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Abstract \
The aim of the study was to explore the role of parity, maternal age, medical interventions, and birth weight with respect to labor \
duration and cervical dilation.

A total of 1601 pregnant women who had a singleton term gestation, spontaneous onset of labor, vertex presentation, vaginal
delivery, and a normal perinatal outcome were reviewed. The retrospective study was conducted in patients from West China
Second University Hospital of Sichuan University during June 2008 to June 2013.

There were 1367 nulliparous women and 234 multiparous women analyzed. The first stage (8.3 +3.8 vs 5.0+ 2.6 hours), latent
phase (5.1+3.2 vs 3.5+2.4hours), active phase (3.2+ 1.8 vs 1.5+ 1.0hours), second stage (44 +31 vs 18 + 14 minutes), and total
stage of labor (9.1 +£3.9 vs 5.4 +2.6hours) were all longer in nulliparous than in multipara women (all P <.05); but no significant
difference in the third stage of labor (both 7 +4 minutes). In nulliparous women, the average time of first stage of labor increased by
58.257, 171.4483, and 56.581 minutes due to artificial rupture of membranes, labor analgesia, and birth weight increased by 1kg,
respectively, but it decreased to 63.592 minutes by oxytocin usage, and the difference was significant. The average time of first stage
of labor in nulliparous women aged from 26 to 30 years increased by 2.356 minutes compared to one in 20 to 26 years, but it
increased by 1.802 minutes to the one in 30 to 39 years, compared to 20 to 26 years and the difference was not significant. The
results were basically similar after multipara women were included.

Labor was significantly shorter in multiparous women than that in nulliparous women. Increased birth weight significantly increased
in the length of the active phase and the second stage among nulliparous women. The increase of age, artificial rupture of
membranes, labor analgesia, and the increase of birth weight tends to increase the time of first stage of labor and total labor duration,

whereas oxytocin could shorten it.
Abbreviation: BM| = body weight index.
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1. Introduction

The labor curve is a graphical design that records the progress of
labor and salient features in the mother and fetus. In 1955,
Friedman!™?! published a landmark study, which depicted the
relationship between duration of labor and cervical dilation as a
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Friedman curve.®! However, Friedman’s study was conducted
more than half a century ago, and it was based on his observation
of just 500 parturient women at term. Labor management has
changed substantially during the last 60 years. Over the past
decades, there have been many changes challenging the modern
obstetrics practice, including but not limited to older maternal
age, greater maternal body mass index and birth weights, more
medical interventions (such as artificial rupture of membranes or
oxytocin during labor or labor analgesia), and improved fetal
monitoring during labor.™!

A modern curve was, therefore, proposed in 2014. However, due
to the subjectivity and inconsistency regarding the definition of the
starting point of labor, it’s difficult to evaluate the latent phase
objectively. It has come to notice that, even with prolonged latent
phase, mothers and children are rarely affected adversely. Some
scholars have suggested that more attention should not be paid to
the latent phase, but to the active phase and the second stage
instead.”! In addition, the continuous improvement and develop-
ment of clinical research and statistical methods revealed the
limitations of previous clinical research, such as the lack of
comparability of baseline data and the bias of statistical methods.®’
For these reasons, some recent studies have suggested that the
Friedman curve is no longer appropriate for labor management.””*!

In 2002, Zhang et al'”! demonstrated that the median time to
progress from 4 to 10cm cervical dilation was 5.5hours for
nulliparous women. Before it reaches 6 cm cervical dilation, the
latent phase of labor was longer, and it progressed more slowly
than the one described by Friedman."”! A workshop was held in
2014 with experts from the Chinese Medical Association to
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redefine recommendations for labor management and diagnosis
of labor arrest disorders."*! They suggested that in a modern
curve, there is no deceleration phase near 10cm cervical
dilation.'! In 2018, Pitchaimuthu and Bhaskaran"® conducted
a prospective observational study, which included 156 primi-
gravidas, and concluded that the mean rate of cervical dilatation
in active phase in Indian women was approximately equivalent to
the lowest acceptable rate of cervical dilatation in Friedman’s
study. It could lead to a huge number of C-sections which could
have been spared. Such data are however lacking in China. Thus,
it would be prudent to develop a customized labor curve based on
the Chinese population with rich information on demographic
and clinical characteristics.

