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Abstract

Objective: In Japan, the number of nulliparous pregnant women of advanced age, defined as 35 years or
older, has increased, and the age range has lengthened towards older age with the increased use of
infertility treatments. Given this trend, adverse labour outcomes, such as emergency caesarean delivery
(ECD), are expected to increase. Therefore, by focusing mainly on maternal age and infertility treatment
history, we aimed to establish a new prediction model for the likelihood of ECD after identifying the
influencing factors related to maternal and labour-related characteristics.

Materials and methods: The medical records of 1,521 pregnant women who were nulliparous between
2017/4/1 and 2024/3/31 at our hospital were retrospectively reviewed. First, for the 675 women who
were aged 30 years old or more, we calculated the rates of ECD in 8 groups classified according to
maternal age, infertility treatment, and other variables. Next, we performed multivariate logistic
regression analysis to assess the effect of each representative factor and established a prediction
model based on the number of factors that were significant in the multivariate analysis.

Results: Simple comparisons classified by maternal age revealed a constant increase in the rate of ECD
with increasing maternal age, and multivariate analysis revealed 7 significant factors, namely, advanced
maternal age, history of using assisted reproductive techniques (ART), small height, high Body mass
index (BMI), low Bishop score, late-term delivery, and large infant. In the prediction model constructed
with these 7 factors, the rate of ECD increased as the number of these factors increased.

Conclusion: The negative impact of advanced maternal age, namely, 40 years or older, and ART history,
on labour outcome is clear. A new prediction model has the potential to identify patients with an
extremely high probability of needing an ECD. These results may indicate that the management of the
labour process will become more difficult in the future.
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Introduction infertility ~ treatment, delayed marriage and
Due to lifestyle changes and increased use of  childbearing have become global phenomena (1-3),
and in Japan, the rates of pregnancy and delivery at
Correspondence: an advanced age have increased (4). In Japan and
Dr. Wataru Isono other countries, advanced maternal age is generally
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defined as 35 years or older at the estimated delivery
date (5, 6), but various age classifications, such as 35,
38, and 40 years old, have been used to identify age-
related risk factors for labour (6-8). Advanced-age
pregnancy is known to increase the risk of pregnancy
and labour-related complications (1, 4, 6-9),
and empirically, in our hospital, which is one of the
regional core hospitals in Japan, emergency caesarean
delivery (ECD) and instrumental delivery (ID) have
tended to increase with the increasing number of
nulliparous women of advanced age. On the other
hand, we have realized the relatively low likelihood
of spontaneous vaginal delivery (SVD) in nulliparous
women of advanced age. Additionally, with the
widespread use of assisted reproductive technology
(ART), including in vitro fertilization (IVF),
intracytoplasmic sperm injection (ICSI) and others
(10), the age range of pregnant women appears to
have lengthened towards older age (11). The rates of
unfavourable outcomes of labour can be expected to
increase in the future. Under these circumstances,
obstetricians may be required to more
comprehensively manage the labour process by
combining the factors derived from maternal age and
other various factors that have a negative influence
on labour outcomes (12, 13).

The prediction of and preparation for labour-related
problems has become increasingly important. In
particular, in nulliparous women older than 40 years
of age, conception by ART seems to be extremely
valuable. In these cases, more careful patient
assessment and appropriate intervention may be
needed. However, similar to our hospital, in rural
areas, the problems associated with limited medical
resources have become more serious. For this reason,
we need to be able to identify pregnant women who
have a high probability of needing an ECD as soon as
possible to prepare for the ECD. In some cases, it
may be justifiable to immediately perform a
caesarean section without an initial attempt at vaginal
delivery, if a highly accurate prediction model was
available. Therefore, we aimed to establish a
prediction model of labour outcome in which
maternal age and infertility treatment history are the
main focus. In this study, we identified influencing
factors among various maternal and labour-related
characteristics that were expected to have an impact
on the probability of ECD based on both our
experience and previous reports (12, 14, 15) and
establish a new prediction model by including these
factors in the model.
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Materials and methods

