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1. Cervical Dilatation Curves of Spontaneous Deliveries in Pregnant Japanese Females. 

Author(s): Inde, Yusuke; Nakai, Akihito; Sekiguchi, Atsuko; Hayashi, Masako; Takeshita, Toshiyuki 

Source: International journal of medical sciences; 2018; vol. 15 (no. 6); p. 549-556 

Publication Date: 2018 

Publication Type(s): Journal Article 
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Abstract:Background: Although cervical dilatation curves are crucial for appropriate management of 
labor progression, abnormal labor progression and obstetric interventions were included in previous 
and widely-used cervical dilatation curves. We aimed to describe the cervical dilatation curves of 
normal labor progression in pregnant Japanese females without abnormal labor progression and 
obstetric interventions. Methods: We completed retrospective obstetric record reviews on 3172 
pregnant Japanese females (parity = 0, n = 1047; parity = 1, n = 1083; parity ≥ 2, n = 1042), aged 20 
to 39 years old at delivery, with pregravid body mass indices of less than 30. All patients underwent 
spontaneous deliveries with term, singleton, cephalic and live newborns of appropriate-for-
gestational age birthweight, without adverse neonatal outcomes. We characterized labor 
progression patterns by examining the relationship between elapsed times from the full dilatation 
and cervical dilatation stages, and labor durations by examining the distribution of time intervals 
from one cervical dilatation stage, to the next, and ultimately to the full dilatation. Results: Fastest 
cervical changes occurred at 6 cm (primiparas) and 5 cm (multiparas) of dilatation. The 95%tile of 
labor progression took over 3 hours to progress from 6 cm to 7 cm (primiparas), and over 2 hours to 
progress from 5 cm to 6 cm (multiparas). The 5%tile of traverse time to the full dilatation, during the 
active phase, was less than 1 hour (primiparas) and 0.5 hours (multiparas). At the end of the active 
phase, no deceleration phase was observed. Conclusions: Active labor may not start until 5 cm of 
dilatation. At the beginning of the active phase, cervical dilatation was slower than previously 
described. These results may reduce opportunities for obstetric interventions during labor 
progression. 
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2. Peripartum Morbidity after Cesarean Delivery for Arrest of Dilation at 4 to 5 cm Compared with 
6 to 10 cm. 

Author(s): Dahlke, Joshua D; Sperling, Jeffrey D; Has, Phinnara; Lovgren, Todd R; Connealy, Brendan 
D; Rouse, Dwight J 

Source: American journal of perinatology; Apr 2018 

Publication Date: Apr 2018 

Publication Type(s): Journal Article 

PubMedID: 29689578 

Abstract:OBJECTIVE Given that recent consensus guidelines established to decrease cesarean 
delivery (CD) rates use 6 cm to define the onset of the active phase of labor, our objective was to 
evaluate maternal and neonatal outcomes after CD for the indication of arrest of dilation at 4 to 5 
cm compared with ≥ 6 cm.STUDY DESIGN We performed a secondary analysis using data from the 
Maternal Fetal-Medicine Units Network Cesarean Registry. We included nulliparous women with 
term, singleton, vertex gestations who underwent primary CD for arrest of dilation. We compared 
those who reached a maximum cervical dilation of 4 to 5 cm with those of ≥6 cm. Our primary 
outcome was composite maternal morbidity that included chorioamnionitis, endometritis, 
transfusion, wound complication, operative injury, intensive care unit admission, or death.RESULTS 
Of the 73,257 women in the dataset, 5,681 met the inclusion criteria. After adjusting for 
confounders, there was no difference in composite maternal (adjusted odds ratio [aOR]: 1.19; 95% 
confidence interval [CI]: 0.94-1.52) or neonatal morbidity (aOR: 0.94; 95% CI: 0.79-1.10) between the 
groups.CONCLUSION In this historical cohort, maternal and neonatal outcomes after CD for arrest 
of dilation ≥ 6 cm were comparable to those performed at 4 to 5 cm and support recent labor 
management guidelines. 
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3. Progression of the first stage of spontaneous labour: A prospective cohort study in two sub-
Saharan African countries. 

Author(s): Oladapo, Olufemi T; Souza, Joao Paulo; Fawole, Bukola; Mugerwa, Kidza; Perdoná, Gleici; 
Alves, Domingos; Souza, Hayala; Reis, Rodrigo; Oliveira-Ciabati, Livia; Maiorano, Alexandre; Akintan, 
Adesina; Alu, Francis E; Oyeneyin, Lawal; Adebayo, Amos; Byamugisha, Josaphat; Nakalembe, 
Miriam; Idris, Hadiza A; Okike, Ola; Althabe, Fernando; Hundley, Vanora; Donnay, France; Pattinson, 
Robert; Sanghvi, Harshadkumar C; Jardine, Jen E; Tunçalp, Özge; Vogel, Joshua P; Stanton, Mary 
Ellen; Bohren, Meghan; Zhang, Jun; Lavender, Tina; Liljestrand, Jerker; Ten Hoope-Bender, Petra; 
Mathai, Matthews; Bahl, Rajiv; Gülmezoglu, A Metin 

Source: PLoS medicine; Jan 2018; vol. 15 (no. 1); p. e1002492 

Publication Date: Jan 2018 
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Available  at PLoS Medicine -  from Public Library of Science (PLoS)  

Available  at PLoS Medicine -  from Europe PubMed Central - Open Access  

Abstract:BACKGROUNDEscalation in the global rates of labour interventions, particularly cesarean 
section and oxytocin augmentation, has renewed interest in a better understanding of natural 
labour progression. Methodological advancements in statistical and computational techniques 
addressing the limitations of pioneer studies have led to novel findings and triggered a re-evaluation 
of current labour practices. As part of the World Health Organization's Better Outcomes in Labour 
Difficulty (BOLD) project, which aimed to develop a new labour monitoring-to-action tool, we 
examined the patterns of labour progression as depicted by cervical dilatation over time in a cohort 
of women in Nigeria and Uganda who gave birth vaginally following a spontaneous labour 
onset.METHODS AND FINDINGSThis was a prospective, multicentre, cohort study of 5,606 women 
with singleton, vertex, term gestation who presented at ≤ 6 cm of cervical dilatation following a 
spontaneous labour onset that resulted in a vaginal birth with no adverse birth outcomes in 13 
hospitals across Nigeria and Uganda. We independently applied survival analysis and multistate 
Markov models to estimate the duration of labour centimetre by centimetre until 10 cm and the 
cumulative duration of labour from the cervical dilatation at admission through 10 cm. Multistate 
Markov and nonlinear mixed models were separately used to construct average labour curves. All 
analyses were conducted according to three parity groups: parity = 0 (n = 2,166), parity = 1 (n = 
1,488), and parity = 2+ (n = 1,952). We performed sensitivity analyses to assess the impact of 
oxytocin augmentation on labour progression by re-examining the progression patterns after 
excluding women with augmented labours. Labour was augmented with oxytocin in 40% of 
nulliparous and 28% of multiparous women. The median time to advance by 1 cm exceeded 1 hour 
until 5 cm was reached in both nulliparous and multiparous women. Based on a 95th percentile 
threshold, nulliparous women may take up to 7 hours to progress from 4 to 5 cm and over 3 hours to 
progress from 5 to 6 cm. Median cumulative duration of labour indicates that nulliparous women 
admitted at 4 cm, 5 cm, and 6 cm reached 10 cm within an expected time frame if the dilatation rate 
was ≥ 1 cm/hour, but their corresponding 95th percentiles show that labour could last up to 14, 11, 
and 9 hours, respectively. Substantial differences exist between actual plots of labour progression of 
individual women and the 'average labour curves' derived from study population-level data. 
Exclusion of women with augmented labours from the study population resulted in slightly faster 
labour progression patterns.CONCLUSIONSCervical dilatation during labour in the slowest-yet-
normal women can progress more slowly than the widely accepted benchmark of 1 cm/hour, 
irrespective of parity. Interventions to expedite labour to conform to a cervical dilatation threshold 
of 1 cm/hour may be inappropriate, especially when applied before 5 cm in nulliparous and 
multiparous women. Averaged labour curves may not truly reflect the variability associated with 
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labour progression, and their use for decision-making in labour management should be de-
emphasized. 
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4. Contemporary patterns of labor in nulliparous and multiparous women 

Author(s): Ashwal E.; Hiersch L.; Livne M.; Maslovitz S.; Kupferminc M.J.; Many A.; Yogev Y. 