Medical interventions (such as artificial rupture of membranes
or oxytocin during labor or labor analgesia) are highly common
now, as birth weights and maternal age have increased. So,
updated labor definitions have focused on the influence of relative
factors including medical interventions, maternal age, and birth
weight.[H11-14]

A recent review demonstrated that women with labor analgesia
had a longer second stage than women without analgesia,™*! but
other studies reported that there was no significant effect on the
second stage, or even the first stage of labor by labor
analgesia.">~'”! Therefore, the impact of analgesia on labor
remains controversial. In addition, effects of artificial rupture of
membranes or oxytocin during labor, maternal age, and birth
weight on the duration of normal labor still remains un-
clear."®'! Although there are many reports about normal labor
and its associating factors,**%! clinical data on it are still lacking
in China. Hence, this study aimed to explore the association of
parity, maternal age, medical interventions, and birth weight with
labor duration and cervical dilation in Chinese women.

2. Materials and methods

2.1. Participants

This retrospective study reviewed vaginal labor, singleton,
cephalic term deliveries at the West China Second University
Hospital of Sichuan University between June 2008 and June
2013. Inclusion criteria include women with vaginal delivery,
singleton, term pregnancy (>37 weeks and <42 weeks) and
cephalic presentation, good neonatal outcomes, and complete
clinical records. Exclusion criteria include premature rupture of
membranes; previous uterine scar and cervical surgery; macro-
somia and newborns with low birth weight (birth weight <2500
g), malformations, and Apgar score <7 at 1 and 5 minutes;
women with induced labor, <2 vaginal examinations, or >3 cm
cervical dilatation when admitted into hospital. The women were
grouped by parity as nulliparous women and multiparous
women groups. The retrospective study was approved by the
Ethics Committee of the West China Second University Hospital
of Sichuan University. Informed consent was waived.

2.2. Data collection

The maternal age, body weight index (BMI) before delivery
(weight [kg]/height® [m?]), medical interventions (amniotomy or
oxytocin or labor analgesia [epidural or spinal-epidural
anesthesia]), infant length (cm), and weight (kg) were collected.
The duration of labor including latent phase, active phase, first
stage of labor, second stage of labor, and third stage of labor,
along with the total stage of labor (specific definitions follow)
were reviewed.
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2.3. Stages of labor

The stages of labor were defined based on reported standard
gynecology methods.”*! The first stage of labor: begins with the
onset of regular uterine contractions and ends only when the
cervical is completely dilated. The latent phase of labor: from 0 to
3 cm cervical dilatation; the active phase: from 3 to 10 cm cervical
dilatation; the second stage of labor: from the end of the first stage
until the delivery of the infant is completed. The third stage of
labor from the delivery of the child until the placenta and
membrane are expelled. To shed light on the current practice, we
also performed an additional analysis based on the present labor
definition recommended by the Chinese Medical Council.™! In
this analysis, the latent phase was redefined as cervical dilation of
0 to 6cm (referred as “N latent phase”), whereas the cervical
dilation of 6 to 10cm for the active phase (referred as “N active
phase”).

2.4. Subgroup division

Medical interventions refer to artificial rupture of membranes or
oxytocin or labor analgesia during labor. When the labor process
was in the active phase (cervix 3cm), if irregular contractions,
delayed labor progress, and the imbalance of the first basin
occurs, artificial rupture of membranes was implemented. If the
artificial rupture of membranes within half an hour was optimal,
then oxytocin was waived. Otherwise, if the artificial rupture of
the anterior chamber after half an hour was not optimal, then
500mL balanced solution containing 2.5U oxytocin was
injected, starting from 8 drops/min, adjusted the dose according
to the contractions at a 20-minute interval, each adjustment was
at 4drops/min, the maximum dose is 40drops/min, until
the effective contraction contraindicated oxytocin. Labor
analgesia methods include continuous epidural block and spinal
anesthesia-epidural block. For pregnant women without con-
traindications who volunteered contraception, analgesia was
performed before the cervix was <2 cm. Birth weight was divided
ata 500g interval: 2500 g <birth weight < 3000g, 3000 g <birth
weight < 3500g and 3500g <birth weight< 4000g. Maternal
age was divided at 5 years intervals: age <25,25 < age <30,30 <
age <35, and 35 < age.

2.5. Statistical analysis

All statistical analyses were performed using windows-based
SPSS version 20.0 (IBM Corp, Armonk, NY). Data with normal
distribution were presented as mean-+standard deviation, the
comparison between the 2 groups was assessed by independent
samples ¢ test, multiple comparison was determined by analysis of
variance, and pairwise comparison was detected by the Student-
Newman-Keuls method. Non-normal distribution of data was
expressed by the median (maximum) that the comparison
between groups using nonparametric test. Count data between
the 2 groups were analyzed using x” test. A general linear model
was used to perform multivariate analysis of labor time. A 2 tail
P<.05 was considered statistically significant.