Data collection: This study was reviewed and
approved by the Human Ethical Committee of Kinan
Hospital (Approval number: 288). The deidentified
medical records of 731 nulliparous women aged 30
years or older who were hospitalized for spontaneous
labour pain (SLP), premature rupture of membranes
(PROM) or induction of labour (IOL), excluding
cases with selective caesarean section and those with
preterm birth (<37 gestational weeks (GWSs)), from
April 1, 2017, to March 31, 2024, were reviewed
retrospectively. In this analysis, IOL included various
labour interventions, such as the use of labour-
inducing agents and cervical dilation. Patients in
which ECD was almost inevitable were also
excluded. Such patients included those diagnosed
with hypertensive disorders of pregnancy (32
patients), foetal growth restriction (4 patients),
oligohydramnios (4 patients), nonreassuring foetal
status (10 patients), or COVID-19 (1 patient) and
patients who were directly transported from another
hospital (5 patients). ECD was performed in 45 of
these 56 patients (80.4%, Table 1).

Table 1: Excluded case list

Exclusion criteria ECD rate (n

HDP 75% (24/32)
NRFS 100% (10/10)
Transportation from other hospitals 80% (4/5)
Oligoamnios 100% (4/4)
FGR 50% (2/4)
COVID-19 100% (1/1)
Total 80.4% (45/56)

ECD: Emergency caesarean delivery, FGR: Foetal growth
restriction, HDP: Hypertensive disorders of pregnancy, NRFS:
Nonreassuring foetal status

The remaining 675 patients were classified into 1
of 3 groups according to the index of labour outcome:
SVD (417 patients); 1D, including vacuum delivery
(VaD) (125 patients), with no forceps delivery in our
hospital; and ECD (133 patients). Additionally, 846
nulliparous women aged 29 years or less were also
included; among them, ECD was performed in 98
patients (11.6% of 846 patients), and VaD was
performed in 97 patients (11.5% of 846 patients).
Next, we classified all patients into two groups,
SVD/ID and ECD, and we focused mainly on the
ECD group as the main index of unfavourable labour
outcomes for assessing each factor related to the
characteristics of the pregnant patients. Among these
indices, SVD and ID were included in the same
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group, because transvaginal delivery could be
achieved by performing ID. The clinical situations for
selecting ID, including cases of full cervical dilation
and favourable foetal head position (16, 17), were
complex and dependent on the skill levels of the
delivering clinicians.

To assess the influence of infertility treatments,
we divided all patients into three groups according to
pregnancy status, namely, no infertility treatment,
ART history and non-ART history, including
intrauterine insemination and ovulation-inducing
agents. Timed intercourse with or without using hCG
was not considered an infertility treatment. In this
study, the assessment of cervical condition at the time
of hospitalization was performed by using the Bishop
scoring system (18), which is a well-known
prediction method, and an a score of 5 or lower
indicated an immature cervix based on previous
studies (12, 19-21). Since the labour situation at the
time of hospitalization seemed to have an important
impact on the labour outcomes, we divided all
patients into the following 4 groups according to the
cause of hospitalization: IOL, PROM, SLP, and both
PROM and SLP.

Analysis methods: We extracted data on pregnant
patient characteristics, including basic personal
characteristics, labour situation, maternal
complications, and delivery results (Table 2).

