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* There is an important distinction between the health hazards 
that can be caused by unprotected, short-term, emergency/ 
natural-disaster-related, and therefore unpreventable air 
pollution episodes/exposures, compared to the consequences 
of long-term, unprotected exposures to preventable/mitigate-
able man-made air pollution (e.g., compare slide 12 and the 
last slide).

mailto:Rbernstein@co.Tuolumne.ca.us


Relevance of the Explosive Eruption of Mt. St. Helens Volcano 18 May 1980



Volcanic Ash: An unpreventable episode of air pollution – what a mess:
How hazardous? Who is most at risk? Prevention?



MSH Volcanic Ash – was it a lung hazard, for whom?*

* Depends on the size, shape, toxicity, airborne concentration, and duration of exposure – and whether exposures are controlled.



Ashfalls & Respiratory Effects of Mt. St. Helens’ Eruptions and locations of Washington 
and Oregon hospitals participating in ER surveillance, 18 May – 12 June 1980*

* Bernstein RS et al. Immediate Public Health Concerns and Actions in Volcanic 
Eruptions: Lessons from the Mount St. Helens Eruptions, May 18-October 18, 
1980. AJPH March 1986, Vol. 76, Supplement

Yakima

Chehalis



The Value of Surveillance:  Emergency Room (ER) Visits for Respiratory Problems*

* Baxter PJ, Bernstein RS, et al: Mt. St. Helens Eruptions 18 May to 12 June, 1980. AJPH March 1986, Vol. 76, 
Supplement. Total weekly ER visits for respiratory problems in two hospitals in Yakima (Left – 8 mm ashfall 18 May) 
and two hospitals in Centralia and Chehalis (Right – 8 mm ashfall 25 May).

Yakima ERs
Centralia and
Chehalis ERs



Loggers at increased risk of high ash exposure*

* Buist AS, Bernstein RS et al: Evaluation of Physical Health Effects Due to 
Volcanic Hazards. AJPH March 1986, Vol. 76, Supplement



Presidential and FEMA Response to Mt St Helens



Results of a 4-Year Study of 
Volcanic Ash-Exposed Loggers*

*Buist AS; Vollmer WM; Johnson LR; Bernstein RS. A four-year prospective study of the respiratory effects of volcanic ash
from Mt. St. Helens. American Review Respiratory Disease. 1986 Apr; 133(4):526-34. The Mount St Helens eruption: 
a severe air pollution episode from volcanic ash. Baxter P, Bernstein RS, Buist S. In Air Pollution Reviews, 2017, Volume 6, 
Air Pollution Episodes, Chap. 5, pp. 73-99. (https://www.worldscientific.com/worldscibooks/10.1142/q0098#t=aboutBook). 
Buist AS; Bernstein, RS. Health effects of volcanoes: an approach to evaluating the health effects of an environmental 
hazard. American Journal of Public Health 1986 Mar;76(3 Supplement):1-2. 

https://www.worldscientific.com/worldscibooks/10.1142/q0098#t=aboutBook


Lessons Learned – Applicable to Wildfire Smoke*
• Have standard methods of measuring air pollution levels and potential human exposures available, agreeable, and 

visible to all agencies, and ensure that they are rehearsed during quiescent times (at least once per year)

• Have redundancy in the air pollution measurement system to avoid swamping a few agencies/people with analyses 
(consider whether methods can be run at commercial labs)

• Have pre-prepared consistent messages on communicating locations, levels, and changes in air pollution ready to 
roll out that can be updated with real time information and evidence-based, action-oriented health and safety 
advisories as needed for responders, for healthcare facilities, and for the general public and vulnerable groups

• Consider the consequences of your air quality/water quality testing: what will your advice be for different 
scenarios? You don’t want to be developing these advisories in real time. 

• What will you advise responding agency personnel and the public to do if you find that a high proportion of 
the smoke particulates are highly respirable in size (<2.5 to 10 microns), or have hazardous levels of chemical 
contaminants? Be honest about what you know, what you don’t know, what you’re doing about it, what best 
practices you can advise for responders (e.g., apply fit-testing and use N95 respirators) and the public (see 
CDC & EPA Guides in following slides), and on what time frame your advice may change….

• Use a NIMS-compliant Unified Incident Command approach to Emergency Management and include the logos of 
all responding agencies on public messaging (see: https://www.nrt.org/sites/2/files/ICSUCTA.pdf and 
https://www.caloes.ca.gov/PlanningPreparednessSite/Documents/01%20SEMS%20Maint%20Brochure%20May_20
14.pdf)

* Planning and responding agencies with authorities and interests could include County agencies (OES, HSA, LE, CRA), Tribal 
agencies, State & Regional agencies (CalOES, CalEPA, CalFire, CHP, CDPH), Federal agencies (USEPA, USDoI/FS, CDC), etc…

https://www.nrt.org/sites/2/files/ICSUCTA.pdf
https://www.caloes.ca.gov/PlanningPreparednessSite/Documents/01 SEMS Maint Brochure May_2014.pdf


Critical Review of Health Impacts of Wildfire Smoke Exposure*

* Reid CE, Brauer M, Johnston FH, Jerrett M, Balmes JR, Elliott CT. Environmental Health Perspectives 2016; 124:1334–1343.

