
Issue 26. February 2023 | Cardiometry | 491

ORIGINAL RESEARCH Submitted: 2.02.2023; Accepted: 19.02.2023; Published online: 25.02.2023

Machine Learning Applied To 
Cervical Cancer Data
1R. Senkamalavalli, 2Madona B Sahaai, 3V. Vidya Lakshmi, 
4Kanchana A, 5N. Sundara Rajulu

1Associate Professor, Department of Computer Science and En-
gineering, East Point College of Engineering and Technology, 
Bangalore, Karnataka, India. 
2Assistant Professor, Department of Electrical and Electronics 
Engineering, Vels Institute of Science Technology & Advanced 
Studies (VISTAS), Chennai, Tamil Nadu, India. 
3Assistant Professor, Department of Electronics and Commu-
nication Engineering, Velammal Engineering College, Chennai, 
Tamil Nadu, India. 
4Assistant Professor, Department of Computer Science and 
Engineering, Panimalar Engineering College, Chennai, Tamil 
Nadu, India. 
5Professor, Department of Information Technology, Excel Engi-
neering College Coimbatore Highways, Namakkal, Tamil Nadu, 
India. 

E-mail: 
1senkamalavalli.raja@gmail.com, 
2madona.sahaai@gmail.com, 
3vidhyalakshmivec2010@gmail.com, 
4akanchana2683@gmail.com, 
5drsundararajulu@gmail.com

ABSTRACT
Cervical cancer is a type of cancer that occurs in the cells of 
the cervix. Cervix is the lower part of the uterus that connects 
to the vagina. It arises due to the abnormal growth of cells and 
spreads to other parts of the body. Smoking is also considered 
as one of the main causes for cervical cancer. Long term use 
of Oral contraceptive pills can also cause cancer. Also having 
multiple pregnancies can cause cervical cancer. Cervical cancer 
often has no symptoms in its early stages. It is fatal most of the 
time. The most common symptom is unusual vaginal bleeding. 
Here the machine learning algorithms are used to predict the 
occurrence of cervical cancer. Predicting the presence of cervi-
cal cancer can help the diagnosis process to start at an earlier 
stage. 

Keywords
Machine learning, Cervical cancer, Abnormal growth, Oral con-
traceptive

Imprint
R. Senkamalavalli, Madona B Sahaai, V. Vidya Lakshmi, Kancha-
na A, N. Sundara Rajulu. Machine Learning Applied To Cervi-
cal Cancer Data. Cardiometry; Issue No. 26; February 2023; p. 
491-498; DOI: 10.18137/cardiometry.2023.26.491498; Available 
from: http://www.cardiometry.net/issues/no26-february-2023/
machine-learning-applied

HPV (Human papilloma virus) is the one of the vi-
rus that causes cervical cancer. The early stages of can-
cer are completely free of symptoms. It is only during 
the later stages of cancer that symptoms appear. We 
can use machine learning techniques to predict if a 
person has cancer or not. Around the globe, around a 
quarter of million people die owing to cervical cancer. 
Screening and different deterministic tests confuse the 
available Computed Aided Diagnosis (CAD) to treat 
the patient correctly for the cancer. Several factors for 
cancer include age, number of sexual partners, age of 
first sexual intercourse, number of pregnancies, smok-
ing habits, hormonal, STD’s detected in the patient 
and any diagnosis performed for cancer and diseases 
like HPV (Human papillomavirus) and CIN (Cervi-
cal intraepithelial neoplasia). For cervical cancer, the 
screening methods include cytology, Schiller, Hinsel-
mann and the standard biopsy test. Each test is carried 
out to detect the presence of cervical cancer. Different 
models are tried on the dataset. Fine tuning of the pa-
rameters is done. The performance of different models 
are compared. And finally, the best models are recom-
mended that can be used to predict cancer. 