Next, we focused on the 8 factors detected when
the patients were admitted to the hospital, namely,
maternal age, maternal height, maternal body mass
index (maternal BMI), GW, cause for hospitalization,
Bishop score, new-born birth weight and infertility
treatment, to roughly evaluate their impacts on labour
outcomes. Some subgroups were created to evaluate
the relationship between each factor and the rate of
ECD as follows: 1) maternal age, age 30 to 34 years,
age 35 to 39 years and age 40 to 44 years; 2) maternal
height less than 149.9 cm, 150.0 to 154.9 cm, 155.0
to 159.9 cm, 160.0 to 164.9 cm and over 165.0 cm; 3)
maternal BMI, less than 24.9 kg/m? 25.0 to 29.9
kg/m? and over 30.0 kg/m?; 4) GW at 37 weeks, 38
weeks, 39 weeks, 40 weeks, and 41 weeks; 5) cause
for hospitalization, including IOL, PROM, SLP, and
both PROM and SLP; 6) “Biship score”, namely, 0 to
2,31t05, 61to8and9to 13; 7) new-born birth weight
of less than 2499 g, from 2500 to 2999 g, from 3000
to 3499 g and over 3500 g; and 8) infertility
treatment, ART, non-ART and no infertility
treatment. Then, we compared the rates of ECD
among these subgroups (Figure 1). Maternal age,
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maternal height, maternal BMI and Bishop score
were based on previous reports (6-8, 21-23). Since in
many cases, the period between hospitalization and
the day when the estimated foetal weight was
measured was more than one week, new-born birth
weight was adopted as the index of foetal size.
Finally, with reference to the results of the
aforementioned simple comparisons, to identify the
factors influencing labour outcomes, namely, the
likelihood of ECD, we extracted data on maternal age
and the following 13 representative factors from
among these patient characteristics (Table 3): 1)
advanced maternal age, defined as an age > 40
(years); 2) ART history; 3) short height, defined as a
height < 150 (cm); 4) high BMI, defined as a
BMI > 30 (kg/m?); 5) low Bishop score, defined as a
Bishop score < 5; 6) late-term delivery, defined as
hospitalization at 41 GW; 7) large infant, defined as a
new-born birth weight > 3500 (g); 8) IOL, defined as
undergoing treatment for I0OL; 9) threatened preterm
labour history, defined as the presence of threatened
preterm labour before 37 GW; 10) gestational
diabetes mellitus (GDM), defined as patients with
GDM; 11) GBS positivity, defined as positivity for
vaginal group B streptococcus (GBS); 12)
Gynaecological operation history, defined as patients
who had previously undergone a gynaecological
operation; and 13) uterine leiomyoma, defined as
patients who had been diagnosed with uterine
leiomyoma. From the viewpoint of infertility
treatments, 42 years of age was one option for the
borderline of advanced age (10, 24). However, we
could not adopt this value because the number of
patients 41 years of age or older was extremely small
(41 years old: 10 patients; 42 years old: 10 patients;
43 years old: 5 patients; and 44 years old: 2 patients).
Statistical analyses were performed using
Microsoft Excel (Microsoft Corporation, Redmond,
WA) and JMP version 12 for Windows (SAS
Institute, Inc., Tokyo, Japan) to determine the
correlations between patient characteristics and the
failure of laparoscopic surgery. The odds ratios (ORS)
and 95% confidence intervals (Cls) were estimated to
determine the strengths of the correlations. P < 0.05
was considered to indicate statistical significance.

Results

Simple comparison of patient characteristics of
the SVD/ID and ECD groups

The patient characteristics are summarized in
Table 2.
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Figure 1: Relationship between each factor and ECD possibility
ART: Assisted reproductive technology, BMI: Body mass index, ECD: Emergency caesarean delivery, GW: Gestational week, IOL:
Induction of labour, PROM: Premature rupture of membranes, SLP: Spontaneous labour pain
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Table 2: Patient characteristics

