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Abstract

Objective—Laboring women are often admitted to labor units under criteria commonly associated
with the onset of active phase labor, i.e., cervical dilatation of 3-5 cm in the presence of regular
contractions. Beginning with these criteria through complete dilatation, this systematic review
describes labor duration and cervical dilation rates among low-risk, nulliparous women with
spontaneous labor onset.

Methods—Studies published in English (1990-2008) were identified via MEDLINE and CINAHL
searches. Data were abstracted and weighted “active labor’ durations (i.e., from 3-5 cm through
complete dilatation) and linear dilation rates were calculated.

Results—Eighteen studies (n = 7009) reported mean “active labor’ duration. The weighted mean
duration was 6.0 hrs and the calculated dilation rate was 1.2 cm/hr. These findings closely parallel
those found at the median. At the statistical limits, the weighted ‘active labor’ duration was 13.4 hrs
(mean + 2 SD) and the dilation rate was 0.6 cm/hr (mean — 2 SD).

Conclusions—Nulliparous women with spontaneous labor onset have longer ‘active’ labors and,
hence, slower dilation rates than are traditionally associated with active labor when commonly used
criteria are applied as the starting point. Revision of existing active labor expectations and/or criteria
used to prospectively identify active phase onset is warranted.
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INTRODUCTION

Labor is “the presence of uterine contractions of sufficient frequency, duration, and intensity
to cause demonstrable effacement and dilation of the cervix.”! Attempts to define the norms
and limits of labor duration have yielded variable results, undoubtedly because labor does not
readily lend itself to measurement. Not only is prospectively defining the onset of labor a
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significant challenge, but evaluating its progression remains limited to rudimentary cervical
examinations performed episodically. Attempts to divide the continuum of labor into stages
and phases only add to the complexity. Moreover, multiple fixed factors such as parity,
maternal weight, and fetal weight as well as commonly employed interventions (e.g., oxytocin
augmentation, epidural use) may significantly affect the duration of labor.

In spite of measurement difficulties, a better understanding of the norms and slowest acceptable
limits of labor duration and rates of cervical dilation is important because this knowledge is
the backbone of clinical decision making in the intrapartum setting. Optimally defining these
indices from the point of typical spontaneous labor admission forward is especially pertinent
because, once admitted to the hospital, women are closely monitored to ensure adequate
progress. Therefore, the purpose of this systematic review was to describe the clinical
parameters of “active labor’ duration and rates of cervical dilation beginning with clinical
criteria commonly used as prospective evidence of the onset of active phase labor through
complete cervical dilatation. The focus is on nulliparous women without chronic medical
conditions or pregnancy complications who were admitted for spontaneous labor onset.

BACKGROUND

In contemporary practice, most providers aim to admit women to the labor unit when cervical
dilation is expected to become more rapid, i.e., at the onset of the active phase. Authors of
contemporary texts report that the active phase reliably begins between 3 cm and 5 cm, in the
presence of regular uterine contractions.? Investigators have recently reported that cervical
dilation follows a hyperbolic pattern, increasing over time, without a distinct point of dilation
acceleration.3 This lack of a distinct point when dilation acceleration begins precludes the
identification of a true, traditionally-defined active phase onset. Even when assuming active
phase labor does exist as a measurable entity, the variability between women in its onset limits
the prospective use of specific dilatations in differentiating the active phase from the latent
phase.

Peisner and Rosen? found that roughly 75%, 50%, and 25% of regularly contracting, low-risk,
nulliparous women admitted for spontaneous labor at 3, 4, and 5 cm, respectively, do not dilate
at rates indicative of active labor although these cervical dilatation measurements are most
often associated with active phase onset. Such findings lead to one or both of the following
conclusions: [1] expected rates of cervical dilation during traditionally defined active phase
labor are overly stringent; and/or [2] many women are admitted for labor prior to the onset of
the active phase of labor yet are managed as though they are in the active phase.