Source: American Journal of Obstetrics and Gynecology; Jan 2018; vol. 218 (no. 1) 

Publication Date: Jan 2018 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: To use contemporary labor charts to explore labor patterns in large obstetric 
population from a single university-affiliated tertiary center (2011-2016). STUDY DESIGN: Detailed 
labor and delivery information from electronic medical records of all live singleton deliveries was 
extracted. Cases of elective cesarean deliveries (CD), non-vertex presentation and CD during the 1st 
stage of labor were excluded. RESULTS: 1. Of 70,021 deliveries during the study period, 43,999 
(62.4%) met inclusion criteria, of whom 21,204 (48.2%) were of nulliparous women. 2. Mean 
gestational age at delivery was 39.1+/-1.5 weeks, with 3.9% of all delivered prematurely (<37 
weeks). Spontaneous onset of labor occurred in 34,460 (82.9%) patients. In all, 98.5% delivered 
vaginally. 3. Median (IQR) cervical dilatation at admission was not different between nulliparous and 
multiparous women (4 (3-5) vs 4 (3-6) cm), however, higher portion of nulliparous women had 
cervical dilatation at admission <=4cm (65.9 vs. 51.4%, p<0.001). 4. For nulliparous the median (IQR) 
and 95th centile durations the 1st stage were 405(261-595) and 749.3 minutes, respectively. 
Likewise, for multiparous women the corresponding durations were 238(136-388) and 749.3 
minutes. 5. For women with cervical dilation at admission <4cm, the time elapsed to 2nd stage was 
120-140 minutes longer in nulliparous, whereas the gap between the groups decreased dramatically 
with advanced cervical dilation upon admission was higher (Table). 6. Nulliparas and multiparas 
appeared to progress at a similar pace during the latent phase. However, after 5 cm labor 
accelerated much faster in multiparas than in nulliparas. 7. The Median (IQR) and 95th centile of the 
2nd stage of labor in nulliparas with and without epidural analgesia were 103(50-162) and 224 
minutes and 34(17-69) and 173 minutes, respectively. The corresponding durations for multiparous 
women were 15(8-35) and 131 minutes and 8(5-15) and 41 minutes, respectively. 8. Partograms for 
nulliparas and multiparous according to cervical dilation at presentation are proposed (Figure). 
CONCLUSION: Cervical dilation rate is relatively constant between nulliparous and multiparous 
gravidas during the latent phase. Time interval of the first stage was far slower than previously 
described. Allowing labor to continue for a longer period during this stage may reduce the rate of 
intrapartum iatrogenic interventions. 
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5. Cervical dilation during latent labor and cesarean delivery for arrest of dilation in active labor 

Author(s): Rosenbloom J.I.; Woolfolk C.; Wan L.; Stout M.J.; Tuuli M.G.; Macones G.A.; Cahill A.G. 

Source: American Journal of Obstetrics and Gynecology; Jan 2018; vol. 218 (no. 1) 

Publication Date: Jan 2018 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: Recommendations on preventing the primary cesarean delivery removed the 
previously defined time limits for latent labor and urged clinicians to avoid cesarean delivery for 
labor abnormalities in the latent phase. However, it is not biologically plausible that any length of 
latent labor would be normal. Therefore, the objective of this study was to compare labor curves 
from 4-6 cm of patients delivering vaginally to those of patients ultimately diagnosed with arrest of 
dilation in the active phase, and to determine the association between length of latent phase and 
risk of arrest of dilation in the active phase. STUDY DESIGN: This is a nested case-control study within 
a prospective cohort study of patients at <=37 weeks presenting in spontaneous or induced labor 
with a singleton in vertex presentation and no history of cesarean delivery in a prior pregnancy. 
Patients were divided into either vaginal delivery or cesarean for arrest of dilation at <=6 cm. 
Patients who had cesarean delivery at <6 cm or who had cesarean at <=6 cm for other indications 
were excluded. Adjusted and stratified labor curves for dilation from 4-6 cm were constructed using 
interval censored regression. Rates of postpartum complications (fever, infection, hemorrhage, or 
transfusion) were compared in patients whose labor from 4-6 cm was below or above the overall 
90%ile, 95%ile, and 99%ile for time in the cohort. RESULTS: There were 7256 eligible patients: 621 
(8.5%) in the cesarean group and 6635 (91.4%) in the vaginal delivery group. In analyses (adjusted 
for age, race, obesity, hypertension, diabetes, type of labor, nulliparity, and use of tocolic agents) 
times from 4-5, 5-6, and 4-6 cm were significantly different. The median duration of labor from 4-6 
cm (5%ile, 95%ile) in the cesarean group was 5.28h (1.35h, 20.69h) and in the vaginal group 2.52h 
(0.64h, 9.88h), p<0.01. The risk of having a cesarean delivery for arrest of dilation, and the risk of 
postpartum complications, increased with increasing time to dilate from 4-6 cm (Figure). 
CONCLUSION: The latent labor curves of patients later diagnosed with arrest of dilation at <=6 cm 
are significantly different than those of patients who deliver vaginally. Additionally, patients whose 
dilation time from 4-6cm exceeds the 90%ile have increased risk of postpartum complications. 
Consideration should be given to earlier approach to active management in these patients. 
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6. Impact of twin gestation on the modern labor curve: What is normal? 

Author(s): Sabol B.A.; Rhoades J.S.; Kelly J.C.; Woolfolk C.; Tuuli M.G.; Macones G.A.; Cahill A.G. 

Source: American Journal of Obstetrics and Gynecology; Jan 2018; vol. 218 (no. 1) 

Publication Date: Jan 2018 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE:We sought to determine whether twin gestation impacted the duration and 
progress of the first stage of labor when compared to singleton gestations. STUDY DESIGN: Within a 
large, retrospective cohort study of consecutive labor patients who completed the first stage of 
labor, we compared the duration and progression of the labor in twin gestations as compared to 
singletons. Both labor progress and duration were compared in multivariable interval-censored 
regression analyses among women in our cohort, stratified by parity, and adjusted for maternal age, 
obesity, black maternal race, and labor type. Repeated-measures analysis with 9th degree 
polynomial modeling was then used to construct average labor curves. RESULTS: Of the 8,806 
women included in our study, 226 were twin gestations. Patients with twin gestations were more 
likely to be of advanced maternal age, have diabetes, and have an earlier gestational age at time of 
delivery, whereas, singleton gestations were more likely to be heavier, of African American race, and 
require use of induction agents during labor. After multivariable adjustment and stratification by 
parity, multiparous twin gestation was associated with a significantly longer transition into active 
labor (dilation from 4 to 6cm: median 3.3 vs 2.5 hours [p =0.01]) and active phase of labor (dilation 
from 6 to 10cm: median 2.1 vs 1.3 hours [p=0.04]), compared to multiparous singleton gestations. In 
contrast, there were no significant differences in labor progress between twin and singleton 
nulliparous gestations (Table 1, Figure 1). CONCLUSION: Twin labor progress is slower than singleton 
labor progress among multiparous, but not nulliparous women. This is important for clinical 
counseling, management, and expectations of the first stage of labor in twin gestations. 
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7. Defining and Managing Normal and Abnormal First Stage of Labor. 

Author(s): Rhoades, Janine S; Cahill, Alison G 

Source: Obstetrics and gynecology clinics of North America; Dec 2017; vol. 44 (no. 4); p. 535-545 

Publication Date: Dec 2017 

Publication Type(s): Journal Article Review 

PubMedID: 29078937 

Abstract:Modern data have redefined the normal first stage of labor. Key differences include that 
the latent phase of labor is much slower than was previously thought and the transition from latent 
to active labor does not occur until about 6 cm of cervical dilatation, regardless of parity or whether 
labor was spontaneous or induced. Providers should have a low threshold to use one of the safe and 
effective interventions to manage abnormal progression in the first stage of labor, including 
oxytocin, internal tocodynamometry, and amniotomy. 
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8. New labor management guidelines and changes in cesarean delivery patterns. 

Author(s): Rosenbloom, Joshua I; Stout, Molly J; Tuuli, Methodius G; Woolfolk, Candice L; López, 
Julia D; Macones, George A; Cahill, Alison G 

Source: American journal of obstetrics and gynecology; Dec 2017; vol. 217 (no. 6); p. 689 

