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a b s t r a c t 

Objective: To investigate labour duration in different phases of labour when adhering to Zhang’s guideline 

for labour progression compared with the WHO partograph. 

Design: A secondary analysis of a cluster randomised controlled trial. 

Setting: Fourteen Norwegian birth care units, each with more than 500 deliveries per year constituted 

the clusters. 

Participants: A total of 7277 nulliparous women with singleton foetus in a cephalic presentation and 

spontaneous onset of labour at term were included. 

Intervention: Seven clusters were randomised to the intervention group that adhered to Zhang’s guideline 

( n = 3972) and seven to the control group that adhered to the WHO partograph ( n = 3305) for labour 

progression. 

Measurements: The duration of labour from the first registration of cervical dilatation ( ≥ 4 cm) to the 

delivery of the baby and the duration of the first and second stages of labour; the time-to-event anal- 

ysis was used to compare the duration of labour between the two groups after adjusting for baseline 

covariates. 

Findings: The adjusted median duration of labour was 7.0 h in the Zhang group, compared with 6.2 h 

in the WHO group; the median difference was 0.84 h with 95% confidence interval [CI] (0.2–1.5). The 

adjusted median duration of the first stage was 5.6 h in the Zhang group compared with 4.9 h in the 

WHO group; the median difference was 0.66 h with 95% CI (0.1–1.2). The corresponding adjusted median 

duration of the second stage was 88 and 77 min; the median difference was 0.18 h with 95% CI (0.1–0.3). 

Key Conclusions: : The women who adhered to Zhang’s guideline had longer overall duration and duration 

of the first and second stages of labour than women who adhered to the WHO partograph. 

Implications for practice: : Understanding the variations in the duration of labour is of great importance, 

and the results offer useful insights into the different labour progression guidelines, which can inform 

clinical practice. 

© 2019 Elsevier Ltd. All rights reserved. 
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Introduction 

Traditionally, the progress of labour is measured by cervical di-

latation; however, the expected progression varies between coun-

tries and according to guidelines. There is no standardised def-

inition of labour duration and the onset of labour, nor is there

a consensus as to which guideline is best suited for clinical use

( Abalos et al., 2018 ; Caughey, 2015 ; Hanley et al., 2016 ; Souza et al.,

2018 ; Vahratian et al., 2006 ). 

The first stage of labour is often divided into two phases; la-

tent and active. The active phase is conventionally defined as the

interval when the cervix is effaced and dilated from four centime-

tres to full dilatation. Similarly, the second stage is divided into

the latent and active phases. In the latent (descending) phase, the

baby’s head is descending towards the pelvic floor and, in the ac-

tive (expulsion) phase, the mother is actively pushing the baby out

( NICE guidelines, 2014 ; World Health Organization, 20 0 0 ). 

The clinical expectations of cervical dilatation amongst nulli-

parous women have been influenced by the work of Friedman from

the mid-1950s ( Friedman, 1954 ). Accordingly, Philpott and Castle

(1972a , 1972b) developed guidelines for assessing labour progres-

sion, which became part of the partograph prompted by the World

Health Organization (WHO) since 1994 ( World Health Organiza-

tion, 1994 ). However, with an increased use of obstetric interven-

tions during labour, increasing maternal body mass index (BMI)

and childbearing age, questions were raised whether the progress

of active labour, according to the WHO partograph, was still rel-

evant to women today ( Souza et al., 2018 ; Zhang et al., 2010b ,

2002 ). In the early 2000, ( Zhang et al., 2002 ) presented a labour

curve with a hyperbolic shape based on data from 1329 low-risk

women. The findings were confirmed in a large cohort with 27 170

nulliparous women in 2010 ( Zhang et al., 2010a ). They found that

labour progresses more slowly than previously thought and that

cervical dilatation accelerate as labour advances. 

However, the applicability of stages, phases and time limits in

labour is challenging, mainly because of variations in defining the

onset of labour and transition of phases and stages ( Abalos et al.,

2018 ; Hanley et al., 2016 ). Thus, understanding the normal varia-

tions of duration of labour is of great importance and should be

the basis for identifying the actual slow progress of labour, which

requires interventions ( Neal et al., 2010 , 2015 ; Souza et al., 2018 ;

Zhang et al., 2010b , 2002 ), mainly because the slow progress of

labour (labour dystocia) is a common indication of interventions in

labour. The purpose of this paper is to investigate labour duration

from a cervical dilatation of 4 cm to delivery when adhering to

Zhang’s guideline for labour progression compared with the WHO

partograph. 