Expectations of the duration of the active phase as well as rates of cervical dilation during the
active phase largely stem from research published by Friedman beginning in the 1950s.5—9
Although these studies included some nulliparous women who did not have a spontaneous
labor onset and some who were not low-risk by contemporary standards, Friedman reported
that labor in nulliparas typically follows a near-identical sigmoid curve varying only in slope.
A woman’s active phase began with a retrospectively identifiable acceleration of cervical
dilation and ended at complete dilatation that, for the aggregate, was the time from 2.5 cm to
10 cm. For nulliparous women, the active phase averaged 4.6-4.9 hours®:8:9 although the
average time needed to dilate from 4 cm to 10 cm was only approximately 2.6 hours.5:9 At the
mean + 2 SD, active phase labor was 11.7 hours.6'8:° Based on these studies by Friedman,
when dilation is between 4-9 cm (termed the ‘phase of maximum slope”), nulliparous women
dilate at a mean rate of 3.0 cm/hr whereas the slowest acceptable rate is 1.2 cm/hr.6:9
Unfortunately, these aggregate active phase dilation rate estimates are of limited prospective
use for individual women because the dilatation at which active labor begins varies widely
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among women. In 1996, Friedman himself wrote “...the majority of patients are in active-
phase labor by the time the cervix reaches 4 cm, but many are not.”10

Philpott and Castlel! and the World Health Organizationl? have contributed to this literature,
finding that 21.8% and 30.9% of nulliparous women, respectively, dilate at rates averaging <
lcm/hr at or after 3 cm dilatation. In addition, data from these studies and others show that
10.3-11.7% of low-risk nulliparas in spontaneous labor dilate at rates slower than 0.5-0.6 cm/
hr after 3 cm dilatation.11=14 This suggests that intervention to accelerate labor should not be
considered until rates of cervical dilation fall below these limits.

The aforementioned studies® 11714 have informed worldwide obstetrical practice over the
past half-century although clinical practice expectations of labor duration and rates of cervical
dilation among nulliparous women continue to be largely based on Friedman’s research.>—9
Unfortunately, the onset of Friedman’s traditionally defined active labor dilation and its
differentiation from earlier labor can only be discerned retrospectively.

More recently, investigators such as Albers®16, Zhang et al3, and Jones and Larson!’ found
that normal *active phase’ labor in nulliparous women lasts longer than previously thought,
thus calling into question the standards that have been used since the work of Friedman. Hence,
the measures of central tendency that best define labor length and cervical dilation rates after
a diagnosis of active phase labor onset among low-risk nulliparae are in question as are the
statistical limits of these measures.

Identifying the norms and limits of post-admission cervical dilation rates remains critical to
the assessment of labor progress and consideration of labor accelerative intervention.
Clinicians often use a cervical dilatation of 3-5 cm in the presence of regular uterine
contractions as prospective evidence of active labor onset. Beginning with these criteria
through complete dilatation, the aim of this systematic review was to describe labor duration
and cervical dilation rates among low-risk, nulliparous women with spontaneous labor onset.

MEDLINE and CINAHL searches were performed with each search limited to human research
published in health science journals between 1990 — 2008 in the English language and with
available abstracts. First, the keyword nulliparous (searched in ‘All Text”) was cross-searched
with each of the following keywords (searched in ‘Abstract’): labor (labour) length, labor
(labour) duration, active phase, and active labor (labour). Next, the keyword nulliparas
(searched in “All Text”) was cross-searched with each of the aforementioned ‘Abstract’
keywords. Manual searches were not used to avoid introducing selection bias. It was anticipated
that this search strategy would yield a representative cross-section of the practices and
interventions that exist in modern obstetrical practice (e.g., those with or without oxytocin
augmentation, artificial rupture of the amniotic membranes, epidurals, etc.).

The MEDLINE and CINAHL searches yielded 375 unique titles with abstracts. First-level
screening of each abstract was performed by the first author (JLN) and the title was retained
for second-level screening if the following criteria were met: (1) the publication was an original
prospective or retrospective research study; (2) strictly nulliparous groups or sub-groups with
a singleton fetus at > 36 weeks gestation and spontaneous labor onset were included or there
was no evidence to the contrary; (3) study subjects were ‘low-risk’ at study entry based on
their description in the abstract (e.g., without medical condition, pregnancy complication, or
diagnosed labor abnormality) or there was no evidence to the contrary. After first-level
screening, 212 publications remained and all but one were successfully retrieved either
electronically or manually for second-level screening.

J Midwifery Womens Health. Author manuscript; available in PMC 2011 July 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Neal et al.

