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ABSTRACT

The mode of delivery is a crucial determinant
for ensuring the safety of both mother and
child. The current practice for predicting the
mode of delivery is generally the opinion of
the physician in charge, but choosing the
wrong method of delivery can cause different
short-term and long-term health issues for
both mother and baby. The purpose of this
study was twofold: first, to reveal the possible
features for determining the mode of
childbirth, and second, to explore machine
learning algorithms by considering the best
possible features for predicting the mode of
childbirth (vaginal birth, cesarean birth,
emergency cesarean, vacuum extraction, or
forceps delivery). An empirical study was
conducted, which included a literature
review, interviews, and a structured survey to
explore the relevant features for predicting
the mode of childbirth, while five different

machine learning algorithms were explored
to identify the most significant algorithm for
prediction based on 6157 birth records and a
minimum set of features. The research
revealed 32 features that were suitable for
predictingr modes of childbirth and
categorized the features into different groups
based on their importance. Various models
were developed, with stacking classification
(SC) producing the highest f1 score (97.9%)
and random forest (RF) performing almost as
well (fl-score = 97.3%), followed by k-
nearest neighbors (KNN; f1- score = 95.8%),
decision tree (DT, fl-score = 93.2%), and
support vector machine (SVM; fl-score =
88.6%) techniques, considering all (n = 32)

features.

1.INTRODUCTION

After a woman's pregnancy comes to

an end, she or he gives birth, either naturally
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or by a cesarean section. All things
considered, natural delivery ranks highest in
terms of frequency of delivery, followed by
cesarean section, emergency cesarean
section, vacuum extraction, and forceps
delivery. There are advantages and
disadvantages to each delivery method, and
the one that is selected may not be the best fit
for the woman. A variety of complications,
including fetal termination, heavy bleeding,
and respiratory difficulties for the infant, may
result from selecting the incorrect method of
delivery.Naturally occurring childbirth is the
norm, but it may go wrong for women who
are already experiencing symptoms, such as
those who are over the age of 35, have
preeclampsia or diabetes, or are carrying
multiple fetuses. Where the mother's or the
baby's safety is in jeopardy during a natural
birth, a cesarean section, c-section, or
cesarean delivery may be required. Though
cesarean section isn't always the ideal option,
it may save the lives of mother and baby in
some situations, as when the baby is in an
unusual position in the womb or when labor
isn't going according to plan.Notwithstanding
these concerns, the rates of caesarean
sections are rising at an alarming pace
globally. The World Health Organization
reports that the percentage of births involving
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a caesarean section increased from 12% in
2000 to0 21% in 2015, accounting for over half
of all births. With between one-third and half
of all maternal fatalities occurring after
cesarean sections, the total maternal mortality
rate ranged from 6 to 22 per 100,000 live
births. Developing and impoverished nations
are most hit hard by this problem; for
instance, in 2016, the incidence of needless
cesarean sections rose by 51% in Bangladesh.
Almost eighty-three percent of caesarean
sections performed in 2018 were not strictly
required. The maternal mortality rate in the
United States was 17 per 100,000 live births
in 2017, whereas the rate in Bangladesh was
173 per 100,000 live births, making it higher
than the rate in most industrialized nations.
Furthermore, the 2015 National Low Birth
Weight Survey of Bangladesh by the Institute
of Public Health Nutrition found that the
cesarean section rate was 35.5%, which is
higher than the 10-15% recommended range
by the World Health Organization. Cesarean
sections are associated with almost double
the risk of maternal death and morbidity as
preterm deliveries. After a cesarean section, a
woman runs the risk of experiencing a
number of health problems, including but not
limited to: infection, organ damage,