Publication Date: Dec 2017 

Publication Type(s): Research Support, N.i.h., Extramural Journal Article 

PubMedID: 29037483 

Abstract:BACKGROUNDIn 2010 the Consortium on Safe Labor published labor curves. It was 
proposed that the rate of cesarean delivery could be lowered by avoiding the diagnosis of arrest of 
dilation before 6 cm. However, there is little information on the uptake of the guidelines and on 
changes in cesarean delivery rates that may have occurred.OBJECTIVEThe objective of the study was 
to test the following hypotheses: (1) among patients laboring at term, rates of arrest of dilation 
disorders have decreased, leading to a decrease in the rate of cesarean delivery; (2) in the second 
stage, pushing duration prior to diagnosis of arrest of descent has increased, also leading to a 
reduction in the rate of cesarean delivery for this indication. As a secondary aim, we investigated 
changes in maternal and neonatal morbidity.STUDY DESIGNThis was a secondary analysis of a 
prospective cohort study of all patients presenting at ≥37 weeks' gestation from 2010 through 2014 
with a nonanomalous vertex singleton and no prior history of cesarean delivery. Rates of cesarean 
delivery, arrest of dilation, and changes in rates of maternal and neonatal morbidity were calculated 
in crude and adjusted models. Cervical dilation at diagnosis of the arrest of dilation, time spent at 
the maximal dilation prior to diagnosis of arrest of dilation, and time in the second stage prior to the 
diagnosis of arrest of descent were compared over the study period.RESULTSThere were 7845 
eligible patients. The cesarean delivery rate in 2010 was 15.8% and, in 2014, 17.7% (P trend = .51). In 
patients undergoing cesarean delivery for the arrest of dilation, the median cervical dilation at the 
time of cesarean delivery was at 5.5 cm in 2010 and 6.0 cm in 2014 (P trend = .94). In these patients, 
there was an increase in the time spent at last dilation: 3.8 hours in 2010 to 5.2 hours in 2014 
(P trend = .02). There was no change in the frequency of patients diagnosed with the arrest of 
dilation at <6 cm: 51.4% in 2010 and 48.6% in 2014 (P trend = .56). However, in these patients, the 
median time spent at the last cervical dilation was 4.0 hours in 2010 and 6.7 hours in 2014 (P trend = 
.046). There were 206 cesarean deliveries for the arrest of descent. The median pushing time in 
these patients increased in multiparous patients from 1.1 hours in 2010 to 3.4 hours in 2014 
(P trend = .009); in nulliparous patients these times were 2.7 hours in 2010 and 3.8 hours in 2014 (P 
trend = .09). There was a significant trend toward increasing adverse neonatal and maternal 
outcomes (P < .001 for each). The adjusted odds ratio for adverse maternal outcome for 2014 
compared with 2010 was 1.66 (95% confidence interval, 1.27-2.17); however, considering only 
transfusion, hemorrhage, or infection, there was no difference (P trend = .96). The adjusted odds 
ratio of adverse neonatal outcome in 2014 compared with 2010 was 1.80 (95% confidence interval, 
1.36-2.36).CONCLUSIONDespite significant changes in labor management that have occurred over 
the initial years since publication of the new labor curves and associated guidelines, the primary 
cesarean delivery rate was not reduced and there has been an increase in maternal and neonatal 
morbidity in our institution. A randomized controlled trial is needed. 
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9. Labor Pattern Among Primigravida in Local Population 

Author(s): Pitchaimuthu N.; Bhaskaran S. 

Source: Journal of Obstetrics and Gynecology of India; Dec 2017 ; p. 1-5 

Publication Date: Dec 2017 

Publication Type(s): Article In Press 

Available  at The Journal of Obstetrics and Gynecology of India -  from SpringerLink  

Abstract:Objectives: In this study, we tried to make the customized labor curve by studying the labor 
pattern among the primigravidas and we compared the cervicograph with Zhang's and Suzuki's 
curves. This study may be a motivator for future research to create own labor norms for our Indian 
population which may help in reducing the cesarean section rates, principally in primigravidas. 
Materials and Methods: It was a prospective observational study, which included 156 primigravidas 
with uncomplicated term singleton pregnancy with spontaneous onset and progression of labor, 
who had normal vaginal delivery with good maternal and neonatal outcome. Results: The shape of 
the labor curve of this study was similar to Zhang' and Suzuki-Horiuchi's curves which had slower 
progression. The active phase started from 5 to 6 cm of cervical dilatation onwards which was similar 
to Suzuki-Horiuchi's curve. In the present study, the mean rate of cervical dilatation in the active 
phase was 1.5 cm/hour in contrast to Friedman's study which had a mean rate of cervical dilatation 
of 3 cm/hour with lower limit of 1.2 cm/hour as 5th centile. Conclusion: In the present study the 
mean rate of cervical dilatation in active phase in Indian women was approximately equivalent to 
the lowest acceptable rate of cervical dilatation in Friedman's study. If we continued to follow 
Friedman's labor norms, it could result in increasing c-sections. Hence, it would be prudent to create 
a customized labor curve for the local population served based on their individual characteristics 
features.Copyright © 2017 Federation of Obstetric & Gynecological Societies of India 
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10 Cervical dilatation patterns of 'low-risk' women with spontaneous labour and normal perinatal 
outcomes: a systematic review. 

Author(s): Oladapo, O T; Diaz, V; Bonet, M; Abalos, E; Thwin, S S; Souza, H; Perdoná, G; Souza, J P; 
Gülmezoglu, A M 

Source: BJOG : an international journal of obstetrics and gynaecology; Sep 2017 

Publication Date: Sep 2017 

Publication Type(s): Journal Article Review 

PubMedID: 28892266 

Available  at BJOG : an international journal of obstetrics and gynaecology -  from Wiley Online 
Library Science , Technology and Medicine Collection 2017  

Abstract:BACKGROUNDThe call for women-centred approaches to reduce labour interventions, 
particularly primary caesarean section, has renewed an interest in gaining a better understanding of 
natural labour progression.OBJECTIVETo synthesise available data on the cervical dilatation patterns 
during spontaneous labour of 'low-risk' women with normal perinatal outcomes.SEARCH 
STRATEGYPubMed, EMBASE, CINAHL, POPLINE, Global Health Library, and reference lists of eligible 
studies.SELECTION CRITERIAObservational studies and other study designs.DATA COLLECTION AND 
ANALYSISTwo authors extracted data on: maternal characteristics; labour interventions; the duration 
of labour centimetre by centimetre; and the duration of labour from dilatation at admission through 
to 10 cm. We pooled data across studies using weighted medians and employed the Bootstrap-t 
method to generate the corresponding confidence bounds.MAIN RESULTSSeven observational 
studies describing labour patterns for 99 971 women met our inclusion criteria. The median time to 
advance by 1 cm in nulliparous women was longer than 1 hour until a dilatation of 5 cm was 
reached, with markedly rapid progress after 6 cm. Similar labour progression patterns were 
observed in parous women. The 95th percentiles for both parity groups suggest that it was not 
uncommon for some women to reach 10 cm, despite dilatation rates that were much slower than 
the 1-cm/hour threshold for most part of their first stage of labours.CONCLUSIONAn expectation of 
a minimum cervical dilatation threshold of 1 cm/hour throughout the first stage of labour is 
unrealistic for most healthy nulliparous and parous women. Our findings call into question the 
universal application of clinical standards that are conceptually based on an expectation of linear 
labour progress in all women.FUNDINGUNDP/UNFPA/UNICEF/WHO/World Bank Special Programme 
of Research, Development and Research Training in Human Reproduction (HRP), Department of 
Reproductive Health and Research, World Health Organization, and the United States Agency for 
International Development (USAID).TWEETABLE ABSTRACTCervical dilatation threshold of 1 cm/hour 
throughout labour is unrealistic for most women, regardless of parity. 
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11. Caesarean section after induction of labour: Are we cutting too soon? 

Author(s): Hoy S.; Knight M.; Kroushev A.; Fernando S.; Wallace E. 

Source: Journal of Paediatrics and Child Health; Apr 2017; vol. 53 ; p. 45-46 

Publication Date: Apr 2017 

Publication Type(s): Conference Abstract 

Available  at Journal of Paediatrics and Child Health -  from Wiley Online Library Science , Technology 
and Medicine Collection 2017  

Abstract:Background: The American College of Obstetricians and Gynecologists (ACOG) recently 
revised their criteria for the diagnosis of labour arrest and failed induction of labour to better reflect 
the physiological rate of progress of labour and to reduce unnecessary caesarean section (CS). We 
sought to assess the possible impact of adoption of these guidelines on CS rates in nulliparous 
women undergoing induction of labour. Method: A retrospective chart review of all nulliparous 
women with a live singleton pregnancy undergoing induction of labour at term or post term 1st July 
2015-30th June 2016 and who had a CS for a "failed induction" (cervical dilatation < 6 cm) or "labour 
arrest" (cervical dilatation 6-9 cm). Neonatal and maternal morbidity were also assessed. Results: 
162 women had a CS for failed induction (109, 67%) or labour arrest (53, 33%). Of the CS performed 
for failed induction, 106 (97%) did not meet the ACOG definition and of those performed for labour 
arrest 29 (55%) did not meet the ACOG definition. There were no statistically significant differences 
in cord artery lactate concentration, admission to special care nursery or blood loss with up to 24 
hours of latent phase or >4 hours of labour arrest before decision for CS (p > 0.05). Conclusion: If we 
were to adopt the revised ACOG guidelines for failed induction of labour and labour arrest, allowing 
longer duration for both, then we might expect a reduction of our rate of CS in nulliparous women 
undergoing induction of labour with no increase in maternal or perinatal morbidity. 
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12. Maternal and neonatal outcomes after cesarean delivery for arrest of dilation at 4 or 5 
centimeters compared to 6 centimeters or more 

Author(s): Dahlke J.D.; Connealy B.D.; Sperling J.D.; Has P.; Rouse D.J. 

