
From current PATH data, 15% of smokers used EVP. In our model, we predicted how 

risk perception and perception of health impact may influence how many smokers use 

EVP. 

Factors of initiation to vaping products among smokers

INTRODUCTION

The objective of this study was to determine the relevant factors related to the adoption of electronic vapor products (EVP) among adult smokers. To identify predictive factors of EVP 

initiation among adult smokers, we applied machine learning approaches to data from the Population Assessment of Tobacco and Health (PATH) study [1]. This longitudinal study, 

conducted in the United States, assesses smoking-related behaviors, tobacco consumption, nicotine exposure, and health effects on individuals.

Our overall approach is outlined below, starting with data engineering, followed by 

machine learning and data interpretation. The processes include data collection 

and reprocessing, creation of training models, evaluating performance of models, 

selecting the most appropriate model and data interpretation. 

1. APPROACH
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The limited predictive power, 
indicates that the available factors do 
not fully explain the initiation of EVP. 
Additional factors might be necessary 
to gain a complete understanding of 
the initiation of EVP by smokers.
People's risk perception may change 
from one year to another, which is not 
accounted for in the model. As a 
result, the model may incorrectly 
classify some individuals as having 
initiate vaping than they actually not 
have (false positives) due to an 
increase in their relative risk 
perception. Conversely, it may also 
incorrectly classify others as not 
having initiated vaping when they 
actually have (false negatives) due to 
a decrease in their relative risk 
perception.

These findings provide valuable 
insights for public health strategies 
aiming to reduce smoking 
prevalence, particularly among 
younger adult individuals. Targeted 
education and awareness 
campaigns that address risk 
perception and health impact 
perception could be effective in  
helping adult smokers to initiate 
EVP use and thereby transitioning 
away from smoking.

Based on the data from PATH wave1 to wave 5, we extracted data for 7,749 exclusive 

smokers and identified 40 variables. 

2. DATA ENGINEERING

To ensure that the machine learning algorithms can interpret and learn from the 

categorical data effectively, one-hot encoding has been used to transform categorical 

variables into a numerical format.

Machine learning algorithms learn from data by identifying patterns, relationships, 

and structures within the data. A variety of seven Machine Learning algorithms were 

tested using Python and its Pycaret library [2]. These seven algorithms can be 

categorized as machine learning on based data or model, and ensemble learning 

based several models. 

3. MACHINE LEARNING

Fine tuning: each model was optimized using fine tuning to select their best 

hyperparameters, and then the models were compared.

Performance assessment: The performance of the seven classification methods 

were sorted by “F1-score”. F1-score is a metric to evaluate the performance of 

classification model based on a balance between precision and recall.

Model selected: Based on F1-score , Logistic regression model has been selected

‘Variable Importance’ is a valuable tool to interpret machine learning models and 

understand which factors have the most significant impact on the model's 

predictions. 

4. DATA INTERPRETATION

5. SIMULATION

A change in risk perception and health impact perception could potentially 

increase the EVP initiation rate of smokers from 3% to 30%

6. LIMITATIONS

• The initiation of EVP would be low if 

0% of smokers perceived EVP as 

less harmful than cigarette, and 0% of 

smokers considered cigarettes can 

cause lung disease.

• The initiation of EVP would be high if 

100% of smokers perceived EVP as 

less harmful than cigarette, and 100% 

of smokers considered cigarettes can 

cause lung disease

7. CONCLUSIONS
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