An Introduction to Health Inequities in India, the 
Case of Cervical Cancer: Cervical cancer is a signifi-
cant public health concern in India, with an estimated 
134, 420 incident cases and 72, 825 associated mor-
talities in 2008.However, in reality, this may be a low 
estimate of the true burden of cervical cancer among 
women in India. Although India has an excellent pri-
vate healthcare system, many government-sponsored 
hospitals and clinics, intended to provide equal access 
to healthcare for the poor, are severely underfunded 
and overwhelmed. Health policy analysts have cit-
ed India as having one of the lowest per capita rates 
of government healthcare expenditure in the world, 
amounting to approximately USD 2.20 per capita, per 
year Furthermore, 80% of this healthcare allotment is 
budgeted for salaries. Perhaps even more disconcert-
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ing is the disparity in the allocation of the already scare 
health care resources. It is estimated that approximate-
ly 30% of the healthcare funds provided by the gov-
ernment of India are consumed by the wealthiest 20% 
of the population. Meanwhile, a stark 10% of the gov-
ernment’s contribution to healthcare is spent on the 
poorest 20% of the population. Additionally, approxi-
mately 80% of total expenditure on healthcare is paid 
directly by consumers to private, for-profit, healthcare 
facilities. These figures not only suggest a significantly 
lower level of access to healthcare among the poor in 
India, but also highlight how health easily becomes a 
Commodity. As is the case for many diseases, in India, 
a woman’s risk of cervical cancer is largely mediated by 
socioeconomic factors. 

Women in India are five times more likely to devel-
op and seven times more likely to die from cervical can-
cer simply because they face multiple barriers, many of 
which are socially determined, in accessing basic screen-
ing and treatment services. Based on this, the observed 
differences in cervical cancer morbidity and mortality, 
between women in the United States and India can be 
considered as a health inequity. Over the past 70 years, 
deaths from cervical cancer have markedly declined in 
many Western populations. This decline in observed cas-
es of cervical cancer directly corresponds to the adoption 
of routine cervical cancer screening practices. Given the 
effectiveness and direct public health impact, the cytolo-
gy-based Babes-Papanicolaou [Pap] test has been cited as 
one of the top ten public health achievements of the 20th 
century. However, despite the documented benefits of 
screening, significant disparities in cervical cancer mor-
bidity and mortality exist between economically-defined 
regions of the world. The observed inequities in cervical 
cancer are attributable to differences in population-level 
screening coverage. Cervical cancer is preventable and 
treatable. Global inequities in cervical cancer deaths are 
preventable and therefore may be viewed as unjust. The 
significance of cervical cancer among cancers affecting 
women, the disparity of its prevalence, the role of sex-
ually-transmitted Human Papillomavirus [HPV] it its 
etiology, and the effectiveness of screening strategies in 
its prevention. 

10 Facts at a Glance – Cervical Cancer: 
1. Worldwide, cervical cancer is the third most 

common cancer among women. 
2. Worldwide, every two minutes a woman dies 

from cervical cancer. 

3. 86% of cervical cancer cases and 88% of deaths 
occur in developing regions. 

4. In India, cervical cancer is the single most com-
mon cancer. 

5. For every 35 women in India, one will be diag-
nosed with cervical cancer. 

6. In the United States, one in every 192 women 
will develop cervical cancer. 

7. Sexually transmitted HPV is a necessary factor 
in cervical cancer. 

8. Worldwide, 70% of cervical cancer is caused by 
HPV types 16 and 18.

9. More than 80% of women will be infected with 
HPV at some time. 

10. Cervical cancer is one of three cancers effec-
tively prevented with screening. 

PROBLEM STATEMENT
Building a predictive model which will predict the 

Cervical Cancer better than the Existing system base-
don available data and machine learning prediction. 

The key disadvantage of traditional diagnosis is 
that an expert is required for analysis and revealing 
of pathological test results. However sometimes, suf-
ficient numbers of experts are not available and there 
may be problem of disagreement among experts. 
These disadvantages can be excluded by machine 
learning techniques which can be used to improve the 
accuracy and precision in clinical diagnosis. Taking 
the advantages machine learning, the paper presents 
machine learning based approach for prediction of 
cervical cancer. 

LITERATURE SURVEY
[1] Y. E. Kurniawati, A. E. Permanasari and S. 

Fauziati, “Comparative study on data mining clas-
sification methods for cervical cancer prediction 
using pap smear results, ” 2016.

