Supplementary File (4): Selected Features per FS Method

Selected Features Ranked by Hybrid LASSO + GA With Auto-Cutoff Excluding Screening Variables
T T | T I | I I T

Physical Activity 160000

Yearly Income 0.40185
Frequency of eating Fruits 0.28628
occupation 0.17082
0.14903 o

Frequency of eating Vegetables

Frequency of eating Grilled Chicken 0.05465 -

Age of smoking cessation 0.05355 —
Did you smoke? 0.04543 —
Quit smoking last 12 months 0.03983 -
C 8 Past Smoking 0.03276 -
Are you Current Smoker 0.03012 -
Pipe full of tobacco smoked (Weekly) & 0.01017 -
Alcohol consumption § 0.00757 |
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Normalized Hybrid LASSO + GA Importance Score




Selected Features Ranked by Hybrid mRMR + PSO

Physical Activity 1.00000

Place of Living 0.63103

Frequency of Eating Fruitss 0.45692
Residence 0.28794

Yearly Income 0.13060

Frequency of Eating Vegetables 0.12328
Frequency of Eating Grilled Chicken 0.10196
Pipe Full of Tobacco Smoked Weekly 0.09187
Occupation 0.06884
Occasions of Drinking Alcohol 0.06151
Marital Status 0.05974
Times of Drinking in the Past 30 Days 0.05753
Frequency of Eating Chicken 0.05647
Age of Smoking Intiation 0.04783
Drinks in the Past 30 Days 0.04783
Drinks in the Past 7 Days 0.04358
Are You Current Smoker 0.03381
Past Daily Smoking 0.02533
Shisha Sessions Smoked Weekly [~ 0.00556
Education Level |-0.00212
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Normalized Hybrid mRMR + PSO Importance Score

Selected Features Ranked by Elastic Net

Physical Activity
Frequency of Eating Fruitss 0.32795
Place of Living 0.30919
Yearly Income 0.26233
Residence 0.14922
Frequency of Eating Vegetables 0.13872
Frequency of Eating Grilled Chicken 0.05439
Age of Smoking Intiation 0.05042
Frequency of Eating Chicken 0.01054
Times of Drinking in the Past 30 Days §- 0.00687
Drinks in the Past 7 Days [ 0.00686
Qccasions of Drinking Alcohol [ 0.00686
Alcohol Consumption §- 0.00685
Drinks in the Past 30 Days [ 0.00685
Any Alcohol Consumption in the Past 12 Months - 0.00684
No of Times Consumed Alchol in the Past 12 Months §- 0.00684

Quit Alcohol for Health Problem [ 0.00684
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Selected Features Ranked by Wrapper Forward Selection

Education Level

Place of Living

Yearly Income

Frequency of Eating Fruitss

Physical Activity

[

0.95707

0.89422
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Selected Features Ranked by Gradient Boosting

Physical Activity
Yearly Income
Frequency of Eating Fruitss

Frequency of Eating Red Meat 042470

Frequency of Eating Vegetables 0.12083
Occupation 0.10382
Place of Living 0.10115
Frequency of Eating Chicken 0.09431

Residence 007143
Education Level 0.06921
Frequency of Eating Grilled Red Meat 0.05389
Frequency of Eating Grilled Chicken 005003
Manufactured Cigarettes Smoked Weekly 0.03955
BMI 0.03925
Age of Smoking Intiation 0.03501

Age of Smoking Cessalion 001485

Shisha Sessions Smoked Weekly 0.00736
Hand-Rolled Cigaretles Smoked Weekly 0.00616
Pasl Smoking 0.00517
Alcohol Consumption ] 0.00446
Cigar Smoked Weekly | 0.00336
Are You Current Smoker | 0.00300
Years Since Smoking | 0.00252
Marital Status | 000105

Did You Smoke | 0.00087

0.33026

N Fecture Importance Score

1.00060
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Normalized Gradient Boosting Importance Score




