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DISCLAIMER

" The findings and conclusions in this presentation have not
been formally disseminated by the National Institute for
Occupational Safety and Health (NIOSH) and should not be
construed to represent any agency determination or policy.
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CUMULATIVE RISK

National Academies of Science
Definition

= “The combination of risks
posed by aggregate exposure
to multiple agents or stressors
in which aggregate exposure is
exposure by all routes and
pathways and from all sources
of each given agent or B
stressor.”




CUMULATIVE RISK ASSESSMENT (CRA)

Environmental Protection Agency (EPA)
Definition

“An analysis, characterization, and possible
quantification of the combined risks to human

health or the environment from multiple agents
or stressors.

Advanced Search

LEARN THE ISSUES ~ SCIENCE & TECHNOLOGY LAWS & REGULATIONS  ABOUT EPA

B IContact Us share
Cumulative Risk Assessments

"Whar Does Cumurative Risk Mean 0. You?” § o Grantes Abstracts
T ThaNK 1T WATTERS W TIVE RISK MEANS: O ME - 17 MATTERS WHAT IT MEANS i 3 e £ -2 cumulative & ;r;‘:'f ﬂ"J‘a'e’:
AT OF REGULATORY MAKING - . O L3z - .
Bl 2 2 heﬂh rants (PDF) (51 pe
“I7 PROVIOS BOTH CONTEXT AND WARLICATIONS: FOR SPECIIC RiSK ASSESSWINTS. ioat chomnid "L—' o HEg l l

on Interactions

RAY OF THE FUTURE

L " X DOSIres I(m s Betweer ial S
o s " E— . R = Environmenal H.
n . wuwnu\[ 40 pp, 892 K

Cumulative Risk Assessment

Developing Analytic Methods for Cumulative Risk Assessments 2012 Webinar Series
Cumulative Risk Assessment

Multiple aspects of the environment in which we live, learn, work and play impact our health. However, it is 2013 Webinar Series

the general practice of governmental agencies/policy makers responsible for protecting public health and the | Cumulative Risk Webinar Series

environment to focus on one factor at a time, more specifically one environmental contaminant at a time. For What We Learned (PDF 2

example, EPA traditionally has used the risk asse 1 to assess exposures and risks to single

chemicals. For many years, the 1tal justice i and local ¢ have advocated for

the consideration of multiple exposure and cumulative impacts in environmental policy and decisions.

Further, the social context/real word context in which exposuras to environmental contaminants occur also
needs to be reflected in the science that supports EPA’s decision-making, as emerging evidence

demonstrates that social and contextual factors may enhance the toxic effects of both single and multiple
environmental contaminant exposures. Such considerations require new models for assessing the toxicity of
environmental hazards, advanced methods for analyzing complex interactions between multiple stressorss——
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CONCEPTUAL MODEL OF

CUMULATIVE RISK
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Personal Risk Environmental
Factors Risk Factors

(PRF) (ERF)

Cumulative
Risk



ENVIRONMENTAL RISK FACTORS (ERF)

<«——¢ Setting
Residential
Community
Environment

<——e+ Agents

e Chemical
* Biological
1 . Radiologic
* Physical
Cumulative » Psychological
- * Pathway
Risk S A
e Soil
e Route . Water
 |nhalation « Food
e |[ngestion

e Dermal



PERSONAL RISK FACTORS (PRF)

Genetics
Age
Sex
Race

Previous disease
state / A

Lifestyle choices
Exercise

Diet Cumulative

Smoking Other Risk
Drinking

Hobbies

Psychological
Socioeconomic status
Geographic region
Cultural components



WHAT ABOUT

OCCUPATIONAL RISK FACTORS (ORF)?

= Current CRA approaches focus primarily on:

= Aggregate exposures to chemical classes with common toxic
mechanisms

Pesticides - Neurotoxicity

= Environmental, community and residential issues

Environmental justice

= EPA and academics

=" What about the workplace and occupational risk
factors (ORF)?



