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Abstract
Introduction: Childbirth experience is an increasingly recognized and important meas-
ure of quality of obstetric care. Previous research has shown that it can be affected by 
intrapartum care and how labor is followed. A partograph is recommended to follow 
labor progression by recording cervical dilation over time. There are currently differ-
ent guidelines in use worldwide to follow labor progression. The two main ones are 
the partograph recommended by the World Health Organization (WHO) based on the 
work of Friedman and Philpott and a guideline based on Zhang’s research. In our study 
we assessed the effect of adhering to Zhang’s guideline or the WHO partograph on 
childbirth experience. Zhang’s guideline describes expected normal labor progression 
based on data from contemporary obstetric populations, resulting in an exponential 
progression curve, compared with the linear WHO partograph. The choice of labor 
curve affects the intrapartum follow- up of women and this could potentially affect 
childbirth experience.
Material and methods: The Labor Progression Study (LaPS) study was a prospec-
tive, cluster randomized controlled trial conducted at 14 birth centers in Norway. 
Birth centers were randomized to either follow Zhang’s guideline or the WHO par-
tograph. Nulliparous women in active labor, with one fetus in cephalic presenta-
tion at term and spontaneous labor onset were included. At 4 weeks postpartum, 
included women received an online login to complete the Childbirth Experience 
Questionnaire (CEQ). Total score on the CEQ, the four domain scores on the CEQ, 
and scores on the individual items on the CEQ were compared between the two 
groups.
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1  |  INTRODUC TION

Intrapartum care for a positive childbirth experience, published in 
2018 by the World Health Organization (WHO), emphasizes the 
importance of a positive childbirth experience and has identified 
important knowledge gaps regarding progress of labor and care 
throughout labor and birth.1 Childbirth experience may have im-
mediate as well as long- term positive or negative effects on well- 
being and health. A positive childbirth experience might contribute 
to an increase in vaginal deliveries, whereas negative experience can 
contribute to future fear of giving birth. A systematic review con-
firms the impact of a negative childbirth experience on subsequent 
reproductive decisions. It is associated with not having another 
child, delaying the birth of a subsequent child and a preference for 
cesarean section in subsequent pregnancies.2,3 One of the factors 
that influences childbirth, and probably childbirth experience, is 
how labor progression is monitored.4 Friedman pioneered research 
in labor progression by graphically describing the cervical dilation 
over time.5 Based on this concept, Philpott developed guidelines for 
graphically assessing labor progression constructing the partograph 
in 1972.6,7 In 1994, their work became the basis of the WHO par-
tograph that have been used worldwide since.8 At the start of ac-
tive labor, a timeline is placed on the woman’s partograph. The linear 
curve of expected labor progression is constant throughout labor 
and serves as a reference point for labor dystocia. Due to changes 
in clinical practices and obstetric populations during the past dec-
ades, the use of the WHO partograph in contemporary obstetric 
populations has been questioned.9 The guidelines were thought 
to overestimate the expected speed of cervical dilation compared 
with the physiological rate in current obstetric populations, thus 
leading to increased interventions and intrapartum cesarean sec-
tion rates.9 In 2010, Zhang et al. presented a labor curve based on 
a large contemporary cohort.10 They found an initial slower labor 
progression pattern that followed an exponential curve and did not 
find the previously described deceleration phase. Zhang’s approach 
calls for an evaluation of the woman throughout labor based on 
her current cervical status, and thus seems to follow labor physiol-
ogy more than the previously established linear cut- offs. A recent 
Cochrane review concludes that there is no consensus concern-
ing which partograph is most beneficial or optimal.11 Recently, the 

mathematical methods used by Zhang have been criticized for not 
being appropriate for describing labor progression data.12 The WHO 
requested more studies to fill the knowledge gaps regarding labor 
progression management. The Labor Progression Study (LaPS) was 
conducted as the first randomized controlled trial to investigate ma-
ternal and neonatal clinical consequences of using a guideline based 
on Zhang’s normal labor curve compared with the WHO partograph 
that was recommended between 1997 and 2020.13,14 The Childbirth 
Experience Questionnaire (CEQ) is developed to assess the multi-
dimensional nature of women’s childbirth experience.15 This instru-
ment is thoroughly validated, and easily converted to Norwegian, as 
it was originally developed in Swedish. An optimal tool for assessing 
labor dystocia may be an important factor in improving childbirth ex-
perience, as both unnecessary intervention and failure to take action 
in prolonged labor may affect childbirth experience. The present 
study, the LaPS CEQ, is conducted to assess the effect of adhering to 
Zhang's guideline vs the WHO partograph on childbirth experience. 
We hypothesized that the use of Zhang’s guideline would improve 
childbirth experience as it follows the physiological labor curve and 
evaluates the woman’s progression individually throughout labor. 
Information on this aspect of obstetric care can help guide recom-
mendations in the ongoing discussion on which partograph is the 
most beneficial to use.