Total ECD SVD/ID P value
mean = SD, Min — Max, n mean = SD, Min — Max, n mean = SD, Min — Max, n
Maternal age (year old) 33.9+3.2,30 - 44, n=675 35.0 £3.6, 30 - 44 n=133 33.6 £3.0, 30 - 43, n=542 <0.01
Maternal height (cm) 158.3 +5.2,142.0 - 175.0, n=675 157.2 +5.5, 146.0 - 169.0, n=133 158.6 +5.1, 142.0 - 175.0, n=542 <0.01
Maternal weight (kg) 63.4+8.9,41.0 - 97.6, n=675 65.1+9.7, 45.3 - 90.7, n=133 63.0 £ 8.7, 41.0 - 97.6, n=542 0.019
Maternal BMI (kg/m”2) 25.3+3.3,17.6 - 40.2, n=675 26.3+3.8,18.9 - 35.5, n=133 25.0+3.1,17.6 - 40.2, n=542 <0.01
Bishop score 5.7+3.3,0-13,n=675 40+29,0-12,n=133 6.1 +£3.3,0-13, n=542 <0.01
Gestational week (week) 39.7 £1.0, 37.0 - 41.9, n=675 40.2+£1.0,37.0-41.9n=133 39.6 £ 1.0, 37.0 - 41.7, n=542 <0.01
New-born birth weight (g) 3071.3 £344.9, 2194 - 4106, n=675 3179.3 £ 399.2, 2312 - 4089, n=133  3044.8 + 325.2, 2194 - 4106, n=542  <0.01
Blood loss amount (ml) 432.5 £329.2, 46 - 2556, n=675 556.9 + 317.5, 98 - 1793, n=133 402.0 £ 325.1, 46 - 2556, n=542 <0.01
Apgar score (1min) 8.6+0.9,1-10, n=675 8.2+1.2,1-10,n=133 8.6 £0.8, 4 - 10, n=542 <0.01
Apgar score (5min) 9.6+0.7,1-10, n=675 9.4+1.0,1-10,n=133 9.6 £0.7,4 - 10, n=542 <0.01
ART history n=83/675 n=36/133 n=47/542 <0.01
Non-ART history n=35/675 n=7/133 n=28/542 1.00
SLP n=357/675 n=47/133 n=310/542 <0.01
PROM n=201/675 n=48/133 n=153/542 0.10
PROM+SLP n=42/675 n=3/133 n=39/542 0.05
IOL n=75/675 n=35/133 n=40/542 <0.01
GBS positive n=86/675 n=16/133 n=70/542 0.87
GDM n=18/675 n=3/133 n=15/542 0.97
Threatened preterm labour history n=150/675 n=18/133 n=132/542 <0.01
Gynaecological operation history n=13/675 n=1/133 n=12/542 0.45
Uterine leiomyoma n=27/675 n=7/133 n=20/542 0.57

ART: Assisted reproductive technology, BMI: Body mass index, ECD: Emergency caesarean delivery, GBS: Group B Streptococcus, GDM: Gestational diabetes mellitus, GW:
Gestational week, ID: Instrumental delivery, I0OL: Induction of labour, Min.: Minimum, Max.: Maximum, No.: Number, PROM: Premature rupture of membranes, SLP: Spontaneous
labour pain, SD: Standard deviation, SVD: Spontaneous vaginal delivery
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Table 3: Identification of influencing factors for emergency caesarean delivery

Factor

Advanced maternal age > 40 years old
ART history

Short height <150

High BMI >30

Low Bishop score <5

Late-term delivery > 41 GW
Large infant > 3500

10L

Threatened preterm labour history
GDM

GBS positivity

Gynaecological operation history
Uterine leiomyoma

OR (95% ClI, n P value
2.8 (1.4 - 5.6, n=21/50) <0.01
2.9(1.6 - 5.0, n=36/83) <0.01
4.2 (1.8-9.6,n=14/31) <0.01
2.1(1.1-4.1,n=20/57) 0.030
2.3 (1.4 - 3.6, n=94/326) <0.01
2.8(1.5-5.2,n=39/91) <0.01
3.3(1.8-5.9,n=34/71) <0.01
1.2 (0.6 - 2.4, n=35/75) 0.64
0.7 (0.4 - 1.3, n=18/150) 0.25

0.7 (0.2 - 2.7, n=3/18) 0.55
0.9 (0.4 - 1.6, n=16/86) 0.63
0.5 (0.1 - 4.3, n=1/13) 0.47
0.7 (0.2 - 2.1, n=7/27) 0.53

ART: Assisted reproductive technology, BMI: Body mass index, Cl: Confidence interval, GBS: Group B
Streptococcus, GDM: Gestational diabetes mellitus, GW: Gestational week, IOL: Induction of labour, OR:

Odds ratio

When the data of the SVD/ID and ECD groups
were compared, we detected significant differences in
various factors related to both  maternal
characteristics and the labour situation. In this
analysis, differences in the amount of blood loss and
Apgar score were also detected. These results may
support the definition of ECD as an unfavourable
labour outcome.

