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Abstract

Background: Standardized labor management is crucial for ensuring maternal
and infant safety. With the release of the new labor model, the concept of
prolonged labor is no longer emphasized. Under the new labor model, inter-
ventions during labor should be minimized, consequently increasing the number
of parturients with total labor duration >24 hours. Objective: To analyze the
risk factors and maternal-neonatal outcomes in parturients with total labor >24
hours, and to explore labor management under the new labor model. Methods:
This was a retrospective study. Clinical data were collected from parturients
who underwent prenatal examination and delivery in the Obstetrics Department
of the First Affiliated Hospital of Nanjing Medical University from January to
December 2022. Forty singleton cephalic primiparous women with prolonged
total labor were selected as the observation group (total labor >24 hours), and
95 singleton cephalic primiparous women with normal labor during the same
period were selected as the control group (total labor $ $24 hours). The two
groups were compared in terms of maternal age, BMI, gestational weeks at de-
livery, gestational diabetes mellitus, gestational hypertension, neonatal birth
weight, labor conditions, rate of labor analgesia, and rate of labor interven-
tion. Multivariate logistic regression analysis was used to explore risk factors
for total labor >24 hours. Maternal-neonatal outcomes were compared between
the two groups: presence of intrapartum fever, amniotic fluid contamination,
episiotomy, operative vaginal delivery, cervical laceration, postpartum hemor-
rhage, manual removal of placenta, as well as fetal distress, neonatal asphyxia,
and admission to neonatal intensive care unit (NICU). Results: There were
no statistically significant differences between the two groups in maternal age,
BMI, gestational weeks at delivery, gestational hypertension, gestational dia-
betes mellitus, or neonatal birth weight (P>0.05). The observation group had
longer durations of first stage, second stage, and total labor, as well as higher
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rates of labor analgesia and labor intervention than the control group (P<0.05).
However, multivariate logistic regression analysis showed that neither labor anal-
gesia nor labor intervention were influencing factors for total labor >24 hours
(P>0.05). There were no statistically significant differences between the two
groups in the incidence of postpartum hemorrhage, manual removal of placenta,
or neonatal asphyxia (P>0.05). The observation group had higher incidences
of intrapartum fever, amniotic fluid contamination, episiotomy, operative vagi-
nal delivery, cervical laceration, fetal distress, and neonatal admission to NICU
than the control group (P<0.05). No neonatal asphyxia occurred in either
group. Conclusion: Due to prolonged labor, the rates of labor analgesia and la-
bor intervention significantly increased during delivery in parturients with total
labor >24 hours. Total labor >24 hours did not increase the incidence of mater-
nal postpartum hemorrhage, manual removal of placenta, or neonatal asphyxia,
but did increase the probability of maternal intrapartum fever, amniotic fluid
contamination, episiotomy, operative vaginal delivery, cervical laceration, fetal
distress, and neonatal admission to NICU. Obstetricians should pay attention
to adverse maternal-neonatal outcomes caused by prolonged labor and manage
labor individually.
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Abstract

Background: Standardized labor management is crucial for ensuring maternal
and neonatal safety. Since the publication of the new labor standards, the
concept of prolonged labor has been de-emphasized, and minimal intervention
during labor is now recommended. Consequently, the number of parturients
with total labor exceeding 24 hours has increased compared to previous periods.

Objective: To analyze the risk factors and maternal/neonatal outcomes in
women with total labor >24 hours and to explore labor management strategies
under the new labor standards.

