
S1 Table. Characteristics of included studies. 

 
Author, year, 

country 

Design and study population Information of interest 

Studies describing labor curves 

Ashwal et al., 

2020, Israel 

[1] 

Retrospective cohort study, inclusion period 2011-16. 

35146 women with spontaneous onset of labor and a singleton, 

live, full-term fetus with cephalic presentation who achieved 

10-cm cervical dilatation were included. Excluded if CS was 

performed during first stage or without a trial of labor, if 

cervical dilatation was reported less than twice, if labor 

duration was >25 hours or if the mother received general or 

spinal analgesia. 

Presents mean labor curve for 

multiparous and nulliparous women 

and with and without EDA. Presents 

time intervals from one cm cervical 

dilatation to another. 

Benmessaoud 

et al., 2022, 

France [2] 

Retrospective cohort study, inclusion period 2010-2018. 

359 with spontaneous onset of labor and a singleton, live, full-

term fetus with breech presentation who went through a 

vaginal delivery, were included. 

Excluded if home birth. 

Presents labor curves for those who 

delivered a baby in breech 

presentation, stratified by parity. 

Presents median time intervals from 

one cm cervical dilatation to another. 

Bhat & 

Panicker, 

2020, India, 

[3] 

Prospective observational study, inclusion period 2017-2018. 

1023 women with spontaneous onset of labor and a singleton, 

live, full-term fetus with cephalic presentation who delivered 

vaginally, were included. 

Excluded if malpresentations. 

Presents labor curves stratified by 

parity. Presents median rate of cervical 

dilatation from 1cm to another from 2-

7 cm. 

Blankenship et 

al., 2019, USA 

[4] 

Retrospective cohort study, inclusion period 2004-14. 

17097 women with a singleton, full-term fetus with cephalic 

presentation who achieved 10-cm cervical dilatation were 

included. Excluded if known fetal congenital anomalies or 

known contraindications for vaginal delivery. 

Presents mean labor curves of those 

who delivered LGA and AGA infants. 

They also present labor curves for 

LGA infants depending on parity, 

induction vs spontaneous labor onset, 

obesity and diabetes.  

Cahill et al., 

2012, USA [5] 

Retrospective cohort study, inclusion period 2004-2006. 

2373 women with a singleton, full-term fetus with cephalic 

presentation who achieved 10-cm cervical dilatation and had a 

umbilical cord gas level obtained at delivery, were included. 

Presents median labor curves 

depending on fetal gender and parity.  

Duignan et al., 

1975, UK [6] 

Prospective cohort study from 1975. 

1306 women with spontaneous labor onset, a singleton 

pregnancy, a fetus with cephalic presentation and who were 

not given EDA or oxytocic drugs, nor required instrumental or 

operative delivery were included. Excluded if infant weighed < 

2,5kg or if full cervical dilatation at first vaginal examination. 

Presents mean labor curves stratified 

by ethnicity (asian, black and white 

women) and parity. 

Feghali et al., 

2015, USA [7] 

Retrospective cohort study, inclusion period 2002-2008. 

Includes 6555 women who underwent medically indicated IOL 

at < 37 weeks of gestation and a control group of 68965 

women who underwent IOL between gestational age 37 and 

41+6. Excluded if vaginal delivery was contraindicated due to 

preexisting conditions and if data from cervical examination on 

admission were lacking. 

Presents mean labor curves for women 

undergoing preterm IOL, stratified by 

gestational age and parity. 

Ferrazzi et al., 

2015, Italy [8] 

Prospective observational study, inclusion period 2013. 

328 low-risk women with a singleton fetus in cephalic 

presentation at term were included. Excluded if complicated 
obstetric history, arising complications in labor, EDA, and 

failure to progress. See article for detailed criteria 

Presents labor curve centiles by parity 

for the present population and 

compares them with known median 
labor curves. 



Friedman, 

1954, USA [9] 

Prospective cohort study. 

100 women with mainly spontaneous labor onset.  

Presents the original “Friedman”-

curve: mean labor curve for 

nulliparous women.  

Friedman, 

1955, [10] 

Cohort study. 

500 women out of a series of 622 consecutive nulliparous on 

term were included due to sufficiently detailed, accurate and 

complete labor charts. Ideal labor curve based on 200 “ideal” 

cases – meaning no inertia, precipitate labors, OPP, breech, 

mid-forceps, CS, multiple gestations, heavy mediaction, caudal 

anasthesia, Pitocin, babies <2,5kg, babies >4kg.  

Presents the mean labor curve, the 

limits of normal and an “ideal” labor 

curve. 

Friedman, 

1956, [11] 

Cohort study. 

500 women at term, para 1-5. 

Presents mean labor curve for 

multiparous women and curves 

stratified by sedation, caudal 

anesthesia, and occiput posterior 

position. Also compares curve with 

that of nulliparous women. 

Friedman, 

1957, USA 

[12] 

Retrospective cohort study, inclusion period 1952-1956. 

Includes 236 women at term with cephalopelvic disproportion 

(CPD) who were eligible for trial of labor.  

Presents a labor curve for women 

diagnosed with CPD prior to labor. 

Friedman & 

Kroll, 1972, 

USA [13] 

Retrospective cohort study, inclusion period 1959-1965. 

10114 women who had single births, no CS and viable infants 

and were included, given that the fetal presentation was known 

of interest for the study (OA, OT, OP, breech). 

Presents mean labor curves for women 

with OA, OP, OT and breech 

presentations (as determined to exist in 

the second stage). 

Grantz et al., 

2015, USA 

[14] 

Retrospective cohort study based on The Consortium on Safe 

Labor, inclusion period 2002-2008. 

2892 multiparous women with TOLAC (second delivery) were 

compared to 56301 nulliparous women. Included if on term, 

vertex presentation, singleton gestation and either 

sponataneous or induced labor onset. Excluded if fetal 

anomalies, antepartum stillbirths, or poor neonatal outcomes 

and if the labor resulted in uterine rupture. 

Presents mean labor curve for women 

undergoing TOLAC and compared it 

with nulliparous women. Presents 

separate curves for induced vs 

spontaneous onset of labor. 

Graseck et al., 

2012, USA 

[15] 

Secondary analysis of a retrospective cohort study, inclusion 

period 2004-2008. 

2021 women with term, vertex singletons that reached 10cm 

cervical dilatation were included. 

Excluded if induced or augmented with cervical ripening 

agents or oxytocin or if known fetal anomaly. 

