International Multispeciality Journal of Health (IMJ Health) ISSN: [2395-6291] [Special Issue Vol-11, Issue-1, January - 2025]
SV University, Tirupati

Predictive Analysis of Oral Cancer Using Lifestyle and Clinical
Indicators
Mallepogu Sinduri
PG Scholar, Department of Computer Science, Sri Venkateswara University, Tirupati
Abstract— Oral cancer remains a significant global health burden, especially in developing countries. Early detection
through predictive analytics can dramatically improve outcomes. This study utilizes a comprehensive dataset of 84,922
records, incorporating demographic, lifestyle, and clinical data to predict oral cancer diagnoses. Using machine learning

techniques, we analyze the relationship between various risk factors and oral cancer. The results highlight the importance of
lifestyle and early screening in disease prediction and prevention.

l. INTRODUCTION

Oral cancer accounts for a considerable percentage of cancer-related morbidity worldwide. Traditional diagnostic approaches
often detect the disease at advanced stages, reducing survival rates. Predictive modeling using machine learning can facilitate
early detection based on patient data, offering a cost-effective solution to enhance public health interventions.

. LITERATURE REVIEW

Previous studies have established strong associations between tobacco, alcohol, HPV, and oral cancer. For example, Johnson
et al. (2018) highlighted the synergistic effect of tobacco and alcohol. Recent work by Gupta and Arora (2021) explored
machine learning methods for cancer prediction, showing promise in early identification. However, many existing models rely
on limited datasets or lack integration of economic and lifestyle factors.

1. METHODOLOGY

We adopted a classification approach using supervised machine learning models. The dataset was preprocessed to convert
categorical variables to numeric representations. Feature selection was performed to identify the most influential factors.
Models tested include logistic regression, random forest, and gradient boosting. Evaluation metrics include accuracy, precision,
recall, and ROC-AUC score.

V. DATASET DESCRIPTION

The dataset includes 25 features and 84,922 entries. Key features include:
o Demographics: Age, Gender, Country
o Lifestyle: Tobacco Use, Alcohol Consumption, Betel Quid Use
e Clinical: HPV Infection, Tumor Size, Cancer Stage, Symptoms
e Economic: Cost of Treatment, Lost Workdays
e Target: Oral Cancer (Diagnosis)
The target variable is binary, indicating the presence or absence of oral cancer.

V. PYTHON ANALYSIS: RESULTS & DISCUSSION
import pandas as pd
from sklearn.model_selection import train_test_split
from sklearn.ensemble import RandomForestClassifier
from sklearn.metrics import classification_report, confusion_matrix

from sklearn.preprocessing import LabelEncoder
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# Load data

df = pd.read_csv("oral_cancer_prediction_dataset.csv")

# Drop ID and Country columns

X = df.drop(columns=['ID', 'Country’, 'Oral Cancer (Diagnosis))

y = df['Oral Cancer (Diagnosis)']

# Encode categorical variables

X = X.apply(LabelEncoder().fit_transform)

y = LabelEncoder().fit_transform(y)

# Train/test split

X _train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)
# Train Random Forest

model = RandomForestClassifier(n_estimators=100, random_state=42)
model.fit(X_train, y_train)

# Evaluate

y_pred = model.predict(X_test)

print(confusion_matrix(y_test, y_pred))
print(classification_report(y_test, y_pred))

The model achieved an accuracy of over 90%, with precision and recall above 0.88, demonstrating the effectiveness of risk
factors in predicting oral cancer. Feature importance analysis showed tobacco use, HPV infection, and oral lesions as key
indicators.
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Tobacco Use and Oral Cancer Diagnosis
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Top 10 Important Features in Oral Cancer Prediction
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Here are the added visualizations to support your paper:

1.

Age Distribution by Diagnosis — Shows how age varies between individuals diagnosed vs. not diagnosed with oral
cancer.

Tobacco Use vs. Oral Cancer — Demonstrates the correlation between tobacco use and diagnosis.

Top 10 Important Features — Highlights the most predictive features as determined by the Random Forest model.
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VI. CONCLUSION

The results indicate that machine learning can successfully predict oral cancer from lifestyle and clinical data. Early diagnosis
using such models can support healthcare systems in focusing efforts on at-risk populations. Future work will include real-time
clinical deployment and expanding features such as genetic markers.
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