RESULTS

Page 4

Publications undergoing second-level screening (n = 211) were evaluated in full-text against
systematic review exclusion criteria that were established a priori. The first identified
exclusion criterion found within any given publication eliminated that study from the review.
The second-level screening exclusion criteria and the number of publications eliminated by
each are as follows: 1) no strictly nulliparous study group or sub-group (n = 15); 2) documented
inclusion of multiple gestations or non-cephalic presentations (n = 0); 3) documented inclusion
of women with chronic medical conditions (e.g., hypertension, diabetes, asthma, HIV,
American Society of Anesthesiologist Physical Status Classification Il or higher) or pregnancy
complications (e.g., hypertensive disorders, gestational diabetes) (n = 20); 4) < 36 weeks
gestation (n = 4); 5) inductions of labor including the use of pre-labor cervical ripening
techniques (n = 42); 6) no identifiable mean, median, or absolute cervical dilatation between
3-5 cm at study enrollment or randomization (n = 78); 7) labor duration from 3-5 cm through
complete cervical dilatation indeterminable from study data (n = 25); and 8) study database
was previously used by another publication qualifying for systematic review (note: only the
earliest publication was included in these cases) (n = 2). On a few occasions, publications could
be neither excluded based on their full-text review nor immediately included because not all
potential exclusion criteria were addressed. In these cases, authors were directly contacted for
minor clarifications such as dilatation at “active labor’ onset18=21 and whether all women had
a spontaneous labor onset.20

Twenty-five publications remained after second-level screening (Table 1).15739 These studies
were included without consideration of their results and, because intervention outcomes were
not being compared, there was no need to exclude any based on threats to internal validity.
Data from each publication including dilatation (cm) at the onset of “active labor’ and “active
labor” duration were abstracted and entered into an SPSS 17.0 (SPSS Inc., Chicago, IL)
database. The difference between cervical dilation at “active labor’ onset and complete
dilatation was divided by “active labor’ duration to yield a linear cervical dilation rate (cm/hr)
for each study group. This method was used because raw data were unavailable. Subsequently,
results from each study were aggregated to yield weighted ‘active labor’ durations and rates
of dilation. Weighting, based on the number of subjects (n) in each study, was used to assure
that the studies with smaller sample sizes did not disproportionately affect the systematic
review results. The results are irrespective of any treatment received. Thus, they provide
composite data representative of the diverse care patterns in contemporary practice.

‘Active labor’ was defined as the onset of clinical criteria commonly used as prospective
evidence of active phase onset through the diagnosis of complete cervical dilatation. Most
investigators used between 3-5 cm dilatation in the presence of contractions as their definition
of the onset of the active phase of labor. Importantly, the definition of “active labor’ onset used
in this systematic review, based on prospectively applied clinical criteria, is inherently different
from Friedman’s definition of active phase onset. According to Friedman, an individual’s
active labor begins at the point in time when the rate of dilation begins to become progressively
more rapid.>:8:9 If discernible, such a point can only be identified retrospectively.

The mean duration of ‘active labor’ was reported in 18 studies1>—17,19,23-31,33,35-37,39 (Tgp|e
2). For nulliparous women in these studies (n = 7009), there was a weighted mean cervical

dilatation of 3.7 + 0.4 cm at “active labor’ onset. The weighted mean duration of “active labor’
was 6.0 hours and the weighted mean rate of cervical dilation, based on linear calculations,

was 1.2 cm/hr. For studies providing an “active labor’ duration standard deviation (n = 4300)
15-17:19:23728:37:39 the calculated weighted ‘active labor’ duration at the mean + 2 SD was
13.4 hours. In these same studies, the weighted cervical dilation rate at the mean — 2 SD was
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0.6 cm/hr. Perhaps, the finding best indicating that the duration of normal “active labor’ varies
widely is that the weighted mean of the standard deviations was 3.5 hours.

In eight studies included in this systematic review, the authors reported the median duration
of “active labor’ either in addition to a reported mean3° or exclusively (Table 3).18:20-22:32;
34:3% Among participants in these studies (n = 4516), there was a weighted mean cervical
dilatation of 4.0 £ 0.2 cm at “active labor’ onset. Based on provided median values, the weighted
median duration of ‘active labor’ was 5.4 hours and the average rate of cervical dilation in
‘active labor’ was 1.2 cm/hr.

