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Objective To obtain data on the characteristics of labour from a
regional sample of Chinese parturients and to assess the pattern of
progress of labour among nulliparous women.

Design A prospective observational study.

Setting The study was conducted in the First Affiliated Hospital
of Chongqing Medical University.

Population The final sample involved 1200 Chinese parturients
with singleton, vertex and term gestation; spontaneous onset of
labour; vaginal delivery; and without adverse perinatal outcomes.

Methods A repeated-measures analysis was used to depict labour
curves while an interval-censored regression was used to estimate
the duration of labour centimetre by centimetre.

Main outcome measures Labour curves and the duration of
labour at the 50th and 95th percentiles.

Results Among 1091 nulliparous women, 57.7% had cervical
dilation of 3 c¢cm or less at the time of admission, and the mean
duration of the first stage of labour was 9.1 £ 3.3 hours. From 5
to 9 cm of cervical dilation it sometimes took more than 2 hours
for dilation to advance 1 cm. No obvious inflection points
appeared in the labour curve of Chinese nulliparae, and no
deceleration was observed.

Conclusion Progress of labour in Chinese parturients was more
gradual than in their Western counterparts. Obstetric practice
standards based on data generated from Western countries may
not be appropriate for Chinese women.

Keywords Chinese parturient, duration of labour, intrapartum
care, labour curve, nulliparous women, vaginal delivery.

Tweetable abstract A prospective study has evaluated labour
patterns in Chinese women using regional data from nulliparae.
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Introduction

Obstetricians have been using the classic labour curve cre-
ated by Friedman during the 1950s' to describe the pro-
gress of labour and guide intrapartum management for
over half a century. However, during the past decade the

appropriateness of the labour curve for these purposes has
been called into question by a number of researchers,
including Zhang et al.,”™* who argue that current patterns
of labour should be reassessed. A study of Japanese women
using a design similar to Zhang’s indicated that the labour
curve of Japanese women is smoother and more gradually
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sloped than Friedman’s curve.” Moreover, some method-
ological shortcomings in the classic labour curve have also
been highlighted. Subsequently, improved study designs
and statistical approaches have revealed that labour pat-
terns vary significantly across different ethnic populations
and times.®’

China has witnessed marked changes in its obstetric pop-
ulation, such as delay in childbearing and increasing fetal
size.® However, the criteria available to guide intrapartum
care still rely on research published 30-50 years ago.”'’ In
the light of recent findings, the classic labour curve may no
longer be suitable to act as the guiding principle for pre-
sent-day obstetric practices in China. More importantly,
the existing criteria for evaluating interventions during
labour might increase the likelihood of caesarean section
(CS), a serious public health concern in China. Given this
changed context, studies addressing issues related to man-
agement of labour and delivery among Chinese women are
urgently needed. We obtained data on the characteristics of
labour, including the duration of labour in nulliparous
women, from a population of pregnant women residing in
southwest China. The aim of our study was to generate evi-
dence to re-evaluate labour patterns among Chinese
women.

Methods

This was an observational study. The data were prospec-
tively collected between 1 September 2013 and 31 August
2014 from women at the First Affiliated Hospital of
Chongging Medical University (CQMU), a university-based
tertiary care centre with 2000 beds. This project was
approved by the institutional research ethics committee of
CQMU.

Participants

We selected Chinese women with a singleton pregnancy
with a gestational age between 37 weeks 0 days and
41 weeks 6 days, vertex presentation at admission and
spontaneous onset of labour. Women were excluded if
there was evidence of obesity [body mass index (BMI)
>30 kg/m’] before pregnancy, use of analgesia in labour,
trial of labour after previous CS or other medical condi-
tions such as hypertension, heart disease, intrahepatic
cholestasis of pregnancy or diabetes mellitus requiring con-
trol by medication. Participants with any adverse perinatal
outcomes, such as fetal distress, Apgar score <7 at 5 min-
utes, resuscitation and/or admission to the neonatal inten-
sive care unit, birth injury, stillbirth, infant death,
postpartum haemorrhage, puerperal infection, serious lacer-
ation of the soft birth channel or maternal death during
the 6-week follow up, were also excluded from the analysis.
Finally, we excluded women who underwent CS during

trial of labour (2.8%) or had full cervical dilation at the
time of admission.

We included women who had gestational diabetes melli-
tus (GDM) if their condition was controlled by dietary
restrictions only. We investigated whether there were any
differences in labour progression between the subgroup
with GDM controlled by diet and those without GDM. No
significant differences in labour progression were found
between these two subgroups (Table S1) and we therefore
decided to include these women in our analysis.

During the study period, 5565 deliveries took place in
the study hospital, among which 3281 were performed by
elective CS prior to entry into labour. A total of 1200 preg-
nant women were included in the analysis, comprising
1091 nulliparous and 109 multiparous women. A detailed
description of the procedure for selecting the study popula-
tion is provided in Figure 1.

Variables

The main outcome was the progression of cervical dilation
during labour. It was recorded as ‘0’ (the start point) at
the time of admission. The time between each cervical
examination and the ‘start point’ was collected. Other vari-
ables of interest included detailed demographic characteris-
tics of the women, antenatal care records, labour and
delivery summary, and information on the postpartum and
newborn.

