
Predicting Lifestyle Disease in the Canadian Population

Background

Conclusion

• Cardiovascular disease (CVD) and Type 2 diabetes (T2D):

• Are among the top 10 causes of death in Canada [1]

• Pose a significant burden on the Canadian economy: annual cost of 

CVD is approx. $21.2 Billion, while for T2D is just under $30 Billion [2,3] 

• CVD prevalence in Canada remains stable at 8.9% [4]; hospitalizations 

for structural heart disease increased by 50% from 2007 to 2017 [2]

• T2D prevalence was estimated at 9.3% of the Canadian population in 

2015 and is predicted to rise to 12.1% by 2025 [5]

• Individual, social, and environmental factors have been linked with an 

increased risk of CVD and T2D [6]

Results

Figure 2. AdaBoost Confusion Matrix

Objectives

Data Preprocessing:

• Environmental data interpolated using 

Empirical Bayesian Kriging

• Null values were removed

Figure 3. AdaBoost ROC Curve Figure 4. AdaBoost Precision-Recall Curve

Methodology

• To study to what extent machine 

learning classifiers can identify 

individuals who are 0 = Healthy, 

individuals diagnosed with 1 = CVD, 

2 = T2D , 3 = Both

• To identify important features of 

prediction to formulate evidence-

based recommendations for the 

prevention of CVD and T2D
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Bioecological Theory [7] – A Simplified Model

Classification:

• 70:30 stratified training and validation 

split

• 29 important features were subset from 

a selection of 113 features with 

theoretical basis

• Adaptive Boost Classifier (AdaBoost) 

with 3000 iterations

• Random Forest Classifier with 3000 

trees
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Next Steps:

• Compare most important predictors 

derived from theory vs those decided 

using feature selection algorithm

• Testing and comparing other variable 

subsets (i.e., health behaviour, social 

stress theory[13])
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Figure 1. Correlation Heatmap

Figure 6. Percentile Selected Features

Figure 5. Bioecological Theory FeaturesAdaBoost w/ 3000 iterations

▪ Overall accuracy of 86.6%

▪ Log loss of 1.38

Random Forrest w/ 3000 trees

▪ Overall accuracy of 86.5%

▪ Log loss of 0.415

Feature selection comparison

▪ Automated feature selection using 

percentile (F1 score ANOVA) 

performs better than handpicked 

features

Highly imbalanced class data

- Healthy = 97417 (86.39%)

- CVD =    8175 (7.25%)

- T2D  =    5243 (4.65%)

- Both =    1928 (1.71%)

Canadian Community Health Survey 

– Annual (2018) [8,9]

• Health, social, demography, and 

economy 

Environment and Climate Change 

Canada, Canadian Forest Service

• Air quality and climate normals, % 

canopy cover [10,11,12] 

Descriptive

• No strong correlation between top features

• Positive correlation between blood pressure 

and age

Predictive

• Able to predict occurrences of CVD, T2D, and 

both. 

• High rate of false positives, few false negatives

Prescriptive

• Can be used as a pre-screening tool, 

or to identify those at risk of developing 

CVD and/or T2D

• Modifiable risk factors: sedentary 

behaviour, smoking, and alcohol 

consumption patterns

Limitations and Future Directions

• Environmental data was not an effective 

predictor at the health region scale. Future 

work should include finer grain geographic data 

(i.e., postal code level)

• Data are cross-sectional; future studies should 

use longitudinal data to establish temporal 

precedence 

Data
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