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Study Overview

e 303 patients from Vodafone study
e Focused on diseases:
-Allergic Rhinitis (AR)
-Asthma
-Chronic Obstructive Pulmonary Disease (COPD)

e Aim to explore effects of bias in gender and socioeconomic status
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Gender and Income Distributions

e 26 AR Patients

e 48 Asthma Patients

e 54 Asthma + AR Patients
e 36 COPD Patients

e 11 COPD + AR Patients

e 87 Healthy Patients

e 41 Other Patients
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Overall Disease Distribution
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ML Approach
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Gender Analysis

Design

Splitting:

Randomly select 104 of 143 individuals from the training superset with ratios:

52 Males

Repeat 1000x:

171 Male Patients

80 Males

78 Males

91 Males

52 Females

26 Females

132 Female Patients

52
Females

80 Females

65 Males

91 Males

Dataset

Training Superset

Test Set

39 Females
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Gender Analysis

Results

-COPD most sensitive to gender (6% variation)
-Asthma has no gender differences

-Allergic Rhinitis has small sensitivity to gender, perhaps due to environmental
exposure
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Gender Analysis

Smoking vs Gender
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Income Analysis

De5|gn _ : 99 Low Income
204 Higher Income Patients D tiants Dataset
175 Middle Income Patients Training Superset
Splitting:
Test Set

Randomly select 140 of 245 individuals from the training superset with ratios:

70 High Income 70 Low Income 87 High Income

Repeat 1000x:

105 High Income 122 High Income
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Income Analysis

Results

-COPD most sensitive to income (4% variation)

-Asthma and Allergic Rhinitis have no gender differences
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Summary

* |[n this case study, balancing datasets across gender and socioeconomic status did not result in

differences in model accuracy.

e Real-world datasets are often imbalanced — understanding the relative importance of balance

for different protect variables will allow the analyst to make appropriate tradeoffs.

e Try to understand why variations in data/model accuracy exist: in this case we can most likely

attribute them to smoking and environmental exposure.
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Thank you

For health research questions:
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