excessive bleeding, difficulties during
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subsequent  pregnancies, and  similar
complications. A surgical cesarean section,
also known as an emergency cesarean
section, may be necessary in the event that the
mother's or baby's condition is critical and
requires immediate attention. Emergency
cesarean sections are surgically identical to
traditional ones, but they pose a greater risk
of infection and other complications.
Most of the time, the responsible doctor or
nurse gets to decide on the delivery method.
An app for maternal healthcare that helps
clinicians forecast a delivery method that
works with the mother's traits might be useful
in lowering the risk of difficulties during
labor. Research on the prediction of
pregnancy outcomes and modes of delivery is
limited, and clinical decision-support
systems that take this into account are even
more rare. One such study was carried out by
Pereira and colleagues, who sought to design
data mining classification models that could
use real-time obstetric risk factors to predict
the types of deliveries. The "Intra partum"
Android app was created by Usman and
colleagues after an ultrasound-based research
that helped doctors predict the chances of a
healthy birth. Various more studies are
discussed in Section Il.In order to better

understand which factors are essential for
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delivery mode prediction and which ones
might help improve prediction accuracy,
further study and analysis are needed.
Because it is never practical or practicable to
analyze all the characteristics of a pregnancy
when the baby is being born, research should
also focus on finding algorithms or
procedures that yield better accuracy when
evaluating a small set of data.
Thus, this study set out to do two things: (a)
identify and rank the most important features
for mode of delivery prediction, and (b)
investigate machine learning methods and
build multiple frameworks using various
algorithms to reasonably accurately predict
mode of delivery with a minimum of features.
In order to accomplish these goals, we
conducted a mini-survey, interviews, and a
literature study to identify and rank the most
important elements. We evaluated the
performance of various prediction models
using fl scores, recall, and decision tree
(DT), k-nearest neighbors (KNN), random
forest (RF), support vector machine (SVM),
and stacking classification (SC) techniques to
find effective delivery modes.
Presented below is the structure of the
article's subsequent parts. Section Il provides
a short overview of the relevant studies. Here

in Section I, we lay out the study's
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methodology. Chapter IV details the steps
used to investigate the critical characteristics
for delivery mode prediction. | will compare
the performance of the different machine
learning models in Section V1, and in Section
V, we will quickly go over the performance
of five distinct prediction models. The debate
and final thoughts are laid forth in Section
VII. Last but not least, in section VIII, we
give thanks to everyone who helped with this

research.
2.LITERATURE SURVEY

Title:"Predicting Mode of Delivery in
Women with Previous Cesarean Section: An

Obstetric Model Using Machine Learning"

This study investigates the use of machine
learning algorithms to predict the mode of
delivery in women with a history of previous
cesarean section. The authors explore various
features and compare the performance of
different algorithms to develop an obstetric

model for predicting childbirth mode.

Title: "Feature Selection for Predicting Mode
of Delivery Using Machine Learning

Techniques™

Johnson et al. propose a feature selection
approach using machine learning techniques
to predict the mode of delivery. The study
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evaluates the effectiveness of different
feature subsets in improving prediction
accuracy and identifies the most informative

features for childbirth mode prediction.

Studies on the prediction of delivery styles,
difficulties during labor, preterm deliveries,
and similar topics are briefly reviewed in this
section. Using data mining to identify
obstetric  risk variables, Pereira and
colleagues were able to predict the kind of
delivery—normal, cesarean, forceps, or
vacuum—that would occur. The researchers
used a variety of data mining methods,
including DT, GLMs, SVMs, and NB, in
their investigation. When comparing these
models, DT produced the most accurate and
precise findings, making it the most desirable
for statistical measurements. Using a variety
of machine learning approaches, some
research has attempted to forecast delivery
methods and complications during labor. The
second issue is that several research used
various feature sets and techniques to achieve
the same goal. Third, even though the total
number of characteristics was the same, the
accuracy varied in some instances. The
quantity of characteristics was obviously
crucial, but most studies concentrated on
delivery mode prediction instead. This brings

us to our fourth point. Fifth, there has been no
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clear consensus among experts about the
most important characteristics for predicting
delivery outcomes, despite the many studies
conducted in this area. Therefore, more
research is required to allow the real-time
prediction of delivery modes with sufficient
accuracy using minimal information. In order
to help medical professionals and pregnant
women  reduce  serious  risks  and
complications during childbirth, this work
focused on predicting modes of delivery
using an optimal number of features. This
would allow mothers to give birth to their
children using the safest possible childbirth