Source: American Journal of Obstetrics and Gynecology; Jan 2017; vol. 216 (no. 1) 

Publication Date: Jan 2017 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: Recent consensus guidelines established to decrease cesarean delivery (CD) 
rates use 6 centimeters (cm) to define the active phase of labor, yet it is unclear whether use of this 
threshold affects maternal or neonatal outcomes. The objective of this study was to evaluate 
whether maternal or neonatal outcomes differ after CD for arrest of dilation at 4 or 5 cm compared 
to 6 cm or more. STUDY DESIGN: Secondary-analysis of the publically-available MFMU Cesarean 
Registry dataset. We included nulliparous women with singleton, vertex gestations at term who 
underwent primary CD for the indication of arrest of dilation. We compared outcomes between 
those who reached a maximum cervical dilation of 4 or 5 cm with those who reached 6 cm or more. 
The primary outcome was composite maternal morbidity consisting of chorioamnionitis, 
endometritis, transfusion, wound complication, operative injury, ICU admission, or death. The 
secondary outcome was composite neonatal morbidity (CNM) consisting of 5-minute Apgar score < 
4, umbilical artery pH < 7.0, CPR, hypoxic ischemic encephalopathy, or NICU admission. RESULTS: Of 
73,257 women in the data set, 5,850 met inclusion criteria (Table). After adjusting for potential 
confounders including age, pre-pregnancy BMI, race, type of labor, maximum cervical dilation, 
cervical dilation at admission, misoprostol use, maximum oxytocin dose, IUPC use, and birthweight 
there was no difference in the primary (aOR 0.94-1.52, 95% CI) or secondary (aOR 0.79- 1.10, 95% CI) 
outcomes between groups (Table). CONCLUSION: In this historical cohort, there is no difference in 
adverse maternal or neonatal outcomes among women diagnosed with arrest of dilation at 6 cm or 
more compared to those diagnosed at 4 or 5 cm, suggesting that using 6 cm to demarcate the onset 
of the active phase of labor will not increase maternal or neonatal morbidity. (Table Presented). 
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13. Assessing first-stage labor progression and its relationship to complications. 

Author(s): Hamilton, Emily F; Warrick, Philip A; Collins, Kathleen; Smith, Samuel; Garite, Thomas J 

Source: American journal of obstetrics and gynecology; Mar 2016; vol. 214 (no. 3); p. 358 

Publication Date: Mar 2016 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 26478103 

Abstract:BACKGROUNDNew labor curves have challenged the traditional understanding of the 
general pattern of dilation and descent in labor. They also revealed wide variation in the time to 
advance in dilation. An interval of arrest such as 4 hours did not fall beyond normal limits until 
dilation had reached 6 cm. Thus, the American College of Obstetricians and Gynecologists/Society 
for Maternal-Fetal Medicine first-stage arrest criteria, based in part on these findings, are applicable 
only in late labor. The wide range of time to dilate is unavoidable because cervical dilation has 
neither a precise nor direct relationship to time. Newer statistical techniques (multifactorial models) 
can improve precision by incorporating several factors that are related directly to labor progress. At 
each examination, the calculations adapt to the mother's current labor conditions. They produce a 
quantitative assessment that is expressed in percentiles. Low percentiles indicate potentially 
problematic labor progression.OBJECTIVEThe purpose of this study was to assess the relationship 
between first-stage labor progress- and labor-related complications with the use of 2 different 
assessment methods. The first method was based on arrest of dilation definitions. The other method 
used percentile rankings of dilation or station based on adaptive multifactorial models.STUDY 
DESIGNWe included all 4703 cephalic-presenting, term, singleton births with electronic fetal 
monitoring and cord gases at 2 academic community referral hospitals in 2012 and 2013. We 
assessed electronic data for route of delivery, all dilation and station examinations, newborn infant 
status, electronic fetal monitoring tracings, and cord blood gases. The labor-related complication 
groups included 272 women with cesarean delivery for first-stage arrest, 558 with cesarean delivery 
for fetal heart rate concerns, 178 with obstetric hemorrhage, and 237 with neonatal depression, 
which left 3004 women in the spontaneous vaginal birth group. Receiver operating characteristic 
curves were constructed for each assessment method by measurement of the sensitivity for each 
complication vs the false-positive rate in the normal reference group.RESULTSThe duration of arrest 
at ≥6 cm dilation showed poor levels of discrimination for the cesarean delivery interventions (area 
under the curve, 0.55-0.65; P < .01) and no significant relationship to hemorrhage or neonatal 
depression. The dilation and station percentiles showed high discrimination for the cesarean 
delivery-related outcomes (area under the curve, 0.78-0.93; P < .01) and low discrimination for the 
clinical outcomes of hemorrhage and neonatal depression (area under the curve, 0.58-0.61; P < 
.01).CONCLUSIONSDuration of arrest of dilation at ≥6 cm showed little or no discrimination for any 
of the complications. In comparison, percentile rankings that were based on the adaptive 
multifactorial models showed much higher discrimination for cesarean delivery interventions and 
better, but low discrimination for hemorrhage. Adaptive multifactorial models present a different 
method to assess labor progress. Rather than "pass/fail" criteria that are applicable only to dilation 
in late labor, they produce percentile rankings, assess 2 essential processes for vaginal birth (dilation 
and descent), and can be applied from 3 cm onward. Given the limitations of labor-progress 
assessment based solely on the passage of time and because of the extreme variation in decision-
making for cesarean delivery for labor disorders, the types of mathematic analyses that are 
described in this article are logical and promising steps to help standardize labor assessment. 

Database: Medline 

 

 

 



14. Is the Friedman's curve or Partogram obsolete? 

Author(s): Sumpaico W.W. 

Source: International Journal of Gynecology and Obstetrics; Oct 2015; vol. 131 

Publication Date: Oct 2015 

Publication Type(s): Conference Abstract 

Abstract:In 1985, the World Health Organization prescribed an ideal Cesarean Section Rate of 10-
15%. But there has been a dramatic increase sometimes exceeding 30% in some regions. Robson 
(2001) formulated a classification which has shown that previous term cesarean delivery constituted 
the highest ranking of the 10 groups studied. It is logical to ask what then were the indications for 
the primary CS? In response, Zhang et al (2010) and Barber et al (2011) have reported that up to 50% 
of primary cesarean sections were due to labor arrest disorders. The Consortium on Safe Labor 
(2010) published a landmark article on "Contemporary Patterns of Spontaneous Labor with Normal 
Neonatal Outcomes". Their final sample of 62,415 patients were studied for the following outcomes: 
1. Estimate the duration of labor. 2. Construct a labor curve by parity. 3. Calculate the cumulative 
duration of labor from admission to any given cervical dilatation up to 10 cm in nulliparous women. 
The results were given as the median and the 95th percentile. Results basically showed the 
following: 1. Before 6 cm dilatation, the medians and 95th percentiles were similar in nulliparae and 
multiparae. 2. After 6 cm, multiparae showed faster labors than nulliparae. 3. After 6 cm, almost all 
women had a 95th percentile of labor <2 hours. 4. The Zhang labor curve exhibited a "step-ladder" 
rather than the sigmoid curve of Friedman or the "straight alert-action" line of Philpott's partogram. 
5. The duration of the 2nd stage of labor was 1 hour longer in women given an epidural anesthesia. 
It is important to note that 50 years ago, the women Friedman studied were different in body 
characteristics (age, BMI) and obstetric clinical practice (CTG, ULTRASOUND) were different. 
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15. Progression of cervical dilatation in normal human labor is unpredictable 

Author(s): Ferrazzi E.; Cirillo F.; Livio S.; Piola C.; Brusati V.; Paganelli A.; Milani S. 

Source: Acta Obstetricia et Gynecologica Scandinavica; Oct 2015; vol. 94 (no. 10); p. 1136-1144 

Publication Date: Oct 2015 

Publication Type(s): Article 

PubMedID: 26230291 

Available  at Acta Obstetricia et Gynecologica Scandinavica -  from Wiley Online Library Science , 
Technology and Medicine Collection 2017  

Abstract:Introduction. The aim of this study was to analyze how the progression of cervical 
dilatation in active labor can be predicted by digital assessment in low-risk pregnant women, in 
spontaneous labor at term. Material and methods. This prospective observational study was 
performed on 328 women with singleton term gestations experiencing midwife-led labor according 
to local protocols, progressing to full dilatation and spontaneous delivery without any medical 
intervention. Mixed nonlinear models were adopted to (i) model individual cervical data into centile 
curves and (ii) calculate the time needed to gain 1 cm in cervical dilatation (TNG1cm) modeled as a 
function of current dilatation. We correlated the first and the last TNG1cm on parturients with at 
least four cervical data points. Results. TNG1cm showed large variations, both before and after 6 cm. 
This variability of natural progression of cervical curves described by the 10th and 90th centiles 
exceeded the differences observed in published curves from cohorts homogeneous for parity, 
weight and ethnicity. There was no significant correlation between the first and the last TNG1cm. 
Neonatal base excess was not significantly different in women with TNG1cm<10th centile and >90th 
centile. Conclusions. The rate of cervical dilatation, traced by parsimonious nonlinear mixed models, 
is largely unpredictable in the case of spontaneous naturally progressing labor, even when possible 
larger individual variability is excluded by prudent clinical rules. Future research in labor and delivery 
should be focused on the diagnosis of the causes that lie behind apparently erratic cervical 
changes.Copyright © 2015 Nordic Federation of Societies of Obstetrics and Gynecology. 
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16. Statistical aspects of modeling the labor curve. 