Relationships between eight factors and delivery
method

As shown in Figure 1, when simply comparing the
rates of ECD in the respective subgroups, we could
macroscopically observe a general tendency towards
a constant increase with the increase in maternal age,
maternal BMI and GW, and a decrease of Bishop
score. Similarly, there were subgroups in which a
remarkably high rate of ECD was detected for the
other 4 factors. From these results, we extracted the
following 8 indices as candidates for the prediction
model: 1) advanced maternal age, 2) ART history, 3)
short height, 4) high BMI, 5) low Bishop score, 6)
late-term delivery, 7) large infant; and 8) IOL.
Factors influencing labour outcome

To identify significant factors affecting the
likelihood of ECD, multivariate analysis of 14
representative factors was performed (Table 3).
Among the 13 factors, the following 7 were
associated with a significantly increased rate of ECD:
advanced maternal age; ART history; small height;
High BMI; low Bishop score; late-term delivery; and
large infant, and the results for all of these factors
were roughly similar to those of various previous
reports (1, 9, 12, 25, 26). However, unexpectedly,
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IOL was not significant. This may be because the
effects of “late-term delivery” and “large infant” were
superior to those of “IOL”, although in some cases,
IOL was performed to treat patients who had reached
41 GWs or had a high foetal weight.
New scoring system for predicting emergency
caesarean delivery

Next, based on the results of the multivariate
analysis, we investigated the relationships between
the scores of the aforementioned 7 factors and the
likelihood of ECD. The indices of the prediction
model included advanced maternal age; ART history;
small height; High BMI; low Bishop score; late-term
delivery; and large infant (each 1 point). After the
scores of the 7 factors was determined, 675 patients
were divided into 5 groups, in which the points
ranged from O to 5. Although the highest score was
theoretically 7, among the 675 patients, the maximal
point value was 5. Then, the rates of ECD were
calculated for these 5 groups, because the number of
patients with 5 points was only 2. This analysis
revealed a consistent increase in the rate of ECD with
an increasing number of applicable factors (Figure 2).

Discussion

First, together with well-known factors, such as the
Bishop score, foetal weight and maternal height,
advanced maternal age and ART history also
significantly increased the likelihood of ECD. As
expected in this study, even when the borderline age
was set to 30 years, there was a clear difference in the
rates of ECD (11.6%, n=98/846 vs. 19.9%,
n=133/675, p<0.0001).
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Figure 2: Relationships between the number of factors and the likelihood of emergency

caesarean delivery

ART: assisted reproductive technology, BMI: body mass index, ECD: emergency caesarean delivery

Moreover, over 40% of the nulliparous pregnant
women over 40 years old had an ECD. Considering
the existence of a certain number of ID cases,
namely, approximately 20% in this study, some
problems may occur during labour in more than 60%
of nulliparous pregnant women aged 40 years or
older. Interestingly, ART history also had a negative
impact on labour outcomes independent of maternal
age. This might indicate a direct relationship between
reproductive ability and labour-related ability.
Because the number of pregnant women of advanced
age who conceive after ART treatment is expected to
increase, the management of labour will become
more difficult in the future. Finally, by adding the
other 5 significant factors shown in Table 3 for
predicting the risk of needing an ECD, a new
prediction model, in which the score ranged
theoretically from 0 to 7, was constructed. By using
this model, patients who had an extremely high risk
of ECD, namely, more than 80%, were identified.
When encountering nulliparous pregnant women with
scores of 3 or 4, relatively early preparation for ECD
may be needed, or in extreme cases, caesarean
delivery may be selected without trying to achieve
SVD. In the future, it would be desirable to
generalize this model after accumulating more cases
of advanced-age nulliparous pregnant women and
performing larger-scale analyses.
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However, there were some limitations in this
study. Unfortunately, since in most of the patients
with HDP, FGR and oligohydramnios, ECD was
determined almost entirely before starting IOL in our
hospital, probably due to limited medical resources,
so these factors were unavoidably excluded from the
analyses. To perform sufficient analyses of these
factors, large-scale facilities may be needed for the
use of abundant medical resources.

