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Houston Findings:

• Air pollution increases adverse health effects in Houston. 
• These same adverse health effects are seen at a greater level in 

specific populations.
• The population is harder hit by natural disasters.
• COVID-19 is affecting these populations more severely.



Air Pollution and Asthma Attacks
• 11,754 emergency medical service 

ambulance treated asthma attacks in 
Houston between 2004-2011 were 
statistically assessed in conjunction with air 
pollution concentrations. 
• Cumulative exposure for ozone (0-2 day lag) 

is of concern, whereas for nitrogen dioxide 
the concern is with single day exposure. 
• Persons at highest risk are aged 46-66, 

African Americans, and males.

Raun et al., 2014



Air Pollution and Cardiac Arrests
• 11,677 EMS 911 cardiac arrest 

cases between 2004-2011 in 
Houston were statistically 
assessed in conjunction with air 
pollution concentrations. 
• An increase in PM2.5 and Ozone 

was associated with an increased 
risk of OHCA.
• Relative risk estimates were 

higher for men, blacks, or those 
aged >65 years.

Ensor et al., 2013



High Rate Region of Health Effects
• 2x rate of cardiac arrest for in high rate area 

compared to out of high rate

• 6x rate of asthma attacks for high rate 
areas compared to out of high rate

• Overlapping

• Population consists of Socio-economically 
disadvantaged

Raun et al, 2013, and Raun et al., 2015



One Zip Code: Air Pollution, High Rate Region, Natural Disaster



High Rate Region Compared to Low Risk Zip Codes



High Rate Region, Natural Disasters: COVID-19 Rates and Respiratory Hazard

Many of the block groups in the 
High Rate Region are also high for 
both respiratory hazard and COVID-
19 positivity rate

NATA Respiratory Hazard 
Environmental Justice Index by block 
group (pink)

Cumulative Positivity Rate for 
COVID-19 by block group (light blue)

When both NATA Respiratory Hazard 
and Cumulative Positivity Rate are 
high for a block group the color is 
dark blue



High Rate Region: Natural Disasters: COVID-19 Vaccines and Cancer Risk

• Most block groups in the zip codes of 
interest (orange) have low vaccination 
(less than 50%) compared to the 
comparison zip codes (greater than 
50%). 

• Environmental Justice (EJ) Index = 
(Environmental Indicator) X (Demographic 
Index for Block Group – Demographic Index 
for US) X (Population Count for Block Group)

https://www.epa.gov/ejscreen/ejscreen-map-descriptions



High Rate Region, Natural Disasters: COVID-19 Vaccines and Respiratory Hazard

• Most block groups in the zip codes of 
interest (orange) have low vaccination 
(less than 50%) compared to the 
comparison zip codes (greater than 50%). 

• Environmental Justice (EJ) Index = 
(Environmental Indicator) X (Demographic 
Index for Block Group – Demographic Index for 
US) X (Population Count for Block Group)

https://www.epa.gov/ejscreen/ejscreen-map-descriptions




