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“The knowledge that is generated through well-designed, 
effectively executed research in anticipation of, in the midst of, 

and after an emergency is critical to our future capacity to 
better achieve the overarching goals of preparedness and 

response: preventing injury, illness, disability, and death and 
supporting recovery.”





What is our “Environment”?

Food and Lifestyle

Agricultural chemicals, 
pesticides, and cleaners

Personal care 
products

Prescription
drugs

Water, air, and soil

Synthetic
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Weather
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Microbiome

Stress
Infectious 

Agents



• Timing
• Acute vs. Chronic
• Critical Developmental Windows
• Ongoing vs Past History

• Mixtures are the Reality
• Additive at Environmental Levels

• What do we Measure?
• Analytical Issues
• Responses, rather than Chemicals

• E.g., E-screen

Key Exposure Questions



Real World Exposure:  It’s always Mixtures

• To do mixtures, must know dose/responses – can’t simply add up effects
• Effect evaluation at realistic exposure levels 
• Multiple sources, multiple chemicals, multiple stressors
• Can accumulated low dose (background) exposure to multiple stressors cause harm?
• What about sequential rather than simultaneous exposures?
• For regulatory system, better to assume dose additivity than nothing

• At low doses, likely to be additive

• Do you cumulate common downstream effect of common upstream target?  
• Must be predictive of adverse outcome!

• Need statistical models for complex mixtures that include multiple pathways, account for 
potential compensatory mechanisms or antagonism, include species differences, include kinetic 
interactions, models of sufficient similarity

Exposomics





Community-engaged research
• Advances the research agenda

• Values local knowledge
• Traditional Ecological Knowledge

• Builds the capacity all partners
• Fosters empowerment

• Increase diversity of EHS researchers
• Raises the environmental health literacy
• Bolsters youth engagement

• Develop next generation of EHS researchers 

• Strengthens commitment to partnerships
Photo courtesy of Urban Environment 
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NOAA National Centers for Environmental Information (NCEI) 
U.S. Billion-Dollar Weather and Climate Disasters (2018). 
https://www.ncdc.noaa.gov/billions/

$306.2 
Billion

• 2017
• Harvey, Irma, Maria, Fires

$214.8 
Billion

• 2005
• Katrina, Rita, Dennis, Wilma



Improving the science base for 
protecting health during and after 

disasters



Need for Time Critical Research
    
 Physical & mental health impacts (acute & chronic)

 Safety & efficacy of medical treatments

 Risks of exposures & contamination

 Efficacy of decontamination/clean-up

 Risk factors for recovery and resiliency 
 Including vulnerable populations:

 Pregnancy, children, lactating mothers

 Elderly & those with pre-existing conditions

 Communities with higher exposures 

Anthrax: Wash DC, 2001



Disaster Research Response

The knowledge that is generated through well-designed, effectively executed research in anticipation of, in the 
midst of, and after an emergency is critical to our future capacity to better achieve the overarching goals of 
preparedness and response: preventing injury, illness, disability, and death and supporting recovery.



NIH Disaster Research Response (DR2) Program

1. Ability to rapidly identify data gaps and research priorities

2. Improved processes to support data collection (IRB, funding) 

3. Access to data collection tools and training for researchers 

4. Engagement agencies, academia, workers, and communities

5. Integration into planning and emergency response system

Improving Disaster Responses, Reducing Health 
Impacts, and Preventing future harm through: 

Miller, et. al. Int.J, Env. Research & Public Health. 2016; 13:276. 



DR2 Repository

      

•  >350 Readily Available Data Collection Tools, Protocols, etc.
o Enrollment & consent, participant tracking, health history & symptoms, mental 

health, exposure & diet, social support & resiliency, etc.

o Tools and Resources; Research Protocols; Training and Exercises; Funding 

Opportunities

-  Increase speed and quality of epidemiologic & clinical research    
- Promote standard measures, replication, & cross comparisons

Rapid Acquisition of Pre/Post Incident Disaster Data (RAPIDD) Protocol
• Pre-reviewed by IRB (NIEHS IRB provisional approval granted May 2015)

• Menu of standardized study instruments (select to fit the situation) 
• Contact & health information, medical testing, biospecimens, etc. 
• NIEHS Centers, Intramural NIEHS have RAPIDD in place

• Specifics of the situation submitted to IRB before starting
• Research setting, sample size, accrual duration, procedures, questionnaires, outcomes of interest



Going Forward
• Holistic approach
• Exposure – Acute vs. Chronic

• Chronic Exposure leading to Ongoing Effects
• Acute Exposure leading to Long Term Effects

• Health
• Respiratory, Neurological, Immune, Reproductive/Developmental,                              Liver, Kidney, Other
• Mental Health

• Establish Both Exposure & Disease Registries
• Better late than never
• Periodic Assessments
• Involve special populations as appropriate

• Educate Clinicians
• Establish Federally Funded Clinic

• Listen to Community

2022



Thank you!

Questions???
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