Author(s): Zhang, Jun; Troendle, James; Grantz, Katherine L; Reddy, Uma M 

Source: American journal of obstetrics and gynecology; Jun 2015; vol. 212 (no. 6); p. 750 

Publication Date: Jun 2015 

Publication Type(s): Research Support, N.i.h., Intramural Journal Article 

PubMedID: 25891997 

Abstract:In a recent review by Cohen and Friedman, several statistical questions on modeling labor 
curves were raised. This article illustrates that asking data to fit a preconceived model or letting a 
sufficiently flexible model fit observed data is the main difference in principles of statistical modeling 
between the original Friedman curve and our average labor curve. An evidence-based approach to 
construct a labor curve and establish normal values should allow the statistical model to fit observed 
data. In addition, the presence of the deceleration phase in the active phase of an average labor 
curve was questioned. Forcing a deceleration phase to be part of the labor curve may have 
artificially raised the speed of progression in the active phase with a particularly large impact on 
earlier labor between 4 and 6 cm. Finally, any labor curve is illustrative and may not be instructive in 
managing labor because of variations in individual labor pattern and large errors in measuring 
cervical dilation. With the tools commonly available, it may be more productive to establish a new 
partogram that takes the physiology of labor and contemporary obstetric population into account. 
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17. Impact of cervical effacement and fetal station on progress during the first stage of labor: A 
biexponential model 

Author(s): Quincy M.M.E.; Flood P.D.; Weng C.; Shafer S.L.; Smiley R.M.; Mirza F.G. 

Source: American Journal of Perinatology; Oct 2014; vol. 31 (no. 9); p. 745-751 

Publication Date: Oct 2014 

Publication Type(s): Article 

PubMedID: 24338118 

Abstract:Objectivea To develop a model that uses cervical effacement, fetal station, and parity to 
predict progress during the first stage of labor. Study Designa This was a secondary analysis of a 
cohort of 1,128 parturients delivering after 34 weeks. Timed cervical exams from each patient were 
fit with a biexponential model. Methods for consideration of fetal station, cervical effacement and 
parity were developed and validated. Resultsa The biexponential model fit the data in an unbiased 
manner with a median absolute prediction error of 1.1 cm. Although nulliparous women had slower 
active labor, they did not differ from multiparous women in their rate of latent labor or the cervical 
dilation at which they transitioned to active labor. In addition, nulliparous women began laboring 
with a more effaced cervix (45 vs. 31%) and lower fetal station (-2.8 vs. -3.2). Conclusiona We 
validated a biexponential model for labor progress using a large mixed parity cohort. We 
demonstrated that parity and initial fetal station add important clinical information that can be used 
to make a labor model more accurate. As such, parity and fetal station can be utilized in such 
structural models to predict normal labor progress and potentially identify abnormalities in labor 
progress. A© 2014 by Thieme Medical. 
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18. 6cm is the new 4cm: Evaluating the definition of active phase of labor and its potential effect 
on cesarean rates and mortality 

Author(s): Nguyen N.; Griffin E.; Allen A.; Caughey A.; Cahill A. 

Source: American Journal of Obstetrics and Gynecology; Jan 2014; vol. 210 (no. 1) 

Publication Date: Jan 2014 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: Friedman's labor curve defines active phase of labor starting at 4cm cervical 
dilation. Recent work by Zhang and others suggests that active phase may begin as late as 6cm 
cervical dilation. Thus, we sought to evaluate the effect on cesarean rates when 6cm as oppose to 
4cm cervical dilation is used to define the active phase of labor, given that labor phase sets the 
standard for arrest diagnoses. STUDY DESIGN: A decision-analytic model was built using TreeAge 
software and probabilities were derived from the literature. The model compared maternal 
outcomes when active phase of labor was defined at 4cm as opposed to 6cm cervical dilation. Active 
phase arrest was strictly defined as no cervical change over two hours of active labor. It was 
assumed that women with active phase arrest were delivered via cesarean. Primary outcomes 
investigated were cesarean rates and maternal mortality. Because of heterogeneous labor 
experiences, the model was stratified by parity and obesity. RESULTS: Cesarean rates among 
nulliparous, multiparous, and obese women were higher when active phase was defined at 4cm as 
compared to 6cm (Table 1). Similar outcomes were seen in maternal mortality rates amongst the 
subgroups of women investigated. CONCLUSION: Redefining the initiation of active phase of labor 
from 4cm to 6cm substantially decreases rates of cesarean for arrest and subsequent maternal 
mortality. (Figure presented). 
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19. Progress of labor in women induced with misoprostol versus the Foley catheter. 

Author(s): Tuuli, Methodius G; Keegan, Mary B; Odibo, Anthony O; Roehl, Kimberly; Macones, 
George A; Cahill, Alison G 

Source: American journal of obstetrics and gynecology; Sep 2013; vol. 209 (no. 3); p. 237 

Publication Date: Sep 2013 

Publication Type(s): Research Support, Non-u.s. Gov't Research Support, N.i.h., Extramural 
Comparative Study Journal Article 

PubMedID: 23659988 

Available  at American Journal of Obstetrics and Gynecology -  from PubMed Central  

Abstract:OBJECTIVETo estimate and compare the duration and progress of labor in women induced 
with misoprostol vs Foley catheter plus oxytocin.STUDY DESIGNWe performed a retrospective 
cohort study of labor progress among 617 consecutive term pregnancies induced with misoprostol 
(n = 503) or Foley catheter plus oxytocin (n = 114) who completed the first stage of labor. Labor 
duration and progress in the entire cohort, and stratified by parity, were compared in multivariable 
interval-censored regression models adjusting for maternal obesity and birthweight. Repeated-
measures analysis with 9th degree polynomial modeling was used to construct average labor 
curves.RESULTSTotal duration of labor was not significantly different in women induced with 
misoprostol compared with the Foley catheter (median duration from 1 to 10 cm: 12 vs 14.2 hours, P 
= .19). Progress from 1 to 4 cm was more rapid with the Foley catheter (median: 3.4 vs 5.6 hours, P < 
.01), although progress from 4 to 10 cm was slower (median: 6.3 vs 3.6 hours, P < .01). Labor curves 
demonstrated transition from latent to active labor at about 4 cm cervical dilatation with 
misoprostol and at 6 cm for the Foley catheter. Similar general patterns were noted for nulliparous 
and multiparous women, except for a shorter duration of labor with the Foley catheter among 
multiparous women.CONCLUSIONInduction of labor with the Foley catheter is associated with more 
rapid initial cervical dilation, but transition to active labor occurs later compared with misoprostol. 
These differences should be considered in the management of induced labor. 

Database: Medline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4379506/


20. Cesarean for first stage arrest: Modern practice does not follow contemporary labor patterns 

Author(s): Trudell A.; Odibo A.; Tuuli M.; Roehl K.; MacOnes G.; Cahill A. 

Source: American Journal of Obstetrics and Gynecology; Jan 2013; vol. 208 (no. 1) 

Publication Date: Jan 2013 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: The rise in the cesarean delivery (CD) rate has become a public health concern. 
Recent evidence suggests a significant proportion of primary CDs are performed for arrest of 
dilation. We sought to investigate labor patterns preceding CD for arrest in the first stage of labor. 
STUDY DESIGN: We performed a retrospective cohort study of consecutive births via CD over a four 
year period. We analyzed the labor patterns of women who underwent CD for arrest in the first 
stage of labor. Mean cervical dilation at arrest and mean duration of time spent at the arrested 
dilation with 95% CI were calculated. Duration of arrest was defined as time of no appreciable 
change (< 1cm) prior to delivery. A stratified analysis was performed based on parity. RESULTS: Of 
549 women who underwent CD for arrest in the first stage, 320 (58%) were delivered prior to 6 cm 
of cervical dilation (active first stage). The average duration of arrest at 6 cm was 5.0 hours (95% CI 
4.8-7.1). In the stratified analysis, a majority of both nullip-arous and multiparous women 
underwent CD at or before 6 cm (55% and 63%). The duration of arrest in primiparous and 
multiparous women at 6 cm was 5.0 hours (95% CI 4.7-6.4) and 4.2 hours (95% CI 3.4-10.1), 
respectively. The shortest duration of arrest prior to 6 cm in primiparous and multiparous women 
occurred at 2 cm and 3 cm (4.3 hours [95% CI 0.1-27.0] and 2.0 hours [95% CI 1.3-7.0]), respectively. 
CONCLUSION: According to contemporary labor patterns, active labor does not begin until after 6 
cm dilation and women may take up to 10 hours to advance 1 cm of dilation before reaching 6 cm. 
We report a large proportion of laboring women undergo CD for arrest of dilation prior to active 
labor, and the median time at the dilation of arrest is much shorter than what most women require 
to advance in the latent phase. The potential to reduce the unyielding rise in the CD rate exists if 
obstetricians adopt contemporary labor curves and have the patience to utilize these new standards. 
(Table Presented). 
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21. Diagnosis and Management of Arrest Disorders: Duration to Wait 

Author(s): El-Sayed Y.Y. 