Methods: This retrospective study collected clinical data from parturients
who received prenatal care and delivered at the Department of Obstetrics, First
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Affiliated Hospital of Nanjing Medical University from January to December
2022. Forty nulliparous women with singleton cephalic presentation and pro-
longed total labor (>24 h) were selected as the observation group, while 95
nulliparous women with singleton cephalic presentation and normal total labor
($ $24 h) who delivered during the same period served as the control group.
The two groups were compared regarding maternal age, BMI, gestational age
at delivery, gestational diabetes mellitus, gestational hypertension, neonatal
birth weight, labor characteristics, labor analgesia rate, and labor intervention
rate. Multivariate logistic regression analysis was used to identify risk factors
for total labor >24 h. Maternal and neonatal outcomes were compared between
groups, including intrapartum fever, amniotic fluid contamination, episiotomy,
operative vaginal delivery, cervical laceration, postpartum hemorrhage, manual
placental removal, fetal distress, neonatal asphyxia, and neonatal intensive care
unit (NICU) admission.

Results: No significant differences were observed between the two groups in
maternal age, BMI, gestational age, gestational hypertension, gestational di-
abetes, or neonatal birth weight (P>0.05). The observation group had signifi-
cantly longer first stage, second stage, and total labor duration, as well as higher
rates of labor analgesia and labor intervention (P<0.05). However, multivariate
logistic regression analysis revealed that neither labor analgesia nor labor inter-
vention were independent risk factors for total labor >24 h (P>0.05). There
were no significant differences in postpartum hemorrhage, manual placental re-
moval, or neonatal asphyxia rates between groups (P>0.05). The observation
group showed significantly higher incidences of intrapartum fever, amniotic fluid
contamination, episiotomy, operative vaginal delivery, cervical laceration, fetal
distress, and NICU admission (P<0.05). No neonatal asphyxia occurred in
either group.

Conclusion: Due to prolonged labor, the rates of labor analgesia and labor
intervention increase significantly in women with total labor >24 h. While pro-
longed labor does not increase the incidence of postpartum hemorrhage, manual
placental removal, or neonatal asphyxia, it does increase the risk of intrapartum
fever, amniotic fluid contamination, episiotomy, operative vaginal delivery, cer-
vical laceration, fetal distress, and NICU admission. Obstetricians should pay
close attention to adverse maternal and neonatal outcomes associated with pro-
longed labor and manage labor on an individualized basis.

Keywords: Parturition; Obstetric labor; Pregnancy outcome; Fetal distress;
Management of labor stage; Labor analgesia; Labor intervention; Risk factors

Introduction

Total labor refers to the complete childbirth process, from the onset of regu-
lar uterine contractions to the delivery of the fetus and placenta, and consists
of three stages: the first stage (cervical dilation), second stage (fetal expul-
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sion), and third stage (placental expulsion). Labor management is essential for
ensuring maternal and neonatal safety, and standardized, individualized labor
management is the primary approach to improving outcomes.

China previously adopted the labor management model proposed by Friedman
in 1954, which gained worldwide recognition. However, recent clinical prac-
tice has revealed that this model is no longer suitable for contemporary ob-
stetrics due to increased maternal age at delivery, reduced physical labor, and
widespread use of labor analgesia. In 2014, the Obstetrics Subgroup of the
Chinese Society of Obstetrics and Gynecology published the Fzpert Consensus
on New Labor Standards and Management (2014), which was developed based
on comprehensive review of domestic and international literature and guidelines
from the Eunice Kennedy Shriver National Institute of Child Health and Human
Development (NICHD), American College of Obstetricians and Gynecologists
(ACOG), and Society for Maternal-Fetal Medicine (SMFM).

Historically, total labor >24 h was diagnosed as prolonged labor and consid-
ered to lead to adverse pregnancy outcomes. However, the 2014 consensus
de-emphasized the definition of prolonged labor and recommended minimizing
labor interventions while substantially extending labor time limits, resulting in
an increased number of parturients with total labor >24 h. This study ana-
lyzes women with total labor >24 h to evaluate the risk factors for prolonged
labor and associated maternal/neonatal outcomes, aiming to provide guidance
for clinical practice, individualized labor management, and reduction of adverse
outcomes.

Methods
Study Subjects

This retrospective study selected 135 nulliparous women with singleton cephalic
presentation who received regular prenatal care and delivered at the First Affil-
iated Hospital of Nanjing Medical University between January and December
2022. Participants were divided into an observation group (total labor >24 h,
n=40) and a control group (total labor $ $24 h, n=95).