3. Results

3.1. Demographic data

From June 2008 to June 2013, 37,072 women were reviewed.
Among them, 10,539 women had a normal vaginal birth. Of
these, 1601 women were suitable for analysis. The women were
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Figure 1. Flow chart of patient selection. PROM = premature rupture of membranes.

grouped by parity to the nulliparous women group (n=1367)
and the multiparous women group (n=234) (Fig. 1). The
maternal age, BMI, and neonatal weight of nulliparous women
were significantly lower than that of multiparous women. The
pregnancy complications (such as gestational diabetes mellitus,
intrahepatic cholestasis of pregnancy), and neonatal birth weight
were comparable between the groups (P>.05) (Table 1).
Based on the possible factors affecting the birth process,
women were further subdivided into medical intervention group

Demographic data.

Total (n=1601)
Nulliparous women  Multiparous women

(n=1367) (n=234) P
Maternal age, y 28.5+3.0 322+43 <.001
BMI, kg/m? 257426 26.6+2.6 <.001
Delivery of gestational 39.5+0.9 39.5+1.1 .620
weeks
Complication rate 139 (10.2%) 28 (12.0%) 410
Neonatal length, cm 49.7+15 49.9+16 .090
Neonatal weight, g 3269+312 3329 +356 .010

BMI=body weight index.

(amniotomy or oxytocin or labor analgesia), and nonmedical
intervention group to analyze the possible association of these
factors with labor duration.

3.2. The characteristics of the labor stages

The mean and upper limit time of the first stage of labor in the
nulliparous women was 8.3 and 15.9 hours; the latent phase was
5.1 and 11.5hours; the active phase is 3.2 and 6.8 hours; the
second stage was 44 to 106 minutes; the third stage was 7 to 15
minutes; and the total labor was 9.1 and 16.9 hours, respectively.
Using the modern definition,™ the mean and upper limit time of
latent phase was 7.0 and 14.2 hours, and active phase was 1.3
and 3.1 hours, respectively (Table 2). The mean and upper limit of
the first stage of labor in the multiparous women was 5.0 and
10.2 hours; the latent phase was 3.5 and 8.3 hours; the active
phase was 1.5 and 3.5 hours, respectively; the second stage was
18 to 46 minutes; the third stage was 7 to 15 minutes, and the
total labor was 5.4 to 10.6 hours. Furthermore, the mean and
upper limit time of latent phase was 4.4 and 9.6 hours, active
phase was 0.6 and 1.6 hours, respectively (Table 2). Nulliparous
women’s latent period, active period and second stage, and the
total labor were all significantly longer, compared to multipara
women (P <.05); and there was no significant difference between
the 2 groups in the third stage of labor (P>.05).
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Table 2
Labor duration.
Total (n=1601)

Total (n=1601) Nulliparous women Multiparous women P
Standard methods (n=1367) (n=234)
First stage, h 7.8+3.9 8.3+3.8 50426 <.001
Latent phase, h 49+32 51+32 35+24 <.001
N latent phase, h 6.6+3.6 7.0+3.6 44426 <.001
Active phase, h } 29+1.8 3.2+1.8 1.5+1.0 <.001
N active phase, h 1.2+0.9 1.3+0.9 0.6+05 <.001
Second stage, min 40+30 44+ 31 18+14 <.001
Third stage, min 7+4 7+4 7+4 607
Total stage, h 8.6+4.0 91+39 54426 <.001

N latent phase and* N active phase mean new latent phase (0—6cm cervical dilation) and new active phase (6—10cm cervical dilation) using the modern definition.

3.3. Medical interventions

As shown in Table 3, under the medical intervention, for a
primipara who used artificial rupture of membranes and oxytocin
at the same time, in the absence of labor analgesia, the average
time of first stage of labor was the shortest, which was 347.33 +
193.30 minutes, and the total labor duration was very short,
which was 396.87+210.06 minutes.

As shown in Table 4, under the medical intervention,
for all parturients who used artificial rupture of membranes
and oxytocin at the same time, under the condition of
absence of labor analgesia, the average time of first stage of
labor was the shortest, which was 326.47 + 187.79 minutes, and
the total labor duration was very short, which was 368.62+
205.09 minutes.