Source: Seminars in Perinatology; Oct 2012; vol. 36 (no. 5); p. 374-378 

Publication Date: Oct 2012 

Publication Type(s): Review 

PubMedID: 23009971 

Abstract:To assess the thresholds of normal and protracted labor in contemporary US parturients. 
Select studies addressing first- and second-stage labor duration among contemporary cohorts of 
women in the United States were reviewed. Particular emphasis was placed on the work of the 
Consortium on Safe Labor. Duration of labor appears longer today than in the past. For both 
nulliparous and multiparous women, labor may take >6 hours to progress from 4 to 5 cm and >3 
hours to progress from 5 to 6 cm of dilation. A cervical dilation of 6 cm appears to be a better 
landmark for the start of the active phase. The 95th percentile for duration of the second stage in a 
nulliparous woman with conduction anesthesia is closer to 4 hours. Current data on first and second 
stages of labor allow for an opportunity to reconsider traditionally accepted thresholds of normal 
and protracted labor, and thus affect consequent labor management paradigms. © 2012 Elsevier 
Inc. 
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22. The effects of obesity on the first stage of labor. 

Author(s): Norman, Shayna M; Tuuli, Methodius G; Odibo, Anthony O; Caughey, Aaron B; Roehl, 
Kimberly A; Cahill, Alison G 

Source: Obstetrics and gynecology; Jul 2012; vol. 120 (no. 1); p. 130-135 

Publication Date: Jul 2012 

Publication Type(s): Journal Article 

PubMedID: 22914401 

Available  at Obstetrics & Gynecology -  from Ovid (Journals @ Ovid) - Remote Access  

Available  at Obstetrics & Gynecology -  from PubMed Central  

Abstract:OBJECTIVETo estimate the effects of obesity on the duration and progression of the first 
stage of labor in a predominantly obese population and estimate the dose-effect with increasing 
classes of obesity.METHODSWe performed a retrospective cohort study of labor progression among 
5,204 consecutive parturients with singleton term pregnancies (37 weeks of gestation or more) and 
vertex presentation who completed the first stage of labor. Two comparison groups were defined by 
body mass index (BMI) less than 30 (n=2,413) or 30 or more (n=2,791). Repeated-measures analysis 
with polynomial modeling was used to construct labor curves. The duration and progression among 
women with BMIs less than 30 and BMIs of 30 or more were compared in a multivariable interval-
censored regression model adjusting for parity, type of labor onset, race, and birth weight more 
than 4,000 g.RESULTSThe labor curves indicate longer duration and slower progression of the first 
stage of labor among women with BMIs of 30 or more for both nulliparous and multiparous women. 
Multivariable interval-censored regression analysis confirmed significantly longer duration (4-10 cm: 
4.7 compared with 4.1 hours, P<.01) and slower progression of cervical dilation from 4 to 6 cm (2.2 
compared with 1.9 hours, P<.01 with a range of 0.5-10.0 hours) among women with BMIs of 30 or 
more after adjusting for confounders.CONCLUSIONThe overall duration is longer and progression of 
the early part of the first stage of labor is slower in obese women. This suggests that obesity should 
be considered in defining norms for management of labor, particularly in the early part of the first 
stage. 
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23. Normal progress of induced labor. 

Author(s): Harper, Lorie M; Caughey, Aaron B; Odibo, Anthony O; Roehl, Kimberly A; Zhao, Qiuhong; 
Cahill, Alison G 

Source: Obstetrics and gynecology; Jun 2012; vol. 119 (no. 6); p. 1113-1118 

Publication Date: Jun 2012 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 22569121 

Available  at Obstetrics and gynecology -  from Ovid (Journals @ Ovid) - Remote Access  

Abstract:OBJECTIVETo compare the normal labor progress of women whose labor was induced with 
that of women who labored spontaneously.METHODSA retrospective cohort study of all consecutive 
women admitted for labor at 37 weeks or more of gestation from 2004-2008 who reached the 
second stage of labor. Women whose labor was induced and women whose labor was augmented 
were compared with women who labored spontaneously without augmentation. Results were 
stratified by parity. Univariable and multivariable analyses were performed; interval censored 
regression was used to estimate the median time spent to progress 1 cm in dilation and the total 
time from 4-10 cm dilation by parity.RESULTSOf 5,388 women in the cohort, 2,021 spontaneously 
labored, 1,720 were augmented, and 1,647 were induced. After adjusting for race, obesity, 
macrosomia, and Bishop score, women who were induced had a significantly longer total time in 
labor than women who labored spontaneously (median [95 percentile] in hours for nulliparous 
women: 5.5 [16.8] induced compared with 3.8 [11.8] spontaneous; for multiparous women 4.4 
[16.2] induced compared with 2.4 [8.8] spontaneous). However, median time to progress 1 cm 
dilation in active labor (6 cm or greater) was similar in induced and spontaneous labor. The time to 
progress 1 cm dilation in latent labor (less than 6 cm) was significantly longer in women who were 
induced compared with women who experienced spontaneous labor.CONCLUSIONThe latent phase 
of labor is significantly longer in induced labor compared with spontaneous labor, although the 
active phase of labor (greater than 6 cm) is similar between the two groups. Arrest diagnoses before 
6 cm in women undergoing induction should be made cautiously.LEVEL OF EVIDENCEII. 
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24. Induced labor: What is normal? 

Author(s): Harper L.; Odibo A.; Roehl K.; Zhao Q.; Cahill A.; Caughey A.B. 

Source: American Journal of Obstetrics and Gynecology; Jan 2012; vol. 206 (no. 1) 

Publication Date: Jan 2012 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: Knowledge of the normal progress of labor enables obstetricians both to 
actively manage labor and to diagnose protraction and arrest. Unfortunately, little information is 
available regarding the progress of labor in patients who are induced. Our objective was to compare 
the normal labor progress of women whose labor was induced to that of women who labor 
spontaneously. STUDY DESIGN: A retrospective cohort study of all consecutive women admitted for 
labor >=37.0 weeks' gestation from 2004-2008 who reached the second stage of labor. Detailed 
information was collected on maternal demographics, labor progress, medications used during 
labor, and neonatal outcomes.Womenwhose labor was induced were compared to women who 
labored spontaneously. Women with augmented labor were excluded from this analysis. Results 
were stratified by parity. Univariate and multivariate analyses were performed; interval censored 
regression was used to estimate the median time spent to progress 1-cm in dilation and the total 
time from 4-10-cm dilation by parity. RESULTS: Of 5,388 women in the cohort, 3668 were included in 
this analysis: 2021 spontaneous labor and 1647 induced. After adjusting for race, obesity, 
macrosomia and Bishop score, induced subjects had a significantly longer total time in labor than 
subjects who labored spontaneously (median (95th percentile) in hours for nulliparas: 5.5 (17.4) 
induced vs 3.8 (12.1) spontaneous, for multiparas 4.4 (17.0) induced vs 2.4 (9.2) spontaneous) . 
However, median time to progress 1-cm dilation in active labor (>=6-cm) was similar in induced and 
spontaneous labor. The time to progress 1-cm dilation in latent labor (<6-cm) was significantly 
longer in induced versus spontaneous laboring subjects. CONCLUSION: The latent phase of labor is 
significantly longer in induced labor compared to spontaneous labor, though the active phase of 
labor (>6-cm) is similar between the two groups. Arrest diagnoses before 6-cm in women 
undergoing induction should be considered carefully, but expectations for labor progression after 6-
cm should be similar to women laboring spontaneously.(Table persented). 
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25. Contemporary labor patterns: the impact of maternal body mass index. 

Author(s): Kominiarek, Michelle A; Zhang, Jun; Vanveldhuisen, Paul; Troendle, James; Beaver, Julie; 
Hibbard, Judith U 

Source: American journal of obstetrics and gynecology; Sep 2011; vol. 205 (no. 3); p. 244 

Publication Date: Sep 2011 

Publication Type(s): Research Support, N.i.h., Extramural Research Support, N.i.h., Intramural 
Multicenter Study Journal Article 

PubMedID: 21798510 

Available  at American Journal of Obstetrics and Gynecology -  from PubMed Central  

Abstract:OBJECTIVEWe sought to compare labor patterns by body mass index (BMI).STUDY DESIGNA 
total of 118,978 gravidas with a singleton term cephalic gestation were studied. Repeated-measures 
analysis constructed mean labor curves by parity and BMI categories for those who reached 10 cm. 
Interval-censored regression analysis determined median traverse times, adjusting for covariates in 
vaginal deliveries and intrapartum cesareans.RESULTSIn the labor curves, the time difference to 
reach 10 cm was 1.2 hours from the lowest to highest BMI category for nulliparas. Multiparas 
entered active phase by 6 cm, but reaching this point took longer for BMI ≥40.0 (3.4 hours) 
compared to BMI <25.0 (2.4 hours). Progression by centimeter (P < .001 for nulliparas) and from 4-
10 cm (P  .05) but decreased as BMI increased for multiparas (P < .001).CONCLUSIONLabor proceeds 
more slowly as BMI increases, suggesting that labor management be altered to allow longer time for 
these differences. 
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26. Variability in Rate of Cervical Dilation in Nulliparous Women at Term. 