Methods 

Design, participants and procedure 

This is a secondary analysis of the Labour Progression Study

(LaPS), a cluster randomised controlled trial undertaken in Nor-

way, with the aim to evaluate the effects of two different guide-

lines for labour progression. The study protocol was published

in 2017 ( Bernitz et al., 2017 ), and detailed methodological con-

siderations and results for the primary outcome have been pub-

lished elsewhere ( Bernitz et al., 2019 ). The trial was registered at

www.clinicaltrial.org (NCT02221427) prior to the inclusion of clus-

ters and participants. 

Participating clusters and individuals 

Intrapartum care in Norway takes place in governmental insti-

tutions and is free of charge. Midwives are present at all births and
esponsible for women with low-risk labours and assist with all

pontaneous deliveries. Obstetricians are involved in care for high-

isk women and called upon if medical assistance is needed during

abour. Approximately 60 0 0 0 babies are born annually in 46 birth

nstitutions, 24 of which have more than 500 deliveries per year.

he birth care is organised at three different levels: Level 1 con-

ists of obstetric units as well as neonatal intensive care unit in

arge hospitals, which have obstetricians, paediatricians and anaes-

hesiologists available 24 h a day. Level 2 consists of obstetric units

ithin hospitals with obstetricians and anaesthesiologists on call,

nd Level 3 consists of midwife-led units, both alongside and free-

tanding. In case of complications or change in risk status at Level

, the woman is transferred to a reference hospital of Level 1 or

. This study was conducted at Levels 1 and 2 with more than

00 births annually. To create a representative selection of obstet-

ic units in Norway, all geographic health regions were included.

he management at the obstetric units were contacted by a LaPS

tudy group member. Units with the ability to adhere to the pro-

ocol were considered eligible. To secure a thorough implementa-

ion of the trial, the management at all participating obstetric units

igned a cooperation agreement committing to adhere to the pro-

ocol. Fourteen birth care units participated in the trial, of which

even were randomised to the intervention group and seven to

he control group. The sites were randomly allocated to the two

reatments using the randomization.com webpage ( Dallal, 2008 ).

he randomization was stratified by annual number of deliveries

nd proportion of intrapartum caesarean sections (ICS), provided

rom the national birth registry. Nulliparous women with a single-

on term foetus with cephalic presentation and spontaneous onset

f labour in gestational age of 37 weeks or more, denoted as Group

 in the Ten Group Classification System (TGCS) ( Robson et al.,

015 ), and who understood Norwegian were eligible for participa-

ion. The birth care units adhered to the allocated guideline for all

GCS Group 1 women. The eligible women who provided their in-

ormed consent were included in the analyses. The estimation of

estational age was based on a second trimester ultrasound scan. 

rocedures 

Prior to the onset of the trial, the staff at all sites received

dentical information about the LaPS study. This information was

lso printed on flyers and distributed at the information meetings.

fter randomisation, information according to the trial arms and

ow to use the allocated guidelines was distributed to the staff at

ew meetings. Written information about the trial and the guide-

ines was also printed on posters and made visible and available

or midwives and obstetricians at all times. The women received

ritten information regarding the study on flyers at the second

rimester ultrasound scan or upon admission in the labour ward.

uring this time, the women were also asked by a midwife to sign

n informed consent. No women consent after delivery and only

ligible women who provided an informed consent were included

n the analysis. 