Inclusion criteria: (1) Singleton pregnancy; (2) Full-term delivery; (3) Nulli-
parous; (4) Labor managed according to the Ezpert Consensus on New Labor
Standards and Management (2014).

Exclusion criteria: (1) Cesarean delivery.

Data Collection
Maternal and neonatal clinical data were collected and recorded, including:

General characteristics: Maternal age, BMI, gestational age at delivery, ges-
tational hypertension, gestational diabetes mellitus, neonatal birth weight.
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Labor characteristics: Duration of first, second, and third labor stages; total
labor duration; use of labor analgesia; labor interventions (including intravenous
diazepam, intramuscular pethidine, phloroglucinol, oxytocin augmentation, and
artificial rupture of membranes).

Maternal and neonatal outcomes: Intrapartum fever, amniotic fluid con-
tamination, episiotomy, operative vaginal delivery, cervical laceration, postpar-
tum hemorrhage, manual placental removal, fetal distress, neonatal asphyxia,
and NICU admission.

Statistical Analysis

SPSS 23.0 software was used for statistical analysis. Normally distributed con-
tinuous variables are presented as mean + standard deviation (x-4s) and com-
pared using independent samples t-test. Non-normally distributed continuous
variables are presented as median (interquartile range) [M(P25,P75)] and com-
pared using Mann-Whitney U test. Categorical variables are presented as fre-
quencies and percentages and compared using 2 test or Fisher’ s exact test.
Multivariate logistic regression analysis was performed to identify influencing
factors for total labor >24 h. Statistical significance was set at P<0.05.

Results
General Characteristics

No significant differences were found between the two groups in maternal age,
BMI, gestational age, gestational hypertension, gestational diabetes, or neonatal
birth weight (P>0.05) .

Labor Characteristics

No significant difference was observed in third stage duration between groups
(P>0.05). However, the observation group had significantly longer first stage,
second stage, and total labor duration, as well as higher rates of labor analgesia
and labor intervention compared to the control group (P<0.05) .

Multivariate Logistic Regression Analysis

Using total labor >24 h as the dependent variable (assignment: >24 h=1, $ $24
h=0) and clinical risk indicators with P<0.1 in Tables 1 and 2 (BMI, gesta-
tional age, neonatal birth weight, labor analgesia) as independent variables,
multivariate logistic regression analysis showed that none of these factors were
independent predictors of total labor >24 h (P>0.05) .

Maternal and Neonatal Outcomes

No significant differences were found between groups in postpartum hemorrhage,
manual placental removal, or neonatal asphyxia rates (P>0.05). The observa-

chinarxiv.org/items/chinaxiv-202307.00693 Machine Translation


https://chinarxiv.org/items/chinaxiv-202307.00693

ChinaRxiv [$X]

tion group had significantly higher incidences of intrapartum fever, amniotic
fluid contamination, episiotomy, operative vaginal delivery, cervical laceration,
fetal distress, and NICU admission (P<0.05) . Among the 9 neonates trans-
ferred to NICU in the observation group, 4 had low pulse oximetry and 5 had
tachypnea, all with good prognoses.

Discussion

In 2014, the Obstetrics Subgroup of the Chinese Society of Obstetrics and Gy-
necology issued guidelines that de-emphasized the definition of prolonged labor
and advocated for minimal intervention when maternal and fetal conditions per-
mitted, leading to an increased number of parturients with total labor >24 h.
Although the concept of prolonged labor is no longer emphasized, excessively
long labor may still result in adverse maternal and neonatal outcomes. To eval-
uate the impact of prolonged labor on outcomes, this study analyzed the risk
factors and maternal/neonatal outcomes in women with total labor >24 h to
further standardize labor management.