Cervical cancer became the highest cause of can-
cer deaths in women globally. There has been a lot of 
research using data mining techniques with variety of 
different data mining models that can be used for an-
alyzing cervical cancer. In this research, data that be 
used were obtained from the medical records of the 
Pap smear test results. There are 38 symptoms and 7 
classes. Naïve Bayes, Support Vector Machines (SVM), 
and Random Forest Tree was used to evaluate the per-
formance of the classifier. The performance matric 
that used in this study are accuracy, recall, precision, 
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and ROC curve. Based on the performance matric, 
Random Forest Tree is the best classifier among other 
classifiers to classify Pap smear results. Cervical can-
cer screening and HPV testing are done with a Pap 
smear test. However, this examination requires a lot 
of time, costly and highly susceptible bias of the ob-
server during the process of investigation and analy-
sis. To overcome these problems, several studies have 
modeled the machine learning with a variety of ap-
proaches have been made. However, these studies are 
constrained by the limitation of the data amounts and 
the imbalanced data that caused by the different ra-
tio of each case. This can lead to errors in the clas-
sification of the minority due to the tendency of the 
classification results that focus on the majority class. 
This study addressed the handling imbalance data on 
classification of cases Pap test results using the method 
of over-sampling. 

[2] Anjali Deswal, Sanjeev Dhawan, Kulvinder 
Singh, “A Technique For Determining The Early 
Detection For Cervical Cancer”, 2019.

The purpose of this study is to facilitate the patient 
to know the prediction of the risk level of cervical can-
cer so that if identified high disease risk level, patients 
can contact the hospital in order to get further treat-
ment. The application developed using the Logistic 
Regression method, while the data used in the study 
was obtained from the RSI Jemursari Hospital, Sura-
baya Indonesia from 1 August 2017 until 1 December 
2017.From the results of research, it was found that 
factors are greatly affect

the risk of cervical cancer is vaginal bleeding, 
lumps in the vagina, and pain in the waist or lower ab-
domen. This application can help patients to know the 
prediction of the level of risk of cervical cancer they 
suffered. The results of the experiments using Logistic 
Regression method has been carried out together with 
Naïve Bayes and Decision Trees shown that Logistic 
Regression method gives better accuracy compared 
with two other methods. Logistic Regression method 
used has a high accuracy level of around 95% in the 
data classification, as well as the precision of classifi-
cation on precision and recall which means the result 
shows a pretty good performance. 

[3] Muhammed FahriUnlersen, Kadir Sabanci, 
MucizOzcan, “Determining Cervical Cancer Possi-
bility by Using Machine Learning Methods”, 2017.

World Health Organization (WHO) calls cancer as 
a generic term for a large group of diseases that can 

affect any part of the body. Sometimes it could be 
the cause of loss of patients. Cancer arises from the 
transformation of normal cells into tumor cells in a 
multistage process that generally progresses from a 
pre-cancerous lesion to a malignant tumor. When 
identified early, cancer is more likely to respond to 
effective treatment and can result in a greater prob-
ability of surviving, less morbidity, and less expensive 
treatment. Cancer mortality can be reduced if cases 
are detected and treated early. In this fact, it is import-
ant to determine someone has highly cancer risk by 
using a survey. In this study, a classification of patients 
due to their answers to a survey has been done to de-
termine someone who has highly cervical cancer risk. 
The dataset has 858 records with 33 attributes and a 
biopsy result. In the dataset, number of the patients 
with cervical cancer diagnosis is 55 and the number 
of healthy patient is 803.This dataset has been divided 
into two groups randomly as train and test. The train 
group is 66% of the main dataset so there are 565 re-
cords in the train dataset. The rest of the dataset has 
been assigned as test dataset. The test dataset has 292 
records. The classification has been done by using var-
ious methods like Multilayer Perceptron, Bayes Net 
and k-Nearest Neighbor. Correctly classified instances 
and percentage, true positive and false positive classi-
fied instances rate for each class and confusion matrix 
have been presented for each method and all of the 
results are discussed. 

[4] Y. M. S. Al-Wesabi, Avishek Choudhury, 
“Classification of Cervical Cancer Dataset” 2018.

Cervical cancer is the leading gynecological ma-
lignancy worldwide. This paper presents diverse 
classification techniques and shows the advantage of 
feature selection approaches to the best predicting of 
cervical cancer disease. There are thirty-two attributes 
with eight hundred and fifty-eight samples. These 
attributes include demographic information, habits 
like smoking and historic medical records. The com-
plexity of this data is the multiple screening and diag-
nosis approaches that leads to a complex ecosystem. 
Besides, this data suffers of missing values and imbal-
ance data. Therefore, over-sampling, under-sampling 
and imbedded over and under sampling have been 
used. Furthermore, dimensionality reduction tech-
niques are required for improving the accuracy of the 
classifier. Is the first contributor such that transform 
learning method was the main purpose of the study to 
show its impact on sharping the accuracy have stud-
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ied the same data using cost-sensitive classification 
with Decision Tree classifier. The good results have 
been reported by such that Support vector machine 
with different approaches were applied to yield almost 
94% accuracy. Therefore, feature selection methods 
have been studied as they divided into two distinct 
categories, filters and wrappers. The results show that 
age, first sexual intercourse, number of pregnancies, 
smokes, hormonal contraceptives and STDs: genital 
herpes are the main predictive features with high ac-
curacy with 97.5%. Decision Tree classifier is shown to 
be advantageous in handling classification assignment 
with excellent performance. 