2  |  MATERIAL AND METHODS

LaPS, a cluster randomized controlled multicenter study, was con-
ducted in 14 birth centers in Norway between 1 December 2014 

Results: There were 1855 women in the Zhang group and 1749 women in the WHO 
partograph group. There was no difference in the total or domain CEQ scores be-
tween the two groups. We found statistically significant differences for two individual 
items; women in the Zhang group scored lower on positive memories and feeling of 
control.
Conclusions: Based on our findings on childbirth experience there is no reason to 
prefer Zhang’s guideline over the WHO partograph.

K E Y W O R D S
childbirth experience, labor progression, obstetric, WHO partograph, Zhang’s guideline

Key message

Childbirth experience was compared in women follow-
ing the WHO partograph or Zhang’s guideline for labor 
progression. Childbirth experience was not significantly 
different between these groups. Type of partograph 
used to follow labor progression did not affect childbirth 
experience.
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and 31 January 2017. Centers with more than 500 deliveries per year 
were eligible for inclusion and were stratified according to number 
of deliveries and intrapartum cesarean section rate. Based on math-
ematical calculations, Zhang presented expected time intervals from 
one integer centimeter to the next in active labor.10 Women who had 
a progression slower than the 95th percentile of Zhang’s defined nor-
mal labor curve were diagnosed with labor dystocia. This labor pro-
gression assessment tool is denoted as Zhang’s guideline in the LaPS 
study. The birth centers were randomized to either follow Zhang’s 
guideline or the WHO partograph, as recommended at the time of 
the study (WHO 1997– 2020). The study randomized birth centers 
with respect to guidelines assessing labor dystocia. Once diagnosed, 
labor dystocia was treated according to national best practice guide-
lines. Nulliparous women in active labor were enrolled in the study if 
they had a single fetus in cephalic presentation at term, had a spon-
taneous labor start and could understand and read Norwegian. Upon 
inclusion women consented to supplying their sociodemographic 
characteristics as well as labor data. Women were asked to enter a 
valid e-mail address on the consent form, in order to receive an online 
login ID to answer questions about their birth experience, 4 weeks 
postpartum. The CEQ version 1 was used to measure childbirth ex-
perience.15 The CEQ was developed and validated in Sweden.15 The 
CEQ questionnaire was translated from Swedish to Norwegian ac-
cording to the good practice for translation and cultural adaptation 
process for patient- reported outcomes.16 The CEQ consists of 22 
items related to childbirth experience, which are categorized into four 
domains: own capacity, professional support, perceived safety and 
participation. The first 19 items are to be answered on a four- point 
Likert scale from 1 to 4, with category 1 denoting a total agreement 
and category 4 a total disagreement with the statement. Three items 
are to be answered on a numerical rating scale with scores 0– 100, 
categorized as 1 (0– 40), 2 (41– 60), 3 (61– 80) and 4 (81– 100). The 
total CEQ score is the mean score of all the items and ranges from 
1 to 4. In our analyses, this was rescaled to a scoring range of 0 to 
100. Domain scores are calculated as means of included items. We 
compared the total CEQ scores, as well as scores for all four domains 
and all of the individual items between the two groups. A web- based 
version of the CEQ was developed at the Department for Research 
Computing, USIT University of Oslo, Norway, approved by the devel-
oper of this instrument and used in this study. Data were stored at the 
Services for Sensitive Research Data at the Department for Research 
Computing, USIT University of Oslo.

The core outcome set of the LaPS study, evaluating the use of 
Zhang’s guideline vs the WHO partograph was recording obstetric 
and neonatal outcomes, as well as childbirth experience measured by 
the CEQ questionnaire. Comparisons of obstetric and neonatal out-
comes between the two groups have been published separately.13

2.1  |  Statistical analyses

Descriptive statistics are given as means and standard deviations for 
continuous variables and as counts and percentages for categorical 

variables. Total CEQ scores and subscale scores were compared be-
tween groups by means of generalized linear models with a log link 
(ie Poisson regression), from which we present estimated ratios of 
means with 95% confidence intervals (CI) based on robust (sand-
wich) standard errors, and with p- values from Wald tests. Clustering 
within hospitals was allowed for by including a random intercept 
term. Since these outcomes were left- skewed, they were reversed 
before analysis, so that high scores are interpretable as high dissatis-
faction/negative experiences. Individual item scores were compared 
using ordered logistic regression, from which we present estimated 
odds ratios with 95% CI and p- values from Wald tests, applying 
cluster- robust standard errors. Descriptive statistics were assessed 
using SPSS 26.0.0.1 (IBM Corp.). All regression analyses were per-
formed in STATA v. 16.1 with functions mepoisson and ologit. To 
allow for multiplicity, only p- values <0.01 were considered statisti-
cally significant.

