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Precision Health
Precision health utilizes big-data and 
genomics to predict and prevent diseases.

TEH predicts and prevents diseases and evaluates workplace 
and environmental exposures and lifestyle to improve health 
and well-being through integrated health protection and 
promotion. 

TWE focuses on assessment of 
worker exposures both in and 
beyond the workplace.

TWH integrates protection from 
OSH hazards with promotion of 
injury and illness prevention.  



Workplace/Employment/Workforce 
Challenges



•

•

doi: 10.3390/ijerph16030321

https://dx.doi.org/10.3390/ijerph16030321


Research Compendium: The NIOSH Total Worker HealthTM Program: Seminal Research Papers 
2012. Washington, DC: U.S. Department of Health and Human Services, Public Health Service, 
Centers for Disease Control and Prevention, National Institute for Occupational Safety and 
Health, DHHS (NIOSH) Publication No. 2012-146, 2012 May:1-214Sorensen and Barbeau 
(NIOSH, 2012), 
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* SEG – Similar Exposure Groups

Current State  - Exp Science Future State – Exp Science

Work exposure only Work, environment, lifestyle, clinical, exposures

Animal models of exposures are applied to 
populations and (SEGs)* with safety factors 
for workers protection and clinical 
intervention

Individual exposure applied to each person’s genome with 
tailored interventions to include prevention, protection and 
clinical care

Limited sensors (time, sensitivity, analytes) Individual and area sensors with a full analyte complement, 
real time/all-the-time, sensitive to low level exposure levels

Clinical intervention based on organ function 
disruption/damage

Clinical intervention based on molecular biology changes 
brought by exposure

Paper-based exposure summary somewhere 
in the clinical record

Expert system matching billions of bits of information (DNA, 
sensor, etc.) relevant to exposure with clinical prevention

Prevention concerns applied post-
occupational/lifestyle choice

Opt-in to prevention of key health outcomes part of the care 
decision for career/life from birth to death and from hiring 
to retirement

TEH
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Wild, 2012

• What is Total Worker 

Exposure?

• How is it different from Total 

Worker Health and Total 

Exposure Health?

• Intersection of where the 

workplace and the IH can 

help to characterize and 

reduce exposures both in 

and out of the workplace to 

improve worker well-being









http://www.abih.org/sites/default/files/downloads/ABIHCodeofEthics.pdf



https://www.oecd.org/internet/ieconomy/oecdguidelinesontheprotectionofprivacyandtr
ansborderflowsofpersonaldata.htm



Reynolds C, Picard RW. 2004. Affective Sensors, Privacy, and Ethical Contracts. 
https://affect.media.mit.edu › pdfs › 04.reynolds-picard-chi.pdf

http://www.Debian.org/social_contract

https://affect.media.mit.edu/pdfs/04.reynolds-picard-chi.pdf




Marchant G. 2019. What Are Best Practices for Ethical Use of Nanosensors for Worker Surveillance? AMA J 
Ethics, 21:E356-362. 





Larkin A, Hystad P. 2017. Towards Personal Exposures: How Technology Is Changing Air Pollution 
and Health Research. Curr Environ Health Rep, 4:463-471











Reis S, Seto E, et al. 2015. Integrating modelling and smart sensors for environmental and human health. 
Env. Modelling & Software, 74: 238-246

Loh M, Sarigiannis D, et al. 2017. How Sensors Might Help Define the External Exposome. Int J Env Res 
Pub Health, 14:434.

• Help validate and increase data collection to minimize 
concerns around data uncertainty or erroneous data 
generation

• Partner with workers through the “quantified self” 
movement, people interested in using technology to gather 
data of interest to personal habits and health impact.
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Policies, programs, and practices 
that integrate 
Protection from work-related safety and health hazards
with promotion of
Injury and illness prevention efforts 
to advance 
Worker well-being



Developed in partnership with RAND.

Worker well-being 
is an integrative concept 
that characterizes quality of life with respect to an 
individual's health and 
work-related environmental, organizational, and 
psychosocial factors. 
It is the experience of positive perceptions 
and the presence of constructive conditions 
at work and in other areas of life 
that enables workers to thrive and achieve their full 
potential. [Emphasis added.]

