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Problem 

• COVID-19 continues to impact 
people's mobility significantly.

• The number of people bicycling and 
walking has increased considerably 
during social distancing orders.

• Cities are converting traffic lanes to 
temporary bike lanes to meet the 
demand.

• Need for assessment of health 
benefits and concerns (traffic risks)
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Objectives
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Estimate the COVID-
19-induced active 

transportation 
demand.

Assess Changes to Built 
Environment

Assess its potential 
health outcomes 

through four 
pathways.

Develop data-driven 
tools and 

recommendations.

Multi-Disciplinary Approach

Physical Activity

Traffic Crashes

Air Pollution

Mental Health



How does COVID-19 impact the health 
outcomes of active transportation?
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Research Question #1



Conceptual Framework 
for Literature Review
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Review Method

Scoping review to summarize the 
observed and estimated changes in 
active transportation demand, air 
quality, and built environment

Narrative review to support the 
inferences about the potential 
impacts of COVID-19 induced 
changes on active transportation 
users’ health
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Changes in Active Transportation Demand 
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Walking

Biking

Bike Sharing
Volume Change: 75% observed a decrease in volume, 25% reported 
uncertain or no change in BSS usage.

Volume Change: 50% of reviewed studies observed a decrease in volume. 
50% reported that changes vary spatially or among population groups.
Share Change: 100% observed an increase in the modal share of walking.

Volume Change: 50% of reviewed studies observed an increase in certain 
bike trip or frequent cyclists. 37.5% reported no change; 12.5% reported 
decrease.
Share Change: 100% observed an increase in the modal share of biking.



Changes in Air Pollutants 
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Eight air pollutants 
observed by the reviewed 
articles.

Most examined pollutants 
are NO2 and PM2.5

O3 is the only increased 
pollutant.



Changes in Built Environment 
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Category Recommendation Duration

Infrastructure Add temporary bike lane and sidewalk. Short-term

Re-allocate street spaces (i.e., repurpose curb space, on-street 
parking, outer traffic lanes to bike lane or sidewalk).

Short-term

Take traffic calming measures (i.e., reduce speed limit, set restricted 
zones).

Short-term

Install and improve facilities for bike parking, storage, and e-bike 
charging.

Long-term

Add permanent bike lane and sidewalk. Long-term

Install automated crossing signals reducing the need to touch the 
button.

Long-term

Expand public spaces and green spaces (i.e., create pop-up parks). Long-term



Narrative Review Results
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• Fewer crashes but more fatality and severe injuries.
• Share of bike and pedestrian crashes increased.
• Increase in drug usage and aggregative driving behaviors among drivers.

• Reduced physical activities for commuting to workplaces and activities at 
recreational facilities

• Older population in lower socioeconomic status were less likely to be 
active.

• Air pollutants' reductions imply significant health benefits for active 
transportation users.

• How to maintain the temporarily reduced air pollution level beyond the 
pandemic remains a challenge.

Physical Activities

Air Pollution Concerns

Crash

Health Pathways



Policy Recommendations
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Install and improve facilities 
for active transportation. 
Take traffic calming 
measures.

Optimize planning for green 
spaces and improve 
accessibility to bike-sharing 
service.

Take immediate action for 
policymakers and improve 
the engagement of 
residents.

Enhance biking education 
and disseminate the 
benefits for biking and 
walking.



How did sentiments change with 
respect to the use of Active Transport 

before and after COVID?
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Research Question #2



Twitter Data Analysis
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Sidewalk, walkway, bike 
lane, footway, sidewalk, 
trail, shared-use path, 
bike route

Jogging, walking, 
pedestrian

Biking, cycling, 
bicyclist



Twitter Data Analysis
Sentiment score indicates the sentiments associated with active 

transport
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2021

2022



Next Steps

• Conduct survey to learn more about 
• Travel behavior

• How people’s travel behavior changed?
• What are the short and long-term impacts?

• Built environment 
• Did built environment change to curb demand?
• What are people’s perception about these changes?
• What active infrastructure is perceived as walkable/bikeable based on safety and 

comfort?
• Health impacts

• Do people’s perception about health effects of COVID-19 change based on the travel 
mode?
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Thank You!

B-Dadashova@tti.tamu.edu

X-Li@tti.tamu.edu
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