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What physical and socioeconomic health factors have the strongest ability to predict diabetes risk?

• In the US alone (2021):

• 11.6% of the population or 38.4 million people of all ages had diabetes

• 3.4% of US adults or 8.7 million adults had undiagnosed diabetes or were unaware that they had 
diabetes (this is 22.8% of all US adults with diabetes)

• Disproportionately affects the elderly and people of race/ethnicity groups

• Substantially increased rate of undiagnosed diabetes in women

• People I know struggle with diabetes & I want to help them better

• We know that socioeconomic health, mental health & physical health increase & decrease in tandem

Data Source: https://www.cdc.gov/diabetes/php/data-research/index.html

Research Question & Rationale
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• Source: https://www.kaggle.com/datasets/mohankrishnathalla/diabetes-health-indicators-
dataset?resource=download

• 100,000 observations, 31 variables

• 3 response variables: risk score (numeric), diabetes stage (factor), diagnosed (factor)

• 28 possible predictor variables:

• Identity: age, gender, and ethnicity

• Socioeconomic: education level, income, employment

• Physical health: smoker status, weekly alcohol consumption, weekly physical activity, diet score, daily 
hours of sleep, daily screen time, BMI, waist to hip ratio, systolic & diastolic blood pressure, heart rate

• Family History: diabetes, hypertension, cardiovascular

• Blood Work: total, HDL, & LDL cholesterol, triglycerides, fasting glucose, postprandial glucose (after a 
meal), insulin, hba1c

Data Summary
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Data Exploration - Response
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Data Exploration - Predictors

Name of School/Unit 5



/

Selection 

Method

p Predictor Variables AIC BIC Mallow’s 

C_p

Adjusted 

R^2

RMSE

Backwards 

Elimination 

& Stepwise 

Regression

11 Age, Physical Activity, 

Diet Score, Screen 

Time, BMI, Total 

Cholesterol, HDL, LDL, 

Triglycerides, Fasting 

Glucose

365169.4 649073.3 8.357682 0.5306875 6.207368

Forward 

Selection

9 Age, Fasting Glucose, 

Physical Activity, BMI, 

HDL, Diet Score, 

Screen Time, 

Triglycerides

365168.1 649052.9 7.059133 0.5306842 6.207452

Variable Selection

Name of School/Unit 6



/

Collinearity
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Error Assumptions – Residuals vs. Fitted
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Error Assumptions – QQ Plots
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Error Assumptions – Serial Correlation
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Final Model… 
Chosen by all 
regressor 
coefficients having 
p-values of 0 
effectively

𝑬 ෣𝒓𝒊𝒔𝒌
= −𝟒. 𝟒𝟏𝟔𝟏 + 𝟎. 𝟐𝟒𝟎𝟏 ∙ 𝒂𝒈𝒆
+ 𝟎. 𝟏𝟖𝟖𝟕 ∙ 𝒇𝒂𝒔𝒕𝒊𝒏𝒈 𝒈𝒍𝒖𝒄𝒐𝒔𝒆 
− 𝟎. 𝟎𝟑𝟏𝟏
∙ 𝒘𝒆𝒆𝒌𝒍𝒚 𝒑𝒉𝒚𝒔𝒊𝒄𝒂𝒍 𝒂𝒄𝒕𝒊𝒗𝒊𝒕𝒚
+ 𝟎. 𝟑𝟖𝟑𝟎𝟒𝟏𝟖 ∙ 𝒃𝒎𝒊 − 𝟎. 𝟎𝟖𝟕𝟒
∙ 𝑯𝑫𝑳 𝑪𝒉𝒐𝒍𝒆𝒔𝒕𝒆𝒓𝒐𝒍 − 𝟎. 𝟒𝟑𝟎𝟗
∙ 𝒅𝒊𝒆𝒕 𝒔𝒄𝒐𝒓𝒆 + 𝟎. 𝟐𝟑𝟔𝟓
∙ 𝒅𝒂𝒊𝒍𝒚 𝒔𝒄𝒓𝒆𝒆𝒏 𝒕𝒊𝒎𝒆 + 𝟎. 𝟎𝟏𝟏𝟔
∙ 𝒕𝒓𝒊𝒈𝒍𝒚𝒄𝒆𝒓𝒊𝒅𝒆𝒔 
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Final Thoughts • Need to reassess variable selection accounting 
for the factor variables

• Examine sources for flawed error assumptions 
more closely

• Expecting separation comes from differences 
in diagnostic status or stage

• Run more statistical tests on error assumptions 
and regressors
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