Author(s): Incerti, Maddalena; Locatelli, Anna; Ghidini, Alessandro; Ciriello, Elena; Consonni, Sara; 
Pezzullo, John C. 

Source: Birth: Issues in Perinatal Care; Mar 2011; vol. 38 (no. 1); p. 30-35 

Publication Date: Mar 2011 

Publication Type(s): Academic Journal 

PubMedID: 21332772 

Available  at Birth (Berkeley, Calif.) -  from Wiley Online Library Science , Technology and Medicine 
Collection 2017  

Abstract:Cervical dilatation is commonly documented on a partogram indicating the expected rate 
of progress of labor. Although deviations from such a line can be used to indicate abnormal progress, 
what constitutes the 'normal' rate of cervical dilation is still largely unknown. The objectives of this 
study were to assess the variability of the rate of cervical dilation in nulliparous women and to 
determine whether the rate of labor was independent of dilation on admission. We analyzed a 
cohort of consecutive nulliparous women with spontaneous labor at term and singleton fetuses in 
cephalic presentation. Exclusion criteria were gestational age less than 37 weeks, induction of labor, 
or the presence of a uterine scar. Management of labor was standardized using set protocols of care. 
Active labor was diagnosed as regular contractions every 10 minutes or less, lasting more than 40 
seconds, with cervical effacement more than 80 percent and dilation of 2 cm. Vaginal examinations 
were performed by a dedicated midwife every 2 hours. Amniotomy was performed for slow progress 
or arrest of dilation over 2 hours. Oxytocin was administered for arrest of cervical dilation for 2 
hours with membranes ruptured. Data pertaining to cases ending in cesarean delivery were included 
up to the time of cesarean section. The study sample comprised 1,119 women at 39.7 ± 1.1 weeks 
with an average duration of labor of 4.1 ± 2.4 hours. The rate of oxytocin use was 27 percent and of 
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epidural analgesia 5 percent. The rate of oxytocin use was inversely related to cervical dilation on 
admission. Cesarean delivery was performed in 6 percent of women. Duration of labor at each 
centimeter of cervical dilation on admission showed a broad distribution (e.g., at 4 cm: median = 5.5, 
range: 0.8-12.5 hr). The rate of labor progression (expressed as the slope of the dilation-vs-time 
curve) was approximately 1.5 cm/hr, and it was essentially independent of cervical dilation on 
admission (r = 0.034, p = 0.267). A deceleration phase seemed to be present toward the end of the 
active phase of labor (approximately 9 cm). In our setting, the rate of labor in nulliparous women at 
term was highly variable, and it did not appear to be affected by cervical dilation on admission. 
(BIRTH 38:1 March 2011) 
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spontaneous labor onset: a systematic review. 

Author(s): Neal, Jeremy L; Lowe, Nancy K; Ahijevych, Karen L; Patrick, Thelma E; Cabbage, Lori A; 
Corwin, Elizabeth J 

Source: Journal of midwifery & women's health; 2010; vol. 55 (no. 4); p. 308-318 

Publication Date: 2010 

Publication Type(s): Research Support, Non-u.s. Gov't Research Support, N.i.h., Extramural Journal 
Article Review 

PubMedID: 20630357 

Available  at Journal of Midwifery & Women's Health -  from Wiley Online Library Science , 
Technology and Medicine Collection 2017  

Available  at Journal of Midwifery & Women's Health -  from PubMed Central  

Abstract:INTRODUCTIONLaboring women are often admitted to labor units under criteria that are 
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.METHODSStudies published in English (between 1990 and 
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.RESULTSEighteen studies (n = 7009) reported mean "active labor" duration. The weighted 
mean duration was 6.0 hours, and the calculated dilation rate was 1.2 cm per hour. These findings 
closely parallel those found at the median. At the statistical limits, the weighted "active labor" 
duration was 13.4 hours (mean + 2 standard deviations) and the dilation rate was 0.6 cm per hour 
(mean - 2 standard deviations).DISCUSSIONThese findings indicate that nulliparous women with 
spontaneous labor onset have longer "active" labors and therefore 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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 [location] : Patricia Bowen Library and Knowledge Service West Middlesex university Hospital.  

Abstract:OBJECTIVETo use contemporary labor data to examine the labor patterns in a large, 
modern obstetric population in the United States.METHODSData were from the Consortium on Safe 
Labor, a multicenter retrospective study that abstracted detailed labor and delivery information 
from electronic medical records in 19 hospitals across the United States. A total of 62,415 
parturients were selected who had a singleton term gestation, spontaneous onset of labor, vertex 
presentation, vaginal delivery, and a normal perinatal outcome. A repeated-measures analysis was 
used to construct average labor curves by parity. An interval-censored regression was used to 
estimate duration of labor, stratified by cervical dilation at admission and centimeter by 
centimeter.RESULTSLabor may take more than 6 hours to progress from 4 to 5 cm and more than 3 
hours to progress from 5 to 6 cm of dilation. Nulliparous and multiparous women appeared to 
progress at a similar pace before 6 cm. However, after 6 cm, labor accelerated much faster in 
multiparous than in nulliparous women. The 95 percentiles of the second stage of labor in 
nulliparous women with and without epidural analgesia were 3.6 and 2.8 hours, respectively. A 
partogram for nulliparous women is proposed.CONCLUSIONIn a large, contemporary population, the 
rate of cervical dilation accelerated after 6 cm, and progress from 4 cm to 6 cm was far slower than 
previously described. Allowing labor to continue for a longer period before 6 cm of cervical dilation 
may reduce the rate of intrapartum and subsequent repeat cesarean deliveries in the United States. 
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Abstract:Objective: We sought to compare Japanese nulliparous labor progression with Friedman's 
classic 1955 curve and Zhang's 2002 curve. Study Design: We developed a labor curve using 
retrospective record reviews of 2369 Japanese nulliparas, at term, spontaneous labor onset and 
singleton vertex deliveries of normal birth weight infants. Results: The new Japanese Suzuki-Horiuchi 
labor curve with slower cervical dilation in the active phase was like Zhang's and differed from 
Friedman's curve. Labor length was approximately 5 hours occurring between 4-10 cm compared 
with Friedman's 2.5 hours and Zhang's 5.5 hours. Even at 10-cm dilation, labor lasted >2 hours at the 
95th percentile of time interval. Conclusion: Similar to Zhang's curve, the Suzuki-Horiuchi curve was 
smooth and more gradually sloped than Friedman's curve. Appraise "arrested or protracted labor" 
with these slower labor curves in mind using Friedman's curve cautiously. © 2010 Mosby, Inc. All 
rights reserved. 
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Abstract:OBJECTIVETo examine labor patterns in a large population and to explore an alternative 
approach for diagnosing abnormal labor progression.METHODSData from the National Collaborative 
Perinatal Project were used. A total of 26,838 parturients were selected who had a singleton term 
gestation, spontaneous onset of labor, vertex presentation, and a normal perinatal outcome. A 
repeated-measures analysis was used to construct average labor curves by parity. An interval-
censored regression was used to estimate duration of labor stratified by cervical dilation at 
admission and centimeter by centimeter.RESULTSThe median time needed to progress from one 
centimeter to the next became shorter as labor advanced (eg, from 1.2 hours at 3-4 cm to 0.4 hours 
at 7-8 cm in nulliparas). Nulliparous women had the longest and most gradual labor curve; 
multiparous women of different parities had very similar curves. Nulliparas may start the active 
phase after 5 cm of cervical dilation and may not necessarily have a clear active phase characterized 
by precipitous dilation. The deceleration phase in the late active phase of labor may be an artifact in 
many cases.CONCLUSIONThe active phase of labor may not start until 5 cm of cervical dilation in 
multiparas and even later in nulliparas. A 2-hour threshold for diagnosing labor arrest may be too 
short before 6 cm of dilation, whereas a 4-hour limit may be too long after 6 cm. Given that cervical 
dilation accelerates as labor advances, a graduated approach based on levels of cervical dilation to 
diagnose labor protraction and arrest is proposed.LEVEL OF EVIDENCEIII. 
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Abstract:Objective: To evaluate the pattern of cervical dilatation in live singleton pregnancies with 
spontaneous onset of labor and to compare any differences among nulliparas (P ara 0) and 
multiparas (Para 1). Material and Methods: Descriptive statistics are presented for 238 consecutive 
labor patients with spontaneous onset, >= 37 weeks gestation, live singleton pregnancy and who had 
spontaneous vertex delivery at the University of Ilorin Teaching Hospital, Nigeria, from May 2004 to 
June 2004. Pre-labor rupture of membrane and referred cases were excluded. Results: The mean 
cervical dilatation on presentation and duration of labor before presentation in labor ward among 
nulliparas were 5.40 cm and 6.66 hours; and among multiparas, 6.45 cm and 5.15 hours, 
respectively, the overall mean being 6.12 cm and 5.63 hours, respectively. The average time spent to 
achieve full cervical dilatation from time of arrival in labor ward was longer in nulliparas (4.80 hours) 
than in multiparas (3.60 hours) (t test not significant; P> 0.05). Overall mean total length of first 
stage of labor was 9.36 hours, while the total length of first stage of labor was 11.03 hours and 8.53 
hours for nulliparas and multiparas, respectively (difference is significant; t test P< 0.05). Significant 
negative correlation existed between parity and total length of first stage of labor. Mean cervical 
dilatation rate in labor ward (active phase) was higher in multiparas (1.83 cm/h) than in nulliparas 
(1.76 cm/h), but the difference was not significant (t test P> 0.05). No significant correlation existed 
between rate of cervical dilatation and maternal age, gestational age and fetal size. Conclusion: It is 
evident from this study that higher the parity the shorter the length of first stage of labor; however, 
significant difference existed only in the first half of first stage of labor between nulliparas and 
multiparas. Mean rate of cervical dilatation was greater than the WHO-specified and Philpott's lower 
limit of 1 cm/h in active phase of labor. 
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Abstract:As there is no universal definition of 'normal' labour, diagnosing prolonged labour is 
inherently difficult. Simple charts (partograms) are used to aid this process; however, there are little 
empirical data on which to base such charts. Therefore, we monitored 403 multiparous women, in 
the first stage of labour with uncomplicated term pregnancies, in a midwife-led unit. They had 
vaginal examinations every 2 hours, and we modelled rates of cervical dilatation for all women, 
either to the end of the first stage of labour or to the point of transfer for intervention. Overall, the 
median rate of dilatation was 1.9 cm/hour and the 5th percentile was 0.5 cm/hour. There was a 
weak positive correlation between initial dilatation and rate of dilatation (r= 0.2). Individualised 
computer-based partograms incorporating some of the factors that affect progress might prove 
useful in the future. 

