Children and Waterborne Disease:
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[One in nine people worldwide lack access
to “safe” drinking water

Worldwide, more than 800,000 people die
each year due to diarrhea related to lack of
guality water (that's 2,300 people/day)

(Pruss-Ustln, 2014; WHO and UNICEF, 2014)
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Risk Assessment

Hazard Identification

-

Dose-Response Exposure
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Risk Characterization

What is the risk of health problems in an
exposed population?




Zero Risk Does Not Exist




Hazard vs. Risk

" Hazard = Agent that may

initiate an adverse response

" Risk = Probability that
something will happen




Risk Assessment Steps

Hazard Dose-Response
Identification Assessment

Exposure
Assessment

Risk Characterization




Hazard ldentification

Identify All Possible Hazards
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http://melbel.hubpages.com/hub/Sources-of-Water-Pollution-List
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What are the
health
problems at
different
exposures?
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Threshold and Linear Effects
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KCxponential and beta-Poisson models on an arithmetic scale.

Which fits the dose-response data better?

Haas et al., 1999




Who is exposed?
How are they exposed?

Exposure How often are they
Assessment exposed?
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Exposures
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Risk Factors for
Waterborne Disease
Among Children

Q Immature immune defense mechanisms
‘ Higher water ingestion rate

Potentially greater exposure to
waterborne hazards



Risk Assessment Parameters and
Impact on Risk Estimate

Parameter Change Risk Effect
Water Intake (liters) ‘

Amount of Hazard in Exposure

Immunity
Exposure Frequency and Duration

# Exposure Pathways

Microbe Virulence I




Risk Characterization

Interprets information learned
through first three steps

Lists assumptions and

uncertainties

Estimates human health effects
resulting from exposure




Risk
Risk Assessment Management

Hazard
Identification

Dose-Responseﬁ | Risk 1.
Assessment >Characterization :

Exposure : Actions
Assessment

Decisions and




Normal Life Stages

... hot drink tap water?



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMHSps-i7scCFRODDQodN4cKEQ&url=http://www.diffen.com/difference/Mineral_Water_vs_Tap_Water&bvm=bv.102022582,d.eXY&psig=AFQjCNE8263dOgaHDU5_J9mKqhJ4tmIoAw&ust=1442036456714631
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMHSps-i7scCFRODDQodN4cKEQ&url=http://www.diffen.com/difference/Mineral_Water_vs_Tap_Water&bvm=bv.102022582,d.eXY&psig=AFQjCNE8263dOgaHDU5_J9mKqhJ4tmIoAw&ust=1442036456714631
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOzehdCT8scCFcN7kgodWR8PkQ&url=http://pregnancy.lovetoknow.com/financial-help-pregnant-women&psig=AFQjCNE9xvn3qldiTdgdkNLCyxk5QNMVjg&ust=1442169871504885
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLjNpYKU8scCFQUUkgodgWUNVw&url=http://www.livestrong.com/article/30860-need-drink-water/&psig=AFQjCNEQ2WToLUsbASLWLwt9ke_6UNvwwg&ust=1442169956882676
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJ36ku2U8scCFY8FkgodPEUKSw&url=http://www.schwartzreport.net/a-seriously-shocking-number-of-kids-dont-drink-water-every-day/&psig=AFQjCNG4ARhgyi_god-WVuYzm2hM1qZ-jw&ust=1442170194294541
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAYQjB1qFQoTCLGp4pKi8scCFQPVgAodriIIMQ&url=http://www.livestrong.com/article/30860-need-drink-water/&psig=AFQjCNEX7f3ZcP3qHO7-V6QaCMdNSEpXOA&ust=1442173757206179
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAYQjB1qFQoTCMvPlKii8scCFQTMgAodTscK1g&url=http://pregnancy.lovetoknow.com/financial-help-pregnant-women&psig=AFQjCNHZ3rdsTMb3cx6QuS9Fe-J2uFW9Pw&ust=1442173824695941
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAYQjB1qFQoTCNfv-OKi8scCFcvNgAodl2sA-A&url=http://www.standrewsgetaways.com/articles/the-different-types-of-drinking-water-fountains-for-schools/&psig=AFQjCNHJGGgZDcO71Tk0iYh_SR-g4f6wsg&ust=1442173947824076

Risk Communication

*Helping patients
understand risk
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© Database development
© Epidemiological studies
@ Clinical studies

¥ Informed risk assessments
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