Each birth care unit provided a local coordinator who was re-

ponsible for the recruitment and inclusion of the participants and

ecording the required data. For the intervention group who ad-

ered to Zhang’s guideline for labour progression (Supplementary

aterial, SAP), labour dystocia was diagnosed if the cervical dilata-

ion did not meet the expected progression from one centimetre to

he next according to the 95th percentile. Labour dystocia in the

econd stage was diagnosed if the descending phase lasted longer

han one hour and 45 min or two and a half hours for women with

pidural analgesia (EDA), or if the expulsion phase lasted longer

han 60 min. For the control group who adhered to WHO parto-

raph for labour progression (Supplementary Material, SAP), labour

ystocia was diagnosed if cervical dilatation was slower than 1 cm

http://www.clinicaltrial.org
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7  
er hour, assessed after four hours. Labour dystocia in the second

tage was diagnosed if the descending phase lasted longer than

ne hour or two hours for women with EDA, or if the expulsion

hase lasted longer than 60 min. If labour dystocia was diagnosed,

he guideline according to augmentation with amniotomy and syn-

hetic oxytocin infusion was followed as a common routine at all

irth care units in Norway ( Norwegian Medical Association, 2014 ).

he women in the LaPS study were monitored from a cervical

ilatation of 4 cm or more and regular contractions. During the

hole study period, all the birth care units were closely followed

p by a member of the LaPS research group to assist and motivate

hem. The clinical outcomes were registered in a web-based Case

eport Form (web-CRF), designed by the Unit of Applied Clinical

esearch at the Norwegian University of Science and Technology

o ensure consistent recording of information. The system is trans-

arent, so that all corrections can be traced with dates and sig-

atures. The local coordinators had access only to their own part

f the CRF and were responsible for assuring that all data entered

ere de-identified, complete, and accurate. 

utcomes of the current study 

The main outcome of this paper was the duration of labour, de-

ned as the time from the first registration of a cervical dilatation

f 4 cm or more to the delivery of the baby. Other outcomes in-

luded the duration of the first stage (from 4 to 10 cm of cervical

ilatation) and the duration of the second stage (from 10 cm of

ervical dilatation to delivery). In addition, the descriptive statis-

ics on cervical dilatation from one integer centimetre to the next

or the two study groups are presented. 

tatistical analysis 

The sample size calculation was based on ICS endpoint, de-

cribed and presented elsewhere ( Bernitz et al., 2019 ). A Statisti-

al Analysis Plan (SAP) for this study was written and approved,

re-specifying all the analyses prior to group comparison analysis,

ith the purpose of avoiding result-driven analyses (Supplemen-

ary Material, SAP). Simple frequencies and proportions were used

o describe the characteristics of the birth care units and the par-

icipating women. 

The outcome duration of labour, duration of the first stage

nd the duration of the second stage were time-to-event vari-

bles and were analysed using a mixed Weibull regression model

ith cluster as a random intercept and treatment as fixed effect

 Stedman et al., 2012 ). The analyses are presented in adjusted es-

imated group-specific marginal median times and adjusted study

roup differences. In addition, the accelerated delivery time fac-

or is presented, used to quantify how slow or fast the birth time

rogress was for women in the Zhang group compared with the

omen in the WHO group. In the model, we adjusted for strati-

cation variables (the annual ICS rates and number of deliveries)

nd for predefined covariates, considered to be potential risk fac-

ors for ICS on an individual level (maternal age, BMI, civil status

nd educational level as well as birth weight and neonatal head

ircumference), in addition we adjusted for the first registration of

ervical dilatation. Kaplan-Meier curves were included for descrip-

ive purposes (Supplementary Material, Figure S1-3). Both EDA and

ugmentation with synthetic oxytocin are difficult to investigate,

ecause slow progress is a potential indication of these interven-

ions. Neither augmentation with synthetic oxytocin nor EDA were

ncluded in the analyses, because they were started after the on-

et of labour and, therefore, were considered mediators rather than

onfounders ( Hernan et al., 2002 ). 

For the outcome duration of labour, delivery was defined as

he event of interest. The duration of labour, from the first par-
ograph registration ( ≥ 4 cm) to delivery, either vaginally or by

CS, was registered for all the participating women; there were no

nobserved event in this analysis, hence no censoring. The event

f interest for the outcome duration of the first stage was cervi-

al dilatation of 10 cm; thus, women with ICS in the first stage

ere right censored at the time of ICS. Delivery was the event for

he outcome duration of the second stage, and women with ICS

n the first stage of labour were left censored at the time of ICS.

he missing covariate data were imputed using stochastic linear

egression single imputation. The time intervals for cervical dilata-

ion by centimetre are presented descriptively. The missing inter-

ediate dilatation values were imputed using linear interpolation.