Database: CINAHL 

 

33. Reassessing the labor curve in nulliparous women 

Author(s): Zhang J.; Troendle J.F.; Yancey M.K. 

Source: American Journal of Obstetrics and Gynecology; Oct 2002; vol. 187 (no. 4); p. 824-828 

Publication Date: Oct 2002 

Publication Type(s): Conference Paper 

PubMedID: 12388957 

Abstract:OBJECTIVES: Our purpose was to examine the pattern of labor progression in nulliparous 
parturients in contemporary obstetric practice. STUDY DESIGN: We extracted detailed labor data 
from 1329 nulliparous parturients with a term, singleton, vertex fetus of normal birth weight after 
spontaneous onset of labor. Cesarean deliveries were excluded. We used a repeated-measures 
regression with a 10th-order polynomial function to discover the average labor curve under 
contemporary practice. With use of an interval-censored regression with a log normal distribution, 
we also computed the expected time interval of the cervix to reach the next centimeter, the 
expected rate of cervical dilation at each phase of labor, and the duration of labor for fetal descent 
at various stations. RESULTS: Our average labor curve differs markedly from the Friedman curve. The 
cervix dilated substantially slower in the active phase. It took approximately 5.5 hours from 4 cm to 
10 cm, compared with 2.5 hours under the Friedman curve. We observed no deceleration phase. 
Before 7 cm, no perceivable change in cervical dilation for more than 2 hour was not uncommon. 
The 5th percentiles of rate of cervical dilation were all below 1 cm per hour. The 95th percentile of 
time interval for fetal descent from station +1/3 to +2/3 was 3 hours at the second stage. 
CONCLUSION: Our results suggest that the pattern of labor progression in contemporary practice 
differs significantly from the Friedman curve. The diagnostic criteria for protraction and arrest 
disorders of labor may be too stringent in nulliparous women. 
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Abstract:OBJECTIVETo estimate the effect of epidural analgesia on the Friedman labor 
curve.METHODSThis study was a secondary analysis of a previously reported randomized trial of the 
effects of patient-controlled epidural analgesia during labor compared with patient-controlled 
meperidine on cesarean delivery rate. All subjects had a singleton, cephalic, nonanomalous fetus at 
or beyond 37 weeks' gestation. This secondary analysis was limited to women who had cervical 
dilatation commencing of at least 3 cm (ie, active phase of labor).RESULTSA total of 459 women 
were randomized. Twenty-five women were excluded for a cervix less than 3 cm dilated, leaving 220 
women allocated to patient-controlled epidural analgesia and 214 to patient-controlled intravenous 
meperidine available for analysis. There were no significant demographic differences between the 
two groups, including age, race, gestational age, and cervix on admission. The active phase of labor 
was 1 hour longer in the epidural-treated group (6.0 +/- 3.2 hours versus 5.0 +/- 3.2 hours, P <.001). 
The rate of cervical dilation was significantly less with epidural analgesia (1.4 cm/h versus 1.6 cm/h, 
P <.002). The duration of the second stage tended to be longer in the epidural group (1.1 +/- 1.5 
hours versus 0.9 +/- 1.0 hours, P =.079).CONCLUSIONEpidural analgesia prolonged the active phase 
of labor by 1 hour compared with Friedman's original criteria. 
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Abstract:OBJECTIVEOur purpose was to test the hypothesis that progress of labor slows as parity 
exceeds 4 by comparing labor curves of grand multiparous women (para 5 and over) (GMs) with 
those of nulliparous and lower-parity multiparous women.STUDY DESIGNRetrospective cohorts of 
spontaneously laboring, vertex-presenting, term GMs who were admitted to two medical centers 
during the period from January 1990 through June 1995 were randomly computer-matched to a 
nulliparous and a lower-parity multiparous control subject, matched for age, hospital, and year of 
delivery. Cervical examination data were graphed retrospectively from the time of full dilatation. 
Curves were compared by pairwise likelihood ratio tests, by using a random effects model to adjust 
for obstetric interventions, with significance set at P <.05.RESULTSPregnancies in 1095 GMs, 1174 
lower-parity multiparous women, and 908 nulliparous women were studied. GMs exhibit a longer 
initial phase of labor than either nulliparous women or lower-parity multiparous women, begin to 
dilate rapidly at a greater dilatation than nulliparous women, and experience acceleration of labor at 
a rate no faster than lower-parity multiparous women. The average labor curve of GMs resembles 
that of nulliparous women before dilatation of 4 cm is attained, then transitions to the typical curve 

https://go.openathens.net/redirector/nhs?url=http%3A%2F%2Fovidsp.ovid.com%2Fovidweb.cgi%3FT%3DJS%26PAGE%3Dfulltext%26NEWS%3DN%26CSC%3DY%26D%3Dovft%26SEARCH%3D0029-7844.is%2Band%2B100.vo%2Band%2B1.ip%2Band%2B46.pg


of the lower-parity multiparous women until dilatation of 6 cm is attained and thereafter is 
indistinguishable from that of the lower-parity multiparous women (P <.001).CONCLUSIONSOnce 
parity exceeds 4, progress of labor slows. "Poor progress" beyond dilatation of 4 cm should not be 
considered abnormal for a GM, because she is likely still in the latent phase until dilatation of 6 cm is 
attained. Nor should she be expected to progress through her active phase any faster than lower-
parity multiparous women. 
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Abstract:Five hundred consecutive normal, term, grand multiparous labors were the subject of 
retrospective computer analysis. The purpose of the present study is to describe a labor curve 
applicable to the grand multipara. Computer analysis revealed the following features of the 'grand 
multipara' labor curve. The following deviations from the 'classical' curve were observed: (1) The 
active phase of labor begins at 5-6 cm of cervical dilatation. (2) There is no deceleration phase. (3) 
Descent of the presenting part begins at 7-8 cm of cervical dilatation. Knowledge of the labor 
pattern may be helpful in the clinical management of labor in the grand multiparous patient. 
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Abstract:The transition from the latent to the active phase of labor, as defined by Friedman, was 
studied in all noncomplicated patients over a four-year period. Mothers studied were in 
spontaneous labor with a singleton fetus in the vertex position with intact membranes at admission. 
The independent variables were the parity and vaginal examination data, and the dependent 
variable was the rate of cervical dilation. The transition from latent to active labor was recorded and 
stratified by the cervical dilation where it occurred in a sample population consisting of 1060 
nulliparous and 639 primiparous or multiparous women. There were no differences between 
nulliparous and multiparous patients. Less than 50% of labors became active by the time the 
cervixes had reached 4-cm dilation. By 5 cm, 74% of labors were active. However, when protracted 
and arrested labors were eliminated, 60% of the patients had reached the latent-active transition by 
4 cm and 89% by 5 cm. We concluded that once a normal patient has reached 5 cm, she should be in 
the active phase of labor. If not, there is a high probability of labor dystocia. 
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