This study compared general characteristics between groups, including mater-
nal age, BMI, gestational age, gestational hypertension, gestational diabetes,
and neonatal birth weight, finding no significant differences. Logistic regres-
sion analysis also indicated these were not risk factors for total labor >24 h.
KHALIFA et al. [5] compared 174 women with normal BMI and 164 with high
BMI, finding that high-BMI women who delivered vaginally had significantly
increased neonatal birth weight and prolonged first and second stages, leading
to increased risks of chorioamnionitis, cervical laceration, wound infection, and
NICU admission. Our findings differ from this, while SHEN Nan et al. [6]
reported no significant differences in maternal age, gestational age, BMI, gesta-
tional diabetes, gestational hypertension, premature rupture of membranes, or
labor induction between groups with total labor >24 h and $ $24 h, consistent
with our results.

Previous studies have shown that although labor analgesia significantly relieves
maternal pain, it substantially increases the incidence of prolonged second stage,
leading to adverse outcomes such as chorioamnionitis, cervical laceration, post-
partum hemorrhage, and increased NICU admission rates and short-term neona-
tal morbidity [7-10]. SHEN Nan et al. [6] confirmed that labor analgesia is a
risk factor for total labor >24 h. In our study, although the observation group
had a significantly higher labor analgesia rate than the control group, multivari-
ate logistic regression analysis revealed it was not an independent risk factor
for total labor >24 h. This discrepancy may be due to selection bias from our
relatively small sample size and requires further investigation. Clinically, close
attention should still be paid to labor management after analgesia, particularly
during the second stage.

Additionally, our results showed that the observation group had a significantly
higher labor intervention rate, likely because clinicians and midwives often im-
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plement active interventions during actual labor management to reduce poten-
tial risks associated with prolonged labor, consistent with previous findings [6].

This study examined perinatal outcomes in nulliparous women with total la-
bor >24 h. No significant differences were found in postpartum hemorrhage
or manual placental removal rates between groups (P>0.05), while the obser-
vation group had significantly higher incidences of intrapartum fever, amniotic
fluid contamination, episiotomy, operative vaginal delivery, and cervical lacera-
tion (P<0.05). Prolonged labor increases the likelihood of fever, amniotic fluid
contamination, and fetal distress. When abnormalities occur, active interven-
tion becomes necessary, often resulting in increased intervention rates, operative
vaginal delivery rates, and episiotomy rates, consistent with MATTA et al. [11].
YAN Sisi et al. [12] demonstrated in 2016 that prolonged labor does not increase
postpartum hemorrhage incidence, and our study similarly found no significant
differences in postpartum hemorrhage or manual placental removal rates. This
may be because prophylactic uterotonic agents administered immediately after
delivery in prolonged labor cases substantially reduce postpartum hemorrhage
and manual placental removal rates. Other studies have also found no signifi-
cant changes in postpartum complication rates under the new labor standards
for women with total labor >24 h [13].

Our results showed no neonatal asphyxia in either group, but significantly higher
rates of fetal distress and NICU admission in the observation group (P<0.05).
Among the 9 neonates transferred to NICU in the observation group (4 with low
pulse oximetry, 5 with tachypnea), all had good prognoses and were discharged
within one week. Thus, although prolonged labor increases the incidence of am-
niotic fluid contamination and fetal distress, it does not affect perinatal progno-
sis or outcomes, consistent with previous research [6,12-17].

In summary, under the new labor management model, extended labor duration
significantly increases the incidence of intrapartum fever, amniotic fluid contam-
ination, episiotomy, operative vaginal delivery, cervical laceration, fetal distress,
and NICU admission, while showing no significant impact on postpartum hem-
orrhage, manual placental removal, or neonatal asphyxia rates. These findings
suggest that obstetricians should closely monitor labor progress when total la-
bor exceeds 24 h, strengthen interventions, actively promote labor progression,
provide symptomatic treatment, ensure maternal psychological well-being, and
prepare for assisted delivery and neonatal resuscitation to reduce adverse ma-
ternal and neonatal outcomes.
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