Finally, when considering other gynaecological
complications, unlike in previous reports (27), GDM
and other factors were not significant. This result
indicated that we could manage the labour process
without  considering ~ various  gynaecological
complications.

Conclusion

We detected the clear impact of maternal age and
ART history on labour outcomes in addition to other
labour-related factors. Based on these results, an
effective scoring system for predicting the possibility
of ECD could be established. Therefore, in the future,
it might become more important to consider factors
related to maternal age and infertility treatment when
managing the labour process.

Conflict of Interests
Authors declare no conflict of interests.

Vol. 18, No. 4, December 2024 223



Arakaki et al.

Acknowledgments

This research was supported by Kina Hospital
regarding the provision of medical information. The
author(s) disclose the receipt of financial support
from the Wakayama Prefecture Obstetrician Secure
Fund for the research, authorship, and/or publication
of this article.

The author(s) disclose no financial support for the
research, authorship, and/or publication of this article.

References

1. Wennberg AL, Opdahl S, Bergh C, Aaris Henningsen
AK, Gissler M, Romundstad LB, et al. Effect of
maternal age on maternal and neonatal outcomes after
assisted  reproductive technology. Fertil  Steril.
2016;106(5):1142-9 el14.

2. Finer LB, Philbin JM. Trends in ages at key
reproductive transitions in the United States, 1951-
2010. Womens Health Issues. 2014;24(3):e271-9.

3. Breart G, Barros H, Wagener Y, Prati S. Characteristics
of the childbearing population in Europe. Eur J Obstet
Gynecol Reprod Biol. 2003;111 Suppl 1:545-52.

4. Ogawa K, Urayama KY, Tanigaki S, Sago H, Sato S,
Saito S, et al. Association between very advanced
maternal age and adverse pregnancy outcomes: a Cross
sectional Japanese study. BMC Pregnancy Childbirth.
2017;17(1):349.

5. Hibino Y, Shimazono Y. Impact of egg donation
deliveries from domestic and overseas sources on
maternal care: a questionnaire survey of Japanese
perinatal physicians. Environ Health Prev Med.
2014;19(4):271-8.

6. Kim EH, Lee J, Lee SA, Jung YW. Impact of Maternal
Age on Singleton Pregnancy Outcomes in Primiparous
Women in South Korea. J Clin Med. 2022;11(4).

7. Walker KF, Bugg GJ, Macpherson M, McCormick C,
Grace N, Wildsmith C, et al. Randomized Trial of
Labor Induction in Women 35 Years of Age or Older.
N Engl J Med. 2016;374(9):813-22.

8. Ankarcrona V, Altman D, Wikstrom AK, Jacobsson B,
Brismar Wendel S. Delivery outcome after trial of
labor in nulliparous women 40 vyears or older-A
nationwide population-based study. Acta Obstet
Gynecol Scand. 2019;98(9):1195-203.

9. Wang JG, Sun JL, Shen J. Factors affecting failed trial
of labor and countermeasures: A retrospective analysis.
World J Clin Cases. 2020;8(16):3483-92.

10. Isono W, Wada-Hiraike O, Akino N, Terao H, Harada
M, Hirata T, et al. The efficacy of non-assisted
reproductive technology treatment might be limited in

224 Vol. 18, No. 4, December 2024

http://jfrh.tums.ac.ir

infertile patients with advanced endometriosis in their
30s. J Obstet Gynaecol Res. 2019;45(2):368-75.
11.Kenny LC, Lavender T, McNamee R, O'Neill SM,
Mills T, Khashan AS. Advanced maternal age and
adverse pregnancy outcome: evidence from a large
contemporary cohort. PL0oS One. 2013;8(2):e56583.

12.1sono W, Nagamatsu T, Uemura Y, Fujii T, Hyodo H,
Yamashita T, et al. Prediction model for the incidence
of emergent cesarean section during induction of labor
specialized in nulliparous low-risk women. J Obstet
Gynaecol Res. 2011;37(12):1784-91.

