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The Problem



Identify early signs of problematic internet use based 
on physical activity and fitness data.

The Goal



The Data
HEALTHY BRAIN NETWORK

5,000 children
Ages 5 through 22

No participants with complete data



~3000 with at least some target information

Impute missing PCIAT scores

The Data: Target Variable

Severity Impairment Index (SII)

Parent-Child Internet Addiction Test (PCIAT)

0 1 2 3

None Severe



The Data: Predictor Variables
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BIA
Bone Mineral Content

BMI
Basal Metabolic Rate

Daily Energy Exp.
Extracellular Water

Fat Free Mass
FFM Index

Fat Mass Index
Body Fat Percentage

Body Frame
Intracellular Water

Lean Dry Mass
Lean Soft Tissue

Skeletal Muscle Mass
Total Body Water



Continuous recording of accelerometer data for ~1000 subjects spanning many 
days.

The Data: Actigraphy
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Missing data

Little predictive power
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Missing data

Sparse data for SII score 3.

Data Challenges

Outcome (SII)

Little predictive power



Missing data

Sparse data for SII score 3.

Data Challenges

Little predictive power

Feature Reduction

Feature Selection



Modeling Process

Cleaned, Computed, 
Outcome-Imputed, Feature-

Selected Data

Custom 
Iterative 
Imputer

Sequential 
Ordinal 

Classifier 
Wrapper

Compute 
Predictors

Impute 
Predictors

SMOTE
sii=3

Fit & Predict

Custom 
Function 

Transformer

Kappa

SLR
MLR
Logistic
Random Forest
SVR
AdaBoost
GradientBoost
XGBoost

+ Tuning



Final Results

Final Model

Custom-tuned 
bins

Tuned Gradient 
Boosting Regressor

SIIPCIAT
Test 
Data

𝜅 = 0.456

Kaggle leader: 𝜅 = 0.5 



Final Results

Predicting problematic internet use is difficultPredicting problematic internet use is difficult… with 
the provided data

Expand methods for ordinal data
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