3.4. Maternal age

There were no statistically significant differences in the duration
of labor among the different age groups in nulliparous women.

Except, a significantly prolonged second stage was seen in women
who were 30 to 35 years old compared to women who were
younger than 235 years. There was no significant difference in the
dilatation rate of the uterine orifice among the delivery age groups
(P>.05). There were no statistically significant differences
between the median lengths of labor among the different age
groups in multiparous women, except for a significantly longer
second stage in women who were older than 35 years compared
with women who were younger than 25 years (Table 5).

3.5. Birth weight

There were significant differences in the first stage of labor, the
active phase, the second stage of labor, and total labor among the
different birth weight groups in nulliparous women (P <.05).
Nevertheless, there was no significant difference in latent period
time (P>.05) (Table 6). Differences in all the labor length were
not significant among the different birth weight groups in
multiparous women (P>.05) (Table 6).

Description of birth process after medical intervention in primipara (mean + standard deviation).

Time of first stage of labor (mean +SD, min)

Total labor duration (mean+SD, min)

Oxytocin

Oxytocin

Yes No

Yes No

Artificial rupture

of membranes of membranes

Artificial rupture

Artificial rupture
of membranes

Artificial rupture
of membranes

Yes No Yes

No

Yes No Yes No

Labor analgesia Yes 599.28+314.55 492.27+208.44 643.00+236.84 569.46+237.29 641.91+315.06 528.18+213.42 692.96+236.47 621.68+244.67

No 347.33+193.30 415.79+244.04 463.71+216.84 402.74+172.51

396.87+210.06 470.95+244.83 515.36+220.82 446.18+175.65

SD =standard deviation.

Description of birth process after medical intervention in all parturients (mean + standard deviation).

Time of first stage of labor (mean +SD, min)

Total labor duration (mean + SD, min)

Oxytocin

Oxytocin

Yes No

Yes No

Artificial rupture

of membranes of membranes

Artificial rupture

Artificial rupture
of membranes

Artificial rupture
of membranes

Yes No Yes

No

Yes No Yes No

Labor analgesia Yes 601.42+309.84 499.54+227.09 629.31+240.95 558.78+237.19 643.94+310.32 527.77+251.4

678.05+241.81 609.52 +245.50

No 326.47+187.79 406.82+235.60 433.74+215.83 384.87+175.03 368.62+205.09 457.55+237.88 480.57+222.71 425.71+178.87

SD =standard deviation.
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Effects of age on labor duration in nulliparous women and multiparous women (mean + standard deviation).

Nulliparous women (n=1367)

Multiparous women (n=234)

Age <25 25<Age<30 30<Age<35 Age>35 Age<25 25<Age<30 30<Age<35 Age>35
(n=171) (n=805) (n=357) (n=34) (n=9) (n=69) (n=89) (n=67)
First stage of labor, h 85+3.7 8.3+3.8 8.1+4.0 78+4.0 50+17 45+22 54+3.0 50+25
Latent phase, h 52+29 52+.92 49+35 47+32 32+14 31+22 3.8+28 35+23
Active phase, h 33+138 31+2.1 33+18 31+16 18+14 1.4+08 1.6+1.2 1.5+1.1
Second, min 37+24a 43+ 31 48+ 32 44 +29 10+16a 17+17 19+16 23+17
Third stage, min 7+4 7+4 7+4 8+4 7+4 6+5 7+5 7+5
Total stage, h 9.2+3.8 9.1+39 9.0+441 8.6+3.9 52+16 49+21 58+3.0 55+26
Table 6
Effects of birth weight on labor duration in nulliparous women and multiparous women (mean + standard deviation).
Nulliparous women (n=1367) Multiparous women (n=234)
2500 g<birth 3000 g<birth 3500 g<birth 2500 g<birth 3000 g<birth 3500 g <hirth
weight<3000 g weight<3500 g weight<4000 g weight<3000 g weight<3500 g weight<4000 g
(n=275) (n=755) (n=337) (n=30) (n=131) (n=73)
First stage of labor, h 7.6+3.5ab 8.3+3.8b 8.8+4 47+18 51+25 52+3.0
Latent phase, h 48+3.0 52+32 52+33 31+£18 3.6+25 34+27
Active phase, h 2.8+1.8ab 31+1.8b 3.6+19 1.6+1.0 1.5+1.0 1.8+1.1
Second stage, min 38 +26ab 43+31b 50+33 15+12 18+15 19+15
Third stage, min 7+4 7+4 7+4 7+4 7+5 7+4
Total stage, h 8.4+ 3.6ab 9.1+3.9a 9.7+41 53+24 55+24 56+3.0