Presents mean labor curve for women 

undergoing TOLAC and compared it 

with non-TOLAC deliveries. Also 

presents mean time from one cm 

cervical dilatation to another for the 

same two groups. 

Guedalia et al., 

2023, Israel 

[16] 

Multicenter retrospective cohort study, inclusion period 2003-

2019. 

78292 women (of which 10.532 were grand multiparous) with 

a singleton, live, full-term fetus with cephalic presentation and 

a trial of labor, were included. Excluded if elective CS. 

Presents labor curves stratified by 

parity; nulliparous, multiparous and 

grand multiparous (defined as parity of 

6+). Presents median time from one 

cm cervical dilatation to another. 

Gurewitsch et 

al., 2002, 

Israel & USA 

[17] 

Retrospective cohort study, inclusion period 1990-1995. 

3177 women were included of which 1095 grand multiparous, 

1174 lower-parity multiparous and 908 nulliparous women. 

Included if spontaneous labor onset, uncomplicated, singleton 

pregnancy, vertex presentation and at term (week 36-43). 

Excluded if prior uterine scar, antenatally diagnosed fetal death 

or major congenital anomaly, 

Presents mean labor curves by parity. 

Harper et al., 

2012, USA 

[18] 

Retrospective cohort study, inclusion period 2004-2008. 

5388 women at term who reached the second stage of labor, 

carried a singleton pregnancy in vertex presentation and had an 

umbilical cord gas obtained at delivery were included. 

Excluded if congenital anomalies. 

Presents average labor curves for 

induced and spontaneous labor 

stratified by parity. Also presents 

median time from one cm cervical 



dilatation to another for spontaneous, 

induced, and augmented labor. 

Hendricks et 

al., 1970, USA 

[19] 

Prospective cohort study from 1970. 

303 women included, both induced and spontaneous labor 

onset and 5 women who had a CS. 

Presents mean labor curve for 

nulliparous and multiparous as well as 

“normal” curves for those whose 

labors exhibited no dysfunctional 

components 

Hochler et al., 

2021, Israel 

[20] 

Multicenter retrospective cohort study, inclusion period 2003-

2017. 

Includes 1375 twin gestations and 142659 singleton gestations 

as a control group. The inclusion criteria were a gestational age 

of 34 weeks and cephalic presentation (of the presenting twin 

for twin gestations). Excluded if fetal demise. 

Presents labor curves stratified by 

twin/singleton gestation, parity, EDA 

and onset of labor. Presents time from 

one cm cervical dilatation to another 

by parity and singleton vs twin. 

Hoffman et al., 

2006, USA 

[21] 

Retrospective cohort study, inclusion period 2002-2014. 

Includes 2671 low-risk multiparous women with an elective 

induction or spontaneous onset of labor between 37+0 and 

40+6 weeks of GA. Excluded if maternal of fetal 

complications in pregnancy, prior caesarean delivery or if 

clinically indicated induction. 

Presents median duration from one cm 

cervical dilatation to another according 

to type of labor onset  

Inde et al., 

2018, Japan 

[22]  

Retrospective cohort study, inclusion period 2008-2015. 

3172 women who underwent spontaneous deliveries at term 

with singleton, cephalic and live neonates of appropriate 

birthweight and without adverse outcomes. 

Presents mean labor curves and time 

intervals from one cm cervical 

dilatation to another for the normal 

population, stratified by parity. 

Juhasova et 

al., 2018, 

Switzerland 

[23] 

Retrospective cohort study, inclusion period 2007-2014. 

8378 women with live singleton pregnancies, gestational age 

34+0 to 42+5 and a baby in vertex presentation who delivered 

vaginally were included. Excluded if fetal malformations, 

placenta previa, critical maternal disease or if data was 

incomplete. 

Presents median labor curves stratified 

by parity and lists impact factors on 

cervical dilatation rates. 

Juntunen & 

Kirkinen, 

1994, Finland 

[24] 

Retrospective cohort study from 1994. 

42 women in each group – grand multiparous (6 previous 

deliveries), multiparous (para 2 or 3) and nulliparous. Included 

women had normal pregnancies and spontaneous deliveries at 

term. Excluded if breech, multiple pregnancy or oxytocin 

administration. 

Presents mean labor curves for grand 

multiparous compared with nulliparous 

and multiparous. 

Kominiarek et 

al., 2011, USA 

[25] 

Retrospective cohort study based on CSL, inclusion period 

2002-2008. 

118978 women at term with a singleton gestation were 

included. Excluded if stillbirth, breech fetal presentation, 

unknown BMI on admission and if no documented trial of 

labor. The first delivery from each patient was selected. 

Presents median labor curves and time 

from one cm cervical dilatation to 

another stratified by BMI and parity 

Laughon et al., 
2012, USA 

[26] 

Objective study comparing labor patterns in two retrospective 
cohort studies: CPP, n = 39.491 delivering in 1959-1966 and 

the CSL, n= 98.359 delivering in 2002-2008. Only women in 

spontaneous labor with a singleton gestation were included. 

Presents average labor curves for 
nulliparous, primiparous and 

secundaparous compared between CPP 

and CSL. 

Ledger, 1969, 

USA, [27] 

Prospective cohort study from 1969. 

Includes 500 nulliparous and 500 multiparous women 

primarily from middle and upper social class. 

Presents mean labor curves stratified 

by parity. 

Leftwich et al., 

2015, USA 

[28] 

Retrospective cohort study based on CSL, inclusion period 

2002-2008. 

146904 women with a singleton fetus > 34 weeks of gestation 

and with cephalic presentation were included, given that they 

had 2 or more cervical examinations performed. Excluded if 

fetal anomaly, missing birth weight data or if patient desired a 

Presents mean labor curves depending 

on birth weight for nulliparous and 

multiparous women who reached 

10cm. Also presents median time from 

one cm cervical dilatation to another. 



repeat CS and presented in labor. Only the first pregnancy was 

included if a woman had more than one pregnancy in the 

database. 

Lekprasert, 

1972, Thailand 

[29] 

Prospective cohort study, inclusion period 1972. 

100 nulliparous and 100 multiparous at term with no more than 

2cm cervical dilatation on admission were included. Ideal labor 

curves were based on 74 nulli and 90 multi (excluded cases 

with CPD, OPP, breech, operative delivery, small babies and 

large babies). 

Present mean labor curves for “ideal” 

labor and for the total sample stratified 

by parity. Compares the findings with 

those of Friedman. 

Liu & Kerr 

Wilson, 1977, 

UK [30] 

Prospective cohort study from 1977. 