he missing values due to ICS were not imputed. The women with

ess than two recordings of cervical dilatation were excluded (see

urther clarifications in the appended SAP). The time-to-event anal-

ses were analysed in Stata v15 (StataCorp. 2015. Stata Statistical

oftware: Release 15.1. College Station, TX, USA). The duration of

rogression from one integer centimetre to the next was analysed

n R, version 3.5.0. 

esults 

Fourteen birth care units throughout Norway took part in this

tudy. Between December 1, 2014 and January 31, 2017, 7277 of 11

15 eligible women were included—3972 and 3305 women in the

hang and WHO groups, respectively ( Fig. 1 ). The baseline charac-

eristics of the two study groups are described in Table 1 . No data

ere missing for the covariates included in the analyses except for

MI (0.3%) and civil status (0.8%). The characteristics of the women

ho were not included are presented in the Supplementary Mate-

ial (Table S1). 

uration of labour from 4 cm to delivery 

The unadjusted median duration of labour was 6.6 h (Percentile

P] 5th, 95th: 1.4, 16.0) in the Zhang group and 6.1 h (P5th, 95th:

.3, 13.8) in the WHO group ( Table 2 ). After 3.6 and 10.5 h in active

abour, respectively 75% and 25% of the women in the Zhang group

ad not delivered as compared with 3.4 and 9.5 h for the women

n the WHO group. Figure S1 shows the unadjusted Kaplan-Meier

lots for women adhering to Zhang’s guideline and WHO parto-

raph. The adjusted median duration was 7.0 h in the Zhang group

nd 6.2 h in the WHO group, with a corresponding adjusted me-

ian difference of 0.84 h (95% CI 0.2–1.5). The adjusted accelerated

elivery time factor for duration of labour was 1.14 (95% CI 1.0–1.2)

 Table 2 ). There were no missing data for this outcome. 

uration of first stage from 4 to 10 cm 

The unadjusted median duration of the first stage was 5.0 h

P5th, 95th: 0.5, 15.0) in the Zhang group and 4.5 h (P5th, 95th:

.5, 12.5) in the WHO group ( Table 2 ). After 2.5 and 8.5 h in the

rst stage of labour, respectively 75% and 25% of the women in the

hang group had not reached 10 cm of cervical dilatation as com-

ared with 2.0 and 8.0 h for the women in the WHO group. Figure

2 shows the unadjusted Kaplan-Meier plots for women adhering

o Zhang’s guideline and WHO partograph. The adjusted median

uration was 5.6 h in the Zhang group and 4.9 h in the WHO

roup, with a corresponding adjusted median difference of 0.66 h

95% CI 0.1–1.2). The adjusted accelerated delivery time factor for

uration of the first stage was 1.13 (95% CI 1.0–1.3) ( Table 2 ). 

uration of the second stage from 10 cm to delivery 

The unadjusted median duration of the second stage was

6 min (P5th, 95th: 17, 242) in the Zhang group and 75 min
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Fig. 1. Flowchart of hospitals and participants. 
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(P5th, 95th: 16, 204) in the WHO group ( Table 2 ). After 40 and

142 min in the second stage, respectively 75% and 25% of the

women in the Zhang group had not delivered as compared with

40 and 127 min for the women in the WHO group. Figure S3

shows the unadjusted Kaplan-Meier plots for women adhering to

Zhang’s guideline and WHO partograph. The adjusted median du-

ration was 88 min in the Zhang group and 77 min in the WHO

group, with a corresponding adjusted median difference of 0.18 h

(95% CI, 0.1–0.3). The adjusted accelerated delivery time factor

for the duration of the second stage was 1.14 (95% CI, 1.1–1.2)

( Table 2 ). 