Selected Features Ranked by mRMR

Physical Activity

Place of Living

Frequency of Eating Fruitss

Hand-Rolled Cigarettes Smoked Weekly
Residence

Frequency of Eating Grilled Red Meat
Age of Smoking Cessation

Frequency of Eating Red Meat

Yearly Income

Frequency of Eating Vegetables

BMI

Frequency of Eating Grilled Chicken

No of Times Consumed Alchol in the Past 12 Months
Manufactured Cigarettes Smoked Weekly
Pipe Full of Tobacco Smoked Weekly
Occupation

Years Since Smoking

Occasions of Drinking Alcohol

Marital Status

Scare

1 1 |

Times of Drinking in the Past 30 Days 0.06
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Normalized mRMR Importance Score




Selected Features Ranked by ReliefF

Physical Aclivity

Yearly Income

Frequency of Eating Fruitss 0.25146
Frequency of Eating Vegetables 0.13684
Residence 0.09240
Place of Living 0.09123
Frequency of Eating Grilled Red Meat 0.07778
BMI 0.06667
Did You Smoke 0.06082
Frequency of Eating Red Meat 0.05205
Education Level 0.04795
Manufactured Cigarettes Smoked Weekly 0.03567
Work Status 0.03333
Age of Smoking Intiation 0.03099
Frequency of Eating Grilled Chicken 0.02865
Age of Smoking Cessation 0.02593
Quit Smoking in the Last 12 Months 0.02515
Frequency of Eating Chicken 0.01930
Years Since Smoking 0.01540
Hand-Rolled Cigarettes Smoked Weekly I 0.01228
Cigar Smoked Weekly 0.00877
Marital Status - 0.00292
|
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Selected Features Ranked by Random Forest

Physical Activity

Frequency of Eating Fruitss
Yearly Income

Frequency of Eating Vegetables
Place of Living

Residence 0.08994

0.06895

Frequency of Eating Grilled Red Meat
Age of Smoking Intiation 0.06594

Education Level 0.06033

Occupation - 0.04791
BMI - 0.04558

Age of Smoking Cessation - 0.04347

Frequency of Eating Chicken - 0.03587
Pipe Full of Tobacco Smoked Weekly . 0.02887
Frequency of Eating Red Meat . 0.02747
Did You Smoke . 0.02120
Cigar Smoked Weekly l 0.01982
Manufactured Cigarettes Smoked Weekly I 0.01975

Quit Smoking in the Last 12 Months . 0.01820

0.18494

0.16121

| I Feature Importance Score
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Normalized Random Forest Importance Score




Selected Features Ranked by Backward Elimination + Permutation Importance

T I I T T

Physical Activity 1.00000

Yearly Income 0.16627

Frequency of Eating Fruitss 0.13783

Frequency of Eating Vegetables 0.07100

Place of Living 0.06839

Frequency of Eating Grilled Red Meat 0.04299

Frequency of Eating Chicken 0.03138

|

Frequency of Eating Red Meat 0.02635
Residence 0.02585

Hand-Rolled Cigarettes Smoked Weekly {— 0.00308

Marital Status |~ 0.00252 |

I Feature Importance Score

Cigar Smoked Weekly |—0.00024

| | | | |

BMI 0.01207
Frequency of Eating Grilled Chicken 0.011561
Past Daily Smoking |- 0.00314
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Normalized Backward Elimination Importance Score




Physical Activity

Yearly Income

Frequency of eating Fruits
Frequency of eating Vegetables
Residence

Place of Living

Frequency of eating Grilled Red Meat
Education Level

Frequency of eating Red Meat
Frequency of eating Chicken

BMI

work (yes/No)

Frequency of eating Grilled Chicken
Age of Smoking intiation
Manufactured cigarettes smoked (Weekly)
Did you smoke?

Years Since Smoking

Quit smoking last 12 months

Past daily smoking

Marital Status

Shisha sessions smoked (Weekly)
Cigar smoked (Weekly)

Times of drinking in the past 30 days
Drinks in the past 7 days

Pipe full of tobacco smoked (Weekly)

0.09917
0.09740
0.09239
0.08793
0.08724
0.06725
0.05253
0.05010
0.03647
0.03566
0.02928
0.02753
0.02656
0.02463
0.02258
0.02065
0.01045

i 0.00597

} 0.00394

} 0.00212

0.16339
0.14811

Selected Features Ranked by RFE
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