SYSTEM DESIGN
System design architecture aims in developing a 

GUI in the frontend for the users as output by doing a 
various ML methodology in the backend. It first col-
lects the data from a website and the null values are 

removed and replaced with a mean value and data ar-
rangement is done. The second step is preprocessing 
in which the data splitting takes place as training and 
testing data. The testing data is passed on to various 
algorithms that we have used in our project such as 
Logistic regression, SVM classifier, KNN, Navie bayes 
and Decision tree algorithm and then a model is 
trained and created using these datasets and clubbed 
with testing dataset to yield a better result. The final 
result is displayed in GUI format to the user such as 
class 1 prediction to be as positive with cancer and 
class 2 prediction to be as a person negative with can-
cer. 

Algorithms used: 

Logistic regression 
Logistic regression is a supervised learning classi-

fication algorithm used to predict the probability of a 

Fig 4.1 System architecture
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target variable. The nature of target or dependent vari-
able is dischotomous, which means there would be 
only two possible classes. 

In simple words, the dependent variable is binary 
in nature having data coded as either 1(stands for suc-
cess/Yes) or 0(stands for failure/No). 

KNN (K Nearest Neighbors algorithm) 
KNN is a simple, easy to implement supervised 

machine learning algorithm that can be used to solve 
both classification and regression problems. 

For implementing the algorithm, we need data-
set. So during the first step of KNN, we must load the 
training as well as test data. Next, we need to choose 
the value of K i. e. the nearest data points. K can be any 
integer. For each point in the test data we do the fol-
lowing − Calculate the distance between test data and 
each row of training data. The most commonly used 
method tocalculate distance is Euclidean. Now, based 
on the distance value, sort them in ascending order. 
Next, it will choose the top K rows from the sorted ar-
ray. Now, it will assign a class to the test point based on 
most frequent class of these rows. Result will be pre-
dicted either in Class 1(positive) or Class 2(negative). 

SVM Classifier
Support Vector Machine (SVM) is a supervised ML 

algorithm which can be used for both classification or 
regression challenges. However, it is mostly used in 

classification problems. In the SVM algorithm, we plot 
each data item as a point in n-dimensional space with 
the value of each feature being the value of a particular 
coordinate. Then, we perform classification by finding 
the hyper-plane that differentiates the two classes very 
well. 

The goal of the SVM algorithm is to create the best 
line or decision boundary that can segregate n-dimen-
sional space into classes so that we can easily put the 
new data point in the correct category in the future. 
This best decision boundary is called a hyperplane. 

SVM chooses the extreme points/vectors that 
help in creating the hyperplane. These extreme cases 
are called as support vectors, and hence algorithm is 
termed as Support Vector Machine. 

Navies Bayes Classifier
Naive Bayes is a family of probabilistic algorithms 

that take advantage of probability theory and Bayes’ 
Theorem to predict the tag of a text (like a piece of 
news or a customer review). They are probabilistic, 
which means that they calculate the probability of each 
tag for a given text, and then output the tag with the 
highest one. The way they get these probabilities is by 
using Bayes’ Theorem, which describes the probability 
of a feature, based on prior knowledge of conditions 
that might be related to that feature. 

Working is as follow: 
• Step 1: Calculate the prior probability for given 

class labels
• Step 2: Find Likelihood probability with each attri-

bute for each class



496 | Cardiometry | Issue 26. February 2023

• Step 3: Put these value in Bayes Formula and calcu-
late posterior probability. 

• Step 4: See which class has a higher probability, giv-
en the input belongs to the higher probability class. 

Decision tree
A Decision Tree is a simple representation for clas-

sifying examples. It is a Supervised Machine Learning 
where the data is continuously split according to a cer-
tain parameter. 