Data sources

Clinical data were collected by midwives who had been
trained with the LaborPro system (Trig Medical Ltd,
Yokneam, Israel). This training helped to minimise the
subjectivity of digital examinations.'' The obstetric prac-
tices employed by the team of midwives at CQMU were
designed to reduce the number of interventions and to
increase ambulation (walking). Measurements of cervical
dilation and the station of fetal presentation were per-
formed during pauses between uterine contractions, and
during the following events: admission, membrane rupture,
intensive contractions, feeling the need to push or re-eva-
luation after augmentation. Eligible subjects who went into
labour (defined by at least two or more spontaneous con-
tractions per 10 minutes within the last hour or longer
with cervical changes or spontaneous rupture of mem-
branes regardless of cervical dilation) were admitted to the
labour and delivery unit, after which they were attended by
trained midwives as per the CQMU labour management
protocol (Figure S1).

GDM was diagnosed according to the new Chinese
guidelines."” The diagnosis of premature rupture of mem-
branes (PROM) was based on the patient’s reported history
and examination with a sterile speculum. It was confirmed
by testing vaginal fluid with insulin-like growth factor
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Figure 1. Protocol of data extraction. TOLAC, trial of labour after CS;
VBAC, vaginal birth after CS; NICU, neonatal intensive care unit.

binding protein-1 predictor kits or by determining the
amniotic fluid index with ultrasonography at regular inter-
vals. Antibiotic prophylaxis was considered only if the
duration of rupture lasted longer than 12 hours.

Statistical analysis

All statistical analyses were performed using SAS 8.2 (SAS
Institute, Cary, NC, USA). We followed the same approach
undertaken by Zhang et al.” In brief, an interval-censored
regression was used to estimate the distribution of duration
of labour for every unit (in integer centimetres) increase in
cervical dilation during the entire process of labour.
Patients were admitted at various degrees of cervical

Labour progress in Chinese women

dilation but all ended at 10 cm. Therefore, the regression
was carried out in reverse, using 10 cm as the starting
point and going backward. A repeated-measures analysis
with an eighth-degree polynomial model turned out to be
the best fit for the duration and dilation variables. For nor-
mally distributed data, differences between groups were
assessed using Student’s t-test. For data without a normal
distribution, Wilcoxon’s rank sum test was employed
(P < 0.05 for all comparisons).

Results

Some baseline characteristics of relevant study parame-
ters>>'>'* are described in Table 1. In the current study,
24.5% of nulliparous women resided in rural areas, in con-
trast to 44.0% of multiparous women. The median dura-
tion from onset of labour to admission was 4.0 hours
(10th and 90th percentiles 1.3 and 8.0, respectively) for
nulliparae and 3.0 hours (0.5, 5.83) for multiparae. PROM
occurred in 248 (22.7%) nulliparae and 16 (14.7%) multi-
parae, and 57.7% of nulliparae and 59.6% of multiparae
were admitted at cervical dilations of 3 cm or less. The
mean duration of the first stage of labour was substantially
longer in nulliparae than in multiparae [9.1 hours (SD 3.3)
versus 5.6 hours (SD 2.7)]. The rate of oxytocin augmenta-
tion was 9.2% for nulliparae and 2.8% for multiparae.
About half the participants (49.8% of nulliparae, 58.7% of
multiparae) underwent amniotomy to facilitate labour. The
rate of instrumental delivery was very low (1.3% in nulli-
parae). The Apgar score was above 7 at 5 minutes for all
newborns, and the pH of umbilical cord venous blood ran-
ged from 7.21 to 7.43.

Figure 2 shows the average labour curve for nulliparous
women presenting with cervical dilation of 1, 2 and 3 cm
at admission. The labour curves of women with 1 cm
cervical dilation at admission and those with 2 cm dilation
had similar trajectories. The slopes of the labour curve for
these two groups became steeper after reaching 5-6 cm
dilation. Among women presenting with 3 cm cervical dila-
tion at admission, labour appeared to accelerate after
achieving 4 cm dilation, as indicated by the steep inclina-
tion after that point. None of these curves showed a decel-
erating trend.

Table 2 presents the duration of labour by cervical dila-
tion among nulliparous women and compares findings by
Zhang et al.> and Suzuki et al.” Labour appears to progress
fastest in American women but slowest in Japanese women.
The rate of change in cervical dilation prior to reaching
6 cm in the current study was similar to that reported by
Zhang et al.> The fastest progression across all the above
studies occurs between 5 and 6 cm cervical dilation. The
95th percentile of the distribution of labour durations indi-
cates that between 5 and 9 cm of cervical dilation, it
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Figure 2. Average labour curves by 1, 2 and 3 ¢cm cervical dilation at
admission in singleton term pregnancies with spontaneous onset of
labour, vaginal delivery and normal maternal-neonatal outcomes.