Reference Health Stressors Interaction | Risk Factor
Endpoint Type Type

Sexton [2012] . Asbestos . Chemical
. Radon . Radiologic
. Tobacco . Chemical

smoke

Sliwinska- Hearing |1. Noise 1. Physical 1. ORF
Kowalska et loss 2. Ototoxicants |2. Chemical |2. ERF
al. [2004]

Wong et al. Liver . Hepatitis B . Biological
[2003] cancer . Vinyl . Chemical
Chloride




MODIFIED CRA MODEL

* Agents
e Chemical
Biological
 Radiologic
* Physical

* Psychological

Pathway
e Air
* Surfaces
* Route
- * Inhalation
Cumulative

e Dermal

Risk e Ocular



INTEGRATING CRA &

OCCUPATIONAL RISK ASSESSMENT

" ORF impact health &
well-being

® Non-ORF influence workers

=" Knowledge of the
interaction of risk factors
may foster enhanced
management of
occupational illness and
injury

= [Schulte et al. (2011). Am J Public Health 102 (3): 434-448]

Non-Occupational

Occupational




CHANGING WORKPLACE AND CULTURE

®"Workplace changes mCultural changes
" Economic = Well-being

*Demographics = Total Worker Health
" Chronic diseases

@ NTOSH
CDC Centers for Disease Control and Prevention O All CDC Topics
s CDC 24/7: Saving Lives. Protecting People.™

TOTAL WORKER HEALTH™

Proposed National w

Total Worker T H
The EHPﬂEﬂmE: Health Agenda ToTAL WORKER HEALTH
Expus“m tn niEEHE’E Comment by December

= Technology

Exposome

22 on priorities for
research and practice!

u“r Emm' Learn More » About Us

Program Description

Intramural Research

Qur Uni What is Total Worker HealthT? bl
Characteristics Centers of Excellence to Promote a
Total Worker Health™ is a strategy integrating occupational safety and Healthier Workforce
health protection with health promotion to prevent worker injury and illness ?.a.ltﬁe.rsﬁi;.)s. e
and to advance health and well-being.
Disease

Publications and Reports

Today, emerging evidence recognizes that both work-related factors and health




CASE STUDY -
ADVERSE CARDIAC EFFECTS

E Diabetes

E’ Influenza/
pneumonia

E Kidney disease

Chronic lower | i .

: z Unintentional
I‘-F:‘.'Spll‘ﬂtﬂl"}' ' injuries
diseases

SOURCE: Centers for Disease Control and Prevention (2012)




FACTORS ASSOCIATED ADVERSE CARDIAC EFFECTS:

EPIDEMIOLOGICAL EVIDENCE

Chemicals Non-Chemical
Stressors Stressors

- Gender Smoking Education
Physical Income
Activity
- Genetics Diet

Traditional ORF ORF under Well Being Model




CUMULATIVE RISK ASSESSMENT PROJECT

= Purpose
=" Integrate ORF into CRA
= Integrate CRA into occupational risk analysis

®" Funded via National Occupational Research Agenda
(NORA)
= Sponsor: Total Worker Health (TWH) Program

® Funding period: FY15-FY18

®" Three primary phases



Phase 1 - Research Vision

Phase 2 - Case Studies

Phase 3 - Framework



PHASE 1 - FY15 ACTIVITIES

= Large Team Recruitment

= Subject matter experts (SMEs) in the fields of toxicology,
epidemiology, risk assessment/management, exposure science,
behavioral science/psychology, statistics, and health policy

= SMEs from US federal agencies (NIOSH, ATSDR, EPA), academia
and private industry

= Small group to focus on specific topics

= Based on National Academies of Science Risk Assessment paradigm
Hazard characterization/Dose-response assessment
Exposure assessment
Risk characterization
Risk management



PRIMARY QUESTIONS

1. What are the issues that need to be addressed to
advance the practice of CRA?

2. What are the issues that need to be addressed to
integrate CRA into the practice of occupational risk
analysis?

3. What are the data gaps and limitations that must be
overcome to integrate ORF-based models in CRA?



PHASE 1 - FY15 OUTPUTS

®Manuscript 1

=" Evidence-based paper that
illustrates the role of ORF on the
cumulative risk of various health Model 1:
endpoints

ORF CRA

®Manuscript 2
= State of the science review

Model 2:

= Qutline research needs and

vision CRA OSH

= Establish the focus of next
phases of the project




SUMMARY

BE0ORF should be included in cumulative risk

="Workplace an overwhelming source of many
unique hazards that may cause or contribute to
impairment of health & well-being

mTotal Worker Health



QUESTIONS?

G. Scott Dotson, Ph.D., CIH

R. Todd Niemeier, M.Sc., CIH