13. lliescu DG, Belciug S, Ivanescu RC, Dragusin RC,
Cara ML, Laurentiu D. Prediction of labor outcome
pilot study: evaluation of primiparous women at term.
Am J Obstet Gynecol MFM. 2022;4(6):100711.

14.Bouzaglou A, Aubenas I, Abbou H, Rouanet S,
Carbonnel M, Pirtea P, Ayoubi JMB. Pregnancy at 40
years Old and Above: Obstetrical, Fetal, and Neonatal
Outcomes. Is Age an Independent Risk Factor for Those
Complications? Front Med (Lausanne). 2020;7:208.

15. Tun MH, Chari R, Kaul P, Mamede FV, Paulden M,
Lefebvre DL, et al. Prediction of odds for emergency
cesarean section: A secondary analysis of the CHILD
term birth cohort study. PLoS One.
2022;17(10):e0268229.

16. Verma G, L., Spalding J, J., Wilkinson M, D., Hofmeyr
G, J.,, Vannevel V, O'Mahony F. Instruments for
assisted vaginal birth. Cochrane Database Syst Rev.
2021;9(9):CD005455.

17. Majoko F, Gardener G. Trial of instrumental delivery
in theatre versus immediate caesarean section for
anticipated difficult assisted births. Cochrane Database
Syst Rev. 2012;10(10):CD005545.

18.Bishop EH. Pelvic scoring for elective induction.
Obstet Gynecol. 1964;24:266-8.

19. Vrouenraets F, Roumen F, Dehing C, Akker E, Aarts
M, Scheve E. Bishop score and risk of cesarean
delivery after induction of labor in nulliparous women.
Obstet Gynecol. 2005;105(4):690-7.

20. Sinha P, Gupta M, Meena S. Comparing Transvaginal
Ultrasound Measurements of Cervical Length to
Bishop Score in Predicting Cesarean Section Following
Induction of Labor: A Prospective Observational
Study. Cureus. 2024;16(2):e54335.

21.Yo Y, Kotani Y, Shiro R, Yamamoto K, Fujishima R,
Takaya H, et al. Relationship between cervical
elastography and spontaneous onset of labor. Sci Rep.
2020;10(1):19685.

22.Eltayeb RA, Khalifa AA. Impact of Maternal Body
Mass Index on Maternal and Neonatal Outcomes
among Sudanese Women. Cureus. 2021;13(9):e18365.

Journal of Family and Reproductive Health 4



Prediction Model of Caesarean

23.Meyer R, Yinon Y, Levin G. Vaginal delivery rate by
near delivery sonographic weight estimation and
maternal stature among nulliparous women. Birth.
2023;50(3):557-64.

24.1sono W, Wada-Hiraike O, Shirane A, Fujimoto A,
Osuga Y, Yano T, et al. Alternative strategies to in
vitro fertilization/intracytoplasmic sperm injection
treatment for aged infertile women. Reprod Med Biol.
2012;11(1):69-72.

25. Bjorklund J, Wiberg-Itzel E, Wallstrom T. Is there an
increased risk of cesarean section in obese women after
induction of labor? A retrospective cohort study. PL0S
One. 2022;17(2):e0263685.

26.Shinchara S, Amemiya A, Takizawa M. Fetal
Biparietal Diameter as a Potential Risk Factor for
Emergency Cesarean Section due to Labor Arrest.

» Journal of Family and Reproductive Health

http://jfrh.tums.ac.ir

Tohoku J Exp Med. 2020;250(3):161-6.

27. Martis R, Crowther CA, Shepherd E, Alsweiler J,
Downie MR, Brown J. Treatments for women with
gestational diabetes mellitus: an overview of Cochrane
systematic reviews. Cochrane Database Syst Rev.
2018;8(8):CD12327.

Citation: Arakaki R, Isono W, Fukuda H, Tanaka J,
Minamino A, Hayashi S. Influencing Factor
Analysis and Prediction Model of Emergency
Caesarean Delivery for Advanced-Age
Nulliparous @ Women at the Time of
Hospitalization. J Family Reprod Health 2024,
18(4): 217-25.

Vol. 18, No. 4, December 2024 225