Duration from one integer centimetre to the next 

Table 3 shows the duration required to advance from one inte-

ger centimetre of cervical dilatation to the next among the TGCS

Group 1 women in the two study groups. The observed median

duration from one integer centimetre to the next differed between

the two study groups; however, the differences were reduced as

labour advanced and from 8 cm of cervical dilatation, the time in-

tervals were equal for women who delivered vaginally. 
iscussion 

ain findings 

Our study found that women who adhered to Zhang’s guideline

or labour progression had longer overall duration of labour, du-

ation of first and second stages compared with women adhering

o the WHO partograph. The differences were statistically signif-

cant, although no significant differences were found in maternal

r neonatal clinical outcomes, published elsewhere ( Bernitz et al.,

019 ). The results contribute to clarify the duration of different

hases of labour when adhering to different guidelines both first

nd second stages, based on data from a contemporary clinical set-

ing. In 2018, WHO announced a knowledge gap in labour progres-

ion ( World Health Organization, 2018 ), and our randomised trial

akes an important contribution to the challenge by presenting

he duration of different phases of labour. 

trengths and limitations 

This study was well planned and offered a thoroughly imple-

ented trial with a sufficiently power. The included variables had

ew missing values and were tripled checked for errors. Despite the

obust design, there are some possible limitations. Due to unavail-

ble consent, 4338 women were not included in the study, which

ay be explained by periods of high workload in the birth care
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Table 1 

Characteristics of included hospitals ( n = 14) and participants ( n = 7277). 

Zhang group WHO group 

Participants ( n = 3972) Participants ( n = 3305) 

Hospital characteristics 

Deliveries per year 

< 3000, 6 hospitals in each group, n (%) 2688 (36.9) 2233 (30.7) 

≥3000, 1 hospital in each group, n (%) 1284 (17.6) 1072 (14.7) 

Characteristics related to the mother 

Maternal age in year at delivery, mean (SD) 28.4 (4.6) 28.5 (4.5) 

Civil status (cohabitant or married), n (%) 3741/3946 ∗∗ (94.8) 3137/3271 ∗∗ (95.9) 

Higher education > 12 years, n (%) 2412 (60.7) 2017 (61.0) 

Smoking during first trimester, n (%) 230/3963 ∗∗ (5.8) 210/3247 ∗∗ (6.5) 

Pre-pregnant body mass index † , mean (SD) 23.6/3966 ∗∗ (4.3) 23.8/3287 ∗∗ (4.3) 

Gestational age at onset of active labour (days), mean (SD) 281 (7.0) 281 (8.0) 

Characteristics related to labour 

Cervical dilatation at first registration, n (%) 

4 cm 1954 (49.2) 1642 (49.7) 

5 cm 1006 (25.3) 841 (25.4) 

6 cm 403 (10.1) 338 (10.2) 

7 cm 222 (5.6) 178 (5.4) 

8 cm 167 (4.2) 118 (3.6) 

9 cm 106 (2.7) 99 (3.0) 

10 cm 114 (2.9) 89 (2.7) 

Amniotomy, n (%) 1396 (35.1) 1223 (37.0) 

Oxytocin augmentation, n (%) 1658 (41.7) 1561 (47.2) 

Epidural analgesia, n (%) 1913 (48.2) 1653 (50.0) 

Labour dyctocia, n (%) 1882 (47.4) 1512 (45.7) 

Mode of delivery 

Operative vaginal, n (%) 839 (21.1) 581 (17.6) 

Caesarean section, n (%) 271 (6.8) 196 (5.9) 

Characteristics related to the newborn 

Birth weight (gram), mean (SD) 3528 (427) 3518 (414) 

Head circumference (cm), mean (SD) 35.0 (1.4) 35.0 (1.4) 

∗∗ Total numbers are presented due to missing values. 
† The body-mass index is the weight in kilograms divided by the square of the height in metres. 

Table 2 

Duration of stages and phases and in active labour. 

Zhang group n = 3972 WHO group n = 3305 

Unadjusted median 

(5th, 95th percentile) 

Adjusted estimated 

median (95% CI) 

Unadjusted median 

(5th, 95th percentile) 

Adjusted estimated 

median (95% CI) 

Accelerated delivery 

time factor (95% CI) 

Adjusted median 

difference (95% CI) p-value 

Duration of labour 

( ≥4 cm to delivery) † 

(hours) 

6.6 (1.4, 16.0) 7.0 (6.5–7.5) 6.1 (1.3, 13.8) 6.2 (5.7–6.6) 1.14 (1.0–1.2) 0.84 (0.2–1.5) 0.008 

Duration of 1st stage 

(4 cm to 10 cm) † , ∗

(hours) 

5.0 (0.5, 15.0) 5.6 (5.2–6.0) 4.5 (0.5, 12.5) 4.9 (4.5–5.4) 1.13 (1.0- 1.3) 0.66 (0.1–1.2) 0.023 

Duration of 2nd stage 

(10 cm to delivery) ‡ 

(min) 

76 (17, 242) 88 (83.2–92.7) 75 (16, 204) 77 (72.4–81.4) 1.14 (1.1–1.2) 0.18 (0.1–0.3) 0.000 

CI: Confidence interval. 