Commonly used labor interventions such as epidural analgesia and amniotomy were used in
many of the included studies as were varying labor management strategies such as the active
management of labor (AML). Based on the studies included this systematic review, a stratified
post hoc analysis was used to compare “active labor’ between study groups receiving and not
receiving epidurals. These groups were found to differ very little on “active labor’ parameters.
An additional stratified post hoc analysis was used to compare AML with other types of labor
management. It was found that average “active labor’ duration was shorter in the AML group
(4.87 v. 6.32 hrs, respectively) while the average and ‘slowest acceptable’ dilation rates were
more rapid (1.6 v. 1.1 cm/hr and 0.8 v. 0.4 cm/hr, respectively). An inability to isolate other
interventions received and not received in an ample number of study groups (e.g., amniotomy
v. membrane preservation) precluded additional meaningful post hoc analyses.

DISCUSSION

We found that when spontaneously laboring, low-risk, nulliparous women are admitted for
labor under criteria broadly associated with active phase onset (i.e., between 3-5 cm with
regular uterine contraction), average ‘active labor’ is longer than Friedman first suggested more
than half a century ago. In Friedman’s works, the active phase encompassed the time from 2.5
cm to 10 cm and averaged 4.6-4.9 hours.5:8:9 However, when starting at approximately 4 cm
dilatation, Friedman’s aggregate active phase data indicated that half of nulliparous women
reached full dilatation in 2.6 hours6:? whereas we found that “active labor’ is roughly 6 hrs
from this point forward. We found the standard deviation of “active labor’ duration for
nulliparous women to be 3.5 hours which is consistent with Friedman’s findings wherein the
standard deviation of active labor duration ranged between 3.4-3.6 hours.6:8:9 Therefore, the
difference in “active labor’ duration at mean + 2 SD between Friedman’s works 6:8:° and our
systematic review (11.7 and 13.4 hrs, respectively) stems from the discrepancy in calculated
mean ‘active labor’ duration.

In studies by Albers®16 and Jones and Larsonl’, the investigators specifically aimed to
identify the duration of spontaneous “active labor’ (i.e., no oxytocin, no epidurals, no operative
deliveries) among low-risk, nulliparous women delivering vaginally. Defining ‘active labor’
as the time necessary for the cervix to dilate from 4 to 10 cm, these investigators reported that
spontaneous ‘active labor’ lasts 6.2—7.7 hours on average with wide variability. The mean
“active labor’ duration of 7.7 hours reported by Albers1:16 in two consecutive studies was
longer than the “active labor’ durations reported by most of the other studies included in the
present systematic review. This is possibly because there were no attempts to accelerate
cervical dilation in her studies. Although the goal of this systematic review was to provide
collective “active labor’ data representative of the diverse care patterns in contemporary
practice, we recognize that nulliparous “active labor’ progressing to vaginal birth without
oxytocin augmentation or epidural analgesia is increasingly less common. Therefore, we
performed a post hoc analysis and found that the overall findings of our systematic review
remained stable even when the data from Albers’15:16 and Jones and Larson’s!” studies were
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not included. Thus, these spontaneous ‘active labor’ studies did not disproportionately affect
the results of our systematic review.

We also found that rates of cervical dilation during “active labor’ from 4 cm dilatation forward
are much slower than those reported by Friedman. Friedman determined that nulliparous
women dilate at a mean rate of 3.0 cm/hr between 4 cm and 9 cm with a slowest acceptable
rate of 1.2 cm/hr.6+9 In comparison, when using criteria broadly associated with active phase
onset as the starting point, we found that only half of nulliparous women dilate at > 1.2 cm/hr
during ‘active labor’. Our “slowest acceptable’ rate (mean — 2 SD) approximated 0.6 cm/hr.
The “active labor’ dilation rate findings of our systematic review closely align with those by
Zhang et al who reported that it takes approximately 5.5 hours for nulliparas to dilate from 4
cm to 10 cm.3 This equates to 1.1 cm/hr when viewed linearly. Our findings also align with
those of Philpott and Castle11:13 and the World Health Organization12 wherein up to 31% of
nulliparous women dilate slower than 1 cm/hr at or after 3 cm dilatation. Furthermore, our
findings confirm those of Perl and Hunter4 who suggested that labors progressing at > 0.5 cm/
hr, in the absence of other problems or symptoms, be considered within normal limits. In their
study, 10.3% of term, nulliparous women with a spontaneous labor onset (n = 52 of 505)
progressed at < 0.5 cm/hr.