194 women at term who delivered an infant with birthweight 

2600 to 4000 g. 

Presents a mean labor curve. The 

graph also portrays the mean values for 

different subgroups 

(spontaneous/induced and 

nulliparous/multiparous). 

Lu et al., 2019, 

USA [31] 

Retrospective cohort study based on CSL, inclusion period 

2002-2008. 

3079 Asian American women with singleton gestation at term, 

vertex presentation, vaginal delivery and a normal perinatal 

outcome. 

Presents mean labor curves and time 

from one cm cervical dilatation to 

another by parity, onset of labor and 

augmentation. 

Lundborg et 

al., 2020, 

Sweden [32] 

Population-based register cohort study based on the 

Stockholm-Gotland Obstetric Cohort, inclusion period 2008-

2014. 

85408 women with a term, singleton gestation, spontaneous 

onset of labor, vertex presentation, vaginal delivery and a 

normal perinatal outcome. 

Presents labor curve percentiles for 

women by parity. Presents median 

time from one cm to another. Presents 

staircase 95th percentile of cumulative 

duration for each cm, based on the 

cervical dilatation on admission. 

Margolis, 

1974, South 

Africa [33] 

Cohort study. 

887 women with black or Indian ethnicity, with spontaneous 

labor onset and a normal, unassisted vaginal delivery were 

included.  

Presents mean and median labor 

curves and their associated 10th and 

90th percentile for all groups 

(Black/Indian and 

nulliparous/multiparous). Presents both 

cervix-based and time-based graphs. 

McPherson et 

al., 2014, USA 

[34] 

Retrospective cohort study, inclusion period 2004-2008. 

5388 women nulliparous women with spontaneous labor onset 

and a singleton, full-term fetus with cephalic presentation were 

included. Excluded if fetal anomaly or aneuploidy diagnosed 

prenatally and if delivered by CS before 10cm dilatation. 

Presents mean labor curve for women 

< 18 years of age and compared it with 

women 18 years or older. Also 

presents mean time from one cm 

cervical dilatation to another for the 

same two groups. 

Meibodi et al., 

2017, Iran [35] 

Prospective cohort study, inclusion period 2013-2014. 

1527 women at term with a singleton gestation and vertex 

presentation were included. Excluded if previous preterm 

labor, congenital anomalies and IUGR. 

Presents labor curves by fetal gender, 

stratified by parity. 

Miller et al., 

2019, Israel 

[36] 

Retrospective cohort study, inclusion period 2007-2016. 

Includes 781 women at term with one previous CS in any 

previous delivery, singleton gestation, vertex presentation and 

spontaneous onset of labor. 

Excluded if fetal malformation or macrosomia or if maternal 

hypertension or diabetes. 

Presents labor curves for women who 

underwent trial of labor after CS 

(TOLAC). Presents separate curves for 

those with and without prior vaginal 

delivery and by EDA. 

Norman et al., 

2012, USA 

[37] 

Retrospective cohort study, inclusion period 2004-2008. 

5204 women with spontaneous labor onset and a singleton, 

full-term fetus with cephalic presentation who achieved 10cm 

cervical dilatation were included. Excluded if fetal anomaly or 

if delivered by CS before 10cm dilatation. 

Presents mean labor curves for women 

according to BMI (categorical) and 

parity. 



Oladapo et al., 

2018, USA, 

China, Japan, 

Nigeria and 

Uganda [38] 

Systematic review, includes studies from 1986-2016. 

Reviews 7 studies and thereby labor patterns for 99.971 “low-

risk” women with normal perinatal outcomes. 

Presents median time intervals from 

one cm cervical dilatation to another, 

by parity. 

Oladapo et al., 

2018, Nigeria 

and Uganda 

[39] 

Prospective multicenter cohort study, inclusion period 2014-

2015. 5606 women with singleton, vertex, term gestation with 

spontaneous labor onset who presented at  6 cm of cervical 

dilatation. Only cases with no adverse birth outcomes were 

included. 

Presents average labor curves stratified 

by parity and augmentation. 

Onishi et al., 

2022, USA 

[40] 

Retrospective cohort study, secondary analysis of CSL, 

inclusion period 2002-2008. 

110325 women with a term, singleton gestation and vertex 

presentation were included. Excluded if fetal anomalies or 

stillbirth, abnormal placentation or any contraindication to 

vaginal delivery, uterine rupture, 5-minute Apgar score of <7, 

birth injury, and NICU admission. 

Presents labor curves for those with 

cerclage vs without cerclage and 

traverse times from one cm to next for 

the same groups. 

Peng et al., 

1976, 

Malaysia [41] 

Retrospective and prospective cohort study, inclusion period 

1974-1975. 

644 women who were more than 4 feet 10 inches tall, had a 

spontaneous vaginal delivery at term of a baby in vertex 

presentation weighing 2280-4100g were included in the 

retrospective study. Excluded if operations on the uterus had 

been performed previously. A prospective study of 50 

nulliparous and 50 multiparous was performed to validate the 

accuracy of the graphs. 

Presents labor curves for the 

Malaysian population by parity. States 

that the prospective study confirms the 

validity of the graphs to accurately 

chart the labor progress. 

Petrikovsky et 

al., 1986, USA 

[42] 

Retrospective cohort study, inclusion period 1978-1981. 

500 women with consecutive, normal but term grand 

multiparous labors were included. Grand multiparous is 

defined as a patient who has at least 5 successive vaginal 

deliveries. Excluded if multiple gestation, abnormal 

presentation, induction stimulation of labor or operative 

delivery. 

Presents mean labor curve for the 

grand multiparous women. 

Phillips et al., 

1977, USA 

[43] 

Retrospective cohort study, inclusion period 1976. 

598 women at term with a singleton gestation, a baby in vertex 

presentation and who required EDA were included. 

Presents mean labor curves for women 

receiving EDA, stratified by parity, 

oxytocic stimulation and mode of 

delivery. 

Pitchaimuthu 

& Bhaskaran, 

2018, India 

[44] 

Prospective observational study, inclusion period 2014-2015. 

156 nulliparous women at term with a singleton gestation, 

spontaneous onset of labor, vertex presentation, est. fetal 

weight of 2,5-3,5 kg and who delivered by normal vaginal 

delivery with good maternal and neonatal outcome, were 

included. 

Excluded if precipitate labor, IUGR, EDA, malposition or 

other obstetric/medical complications. 

Presents a labor curve and the mean 

time from one cm cervical dilatation to 

another.  

Rajhvajn et al., 

1974, 

Yugoslavia 

[45] 

 

A retrospective register study and a prospective study. 

1005 patients were included in the retrospective and 231 in the 

prospective study. Inclusion depended on height >150cm, 

spontaneous vaginal delivery at term, singleton pregnancy, 

vertex presentation and weight of baby of 2,6-4,4kg. 

Presents labor curves based on 

cumulative frequency tables depending 

on parity. Starts at 2cm, finishes at 

delivery. 

Schiff et al., 

1998, Israel 
[46] 

Cohort study with a comparison group, inclusion period 1984-

1996. The study group consisted of 163 women at term with 
twin gestations who went into spontaneous labor. Included if 

twin A in vertex position and birth weight of  2500 g. 

Presents labor curves by parity for 

twin gestations compared with 
singleton gestations within the same 

population. 



Excluded if augmented with oxytocin, cervical dilatation of > 

6cm on admission, were treated with tocolytic agents during 14 

days before delivery or had maternal diabetes, hypertensive 

disorders or short stature (<150cm). The comparison group (n 

= 163) included women with singleton gestations who met the 

same criteria and were matched on parity and maternal age. 

Shalev-Ram et 

al., 2022, 

Israel [47] 

Retrospective cohort study. 

572 women (of which 422 attempting TOLAC and 150 

nulliparous) at term with spontaneous onset of labor, singleton 

pregnancies, no previous vaginal delivery and cephalic 

presentation were included. Excluded if >1 previous CS, 

known fetal malformation, and maternal hypertension or 

diabetes. Also excluded if fetal macrosomia (birth weight > 9th 

centile) or IUGR (<10th centile). 

Presents a mean labor curve by median 

by groups nulliparous and achieving 

VBAC. 

Shenouda et 

al., 2020, 

Canada [48] 

Retrospective cohort study, inclusion period 2013-2014. 

526 women at term who presented in active labor with a fetus 

in vertex position. Included vaginal deliveries and CS on the 

indication failure to progress. Excluded if unknown pre-

pregnancy BMI, age <18 or > 40 years, major congenital 

anomalies, prior CS, no trial of labor, stillbirth, preeclampsia 

or eclampsia, placental complications, uterine complications 

and cord complications. 

Presents mean labor curves stratified 

by parity, BMI and mode of delivery. 

Shi et al., 

2016, China 

[49] 

A prospective observational study, inclusion period 2013-

2014. 1200 women (of which 1091 nulliparous) with 

spontaneous labor onset and a singleton, full-term fetus with 

cephalic presentation were included. Excluded if use of 

analgesia in labor, TOLAC, obesity, or other medical 

conditions such as hypertension, heart disease etc. Women 

with GDM included if dietary restrictions only. Excluded if 

adverse perinatal outcomes, CS during trial of labor or full 

cervical dilatation on admission. 

Presents mean labor curves for women 

according to cervical dilatation at 

admission for a dilatation of 1, 2 and 3 

cm. Presents time from one cm 

cervical dilatation to another. 

Compares numbers with Zhang’s and 

Suzuki’s findings. 

Shindo et al., 

2021, Japan 

[50] 

A retrospective cohort study, inclusion period 2011-2019. 

9481 women at term with spontaneous onset, cephalic 

presentation and a vaginal delivery without uterotonic agents 

and EDA, were included. 

Presents labor curves by parity. 

Presents time from one cervical 

dilatation cm to another. 

Silver et al., 

2000, USA 

[51] 

Retrospective cohort study, inclusion period 1994-1998. 

Includes 32 triplet pregnancies and compares them with 64 

twin pregnancies ang 64 singleton pregnancies. Included 

women delivering after 23 weeks of GA who reached second 

stage of labor and had cephalic presentation of the first baby. 

Twin and singleton cohorts were matched for GA (+/- 1 week), 

cephalic presentation and EDA use. 

Presents mean labor curves and 

percentiles for triplet, twin and 

singleton gestations. 

Sondgeroth et 

al., 2015, USA 

[52] 

Retrospective cohort study, inclusion period 2004-2008. 

Includes 473 women with a vertex-presenting fetus and a 

previous CS who reached second stage of labor. 

Excluded if known fetal anomaly.  

Presents median labor curves for 

women with previous CS, stratified by 

onset of labor (induced/spontaneous). 

Presents time from one cm cervical 

dilatation to another. 

Spain et al., 

2014, USA 

[53] 

Retrospective cohort study, inclusion period 2004-2008. 

224 preterm (<37 weeks) and 5388 term women included. 

Included if not given tocolysis or if tocolysis failed. Excluded 

if known anomalous fetus. 

Presents median labor curves for 

women in preterm labor and compares 

them with labor at term. Presents 

median time from one cm cervical 

dilatation to another.  

Steward, 1977, 

Zambia [54] 

Prospective cohort study from 1977. Presents mean labor curves for women 

stratified by parity. 



212 women (65 nulliparous, 59, multiparous (1-4) and 88 

grand multiparous (>4)) with singleton pregnancies, cephalic 

presentations and normal labors were included. Normal labor 

was defined as no induction, oxytocic stimulation, EDA nor 

instrumental delivery and a baby > 2300 g with an Apgar score 

of > 5 at 1 minute. 

Suzuki et al., 

2010, Japan 

[55] 

Retrospective cohort study. 

2369 nulliparous women with spontaneous labor onset and a 

singleton, full-term fetus with cephalic presentation, admitted 

with <7cm cx dilatation and with labor duration of >3hours 

from admission were included. Excluded if they had EDA or a 

CS. 

Presents a smoothing spline labor 

curve. Also presents median time from 

one cm cervical dilatation to another 

and compares the numbers with 

Zhang’s. 

Timofeev et 

al., 2012, USA 

[56] 

Retrospective cohort study based on CSL, inclusion period 

2002-2008. 

71282 women at term with a singleton gestation in vertex 

presentation and spontaneous labor resulting in vaginal birth of 

a live born neonate were included. 

Excluded if Apgar scores <7 after 5min, birth injury, known 

IUGR, congenital anomaly or NICU admission 

Presents labor curves and median time 

from one cm cervical dilatation to 

another according to preDM, GDM or 

normal control and stratified by parity. 

Also presents labor curves for the 

same groups matched for neonatal 

birth weight and maternal BMI on 

admission. 

Tuuli et al., 

2014, USA 

[57] 

Retrospective cohort study, inclusion period 2004-2008. 

4845 women with singleton term pregnancies who completed 

the first stage of labor were included. Excluded if fetal 

anomalies. 

Presents mean labor curves stratified 

by ethnicity and parity and median 

time from one cm to another.  

Vahratian et 

al., 2006, USA 

[58] 

Retrospective analysis of data gathered for a prospective 

cohort study, inclusion period 2002-2004. 

5589 low-risk women at term with a live born infant were 

included. 

Presents mean time from one cm 

cervical dilatation to another (from 4 to 

10 cm), stratified by parity. 

Vahratian et 

al., 2004, USA 

[59] 

Retrospective analysis of data gathered for a prospective 

cohort study (Pregnancy, Infection and Nutrition Study), 

inclusion period 1995-2002. 

612 nulliparous women with singleton pregnancy, maternal 

prepregnancy BMI of  19,8 kg/m2 and delivery at term were 

included.  

Presents time from one cm cervical 

dilatation to another by BMI for all 

included women, and for those with a 

vaginal delivery. 

van Bogaert, 

2004, South 

Africa [60] 

Retrospective cohort study from 2004. 

Includes 1398 multiparous women whose partographs were 

charted and who had a spontaneous vaginal delivery. 

Presents a customized alert and action 

line for multiparous women 

van Bogaert., 

2009, [61] 

Retrospective observational study from 2009. 

An audit of 1595 partographs was performed. Inclusion 

criteria: Spontaneous nulliparous labor at term with a singleton 

foetus in vertex presentation. Needed to have a completed 

partograph. Excluded if medical complications in pregnancy. 

Presents customized labor curves for a 

rural South African nulliparous 

population and the distribution of the 

rate of cervical dilatation. 

Weissman et 

al., 1990, 

Israel [62] 

Retrospective cohort study. 

A total of 264 women at term were included, of which 114 had 

a cervical cerclage. 

Excluded if CS, oxytocin augmentation, or a cervical siltation 

>6cm on admission.  

Presents mean labor curves  SD by 
parity and cervical cerclage. 

Woraschk et 

al., 1978, 

Germany [63] 

Retrospective cohort study from 1978. 

Includes 448 women of which 219 nulliparous and 219 

multiparous. Excluded if risk pregnancy or labor and if 

stimulated by oxytocin or given analgesics. 

Presents labor curves stratified by 

parity 

Zaki et al., 

2013, USA 

[64] 

Retrospective cohort study based on CSL, inclusion period 

2002-2008. 

Presents mean labor curves and 

median time from one cm cervical 



120442 women with a known maternal age at term with a 

singleton gestation and a cephalic position were included. 

Excluded if prior CS or abnormal neonatal outcomes defined 

as 5-minute Apgar score < 7, congenital anomalies, birth injury 

and admission at NICU. 

dilatation to another stratified by age 

and parity 

Zhang et al., 

2010, USA 

[65] 

Retrospective cohort study based on CSL, inclusion period 

2002-2008. 

Includes 62415 women with a term, singleton gestation, 

spontaneous onset of labor, vertex presentation, vaginal 

delivery and a normal perinatal outcome. 

Presents mean labor curves and time 

from one cm to another stratified by 

parity and staircase lines for 

nulliparous women stratified by 

cervical dilation at which women were 

admitted  

Zhang et al., 

2010, USA 

[66] 

Retrospective cohort study, inclusion period 1959-1965. 

26838 women who had a singleton term gestation, spontaneous 

onset of labor, reached 10 cm cervical dilatation, and vertex 

fetal presentation were included if the 5-minute Apgar score 

was  7. Excluded if severe hypertension in pregnancy, cord 

prolapse and uterine rupture. 

Presents mean labor curves and 

median time from one cm to another 

stratified by parity. 

Zhang et al., 

2002, USA 

[67]  

Retrospective cohort study, inclusion period 1992-1996. 

Includes 1162 nulliparous women with a singleton pregnancy 

at term, birth weight 2500g-4000g, spontaneous onset of labor, 

vertex presentation on admission, cx dilatation < 7cm on 

admission and duration of labor from admission to delivery > 3 

hours. CS were excluded. 

Presents mean labor curves and 

median time from one cm cervical 

dilatation to another. 

Zheng et al., 

2019, China 

[68] 

Retrospective cohort study, inclusion period 2015-2017. 

657 women with a history of a lower uterine segment CS, a 

spontaneous labor onset and a singleton, full-term fetus with 

cephalic presentation who underwent a successful TOLAC 

were included. Excluded if reason for previous CS was 

unclear, if they had oxytocin or analgesia in labor, placental 

abruption, uterine rupture, neonatal asphyxia, instrumental 

delivery or a history with vaginal delivery. 

Presents mean labor curve for women 

undergoing successful VBAC and 

compared two groups; those with 

previous trial of labor and those with 

previous elective CS. Also presents 

mean time from one cm cervical 

dilatation to another for the same two 

groups. 

Zimmer, 1951, 

Germany [69] 

Retrospective cohort study, inclusion period 1926-1949. 

113 women with spontaneous birth of a child in vertex 

presentation with a birth weight of 3000-4000g, no CPD and a 

maternal age of 20-30 years. 

Presents mean labor curves stratified 

by parity, maternal age and time of 

rupture of membranes. 

Studies describing labor curves and assessing the accuracy of the curves 

Chen & Chu, 

1986, Taiwan 

[70] 

Retrospective and prospective cohort study, inclusion period 

1982-1983. 

First aim: to construct normal labor curves: 500 nulliparous 

women aged 18-29 with spontaneous vaginal delivery who 

gave birth to a baby in good condition with birth weight >2,5 

kg. No EDA or oxytocic agents were used. 

Presents mean labor curves for the 

normal population.  

Second aim: to assess the accuracy of the constructed lines in 

distinguishing normal labors from those with abnormal 

outcomes. 143 women that crossed the alert line were included 

Presents mode of delivery for two 

groups; delivered after alert line and 

before action line (1) and delivered 

after action line (2). 

Daftary et al., 

1977, India 

[71] 

Retrospective and prospective cohort study from 1977. 

First aim: charts of 96 nulliparous women with normal labors 

was used to create a nomogram. Normal labor defined as 

anterior vertex presentation, no induction or oxytocic 

stimulation, no anesthesia, no instrumental or operative 

assistance and a baby weighing > 2,5 kg in good condition.  

Presents mean labor curves for the 

normal population. Presents alert and 

action line based on slope of maximum 

acceleration. 



Second aim: charts of 104 nulliparous women with abnormal 

labors were used to assess the distribution of interventions 

according to the nomogram. 

Presents mode of delivery and 

oxytocin augmentation for different 

groups; delivered before alert line (A), 

after alert line and before action line 

(B) and after action line (C). 

Philpott & 

Castle, 1972, 

Zimbabwe, 

[72] 

A prospective cohort study published in 1972. 

First aim: The charts for 100 consecutive women described as 

normal African nulliparous women were used to create the 

alert line. 

Presents labor curves for the 

Zimbabwean population and 

introduces the alert line and action 

line. 

Second aim: Assesses the constructed alert line. 624 

nulliparous women with a singleton pregnancy and cervical 

dilatation of  3 cm on admission. Excluded if abnormal fetal 

presentations, placenta previa or eclampsia. 

Presents mode of delivery for three 

groups; delivered before alert line (1), 

delivered after alert line and before 

action line (2) or delivered after action 

line (3). 

Studd, 1973, 

UK [73] 

Presents both an observational study (440 women) and a 

retrospective cohort study (292 women, inclusion period 

1972). 

First aim: The observational study includes Caucasian who had 

a normal labor and aims to construct the nomogram. Defines 

normal labor as no induction or oxytocic stimulation, no EDA, 

spontaneous vaginal delivery, and a baby weighing > 2500g in 

good condition. 

Presents the nomogram – a labor curve 

for the British population by parity and 

cm of cervical dilatation on admission. 

Second aim: The retrospective study includes nulliparous 

women with spontaneous onset of labor and aims to evaluate 

the nomograms’ ability to separate between normal and 

abnormal labor. 

Presents mode of delivery and Apgar 

score for those left and right of the 

nomogram. 

Studies assessing the accuracy of labor curves 

Bird, 1974, 

Papua New 

Guinea [74] 

Descriptive study, inclusion period 1973-1974. 

Assesses the action line of Philpotts partograph. 

3012 women with a singleton pregnancy, vertex presentation 

and with no contraindications such as eclampsia, antepartum 

hemorrhage, induced labor, previous CS or infant birth weight 

< 1000g were included. 

Presents findings on mode of delivery 

depending on parity and crossing of 

the action line.  

Bolbol-

Haghighi et 

al., 2015, Iran 

[75] 

Cross sectional study, inclusion period 2011. 

Assesses the alert line in the WHO partograph. 

140 healthy women with 0-3 former deliveries, a singleton, 

full-term fetus with cephalic presentation and a maximum 

dilatation of 3cm upon admission were included. Excluded if 

known fetal congenital anomalies. 

Presents specificity, sensitivity, 

positive predictive value and negative 

predictive value of the alert line with 

neonatal resuscitation as the primary 

outcome. 

Bonet et al., 

2019, Mali, 

Nigeria, 

Senegal, South 
Africa, 

Uganda, 

Brazil, 

Equador, 

India, 

Indonesia, 

Malaysia, 

Thailand & 

Iran [76] 

Systematic review, includes 13 studies from 1992-2018. 

Assesses the alert and action lines of the WHO partograph. 

Includes a total of 20471 women. Diverse population, studies 

with both women at risk and at low risk, were included in the 
review. 

Presents diagnostic test accuracy 

measures for the alert and the action 

line separately. 



Cardozo et al., 

1982, UK [77] 

Prospective cohort study from 1982. 

Assesses cervimetric patterns compared to Studds’ labor 

stencil. 

684 nulliparous women admitted in spontaneous labor with a 

gestational age of >34 weeks were included. 

Presents the outcomes type of delivery 

and neonatal outcome for different 

cervimetric patterns. 

Drouin et al., 

1979, 

Cameroon [78] 

Retrospective and prospective cohort, inclusion period 1975. 

Retrospective: 686 women. Prospective: 1045 women. 

Assesses alert and action line Philpott & Castle’s partograph. 

Patients with a cervical dilatation of >4cm on admission were 

excluded. 

Presents maternal and neonatal 

outcomes for different groups; 

delivered before alert line (1), after 

alert line and before action line (2) and 

after action line (3). Presents 

distribution of patients in each group. 

Dujardin et al., 

1992, Senegal 

[79] 

Prospective observational study, inclusion period 1990. 

Assesses the WHO partograph alert line and 3-hour action line. 

Includes 1022 women with completed partograph. 

Presents the need for neonatal 

rescusitation related to crossed/not 

crossed alert and action line. Results 

presented as positive predictive value, 

relative risk, sensitivity and specificity. 

Hunter et al., 

1983, Canada 

[80] 

Retrospective cohort study, inclusion period 1981-1983. 

Assesses labor progress based on Hendricks labor curve and 2-

hour alert line and 4 hour action line inspired by Philpott & 

Castle. 

300 nulliparous women with spontaneous labor onset and a 

singleton, full-term fetus with cephalic presentation were 

included. Excluded if they before 3 cm cervical dilatation 

received oxytocin or were delivered by CS. 

Presents neonatal outcomes for 

different groups; delivered to the left 

of the nomogram (1) before the 2-hour 

alert line (2), after alert line and before 

action line (3) and after action line (4). 

Presents distribution of oxytocin and 

mode of delivery in each group. 

Khan & Rizvi, 

1995, Pakistan 

[81] 

Prospective cohort study, inclusion period 1988-1991. 

Assesses the WHO partograph and lag times after the alert line. 

236 women with a previous lower segment CS were included. 

Presents specificity and sensitivity of 

the action line for uterine scar rupture 

according to different lag times after 

crossing the alert line 

Khan et al., 

1996, Pakistan 

[82] 

Prospective cohort study, inclusion period 1988-1991. 

Assesses the WHO partograph and lag times after the alert line. 

236 women with a previous lower segment CS were included. 

Presents relative risk of uterine rupture 

for different partographic zones 

following the alert line. 

Lakshmidevi 

et al., 2012, 

India [83] 

Prospective observational study, study from 2012. 

Assesses the WHO partograph alert & action line. 

Included 200 nulliparous women at term with spontaneous 

labor onset, cephalic presentation, and a singleton pregnancy. 

Excluded if obstetric risk factors. 

Presents mode of delivery and 

admission to NICU in relation to a 

labor curve to the left of the alert line, 

between the lines and right of the 

action line. 

Orji, 2008, 

Nigeria [84] 

A prospective cohort study, inclusion period 2007. 

Assesses the WHO partograph alert and action lines. 

463 women at term with singleton gestations, spontaneous 

labor onset, admitted with a cervical dilatation of >4 cm 

following a healthy pregnancy were included. Excluded if 

eclampsia or antepartum hemorrhage. 

Presents neonatal outcome and mode 

of delivery for nulliparous and 

multiparous stratified by normal active 

phase, between alert and action line 

and reached or crossed action line. 

Philpott & 

Castle, 1972, 

[85] 

A prospective cohort study published in 1972. Assesses the 

constructed action line. 

624 nulliparous women with a singleton pregnancy and 

cervical dilatation of  3 cm on admission. Excluded if 

abnormal fetal presentations, placenta previa, antepartum 

hemorrhage or eclampsia. 

Presents Apgar score for those 

delivered before alert line (1), 

delivered after alert line and before 

action line (2) or delivered after action 

line and according to mode of delivery 

(3A: spontaneous, 3B: vacuum 

extraction, 3C: CS). 

Rani & Laxmi,  

2016, India 

[86] 

A prospective observational study, inclusion period 2011-

2013.  

Assesses the WHO partograph alert and action lines. 

Included 200 women at term with a spontaneous onset of labor 

and a singleton fetus in a vertex presentation. 

Presents fetal and maternal outcome 

for groups divided by zone in 

partograph (before alert line, between 

alert/action line, after action line). 



Sanyal et al., 

2014., India, 

[87] 

 

A prospective observational study, inclusion period 2011-

2012. 

Assesses the WHO partograph alert and action lines. 

500 women at term with a singleton gestation and a fetus in a 

vertex presentation were included. 

Presents mode of delivery in relation 

to zone in partograph (before alert line, 

between alert/action line, after action 

line). 

Shah et al., 

2016, India, 

[88] 

Prospective cohort study, inclusion period 2012-2013. 

Assesses the WHO partograph alert and action lines. 

248 women at term in spontaneous labor, cephalic presentation 

and a singleton gestation were included. Excluded if previous 

uterine surgery, CPD, associated complications like 

Preeclampsia, eclampsia, anemia, premature rupture of 

membranes, antepartum hemorrhage or medical illness. 

Presents mode of delivery, 

augmentation of labor (yes/no) and 

neonatal asphyxia (yes/no) for those 

left of the alert line, between the lines 

and right of the action line, stratified 

by parity. 

Shakunthala et 

al., 2022, India 

[89]  

Prospective observational study, inclusion period 2017-2019. 

100 nulliparous women at term with a singleton gestation, 

cephalic presentation with vertex as the presenting component. 

Excluded if CPD, antepartum hemorrhage or high-risk 

pregnancies. 

Presents mode of delivery according to 

zone in partograph (before alert line, 

between alert/action line, after action 

line). Compares distribution of patients 

in zones with previous studies. 

Shinde et al., 

2012, India, 

[90] 

Prospective observational study, inclusion period 2010. 

Assesses the WHO partograph alert and action lines. 

Includes 100 women (50 nulli- and 50 multiparous) who were 

admitted for labor at term with vertex presentation, without 

any obvious risk factors and who were suitable for vaginal 

delivery on the initial examination.  

Presents mode of delivery according to 

zone in partograph (before alert line, 

between alert/action line, after action 

line). 

Souza et al., 

2018, Nigeria 

and Uganga  

[91] 

Prospective cohort study, inclusion period 2014-2015. 

Assesses the WHO partograph alert line. 

9995 women with singleton pregnancies with a gestational age 

of > 34 weeks were included.  Inclusion criteria were 

spontaneous onset of labor presenting at cervical dilatation of  

6 cm or undergoing IOL. 

Presents diagnostic accuracy of the 

alert line in identifying severe adverse 

birth outcomes, both neonatal and 

maternal. Results presented as 

likelihood ratios, odds ratios, 

sensitivity and specificity and receiver 

operating characteristic-curves. 

Studd et al., 

1975, UK [92] 

A prospective cohort study, inclusion period 1973-1974. 

Assesses Studds’ labor stencil. 

 741 women with spontaneous onset of labor and a cephalic 

presentation were included. 

Presents mode of delivery for women 

stratified by parity and left, within two 

hours to the right or two to four hours 

to the right of the nomogram and 

augmented by oxytocin or not 

managed according to protocol. 

Thom et al., 

1979, UK [93] 

Prospective cohort study, inclusion period 1976. 

Assesses Studds’ labor stencil. 

Includes 1643 women in spontaneous labor with a singleton, 

cephalic fetus.                      

Presents fetal outcome and operative 

delivery rates for groups divided by 

race, parity and left/right of the action 

line 

Tirkey & Sing, 

2022, India 

[94] 

Prospective observational study, inclusion period 2013-2014. 

Assesses WHO simplified partogram. 

300 nulliparous women with singleton pregnancies at term (36-

42 weeks) carrying a fetus with cephalic presentation in labor. 

Excluded if fetal anomaly or acute obstetric complications.  

Presents frequencies for mode of 

delivery, NICU admission, induction 

and augmentation stratified by left or 

right of the alert line. Also presents 

duration of 1st and 2nd stage of labor 

and total duration of labor for the two 

groups. 

van Bogaert., 

2006, South 

Africa [95] 

Retrospective cohort study from 2006. 

Assesses the WHO partograph and lag times after the alert line. 

Includes 610 women of which 263 had spontaneous vaginal 

deliveries and 347 had emergency CS. 

Presents relative risk of poor neonatal 

outcome stratified by mode of delivery 

and partograph result measured as 

before and after the alert line and time 

after crossing the alert line. 

Studies assessing the effectiveness of labor curves 



Bernitz et al., 

2019, Norway 

[96] 

Multicenter, cluster-RCT, inclusion period 2014-2017. 

Compares Zhang’s guideline with the WHO partograph. 

7277 nulliparous women with spontaneous labor onset and a 

singleton, full-term fetus with cephalic presentation. -> Robson 

group 1. 

Presents findings on frequency of 

intrapartum CS as the primary 

outcome.  

 

Dalbye et al., 

2019, Norway 

[97] 

Multicenter, cluster-RCT, inclusion period 2014-2017. 

Compares Zhang’s guideline with the WHO partograph. 

7277 nulliparous women with spontaneous labor onset and a 

singleton, full-term fetus with cephalic presentation. -> Robson 

group 1. 

Presents findings on differences in 

oxytocin augmentation during labor as 

the primary outcome.  

 

Dalbye et al., 

2020, Norway 

[98] 

A secondary analysis of a multicenter, cluster-RCT, inclusion 

period 2014-2017. 

Compares Zhang’s guideline with the WHO partograph. 