Analysed with Weibull regression, adjusted for annual ICS rates and number of deliveries, maternal age, body-mass index, civil status, educational level, cervical dilatation 

at first registration and birthweight and head circumference of the neonate. 
† Full Analysis Set (FAS) 
∗ Censoring; ICS. 
‡ Women with ICS in the first stage of labour were left censored at the time of ICS and not included in the analysis. 

Table 3 

Comparison of duration of labour in hours for Robson group 1 ∗ . 

Cervical dilatation (cm) Zhang’s guideline N = 3588 WHO partograph N = 3021 Zhang’s guideline N = 269 WHO partograph N = 194 

Delivered vaginally Delivered by ICS 

4 cm to 5 cm 1.5 (6.0) 1.0 (4.5) 2.2 (8.4) 1.9 (8.4) 

5 cm to 6 cm 1.0 (3.9) 0.9 (3.5) 1.9 (7.9) 1.4 (6.6) 

6 cm to 7 cm 0.8 (3.0) 0.7 (3.5) 1.4 (6.5) 1.1 (6.5) 

7 cm to 8 cm 0.6 (2.9) 0.5 (3.0) 0.9 (5.4) 0.9 (5.4) 

8 cm to 9 cm 0.5 (2.5) 0.5 (2.5) 1.2 (7.0) 0.9 (5.2) 

9 cm to 10 cm 0.5 (3.0) 0.5 (3.0) 1.4 (6.0) 1.5 (5.0) 

Data are hours, median (95th percentile). 
∗Numbers are restricted to women with at least two cervical dilatation measurements during labour. 
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units. To assess the risk of selection bias, the baseline characteris-

tics of the non-participating women were registered. We found dif-

ferences between the participating and non-participating women

in the proportions of those aged ≥ 35, those who were cohabit-

ing/married, those who had attended higher education and those

with low BMI. 

The LaPS cover large geographic areas in Norway, which allows

the results to be generalised to a larger population in Norway. Ow-

ing to the fact that LaPS included all the participating women and

did not exclude women in labours with adverse neonatal and ma-

ternal outcomes, the results can be generalised to a population of

TGCS Group 1 ( Robson et al., 2015 ). However, it is important to

note that this is a single country trial (i.e. in Norway), where the

ICS rate is considered low. It is a known challenge in labour pro-

gression studies that participants are admitted to the labour ward

with different cervical dilatation status and, therefore, contribute

unequally to the duration of labour ( Vahratian et al., 2006 ), hence

our adjustments for this in the analyses. Another challenge is that

vaginal examinations were performed upon indication and no con-

tinuous observations were recorded; consequently, the exact time

when the cervix reached a full centimetre of dilation was impossi-

ble to record. 

Interpretation 

The ways to assess labour progression and define labour dysto-

cia remain unclear, mainly because of a lack of consensus on the

expected progression in labour. We found that the adjusted median

difference of duration of labour from 4 cm to delivery was 48 min

longer in the Zhang group compared with the WHO group, and

that the corresponding adjusted median differences were 40 min

and 11 min in the first and second stages, respectively. The differ-

ences were statistically significant between the two study groups,

although the clinical relevance can be questioned. 

The length of labour may have been affected in different ways,

and the use of synthetic oxytocin may partly explain the differ-

ences. More women in the WHO group received augmentation

with synthetic oxytocin compared with the Zhang group (47.2% vs

41.7%), and it is known that synthetic oxytocin shortens the du-

ration of labour ( Bugg et al., 2013 ). EDA may also affect the du-

ration of labour and is known to extend the second stage ( Anim-

Somuah et al., 2011 ; Grant et al., 2015 ). The rate of EDA was simi-

lar in the Zhang and WHO groups (48.2% vs 50.0%) and, therefore,

probably has limited impact on the differences in labour duration. 