As shown in Tables 7 and 8, under the circumstance in which
other factors did not change, among primipara, the average time
of first stage of labor and total labor duration increased by
58.257 and 62.431 minutes by using artificial rupture of
membranes; the average time of first stage of labor and total
labor duration increased by 171.443 and 173.379 minutes by
using labor analgesia, the birth weight increased by 1kg, the
average time of first stage of labor and total labor duration
increased by 56.581 and 66.001 minutes, the average time of first
stage of labor and total labor duration decreased by 63.592 and
66.982 minutes by using oxytocin, respectively, and the differ-
ence was significant. The average time of first stage of labor and
total labor duration in primipara aged from 26 to 30 years
increased by 2.356 and 9.248 minutes, respectively, in compari-
son with primipara aged from 20 to 26 years; the average time of
first stage of labor and total labor duration in primipara aged
from 30 to 39 years increased by 1.802 and 14.134 minutes,
respectively, in comparison with primipara aged from 20 to 26
years; the difference was not significant. As shown in Tables 9
and 10, among all the puerperants, there was no significant

difference in the effect of various medical interventions on the
time of first birth process and total labor duration in comparison
with primipara.

4. Discussion

In this study we explored whether parity, maternal age, medical
interventions, and birth weight were associated with labor
duration in Chinese pregnant women. The results showed that
the length of labor was significantly shorter in multiparous
women than that in nulliparous women, which was similar to
previous study.*’! Increased neonatal birth weight significantly
increased the length of the active phase and the second stage
among nulliparous women. However, the impact of these factors
was not observed in multiparous women. We also found that the
second stage of labor increased with increase in maternal age in
both groups.

Since the first publications on partographs, the issues of the
labor phase and dilatation of the cervix have been controversial.
Friedman"?! defined the length of active phase as 4.9 hours in

Multiple factor analysis of primipara (time of first stage of labor was used as dependent variable).

Estimated value Standard error P Estimated value Standard error P
Artificial rupture of membranes 60.728 10.750 <.001 58.257 10.750 <.001
Oxytocin —67.557 21.978 .002 —63.592 22.028 .004
Labor analgesia 170.434 11.080 <.001 171.443 11.076 <.001
Birth weight 57.027 15.955 .0003 56.581 15.943 .0004
Maternal age (continuous variable) —0.675 1.764 702 - - -
Maternal age (classification variable)
(20,26) - - - Reference - -
(26,30) - - - 2.356 12.216 847
(30,39) - - - 1.802 15.713 909
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Table 8
Multiple factor analysis of primipara (total labor duration was used as dependent variable).

Estimated value Standard error P Estimated value Standard error P
Artificial rupture of membranes 64.948 10.920 <.001 62.431 10.919 <.001
Oxytocin —71.286 22.326 .001 —66.982 22.374 .0031
Labor analgesia 172.391 11.256 <.001 173.379 11.250 <.001
Birth weight 66.321 16.208 <.001 66.001 16.193 <.001
Maternal age (continuous variable) 0.713 1.792 .692 - - -
Maternal age (classification variable)
(20,26) - - - Reference - -
(26,30 - - - 9.248 12.408 456
(30,39) - - - 14134 15.960 376
Table ©
Multivariate analysis of all puerperants (time of first stage of labor was used as dependent variable).

Estimated Standard Estimated Standard Estimated Standard

Variables value error P value error P value error P
Avrtificial rupture of membranes 51.991 9.764 <.001 49.817 9.763 <.001 52.192 9.760 <.001
Oxytocin —56.414 20.023 .004 —52.033 20.143 .01 —56.586 20.021 .005
Labor analgesia 167.421 10.356 <.001 168.388 10.351 <.001 167.290 10.360 <.001
Birth weight 50.101 14.3499 .0004 49.506 14.340 .001 50.160 14.350 .0005
Maternal age (continuous variable) 151.066 15.655 <.001 152.732 15.416 <.001 153.141 15.193 <.001
Maternal age (classification variable) —0.200 1.504 .894 - - - - - -
Artificial rupture of membranes - - -
(20,26) - - - Reference - - - - -
(26,30) - - - 0.306 11.535 979 - - -
(30,43) - - - 3.853 14.169 .786 - - -
Age 1.466 4.447 742