2.2  |  Ethical approval

The study protocol was approved by the Regional Committee for 
Medical and Health Research Ethics on 11 December 2013 in line 
with the revised Declaration of Helsinki (2013/1862/REK Sør- Øst) 
and published.14 The LaPS Study is registered with the ClinicalTrials.
gov, registration number NCT02221427 on 20 August 2014. Initial 
participant enrolment was on 1 December 2014.

3  |  RESULTS

A total of 7277 women participated in the LaPS. There was no 
significant difference in intrapartum cesarean section rate be-
tween the two guideline groups. In the LaPS CEQ study, 5810 
women were invited to participate, of whom 3652 answered the 
questionnaire, a 62.9% response rate. We removed 48 cases due 
to incorrect identification numbers, leaving 3604 cases for sta-
tistical analysis (Figure 1). Questionnaires were sent out auto-
matically 4 weeks after inclusion, and 1541 (43.5%) participants 
answered it the same day. 1411 (39.3%) of participants sent their 
answers back within a week, and 509 (14.4%) participants within 
a month. Another 71 answers came in in the next 8 months, 
for the remaining 72 women this information is not registered. 
Sociodemographic characteristics of women in the two groups 
were similar to each other, with the exception of relationship 
status (Table 1). There were a greater number of single moth-
ers in the Zhang group. We also compared our responder cohort 
(n = 3652) with the non- responder group (n = 3625), and found 
that the sociodemographic characteristics of these two groups 
did not differ significantly. We have also compared the frequency 
of intrapartum C- sections, vacuum deliveries and postpartum 
hemorrhage over 1000 mL between our responder cohort and 
the non- responder group, and found no significant differences 
(Tables S1 and S2).
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The mean for the CEQ total score and the means for the four 
domains were comparable between the groups, and we found no 
statistically significant differences (Table 2). When we compared the 
odds for higher levels of satisfaction on the individual items of the 
CEQ, women in the Zhang group scored significantly lower on pos-
itive memories and feeling of control (Table 3). Adjustment for rela-
tionship status did not change the estimated differences between 
the groups to any substantial degree for the findings reported in 
Tables 2 and 3.

4  |  DISCUSSION

We found no difference in the total and domain CEQ scores for 
women in the Zhang vs the WHO group. Women allocated to use 
Zhang’s guideline scored lower on positive memories and feeling 
of control during childbirth than women allocated to use the WHO 
partograph, and the differences between the two groups were 
statistically significant. Both of these items are on the perceived 
safety subscale. Women in our study reported overall good birth 
experience.

Previous studies show that cesarean section and instrumen-
tal delivery rates, as well as medical interventions and adverse 
neonatal outcomes, all influence childbirth experience. These fac-
tors were all primary and secondary outcomes in the LaPS study, 
and their occurrence did not differ significantly between the two 
guideline groups.13,17– 19 This can explain the similarities in childbirth 

experience we found between the groups. However, we also found 
differences that could be clinically relevant. An experienced level of 
control during labor has previously been described as an important 
factor of determining childbirth experience,20 and we found this 
parameter to be significantly better for women in the WHO group 
compared with the Zhang group. One possible explanation is that 
Zhang’s partograph allows longer time intervals between vaginal ex-
aminations before 6 cm of dilation. Thus, women possibly receive 
less attention and less contact with midwives in this part of labor. 
There are positive sides to limiting the number of vaginal examina-
tions, yet women may feel less cared for in this scenario, especially 
if they later experience labor dystocia. Furthermore, following the 
WHO partograph, women with labor dystocia will cross an alert line 
prior to crossing the action line. This means intensified follow- up 
and care at an earlier point in time, as well as earlier warning of pos-
sible upcoming labor dystocia. The woman may in this scenario have 
time to prepare mentally for labor dystocia and its consequences. 
Women following Zhang’s guideline are diagnosed with labor dys-
tocia without previous warning, when reaching a pre- set point in 
time. This may lead to the labor quite suddenly becoming reclassi-
fied as pathological, thus reducing the sense of control. Less sense 
of control in turn can also lead to less positive memories from the 
labor and delivery process. Labor duration has also been indicated 
to influence childbirth experience.21– 23 A Swedish study found that 
prolonged labor is independently associated with worsening wom-
en’s childbirth experience. A Danish study found that women who 
were in labor for less than 12 hours scored higher on all dimensions 

F I G U R E  1  Overview of the inclusion of the Labor Progression Study Childbirth Experience Questionnaire participants[Colour figure can 
be viewed at wiley onlin elibr ary.com]

https://www.wileyonlinelibrary.com
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of the CEQ.24 In the LaPS study, women in the Zhang group had sig-
nificantly longer overall duration of labor by 0.84 h difference in me-
dian. The first stage was longer by 0.66 h, as well as the second stage 
by 0.18 h in the Zhang group.25 We cannot rule out an association 
between duration of labour and childbirth experience in our study.

Our study contributes important information to the ongoing dis-
cussion on which partograph is most beneficial to use. Our results 
support the previous notion that differences that are found in de-
scription of the normal labor curve may be merely methodological, 
and that finding and testing the most optimal partograph should 
be the primary aim of research.26,27 The comparison that our study 
made was between Zhang’s guideline and the WHO partograph in 
clinical use on nulliparous women. Although these partographs are 
constructed from available cervical dilation and time data differ-
ently, the most important difference between these two guidelines 
is how they define labor dystocia: Zhang’s guideline defines pathol-
ogy at the 95th centile, while the WHO partograph defined pathol-
ogy at the 90th centile. It is plausible that the two study groups are 
actually quite similar, but can have some differences in labor man-
agement that affect some aspects of perceived safety in a woman’s 
birth experience.

Strengths of our study include its size, the randomization and 
the careful patient selection, including only nulliparous women, 
which reduces the risk of type 1 error and confounding bias. 
Another strength is that women were asked to report their child-
birth experience 4 weeks postpartum: a point in time when the new 
mothers are settled into their new roles, have a little distance from 
labor and delivery, but close enough to still have detailed memory 
of it. In all, 82.8% of our responders sent in their answers within a 
week. However, this can also be viewed as a weakness of the study. 
Previous research has shown that childbirth experience of women 
can change over time, both for the positive and the negative,28– 30 
and the optimal point in time for measuring childbirth experience 
remains unknown. Another weakness of our study is the relatively 
low response rate. Furthermore, looking at differences between 
the groups at the level of individual questions on a questionnaire 

TA B L E  1  Sociodemographic characteristics of women in the 
Labor Progression Study Childbirth Experience Questionnaire 
compared between those randomized to the Zhang and those 
randomized to the WHO group

Zhang WHO

Agea 27.6 (4.5) 27.7 (4.5)

Age groups (years)

<25 460 (24.8) 419 (24.0)

25– 35 1249 (67.3) 1208 (69.1)

>35 146 (7.9) 122 (7.0)

Relationship status

Single 112 (6.0) 62 (3.5)

Cohabitant 1159 (62.5) 1269 (72.6)

Married 577 (31.1) 403 (23.0)

Other 7 (0.4) 15 (0.9)

Education

Elementary school 89 (4.8) 69 (3.9)

High school 635 (34.2) 607 (34.7)

Higher education ≥12 years 1131 (61.0) 1073 (61.3)

Smoking first trimester 106 (5.7) 96 (5.6)

BMIb 23.6 (4.3) 23.7 (4.2)

BMI groups

<18.5 75 (4.0) 74 (4.3)

18.5– 24.9 1264 (68.3) 1155 (66.3)

25.0– 29.9 359 (19.4) 369 (21.2)

≥30.0 154 (8.3) 143 (8.2)

Gestational age at onset of 
laborc

281.3 (7.7) 281.2 (7.4)

Note: Total n = 3604. Results presented as n (%) unless where otherwise 
indicated.
Abbreviations: BMI, body mass index; WHO, World Health 
Organization.
aMean maternal age in years (standard deviation).
bMean prepregnancy BMI in kg/m2 (standard deviation).
cMean gestational age at onset of labor in days (standard deviation).

CEQ score
Mean score 
Zhang

Mean score 
WHO RM (95% CI) p

Total 69.5 70.0 1.00 (0.97– 1.04) 0.80

Domains

Own capacity 49.2 50.0 1.01 (0.97– 1.04) 0.67

Professional support 89.3 89.3 0.98 (0.89– 1.08) 0.69

Perceived safety 75.0 75.6 1.01 (0.95– 1.07) 0.84

Participation 78.9 80.0 1.01 (0.96– 1.06) 0.81

Note: Results from regression analysis. Absolute scores were converted to a scale 1– 100 for 
comparability. Ratios of means (RM) with 95% confidence intervals (CI). An RM > 1 indicates 
that the women in the Zhang group were less satisfied than the women in the WHO group. Total 
n = 3604: 1749 in the Zhang group, 1855 in the WHO group.
Abbreviations: CEQ, Childbirth Experience Questionnaire; WHO, World Health Organization.

TA B L E  2  Comparison of total and sub 
scale Childbirth Experience Questionnaire 
(CEQ) scores between the Zhang and the 
WHO groups
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amounts to multiple hypothesis testing, with the associated risk for 
incidental findings. This was addressed by lowering the significance 
level to 0.01, thus lowering the risk for type 1 error.

5  |  CONCLUSION

Overall score and the four domains of childbirth experience did 
not show significant differences between women in the Zhang 
guideline or the WHO partograph group. Women in the Zhang 
group scored significantly lower on positive memories and feeling 
of control.

Based on our findings on childbirth experience there is no reason 
to prefer Zhang’s guideline over the WHO partograph. Childbirth ex-
perience is an important perinatal outcome, and further research is 
needed to identify measures to improve it.

AUTHOR CONTRIBUTIONS
All authors interpreted the data. All authors contributed to the 
manuscript and approved the final version, and accept responsibil-
ity for the paper as published. DR took part in writing the protocol, 
data collection, data acquisition, data analysis and the writing of 
the paper. RD took part in the study design, data collection and the 
writing of the paper. SB initiated the trial, took part in the study 
design, writing the protocol, data collection and the writing of the 
paper. EB initiated the trial, took part in the study design, data col-
lection, and the writing of the paper. ID did the statistical analysis 
and took part in the writing of the paper. GSB gave input to the 
analysis and took part in the writing of the paper. TME took part in 
data collection and the writing of the paper. PØ initiated the trial, 
took part in the study design, data collection and the writing of the 
paper. RKS took part in writing the protocol, the data analysis and 
the writing of the paper.

CEQ item OR (95% CI) p

Labor and birth went as I had expected 0.90 (0.78– 1.05) 0.17

I felt strong during labor and birth 0.96 (0.79– 1.17) 0.72

I felt scared during labor and birth 1.00 (0.92– 1.08) 0.90

I felt capable during labor and birth 0.99 (0.88– 1.12) 0.92

I was tired during labor and birth 0.96 (0.82– 1.13) 0.64

I felt happy during labor and birth 0.94 (0.88– 1.01) 0.11

I have many positive memories from childbirth 0.89 (0.82– 0.97) 0.005

I have many negative memories from childbirth 0.96 (0.85– 1.08) 0.48

Some of my memories from childbirth make me feel 
depressed

1.02 (0.87– 1.20) 0.80

I felt I had a say whether I could be up and about or lie 
down

0.97 (0.86– 1.09) 0.59

I felt I had a say in deciding my birthing position 0.96 0.91– 1.02) 0.20

I felt I had a say in the choice of pain relief 0.98 (0.89– 1.07) 0.59

My midwife devoted enough time to me 0.90 (0.78– 1.04) 0.14

My midwife devoted enough time to my partner 0.94 (0.80– 1.11) 0.49

My midwife kept me informed about what was happening 
during labor and birth

1.02 (0.90– 1.17) 0.74

My midwife understood my needs 0.96 (0.85– 1.09) 0.56

I felt very well cared for by my midwife 0.97 (0.81– 1.16) 0.73

My impression of the team`s medical skills made me feel 
secure

0.99 (0.79– 1.24) 0.93

I felt that I handled the situation well 0.94 (0.84– 1.06) 0.34

As a whole, how painful did you feel childbirth was? 1.02 (0.86– 1.19) 0.86

As a whole, how much control did you feel you had during 
childbirth?

0.87 (0.78– 0.96) 0.007

As a whole, how secure did you feel during childbirth? 0.95 (0.85– 1.06) 0.33

Note: Results from regression analysis. Group differences assessed in ordered logistic regression 
models with cluster- robust standard errors. We present odds ratios (OR) with 95% confidence 
intervals (CI). OR > 1 indicates that the Zhang group had higher odds of responses indicating a 
more positive birth experience compared with the WHO group. Total n = 3604: 1749 in the Zhang 
group, 1855 in the WHO group.
Abbreviations: CEQ, Childbirth Experience Questionnaire; WHO, World Health Organization.

TA B L E  3  Comparison of single item 
Childbirth Experience Questionnaire 
(CEQ) scores between women in the 
Zhang and the WHO groups
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