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Challenges in human exposure 
research

¢ What are the significant contributors to 
exposure?

¢ What is the variability in exposure and 
routes of exposure across individuals or 
populations?

¢ Do we have the type of data necessary to 
distinguish between uncertainty and 
variability

¢ What level of detail is needed?
¢ In which direction should we be going to 

evaluate linkages?



What’s wrong with this picture?

Source: Hanford Report, 1997



Why collect information about 
activity patterns

¢ Human exposure is the product of 
contact with environmental media and 
the concentration of target compounds in 
those media

¢ Information on activity patterns can 
provide estimates of magnitude, 
duration, location in time and space, and 
frequency of contact



Comparison of Sources of Environmental 
Emissions versus Sources of Exposure to Benzene

Source: Wallace, 1989





Occupational factors (?)



scenario 1

¢ Dermal exposure of child to soil/sediment/dust 
¢ Dermal exposure of adult resident to soil/ 

sediment/dust
¢ What makes the difference?

l Surface area exposed
l Types of activities conducted
l Duration of exposure
l Conditions that influence dermal adherence

• Skin conditions
• Media conditions



Indoor and outdoor hourly contact rates 
for children who spent time in both 
locations 
(median, inter-quartile range, n=72)

¢ Activity Indoors Outdoors difference
¢ Hand-to-mouth       11.7 (6.7-17.5)           4.2 (0.9-9.7)           I>O
¢ Object-to-mouth   7.5 (3.5-16.3)          3.7 (0.6-10.3)         I>O
¢ Skin                        40.4 (28.2-59.7)      24.8 (11.0-49.1)       I>O
¢ Hair                        3.3 (2.1-7.7)            1.9 (0.0-5.3)           I>O
¢ Food                       20.3 (9.8-31.3) 1.0 (0.0-5.7)           I>O
¢ Floor/substrate       20.6 (9.1-34.6)          2.5 (0.0-16.6)         I>O
¢ Bottle                     32.3 (15.1-40.7)        0.6 (0.0-16.4)         I>O
¢ Upholstery             64.8 (34.7-92.9)        0.0 (0.0-0.2)           I>O

¢ Objects                  129.0 (98.4-179)     120.0 (71.3-182)
¢ Clothing               40.2 (22.4-52.5)      27.3 (12.0-59.3) 
¢ Water                   0.6 (0.0-2.1) 0.0 (0.0-3.8)

¢ Smooth surfaces     97.2 (70.4-141)      173.7 (103-238)         I<O
¢ Dirt                          0.0 (0.0-0.0) 2.5  (0.0-17.2)        I<O
¢ Vegetation             0.0 (0.0-0.0)             2.0  (0.0-8.0)          I<O



Scenario 2
Ingestion Exposure-related Activities

¢ Direct ingestion
l Food
l Hand-to-mouth
l Object-to-mouth
l Surface-to-mouth

¢ Indirect (via food 
handling)
l Get own food
l Eat with fingers
l Eat food dropped 

on floor



Lead concentrations in food samples 
(ng/g)

Mean Median (range)
¢ Duplicate beverage 3.1 2.2 (0.6 - 11.0)
¢ Duplicate diet 20.4 16 (5.7 - 82.0)

¢ Bananas 26 43 (3.1 - 182)
¢ Hot dogs 65 29 (7.4 - 594)
¢ Cheese 119 87 (21 - 1098)
¢ Apples 215 64 (7.4 - 594)

¢ Observed Floor foods 88      48 (14 - 2100)



Chlorpyrifos in/on soft toys 
(ng/toy)
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scenario 3

¢ Exposure to chloroform from 
chlorinated tap water

¢ What makes the difference?
l Activities
l Routes
l Duration of exposure
l Body surface area
l Water temperature



Directions of assessment

¢ Diseases may have multiple 
environmental linkages

¢ Example: Asthma
l multiple asthma triggers
l Triggers may not be asthma initiators
l Need to understand both gene and 

environmental /human factors that 
differentiate susceptible populations



Per cent children with reported 
Asthma (PARE)

¢ Black 33
¢ White 15
¢ Mexican 7
¢ Dominican 14 
¢ Puerto Rican 26





Residential Factors Associated with 
Asthma Dx and School Absenteeism

Asthma Dx Absenteeism
Mexican ---- Mold, Roaches
n=868

Dominican ETS, Mold ETS
n=885

Puerto Rican Mold, Roaches, Mold, Roaches,
n=721 ETS ETS, Pesticides
Black ETS, Mold ETS
n=458

White ETS, Mold ETS, Roaches
n=456



Exposure: Uncertainty and 
Variability

¢ Parameter uncertainties 
l lack of knowledge about behaviors
l Lack of knowledge about distributions of 

contaminants in the environment
l Lack of data on behavior of chemical in the 

environment

¢ Parameter variability
l Temporal, seasonal and regional differences
l Location differences - indoor/outdoor
l Activity patterns