Included 7277 nulliparous women with spontaneous labor 
onset and a singleton, full-term fetus with cephalic 

presentation. -> Robson group 1. 

Presents numbers on duration from one 

cm to another adhering to either 

Zhang’s guideline or the WHO 

partograph grouped by vaginal 
delivery and intrapartum CS. 

Lavender et 

al., 1998, 

England [99] 

RCT, inclusion period 1996-1997. 

Assesses the effectiveness of 2-, 3- or 4-hour action line in the 

WHO partograph. 

928 nulliparous women with spontaneous labor onset and a 

singleton, full-term fetus with cephalic presentation were 

included. Excluded if diabetes, fetal anomaly, unsatisfactory 

admission CTG or women requiring high dependency 

intrapartum care for any other reason. 

Presents and compares findings on 

maternal satisfaction, interventions 

performed and maternal and neonatal 

outcomes. 

Lavender et 

al., 2006, 

England [100] 

RCT, inclusion period 1998-2005. 

Assesses the effectiveness of 2- or 4-hour action line in the 

WHO partograph. 

2975 nulliparous women in spontaneous labor onset and a 

singleton, full-term fetus with cephalic presentation were 

included. Excluded if significant maternal disease, fetal 

malformations or requirement of high-dependency intrapartum 

care. 

Presents findings on frequency of CS 

and maternal satisfaction as the 

primary outcomes.  

 

Lavender et 

al., 2018, 

Australia, 

Canada, 

Egypt, India, 

Mexico, 

Nigeria, South 

Africa, UK 

[101] 

Cochrane review, includes randomized, cluster-randomized 

and quasi-randomized studies that took place between 1985 

and 2016. 

Assess the effectiveness of different partograph designs. 

11 studies including a total of 9475 women were included in 

the review. Most studies only included nulliparous women 

with uncomplicated, low-risk pregnancies in spontaneous 

labor. One study only included high-risk nulliparous women.  

Compares different partograph designs 

and the use of partograph vs no 

partograph. For each comparison, risk 

ratios are presented for the maternal 

and neonatal outcomes defined by the 

trial authors. 

Lee et al., 

2018, 

Australia [102] 

Pilot randomized trial, inclusion period 2015. 

Compares the 4-hour WHO action line with a stepped dystocia 

line. 

Includes 116 low-risk nulliparous women with spontaneous 

onset of labor at term, a single gestation and cephalic 

presentation. 

 

Presents relative risk for interventions 

during labor, PPH, mode of delivery 

and composite neonatal outcomes. 

Lee et al., 

2023, 

Australia [103] 

Parallel randomized single blinded trial, inclusion period 2015-

2018. 

Compares the 4-hour WHO action line with a stepped dystocia 

line. 

Presents relative risk for interventions 

during labor, duration of labor, PPH, 

mode of delivery, perineal status, and 

composite neonatal outcomes. 



228 nulliparous women with public insurance, between the age 

16-40 years with a singleton pregnancy and a spontaneous 

onset and labor at term, were included. 

Excluded if complicated birth, previous fetal death, uterine 

anomaly, Rh immunization, preexisting diabetes, previous 

gestational diabetes, severe asthma, substance use, significant 

psychiatric disorders and BMI at gestation <17 or >35. 

Orhue et al., 

2020, Nigeria 

[104] 

RCT, inclusion period 2008-2015. 

Assesses the effectiveness of 2- or 4-hour action line in the 

WHO partograph. 

640 nulliparous women in active labor with intact fetal 

membranes and a singleton, vertex and term gestation with 

spontaneous onset of labor were included. Excluded if 

prepartum hemorrhage, medical disorders, abnormalities, poor 

fetal growth or macrosomic fetus. 

Presents findings on incidence of 

prolonged labor, delivery mode, 

number of days hospitalization after 

delivery, neonatal outcomes, and 

maternal satisfaction for each group. 

Pandey et al., 

2022, India 

[105] 

RCT, inclusion period 2021. 

Compares the WHO Labor Care Guide with the WHO 

modified partograph. 

271 women with a singleton gestation at term with a cephalic 

presentation and spontaneous onset of labor were included. 

Excluded if medical comorbidity, previous CS, bad obstetrical 

history or intrapartum EDA. 

Presents maternal findings on mode of 

delivery, PPH, infection, duration of 

labor, oxytocin augmentation, and Hb 

and total leucocyte count after labor. 

Presents neonatal findings such as 

birthweight, mean Apgar score at 5 

min, vital status at birth, NICU 

admission, days at the NICU, and 

neonatal condition on discharge. 

Rozsa et al. 

2022, Norway 

[106] 

A secondary analysis of a multicenter, cluster-RCT, inclusion 

period 2014-2017. 

Compares Zhang’s guideline with the WHO partograph. 

Included 3604 nulliparous women with spontaneous labor 

onset and a singleton, full-term fetus with cephalic 

presentation. -> Robson group 1. 

Presents findings on childbirth 

experience.  

Sinha et al., 

2017, India 

[107] 

Prospective comparative study, study from 2017. 

Assesses the effectiveness of 2- or 4-hour action line in the 

WHO partograph. 

Includes 200 nulliparous, aged 19 to 29 at term with singleton 

live fetus, cephalic presentation, uncomplicated pregnancy and 

in spontaneous labor. 

Presents and compares findings on 

interventions performed and neonatal 

outcomes. 

World Health 

Organization, 

1994, 

Indonesia, 

Malaysia, 

Thailand [108] 

Longitudinal multicenter RCT, inclusion period 1990-1991. 

Assesses the effectiveness of the WHO partograph, before and 

after implementation. 

After collecting baseline data, the partograph was commenced 

in all labors over 34 weeks’ gestation, except when women 

were admitted with > 8cm cervical dilatation or immediate CS 

was indicated. 35484 women were included in the study in 

total. 

Presents findings on mode of delivery, 

duration of labor, oxytocin 

augmentation, and postpartum sepsis 

pre- and post-implementation of the 

partograph. 

 

WHO, World Health Organization; RCT, randomized controlled trial; CSL, the Consortium 

on Safe Labor; CPP, the Collaborative Perinatal Project; RR, Relative risk; CS, caesarean 

section; CPD, cephalopelvic disproportion; NICU, neonatal intensive care unit; PPH, 

postpartum hemorrhage; IOL, induction of labor; IUGR, intrauterine growth restriction; 

TOLAC, trial of labor after caesarean section; VBAC, vaginal birth after caesarean section; 

EDA, epidural analgesia; (G)DM, (gravida) diabetes mellitus 
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