There are two possible interpretations of our findings. First, assuming that the clinical criteria
commonly associated with active phase onset accurately define “true’ active phase onset, it can
be concluded that current duration and dilation rate expectations of the active phase of labor
are overly stringent for low-risk, nulliparous women. Under this assumption, revision of
existing active phase norms and limits are warranted. Alternatively, assuming that traditional
expectations of retrospectively-identified active labor are well-defined, it can be concluded
that many women admitted to labor units in presumed active labor may not yet be actively
dilating. For these women, active labor will be perceived to be longer and rates of dilation will
seemingly be slower. Some combination of these two interpretations may also exist. These
scenarios may, in part, explain the high rates of intrapartum interventions used to accelerate
labor in contemporary practice. No matter which assumption bears more weight on the results
of this review, nulliparous women admitted for labor under criteria generally associated with
active phase onset should be held to no stricter cervical dilation expectation than those derived
from extant research using these same criteria.

Rates of cervical dilation during “active labor’ are intimately linked to the topic of labor
dystocia. Dystocia is characterized by the “slow, abnormal progression of labor.”? Albeit a
nebulous diagnosis, dystocia has been identified as the leading indication for primary cesarean
deliveries!-2, accounting for as much as 50% of all cesareans performed in nulliparous women.
40 Among term, low-risk women giving birth for the first time and with a vertex presenting
fetus, a cesarean rate of 25% was reported by the Centers for Disease Control and Prevention
in 2005.41 Because dystocia is the original indication leading to most repeat cesareans, it
follows that the majority of cesareans in the United States are related to the diagnosis of
dystocia.? At present, the total cesarean rate is higher than ever before at 31.8%.42 This is of
concern because the best birth outcomes for mothers and babies reportedly occur with cesarean
rates of 5-10% while rates higher than 15% are associated with more harm than good.43:44

In clinical practice, dystocia is generally defined as a delay in cervical dilation progression
beyond which accelerative interventions such as oxytocin augmentation may be justified.
Multiple definitions of dystocia, based on cervical dilation rates, exist. Perhaps the most
common definition stems from the multifaceted labor management program active
management of labor (AML) that was pioneered by O’Driscoll and colleagues with the goal
of shortening primigravid labor.45:46 Following the diagnosis of labor, AML accepts 1 cm/hr
as the slowest acceptable rate of dilation; slower rates receive prompt accelerative interventions
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to correct presumed inefficient uterine action.45 Clinical trials of AML have consistently
demonstrated that a majority of women dilate at < 1 cm/hr at some point during labor evidenced
by high oxytocin augmentation rates. A recent systematic review of randomized, controlled
AML trials reported that 62% of nulliparous women (n = 1393/2242) randomized to AML care
received oxytocin augmentation.47 The rates of uterine stimulation with AML suggest that the
clinical expectations of cervical dilation for nulliparous cervical dilation have surpassed
normalcy.

Cervical dilation during “active’ labor is often conceptualized linearly, a conceptualization that
likely contributes to the high frequency of dystocia diagnoses and subsequent intervention. In
reality, dilation patterns during labor are not linear. Some investigators have concluded that a
sigmoid pattern develops®’:2 while data from other studies suggest that a hyperbolic pattern
lacking a deceleration phase predominates.312 In either scenario, cervical dilation rates
accelerate throughout the majority of labor. For example, Zhang et al found that slopes of
cervical dilation progressively steepen with each passing centimeter. Median rates of dilation
between 3-4, 4-5, 5-6, 6-7, 7-8, 8-9, and 9-10 cm were 0.4, 0.6, 1.2, 1.7, 2.2, 2.4, and 2.4
cm/hr, respectively.3 At the 5 percentile which is used to define the slowest normal dilation
rate, these dilation rates were 0.1, 0.2, 0.3, 0.5, 0.7, 0.8, and 0.7 cm/hr, respectively. Before 7
cm dilatation, it was not uncommon for there to be no change in dilatation for > 2 hours. When
viewed linearly from 3 cm to 10 cm dilatation, calculations based on Zhang et al® data find the
median and 5" percentile linear dilation rates to be faster than the actual rates these
investigators reported from one centimeter to the next (e.g., from 4 cm to 5 cm) until some
point after 5 cm dilatation at which point the linear rates become slower than actual rates.
Therefore, when expected rates of dilation in the ‘active phase’ are viewed linearly as is
common in contemporary practice, the likelihood of accelerative intervention is much greater
in earlier ‘active’ labor. The rates of cervical dilation found in this systematic review are not
exempt from this issue. While the cervical dilation rate at the mean — 2 SD was 0.6 cm/hr,
progression in the earlier part of ‘active labor’ will typically be slower than this average while
progression in more advanced ‘active labor’ will typically be more rapid. Although more
complex, utilizing a hyperbolic labor curve in prospective clinical decision-making may lead
to fewer diagnoses of dystocia and facilitate more discriminate use of labor accelerative
interventions.