nulliparous women and 2.2hours in multipara, respectively.
More recently in United States, Zhang et al/*! published a study
based on their observations from 62,415 parturient. They
identified that nulliparas and multiparas appeared to progress at
a similar pace before 6 cm. However, after 6 cm dilation, labor
accelerated much faster in multiparas than in nulliparas. The
phases of labor in this study were consistent with previous
Chinese studies,'**! but were shorter than the data published from
other countries.[*®! Several factors may be attributable to the
difference. The first, 45% of the parturients included in our study
were given interactions for augmentation, which may have
altered the natural labor progression. The second, measurement
of cervical dilation and station was subjective. The third, the
majority of women in our data set did not have a deceleration

phase, but this difference seen between the Friedman curve and
ours may be due to the frequency of vaginal examination in the
late first stage of labor. Whether the deceleration phase is caused
by delayed vaginal examination needs more research. The fourth,
bias may arise due to the increased cesarean rates in China, and
the last 1 was that our population study was from a single
institution, differences observed in our local population may not
exist in other populations.

It was believed that medical interventions with amniotomy and
oxytocin, could accelerated labor, and also by labor analgesia.'*”!
However, a Cochrane review!?8! assessed the use of amniotomy
in spontaneously started labor. The evidence showed that the
length of first stage of labor was shorter in the women having
their membranes ruptured, but not significant different. The

Multivariate analysis of all puerperants (total labor duration was used as dependent variable).

Estimated value Standard error P Estimated value Standard error P
Avrtificial rupture of membranes 55.405 9.919 <.001 53.186 9.917 <.001
Oxytocin —61.337 20.340 .002 —56.861 20.461 .005
Labor analgesia 169.590 10.520 <.001 170.456 10.515 <.001
Birth weight 56.241 14.577 .0001 55.772 14.566 .0001
Maternal age (continuous variable) 178.651 15.903 <.001 179.183 15.659 <.001
Maternal age (classification variable) 0.973 1.528 540 - - -
Avrtificial rupture of membranes
(20,26) - - - Reference - -
(26,30) - - - 7.183 11.717 540
(30,43) - - - 14.842 14.393 303
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researchers also concluded that routine amniotomy might
probably increase the likelihood of cesarean surgery and should
not be done routinely. In the present study, 721 (45%) women
had their membranes ruptured or were given oxytocin due to
their prolonged labor. The length of active phase was longer in
nulliparous women with labor medical intervention than the
control group. In the multipara group, there was no significant
difference (P >.05). The results showed that the use of oxytocin
could shorten labor duration, whereas the use of artificial rupture
of membrane and labor analgesia increases the first stage of labor
and total labor duration. There was no obvious progress in the
birth process of puerperant’s with poor progress of labor after
using artificial rupture of membrane, whereas labor duration
could be decreased after using oxytocin. There was no correlation
between oxytocin, labor analgesia, and artificial rupture of
membrane.

Previous study had shown that the duration of the second stage
of labor increases directly with maternal age.*”) The myometrial
tissues may undergo a physiologic aging process, or the
myometrium may become less effective or responsive to oxytocic
agents with age. In addition, skeletal muscular strength declines
with age. Other factors include increased complications and great
psychological pressure. Greenberg et all*’! conducted a retro-
spective study of 2500 delivery cases. They reported that length of
labor differed significantly by maternal age for both nulliparous
and multiparous women. Older nulliparous women were more
likely to experience a longer first stage than younger nulliparous
women, and both nulliparous and multiparous women who were
older were more likely to experience a prolonged second stage of
labor.™ Our study showed that the first stage of labor and total
labor duration would be prolonged as maternal age increased.

Leftwich et al®® have shown that in a large cohort of
contemporary laboring women, as birth weight increases,
progression in labor is, in fact slower. In the present study, in
nulliparous women, there were significant differences in the
length of first stage of labor, active phase, the second stage of
labor, and total labor duration among the different neonatal birth
weight groups. With the increase in birth weight, the first stage of
labor and total labor duration were prolonged.

The limitations of the current study are worth mentioning.
First, although this is a retrospective study, the information on
the exposures and outcome was recorded to the medical charts at
the time being. Thus the information bias is considered as
minimal. Although we controlled for many identifiable con-
founders using multivariable analysis, there may be other
confounders that we did not conceive. For example, women
with medical interventions were more likely to have prolonged
labor processes. Second, obstetric practices differ between
hospitals. And the higher cesarean rate could cause an inherent
selection bias from informative censoring.
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