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Dust Storms are:

1. Made of many pollutants.
• PM10, PM2.5, silica, Al2O2, Fe2O3, water vapor, organic matter, bacterial 

communities, and more1,2

2. Occurring internationally.

3. Increasing due to climate change.

4. Likely linked to adverse health effects.
• cardiovascular and respiratory disorders, meningitis, conjunctivitis, 

dermatological diseases, vehicle accidents, and valley fever5
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2. Dust storms occur in the Sahara, Asia, the Middle East and the Southwestern US33. Climate change is causing drastic changes to temperature and precipitation patterns that is causing areas of the southwestern U.S. to become drier and experience longer periods of drought. This desertification is causing more areas to experience both dust storms and longer dust seasons.4



Is there an association between 
dust storms and adverse health 
effects in the Southwestern US?



Air Quality Data Sources
• IMPROVE data from 2005-

2016
• CA, AZ, NV & UT 

• Meteorological data merged by 
ZIP code and date

• EPA’s AQS & Daymet data 

• Algorithm by Daniel Tong 
differentiates between 
anthropogenic and natural dust 
at each site4
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IMPROVE is the Interagency Monitoring on Protected Visual Environments run out of Colorado State University and included 10 sites across the 4 states. This data is collected at least every 6 days.EPA’s Air Quality System and Daymet from Oak Ridge National LabsAlgorithm allowed for the identification of “dust storm days” and “non-dust storm days” that were used in the analysis moving forward.



Emergency Department (ED) Data Sources
• Patient-level ED visits 

(outpatient and admitted)
• Admission dates, 

primary and secondary 
ICD codes, ZIP code

• Buffer zones of ED 
visits within 50km of 
IMPROVE sites

Site (# ED visits unless noted) All Sites AZ CA
# of dust event days 23 14 7

# All respiratory 1,614,480 407,234 1,151,942
# Asthma 748,301 187,883 543,804
# COPD 432,751 109,592 303,837

# All cardiovascular disease 2,895,525 769,526 2,032,518
# Ischemic heart disease 598,600 173,218 405,980

# Cardiac dysrhythmia 490,105 146,762 327,228
# Congestive heart failure 427,476 87,735 326,473
# Motor vehicle accidents 250,330 53,156 191,699

Maximum Temperature (°C) 25.93 (8.18) 27.50 (8.50) 25.44 (7.94)
Dew Point (°C Td) 2.86 (6.17) 4.26 (8.25) 2.41 (5.13)

Mean 8-hr Ozone (ppm) 0.037 (0.014) 0.041 (0.009) 0.036 (0.015)
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Primary is the reason why someone went to the hospital whereas secondary is conditions that co-exist at the time of hospital admission. A person’s zip code was used in the determination of the buffer zones. 



Case Crossover
• Comparing, for each patient, 

dust event (0/1) on the day 
of their ED visit (case day) 
with dust event (0/1) on 
‘control’ days (days when 
they did not have an ED 
visit) 

• Evaluate different exposure 
periods based on day of ED 
visit (e.g. ‘delayed’ or 
‘lagged’ effects)
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Results: where exposure = dust event (0/1)

OR estimates: measure of how strongly emergency visits are associated with dust events
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OR > 1 means there’s a positive association between exposure and outcomeOR = 1 means there’s no association between exposure and outcome: NULLOR < 1 means there’s a negative association between exposure and outcomeCrossing the null: not significant



Results: For respiratory outcomes 

Presenter
Presentation Notes
Stratified by state (NV and UT did not have enough power [number of observations] to have any reasonable estimates or significant associations)



Results: For cardiovascular outcomes 



Results: Secondary analysis
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Conclusions & Future Directions
• Suggestive associations found; 

particularly in Arizona
• OR estimates found in this 

analysis are of a similar 
magnitude to other similar studies

• Next steps:
• Accounting for PM10, NO2, and 

ozone
• Pollutants associated with ED visits or 

confounding dust storm associations

Sites Outcome Lag Change

California Ischemic heart disease 1 +16.3%

Arizona Cardiac dysrhythmia 3 +10.5%

Arizona All asthma 3 +10.0%

Arizona All respiratory 3 +6.8%

Arizona All respiratory 2 +6.6%

All sites All respiratory 3 +4.9%

Arizona All cardiovascular 3 +4.4%

Arizona All cardiovascular 0 -4.4%

California All cardiovascular 6 -7.8%

Arizona All asthma 4 -10.2%

Arizona Ischemic heart disease 5 -11.3%

Arizona COPD 5 -13.0%
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Negative associations are reasonable because of differences in utilization of health care in rural and urban areas (IMPROVE monitors are in rural areas [national/state parks, etc.])



Questions?
Claire Rowan, MPH

claire.rowan@emory.edu
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