procedures.
3. EXISTING SYSTEM

In order to determine the likelihood of a
normal, cesarean, forceps, or vacuum birth,
Pereira and colleagues used data mining to
discover obstetric risk variables. The
researchers used a variety of data mining
methods, including DT, GLMs, SVMs, and
NB, in their investigation. When comparing
these models, DT produced the most accurate
and precise findings, making it the most
desirable for statistical measurements.
Research has looked at how useful ultrasound
measures are in relation to delivery

outcomes; for instance, Khazardoost and
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colleagues evaluated translabial ultrasound
measurements and Bishop's ratings to see if
induction of labor was a good idea. Using
translabial ultrasonography, we assessed the
cervical length and the distance between the
fetal head and the pubis symphysis. Using
multivariate analysis, the predictive value of
Cervical length, Fetal Head Pubis Symphysis
Distance, and Bishop's score was discovered.
Compared to the Bishop's score, translabial
measures were shown to be a more
appropriate approach for tracking the
progress of labor. Ramanathan and
colleagues looked at the possible
consequences of labor, such as the possibility
of a longer pregnancy or the need of a
cesarean surgery since the induction attempt
failed. Researchers found that measuring
cervical length at 37 weeks might help
predict the need for an emergency C-section.
The likelihood of preterm birth, vaginal
delivery after cesarean section, and similar
concerns have been the subject of some
research aimed at predicting pregnancy
outcomes. In their research, Lipschuetz and
colleagues sought to create a tailored tool that
could anticipate vaginal births after cesarean
sections by combining several machine

learning techniques, such as gradient
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boosting, RF, balanced RF, and AdaBoost

ensembles.

A model for predicting vaginal deliveries
after cesarean sections was also created by
Tessmer-Tuck and  colleagues  using
multivariate analysis. The area under the
curve for the multivariate model that was
built using characteristics provided by the
Grobman prediction model was 75.7%, while
the one that was built using features assessed
by stepwise regression had an area under the
curve of 72.3%. Branddo and colleagues
conducted an additional investigation with
the goal of assessing the hazards associated
with patients' elective termination of
pregnancy. They used DT, SVMs, and GLMs
for classification. For support vector
machines (SVMs), the research found a
sensitivity of around 93% and an accuracy of
68%. Similarly, Lakshmi and colleagues
have out a C4.5 classification tree-based
prediction model to ascertain the relative
value of various pregnancy characteristics
and traits in forecasting the severity of risks
and problems. To reliably identify moms at
risk of preterm delivery and the traits
responsible for it, Goodwin and Maher
created a decision support system in another

research.
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3.1 PROPOSED SYSTEM

In most cases, the responsible medical
practitioner gets to decide on the delivery
method. Complications during labor may be
reduced with the use of a maternal healthcare
software that helps physicians forecast a
delivery method that is consistent with the
mother's features. For instance, Pereira and
colleagues performed research to construct
data mining classification models to forecast
delivery types utilizing obstetric risk factors
in real time; however, clinical decision-
support systems based on such research are

still in their infancy.

Using ultrasonography as a basis for their
research, Usman and colleagues created an
Android software named "Intrapartum” that
helps doctors predict the chances of a healthy
birth. This system also reviews other studies.
We need further studies to find out which
variables are most important for predicting
delivery modalities and which ones might
help us make better predictions. Because it is
usually impractical or impossible to analyze
all the characteristics of a pregnancy when
the baby is being born, research should also
focus on finding algorithms or procedures
that yield better accuracy when evaluating a

narrow set of data.
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Child Birth Datasets:-

Exploring Machine Learning Algorithms to Find the Best Features for Predicting Modes
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5. CONCLUSION

For the sake of moms' and babies' well-being,
it is essential to choose the most appropriate
methods of giving birth, but what factors
should be considered most heavily in making
these selections has not yet been thoroughly
investigated. To that end, the researchers in
this study used a feature selection approach
from the field of machine learning after
exhaustively investigating all potential
characteristics and categorizing them
accordingly. Next, we utilized the outcomes
of running five machine-learning algorithms
on various permutations of these classes to
zero in on the optimal technique for feature-
conserving birth model prediction. The
effectiveness of the method used in this
research was shown by the results for several

feature classes.
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