Decision Tree consists of: 
1. Nodes: Test for the value of a certain attribute. 
2. Edges / Branch: Correspond to the outcome of a 

test and connect to the next node or leaf. 
3. Leaf nodes: Terminal nodes that predict the 

outcome (represent class labels or class distribu-
tion). 
There are two main types of Decision Trees: 

1. Classification Trees. 
2. Regression Trees. 

1. Classification trees (Yes/No types): 
What we’ve seen above is an example of classifica-

tion tree, where the outcome was a variable like ‘fit’ or 
‘unfit’. Here the decision variable is Categorical/ dis-
crete. 

Such a tree is built through a process known as bi-
nary recursive partitioning. This is an iterative pro-
cess of splitting the data into partitions, and then 
splitting it up further on each of the branches. 

2. Regression trees (Continuous data types): 
Decision trees where the target variable can take 

continuous values (typically real numbers) are called 
regression trees. (e. g. the price of a house, or a pa-
tient’s length of stay in a hospital) 

Working 
The Working procedure of project is as follows: 

1. Firstly collecting the data sets and removing the 
Null Values in the collected data sets. 

2. In datasets “?” are considered as null values. 
3. Null values are replaced with mean values. 
4. Attributes present in the datasets are rearranged 

in the user defined form. 
5. After the rearrangement the data has been pre-

processed, then after the preprocessing Data Splitting 
is done. 

6. The Splitting dataset is divided into Training 
dataset and Testing Dataset. 

7. The Training and Testing Dataset is to given to 
some of Algorithms such as SVM, KNN Classifier, 
Naïve Bayes, Decision Tree, Logistic Regression. 

8. The above mentioned algorithms are given to 
Set Hyper parameter then all these is given for Model 
Training and Model Creation. 

9. After creating a model it is given to the GUI 
(Graphical User Interface) then the prediction of Cer-
vical Cancer takes place whether the person has cervi-
cal cancer or not. 

Where the project is running in command prompt 
the steps for the Execution is as Follows: 
1. Firstly change the directory to desktop as cd Desk-

top
2. Then change the directory to your project virtual 

Environment scripts/active. 
3. Then Enter into project folder (i. e., source) cd 

source then for running the project python main. 
py

4. The output depends on the manual value if we give 
manual value as True then it takes the input from 
the user. 

5. If we give manual value as false then it takes the 
input from the system. 

6. The manual value= True for the input from the 
user we have to give all the features from csv file for 
any of the row till 35 feature, give input after that 
press double enter. 
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7. If we want output for particular data set then we 
can do above procedure. It will predict output for 
all possible inputs. 

8. If we don’t want to give manual input change the 
variable to false then it will take system input. 

9. Change the type variable in the main script and try 
for all the classifiers if we want a particular algo-
rithm output we can change type variable has 1, 2, 
3, 4, 5 if we want Navie Bayes classifier then enter 
type variable values has 1 all these changes we will 
do in the main source code

10. Then we are Executing evaluation metrics for 
all the classifier we are using then the precision 
recall and accuracy value will be displayed in 
the snapshot and there will be popup message 
showing whether the person has cervical cancer 
or not. 

11. We have used GUI (Graphical user interface) for 
the prediction of cancer. 

12. Where we will get refined output using graphical 
user input. 

CONCLUSION
To sum up, this article presents the comparison 

between different machine learning classifiers re-
spect to the best predictive model for Cervical Cancer 
Dataset. Results show that this data is biased and ad-
dressing the imbalanced data is the first step for eval-
uation. Three techniques have been used to address 
the imbalanced data; over-sampling, under-sam-
pling and combine both methods. Over-sampling 
yields better results than other two methods due to 
higher accuracy obtained by over-sampling. Fur-
ther studies are conducted by using feature selection 
methods. Consequently, the SBS and SFS are supe-
rior techniques to enhance the performance of the 
prediction with accuracy 95%. By selecting the com-
mon features among the DT and KNN in Section 
4.4, we obtain the best overall result with accuracy 
exceeds 97%. The selective features are Age, First 
sexual intercourse, number of pregnancies, Smokes, 
Hormonal Contraceptives and STD: genital herpes. 
Interestingly, all six-selective feature make sense for 
diagnosing the cervical cancer. Eventually, we prefer 
DT classifer over GNB classifier. As a future work, 
selection features by LASSO method have not been 
tested with the classifiers to see their influence. Sec-
ond potential work is multi-class classification with 
the four targets. 
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