Chari R, Chang CC, Sauter S, Petrun Sayers EL, et. al. Expanding The Paradigm of Occupational Safety And Health: A New Framework For Worker 
Well-Being. https://journals.lww.com/joem/Abstract/publishahead/Expanding_The_Paradigm_of_Occupational_Safety_And.98687.aspx

https://journals.lww.com/joem/Abstract/publishahead/Expanding_The_Paradigm_of_Occupational_Safety_And.98687.aspx
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Focus on interventions 
at the organizational 

level





Organize work by 
providing breaks and 
reducing repetitive 

motion

Provide ergonomic 
consultations for work 

area and job tasks

Offer self-management 
strategies of stretching, 

exercise, rest, etc.

Ensure that the 
workplace policies and 

culture support 
psychosocial health*

*http://www.cdc.gov/niosh/research-rounds/resroundsv2n2.html#d

http://www.cdc.gov/niosh/research-rounds/resroundsv2n2.html#d


Ensure that there is 
sufficient staffing so 
that workers to not 

need to take on extra 
shifts or work long 

hours

Cultivate a culture and 
implement policies 

supportive of health 
(e.g., healthy 

supervision that does 
not expect workers to 

respond to email 
during off hours)

Provide 
information about 
sleep hygiene and 

education

Offer a physical 
environment that 

includes opportunities 
for rest, particularly for 

shift workers
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Source: https://www.cdc.gov/niosh/twh/letsgetstarted.html

https://www.cdc.gov/niosh/twh/letsgetstarted.html


Defining Elements
Demonstrate Leadership Commitment 
Design Work to Eliminate Hazards

TWH Hierarchy of Controls
Engage Workers
Ensure Confidentiality
Integrate Systems

https://www.cdc.gov/niosh/docs/2017-112/pdfs/2017_112.pdf

https://www.cdc.gov/niosh/docs/2017-112/pdfs/2017_112.pdf
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Indicators Examples of Measures

Organization leadership and 
commitment

Top management expresses commitment
Worker and worksite health in organization’s mission 
Adequate human and fiscal resources allocated 

Coordination between health 
protection and health promotion 

Decision making coordinated across departments, including OSH & wellness
Interdepartmental budgets coordinated and leveraged
Policies include work organization, environment, education, etc.  

Supportive organizational PP&P

o Process for accountability and 
training

Responsible managers trained to coordinate and implement PP&P
Ops managers trained
Included in performance metrics, development strategies, vendor choice

o Coordinated management and 
employee engagement strategies

Employees included in decision making, planning, implementation
Joint worker – management committees

o Benefits and incentives to 
support workplace health 
promotion and protection

Incentives to stay healthy, practice healthy lifestyles
Incentives to managers to report hazards, encourage employees
Benefits address health, safety, well-being 

o Integrated evaluation and 
surveillance

Wellness and OSH monitored jointly; data integrated in coordinated system
Confidential “dashboards” regularly presented to upper management 

Comprehensive program content Education includes additive/synergistic risks of job & risk-related behaviors
Covers impact of job and work environment on health behavior change
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https://journals.lww.com/joem/toc/2013/12001
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https://journals.lww.com/joem/toc/2013/12001
https://www.cdc.gov/niosh/twh/guidelines.html


https://www.cdc.gov/niosh/docs/2012-146/pdfs/2012-
146.pdf?id=10.26616/NIOSHPUB2012146

Organizations That Have Documented Health Improvements 
and Cost Savings from Integrated Programs 

Caterpillar’s Healthy Balance Program
CIGNA Corporation Working Well Program
DaimlerChrysler/UAW National Wellness Program
Fannie Mae Partnership for Healthy Living
Union Pacific Railroad—Project Health Track
Northeast Utilities—WellAware Program
Citibank Health Management Program
FedEx Corporation—Health Risk and Cost Reduction Programs
Motorola—Global Wellness Initiatives
Johnson & Johnson—Health and Wellness
Fairview Health Services—Fairview Alive

https://www.cdc.gov/niosh/docs/2012-146/pdfs/2012-146.pdf?id=10.26616/NIOSHPUB2012146
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• Int J Environ Res Public Health. 2020 Mar; 17(6): 2142. Published online 2020 Mar 24. doi: 10.3390/ijerph17062142
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7143812/
https://dx.doi.org/10.3390/ijerph17062142
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