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Introduction
In the early stages of the COVID-19 pandemic, when no effective 

treatments exist, identifying and overcoming barriers to healthy 

behaviors can help reduce disease transmission. Increasing evidence 

suggests that socioeconomic disadvantages have contributed to 

disproportionate COVID-19 outcomes, but the behavioral 

connections supporting this relationship remain unclear.1

• Median household income is negatively correlated with COVID-19 

prevalence in April 2020, but the relationship offers little 

actionable insights.2

• Reports suggest that essential workers must maintain face-to-face 

interactions and therefore face increased risk of COVID-19 

infection.3 However, in Houston, the percent of essential workers 

in a zip code has little correlation with its COVID-19 prevalence in 

April 2020.2

• Use of public transportation in Houston is negatively correlated 

with median household income, so understanding bus ridership 

may help the explain socioeconomic disparities in COVID-19 

outcomes.2,4

Objective
This research uses bus ridership to investigate the relationship between 

human mobility, socioeconomic status, and COVID-19 outcomes in 

Houston, TX. 

Methods

Dataset

Regression 

Model

• October 2019 ridership per bus stop, which 

was assumed as pre-pandemic ridership4

• Median household income, percent of 

essential workers, and percent of workers 

using public transportation for each 

Houston zip code2

• COVID-19 confirmed cases as of April 20, 

2020 per zip code5

• Ridership was compared with COVID-19 

prevalence using a linear regression model 

• R-Squared value was used to determine 

degree of association

Stratification

Analysis

• Controlled for median household income 

and percent of essential workers by 

stratifying the data and analyzing the 

subgroups to see if the original correlations 

remained

Conclusion
These findings suggest that the increased likelihood of disadvantaged 

populations to use public transportation may be associated with 

disproportionate COVID-19 outcomes. Bus ridership, when 

considered with other factors, may improve accuracy when 

identifying vulnerable populations to more effectively allocate 

general public health resources. These findings also suggest the 

importance of further research in the efficacy of public health 

interventions specific to public transportation. 
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Dashboards

The percent of essential workers had little correlation with COVID-19 

outcomes. However, zip codes that had a high bus ridership value 

tended to have worse COVID-19 outcomes than other zip codes with 

a similar percent of essential workers. 

Zip codes with a low median household income tended to have worse 

COVID-19 outcomes. However, zip codes that also had a high bus 

ridership value tended to have even worse COVID-19 outcomes than 

other zip codes with a similar median household income. The 

relationship weakens in zip codes of the lowest and highest median 

household income subgroups. 

Overall ridership had a stronger correlation to COVID-19 outcomes 

than did the percent of workers using public transport, which may be 

due to people who use public transportation for reasons other than 

work. 

Higher bus ridership is 

associated with higher 

COVID-19 prevalence 

among zip codes of similar 

socioeconomic status.
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Directed acyclic graph demonstrating the relationships between socioeconomic status, 

public transportation, and COVID-19 outcomes