Background: Wildfire activity is predicted to increase in many parts of the world due to changes in temperature and 

precipitation patterns from global climate change. Wildfire smoke contains numerous hazardous air pollutants and many 

studies have documented population health effects from this exposure. 

Objectives: We aimed to assess the evidence of health effects from exposure to wildfire smoke and to identify 

susceptible populations. 

Methods: We reviewed the scientific literature for studies of wildfire smoke exposure on mortality and on respiratory, 

cardiovascular, mental, and perinatal health. Within those reviewed papers deemed to have minimal risk of bias, we 

assessed the coherence and consistency of findings. 

Discussion: Consistent evidence documents associations between wildfire smoke exposure and general respiratory 

health effects, specifically exacerbations of asthma and chronic obstructive pulmonary disease (COPD). Growing 

evidence suggests associations with increased risk of respiratory infections and all-cause mortality. Evidence for 

cardiovascular effects is mixed, but a few recent studies have reported associations for specific cardiovascular end 

points. Insufficient research exists to identify specific population subgroups that are more susceptible to wildfire smoke 

exposure. 

Conclusions: Consistent evidence from a large number of studies indicates that wildfire smoke exposure is associated 

with respiratory morbidity with growing evidence supporting an association with all-cause mortality. More research is 

needed to clarify which causes of mortality may be associated with wildfire smoke, whether cardiovascular outcomes are 
associated with wildfire smoke, and if certain populations are more susceptible. 





 Keep children indoors 

and limit their activity

 Everyone stay indoors, 

windows & doors closed

 Utilize a “clean” room  if 

available

 Limit outdoor activities

 No outdoor exercising

 If necessary, find a clean 

air space:

> local library

> shopping mall

> theater

Health MessagingBay Area Wildfire Scenes & Health Messages
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CDC Wildfire Health & Safety Preparedness Guide*

* See:  https://www.cdc.gov/disasters/wildfires/index.html

https://www.cdc.gov/disasters/wildfires/index.html




EPA Guide (slide 1 of 2):  
https://www.epa.gov/sites/produ
ction/files/2018-
11/documents/protecting-
children-from-wildfire-smoke-
and-ash.pdf 



EPA Guide (slide 2 of 2):  
https://www.epa.gov/sites/produ
ction/files/2018-
11/documents/protecting-
children-from-wildfire-smoke-
and-ash.pdf 



Examples of County Health Department 
Advisories:    Tuolumne County



Examples of County Health Department 
Advisories:    Mariposa County



CMA Guide for Physicians Providing 
Healthcare Coverage for Wildfire Patients*

*See: https://www.cmadocs.org/Portals/CMA/files/public/A%20Guide%20for%20Physicians%20Impacted%20by%20Wildfires.pdf

The California wildfires in Butte, Los Angeles and Ventura counties destroyed thousands of 

homes, structures and medical practices, as well as displaced thousands of Californians. 

Payors are taking action to ensure physicians can continue to render care to their patients. 

CMA compiled this guide to help physicians navigate the services offered by each payor. 

https://www.cmadocs.org/Portals/CMA/files/public/A Guide for Physicians Impacted by Wildfires.pdf


Public Health Approach: 
= Surveillance & Response

Detect a Problem Response

Surveillance:
What, where & 
among whom is 

the problem?

Risk Factor
Investigation:
What is the 

cause?

Evaluation:
What worked & 

what did not work?

Response:
Improve 

prevention & 
control efforts

Establish preventive & control programs – then, monitor & continuously 
improve the performance, quality & results of prevention & control efforts



* Katrin Burkart, Kate Causey, Aaron Cohen, et al. – in preparation for submission to The Lancet. See other GBD 
papers at: http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

Estimates, trends, and drivers of the global burden of type 2 diabetes mellitus 
attributable to particulate matter air pollution: 

an analysis of data from the Global Burden of Disease Study 2017*

Background: Experimental and epidemiological studies indicate a relationship between long-term exposure 
to particulate matter air pollution and increased risk for type 2 diabetes. Given the high and increasing 
prevalence of diabetes, we quantified the  burden of diabetes attributable to long-term particulate matter 
exposures originating from ambient and household air pollution.

Findings: Approximately one-fourth of the global burden of diabetes was attributed to long-term exposure 
to PM2.5, with an estimated 276 thousand (95% uncertainty interval (UI): 186–340 thousand) deaths and 
15.2 thousand (10.0–19.9 thousand) disability-adjusted life-years (DALYs) in 2017.

Interpretation: Long-term exposure to air pollution constitutes a major risk factor for diabetes, with a 
larger attributable burden than tobacco or physical inactivity. Air pollution mitigation therefore may have 
an important role in reducing the global disease burden from diabetes.

http://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf

