164 (27.0)

Gestational diabetes 51 (7.7) 39 (6.3)

Maternal height

 <10th% 50 (7.5) 50 (8.2)

 10th%–90th% 548 (82.4) 490 (79.9)

 >90th% 67 (10.1) 73 (11.9)

BMI

 Underweight (<18) 25 (3.8) 23 (3.8)

 Normal (18–25) 442 (66.6) 392 (63.8)

 Overweight (25–30) 131 (19.7) 132 (21.5)

 Obese (≥30) 66 (9.9) 67 (10.9)

Excess pregnancy weight gain by IOM guidelines 19 (2.9) 18 (3.0)

GBS vaginal colonization 154 (23.5) 147 (24.3)

Prelabor rupture of membranes 21 (3.2) 21 (3.4)

Gestational age at delivery

 Early term (37–38 6/7 wk) 84 (12.8) 101 (16.6)

 Term (39–40 6/7 wk) 413 (62.7) 371 (60.9)

 Late term (41 w-41 6/7 wk) 143 (21.7) 112 (18.4)

 Post-term (42 w +) 19 (2.9) 25 (4.1)

Birthweight by gestational age*

 Small for gestational age 30 (5.2) 25 (4.6)

 At gestational age 472 (82.4) 460 (84.4)

 Large for gestational age 71 (12.4) 60 (11.0)

Fetal position at birth

 Occiput anterior 537 (90.9) 544 (93.5)

 Occiput posterior/occiput transverse 54 (9.1) 38 (6.5)

Intrapartum and postpartum processes and outcomes

 Labor dystocia 240 (36.1) 130 (21.1)

 Oxytocin augmentation 176 (26.5) 100 (16.2)

 Amniotomy 94 (14.1) 59 (9.6)
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Nulliparous (n = 665) Multiparous (n = 616)

Demographic characteristics n (%) n (%)

 Cesarean birth 96 (14.6) 36 (5.9)

 Postpartum hemorrhage 105 (16.1) 76 (12.5)

 Neonatal intensive care unit admission 57 (8.7) 36 (5.9)

 Apgar < 7 at 5 min 13 (1.9) 6 (1.0)

Note:

*
Infants were designated small for gestational age if their birthweight was in the bottom 10th percentile for gestational age; infants were considered 

large for gestational age if their birthweight was at or above the 90th percentile for their gestational age.

Abbreviations: BMI, body mass index; IOM, Institute of Medicine.
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