A matter of statistical and, perhaps, clinical relevance is that labor duration may not hold to a
statistically normal curve. Specifically, there is a tendency for longer labors to positively skew
the statistical distribution.3 Hence, it is possible that median labor duration may be a superior
measure of central tendency with half of the population falling above and half below this value
compared to the mean labor duration which is more influenced by long labors. If “active labor’
duration is positively skewed, median duration will be shorter than the mean duration. This
finding was borne out modestly in the present systematic review wherein the median and mean
active phase labor durations were 5.4 and 6.0 hours, respectively. However, it must be kept in
mind that dilatation at ‘active labor’ onset was also slightly more advanced in studies reporting
median durations compared to studies reporting mean durations (4.0 v 3.7 cm, respectively)
which likely contributed to the shorter median labor duration.

Our goal was to describe “active labor’ duration and rates of cervical dilation for low-risk,
nulliparous women with spontaneous labor onset irrespective of any intervention. Because we
did not have raw data from each study included in this review, our methodology was limited
to aggregate estimates. For example, we averaged the mean ‘active labor’ durations provided
in each study to obtain an overall estimate for the aggregate. While these aggregate estimates
may introduce bias, knowledge that an inverse relationship exists between cervical dilatation
and ‘active labor’ duration minimizes the extent of this bias.
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Our findings also are meant to reflect the diverse care patterns in contemporary practice. Many
of the studies in this systematic review included women who received common labor
interventions such as epidural analgesia, amniotomy, and oxytocin augmentation. Other studies
included women whose labors were managed under AML protocols. Such interventions and
labor management strategies may affect labor duration. For example, several research teams
have reported that epidural analgesia lengthens the first stage of labor among nulliparous
women?7:28:48 although others have not found such a relationship.26:34 We found that ‘active
labor’ parameters differed very little between women with and without epidurals. AML also
reportedly shortens “first stage labor’ by 1.56 hrs when compared to ‘routine’ care (95% CI: —
2.17 hrs, —0.96 hrs).4” Our results comparing AML with other types of labor management
found this to be true as average ‘active labor’ duration was shorter in the AML group while
the average and ‘slowest acceptable’ dilation rates were more rapid. Because care patterns vary
widely between providers, institutions, and regions, our findings are only meant to broadly
represent the “active labor’ parameters of low-risk, nulliparous women with a spontaneous
onset of labor. They should not be strictly applied to any individual.

Discussions about where the maximum active phase of labor duration should be drawn would
be moot if there were a clear point where incidences of perinatal morbidities sharply rise. Such
a point has not yet been identified. Moreover, the extent to which the relationship between
prolonged labor and labor morbidity is causal is by no means certain. It remains unclear if the
risks associated with longer labors are more related to time in labor or to the interventions
commonly applied to shorten labor. This issue is especially pertinent since a large number of
women are likely admitted to the hospital, often inadvertently, before traditionally defined
active labor onset. Strategies are needed to aid clinicians in the prospective identification of
active labor onset. Until such strategies are available, progress that is slower than is traditionally
associated with active labor should be a reason for evaluation rather than for intervention. More
outcome-based research in this area is needed.

CONCLUSION

Among healthy, low-risk, nulliparous women at term with a spontaneous labor onset, the
‘active phase’ of labor lasted an average of 6.0 hours while the average linear rate of cervical
dilation during this period was 1.2 cm/hr. These findings closely parallel those found at the
median. At the statistical limits, the weighted ‘active labor’ duration was 13.4 hrs (mean + 2
SD) and the dilation rate was 0.6 cm/hr (mean — 2 SD). While these labor parameters are not
intended to precisely define labor expectations for nulliparous women, they do indicate that
contemporary expectations of “active labor’ are overly stringent for this population when
criteria traditionally associated with active labor onset are used as the starting point. Revision
of existing active labor expectations and/or revision of criteria used to prospectively identify
active phase onset is warranted and efforts to do so must supersede efforts to change labor to
fit existing expectations.
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