In general, labour duration in the two study groups were

in accordance with the previously reported contemporary results

( Oladapo et al., 2018 ; Zhang et al., 2010a ); however, some differ-

ences are worth noting. The unadjusted time duration according

to the 95th percentile of the second stage reported in both study

groups was considerably longer than the previously reported re-

sults ( Abalos et al., 2018 ; Oladapo et al., 2018 ; Zhang et al., 2002 ).

The women who delivered by ICS may have a different labour pro-

gression pattern and duration of labour compared with the women

who had vaginal births. In contrast to the analyses in the previ-

ously reported studies ( Oladapo et al., 2018 ; Zhang et al., 2010a ),

our analyses included all the participating women regardless of

interventions and mode of delivery, representing a real-life clini-

cal situation. Presenting labour duration by including all women

in the survival analyses and censoring for ICS allow each woman

to contribute to the duration of labour with their unique time-to-

event. The women who adhered to Zhang’s guideline were diag-

nosed with labour dystocia to a larger extent than the women who

adhered to the WHO partograph (47.4% vs 45.7%), which might

have affected the duration of labour. Furthermore, we do not know

whether shorter or longer labours affected the women’s labour ex-

perience. Since a shorter duration of labour was associated with
ncreased use of synthetic oxytocin, and using intravenous infusion

ine and monitoring of the foetus limit women’s mobility, it would

e important to make an informed decision on a shorter labour as

pposed to more medical interventions. 

As shown in Table 3 , most median and 95th percentile time in

ours to advance from one integer centimetre to the next were

onger for women who followed Zhang’s guideline than for the

omen who adhered to the WHO partograph. For those who deliv-

red vaginally, the unadjusted median time difference was 30 min

rom 4 to 5 cm of cervical dilatation between the two study

roups, whereas the 95th percentile differed by 90 min. This in-

icates the complexity of time limits in labour duration. Even for

hose 5% of women in the Zhang group who took six hours or

ore to reach from 4 to 5 cm, the labour resulted in a vaginal

elivery. This illustrates the importance of assessing labour pro-

ression on an individual level rather than using a universal pro-

ression guideline. The differences in the unadjusted median hours

ecreased as labour advanced, and from 8 cm of cervical dilatation

nwards the intervals were equal. The findings are in accordance

ith the previously reported duration in contemporary research

 Oladapo et al., 2017 , 2018 ; Shi et al., 2016 ; Zhang et al., 2010a ) ex-

ept for one Japanese study ( Suzuki et al., 2010 ) that reported an

ven longer duration of labour progression from one integer cen-

imetre to the next. 

When comparing the 95th percentile for the women who de-

ivered by ICS in the two study groups, the differences were most

bvious in the intervals from 5 to 6 cm and from 8 to 9 cm. The

5th percentile to reach from 8 to 9 cm was almost two hours

onger for the Zhang group compared with the WHO group, de-

pite the fact that the duration in this interval is shorter accord-

ng to Zhang’s guideline. Overall, the women who delivered by ICS

ad longer intervals from one centimetre to the next centimetre

hroughout labour compared with those who delivered vaginally

n both study groups. 

onclusion 

We found a longer overall duration of labour and duration of

rst and second stages when adhering to Zhang’s guideline com-

ared with the WHO partograph. The results confirm there are

ide individual variations in labour patterns, illustrating the im-

ortance of assessing labour progression on an individual basis.

ur randomised trial makes an important contribution by present-

ng the duration and transition of the different phases and stages

f labour according to two different guidelines. This highlight the

omplexity of assessing labour progression using a universal pro-

ression guideline, and this in sum can inform clinical practice. 

thical approval 

The study, patient information and informed consent details

ere approved on December 11, 2013 by the Regional Committee

or Medical and Health Research Ethics: (2013/1862/REK) South-

ast and the Norwegian Social Science Data services (NSD). The

thical approval for the baseline characteristics of the dropt-out

omen was also obtained from the Regional Committee for Med-

cal and Health Research Ethics. The study protocol was published

n BMC Pregnancy and Childbirth, and it was also approved and

igned by the management of each birth care unit before the com-

encement of the trial. 
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