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Challenges to Determining Environmental Exposure:
Need for Low-Burden, Integrated Data Collection

Modifiers of exposure
• Ventilation , breathing rate (exertion)
• Specific activities (painting)
• Geographic location (longitude/latitude)
• Household location (kitchen/garage)
• Food and beverage consumption 
• Carpet, gloves, open doors/windows
• Season, temperature, humidity

Exposure Routes
• Inhalation
• Ingestion
• Dermal contact

Substances
• Gases, particulates
• Pesticide residues
• Product chemicals



5/13/2009

3

www.rti.org

Challenges for Traditional Exposure 
Monitoring Methods

• Collections based on daily paper-and-pencil diaries, recall 
interviews, and/or direct observation

• Typically involve collection of information for a very short period 
of time (<24 hours)

• Self-estimates of exertion level

• No means of measuring compliance

• Increased subject burden, reduced data quality

• Lack of integrated inhalation, ingestion, and dermal exposure 
data sets have resulted in limited utility
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Solution:  Integrated Diaries and Passive Monitors
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Passive Low-Burden Monitoring

AccelerometerBody Movement

Heart Rate MonitorVentilation (exertion)

Bluetooth BeaconsMicro Location

GPSMacro Location

DEVICESOLUTIONREQUIRMENT
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Deployment

• Purpose:
– Evaluate technical performance of technologies & systems
– Evaluate participant & analyst burden for various diary 

modes

• Pilot test design:
– Handheld diaries for activity, diet, product use, and 

environmental conditions
– Passive level of exertion monitoring (heart rate/acceleration)
– Passive location monitoring (residential beacons / GPS)
– Each participant used the data collection system 7 days
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Activity, Location 
Environmental Diary Diet Diary

“Active” Monitoring
(Self-Report Diaries)
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Contact

For more information, please contact:

Paul N. Kizakevich

(919) 541-6639

kiz@rti.org

www.rti.org/aapor