Table 2. Comparisons of duration of labour (of spontaneous onset)
in hours for nulliparous women

Cervical Current study Zhang Suzuki
dilation (cm) et al?study et al.® study
2-3 2.67 (7.2) NA 5(21.0)
34 2.00 (4.2) 8(8.1) 2(17.7)
4-5 1.71 (4.0) 3(6.4) 8 (15.7)
5-6 1.00 (2.5) 8(3.2) 3(10.7)
6-7 1.00 (2.3) 6(2.2) 6 (9.3)
7-8 0.92 (2.1) 5(1.6) 8 (6.8)
89 1.00 (2.5) 5(1.4) 0 (4.4)
9-10 0.33(1.0) 5(1.8) 9 (2.6)
Second stage 0.83 (1.93) 6 (2.8) NA

NA, not available.
Data are hours, median (95th percentile) unless otherwise specified.

sometimes took more than 2 hours for dilation to advance
by 1 cm in our study. The median duration of labour with-
out epidural analgesia during the second stage in Chinese
nulliparae was longer than that in American women. How-
ever, the 95th percentile was 1.93 hours in the current
study, shorter than that observed in Zhang et al.’s study
(2.8 hours).

Discussion

Main findings

Labour appears to progress more slowly in Chinese nulli-
parous women than in American women. From 5 to 9 cm
of cervical dilation, it sometimes took more than 2 hours
for dilation to advance 1 cm. No obvious inflection points
appeared in the labour curve of Chinese nulliparae, and no
deceleration was observed.

Labour progress in Chinese women

Strengths and limitations

To the best of our knowledge, this study was the first
attempt in China to employ novel research approaches to
quantify the duration of labour in Chinese women. How-
ever, several limitations are worth mentioning.

Similar to previous reports,’>'® a large proportion of
women in the current study (58.9%) chose to deliver their
baby via elective CS. Although the factors contributing to
this preference as well as their impact on progression of
labour remain unclear,'” we anticipated, based on our clin-
ical experience, that women likely to experience slow pro-
gress of labour might be more likely to make this choice.
This would lead to an underestimation of the duration of
progress of labour. Moreover, as a single-centre study, the
results of our study only reflect the conditions of labour
and delivery among Chinese parturients living in southwest
China. Given the heterogeneity of demographic characteris-
tics and their potential impact on progress of labour, cau-
tion is warranted when extrapolating the results of the
present study to other regions.

Additionally, although we introduced the LaborPro sys-
tem to train the team of intrapartum care providers in
order to minimise subjectivity in measurements, bias is dif-
ficult to eliminate and it is challenging to quantify its influ-
ence on results. Finally, the accuracy of our estimations in
some subgroups was hampered by the small sample size
and irregular examination intervals. This might explain the
discrepancy between the duration of labour indicated by
the average labour curve (Figure 2) and that estimated by
the interval-censored regression model (Table 2). A multi-
centre study with a larger sample size is needed.

Interpretation
The speed of cervical dilation is a crucial measure of labour
progression. We found that the 95th percentile time for
dilation to advance by 1 cm between 5 and 9 cm was more
than 2 hours. After 5 cm, the speed doubled but still
remained gradual (the median time was approximately
1 hour and the 95th percentile time was more than
2 hours). This rate differs from that noted in the studies by
Zhang et al.> and Suzuki et al.’ The 95th percentile duration
of the second stage, 1.93 hours, was less than the duration
reported for American nulliparae (2.8 hours), which consti-
tutes the basis for the new standard duration for the second
stage of labour recommended by the American Congress of
Obstetricians and Gynecologists.'"® However, the median
duration in this study was slightly longer than that obtained
by Zhang et al.”
providers might be subconsciously limiting the second stage
to 2 hours on the basis of existing guidelines.

In the Friedman curve, an obvious inflection point
occurs between 3 and 4 cm of cervical dilation. The curve

A possible explanation could be that care

has a rapid acceleration after the inflection point, followed
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by deceleration. Our study did not confirm this pattern.
Instead, our curve is similar to those of Zhang et al.> and
Suzuki et al.> There is no clear inflection point in the nulli-
parous curve and the relatively rapid change occurs
between 5 and 6 cm. No deceleration was observed at the
end of the first stage.

Finally, some important differences in maternal and fetal
characteristics were also noted between previous relevant
studies and the current one. The BMI before pregnancy was
similar in Chinese and Japanese women but lower than that
of American women. Recent studies have reported that
labour proceeds more slowly as BMI increases.'” However,
we found that the American women had the fastest progres-
sion of labour, whereas the Japanese women had the slowest.
Several factors, such as maternal age, newborn weight and
different management strategies, may explain these differ-
ences. Chinese babies had a similar birthweight to American
newborns but were heavier than their Japanese counterparts.
Oxytocin augmentation is rather common in the USA but
labour interventions are rarely employed in Japan.>” In
China, healthcare providers routinely perform amniotomies
to augment labour. The differences in management may also
explain the differences in labour pattern to some degree.

Conclusion

In summary, we found that labour in Chinese women
appears to proceed more slowly than previously assumed.
Thus, it may not be appropriate to apply previous obstetric
practice standards based on labour parameters obtained
from Western women to intrapartum management of Chi-
nese women. We hope that our findings can promote bet-
ter understanding of contemporary progress of labour in
Chinese women and improve intrapartum management
practices.
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