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Ergonomics and Safety promote overall 
system performance improvements

• Definitions that include system performance

• Systems framework that includes organizational performance

• Experiences implementing systems framework

• Corporate level evidence
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Ergonomics (or human factors) is the 
scientific discipline concerned with the understanding of interactions 
among humans and other elements of a system, and the 
profession that applies theory, principles, data and methods to 
design in order to optimize human well-being and overall system 
performance
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Dul et al, Ergonomics, 2012; 55(4): 377-395

International Ergonomics Association, 2000

• Systems, specifically human systems

• Design

• Two outcomes

• Human Well-Being

• System Performance
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• Total Worker Health® is defined as 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.

https://www.cdc.gov/niosh/twh/totalhealth.html
Total Worker Health® is a registered trademark of the U.S. Department of Health

and Human Services (HHS). Participation by the Harvard T.H. Chan School of

Public Health Center for Work, Health, and Well-being does not imply endorsement

by HHS, the Centers for Disease Control and Prevention, or the National Institute

for Occupational Safety and Health.

https://www.cdc.gov/niosh/twh/totalhealth.html
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1. Start at the top (Management Commitment)

2. Use the right incentives – (Safety Culture)

3. Don’t blame workers for injuries.

4. Rethink how you think about injury rates

5. Focus on leading indicators

6. Embrace a safety and health management 
system

7. Welcome a regulator as a “cheap consultant.”
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https://hbr.org/2018/03/7-ways-to-improve-operations-without-sacrificing-worker-safety

David Michaels

https://hbr.org/2018/03/7-ways-to-improve-operations-without-sacrificing-worker-safety
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Systems framework
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Safety, Health and Wellbeing
• Injury & Illness

• Wellbeing, Mental Health

• Health & Safety Behaviors

• Family/community 

Characteristics
• Demographics

• Training/Skill

• Union status

Worker

Policies, Programs, & 

Practices

Conditions of work
Physical, Organization, 

Psychosocial (cognitive) 

Enterprise 

Outcomes

Enterprise

Social/Political/Economic Environment

Globalization, Technology Advancements, Distribution of Jobs

Employment & Labor Patterns  

Social & Health Disparities, Non-standard arrangements

Sorensen, Dennerlein et al. (2021). Soc Sci Med, 269, 113593. 
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Conditions of work
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Sorensen, Dennerlein et al. (2021). Soc Sci Med, 269, 113593. 
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Safety, Health and Wellbeing
• Injury & Illness

• Wellbeing, Mental Health

• Health & Safety Behaviors

• Family/community 

Worker

Conditions of work
Physical, Organization, 

Psychosocial (cognitive) 

Enterprise

Safety Climate is based on the functional construct of organizational climate where workers 
understand what is being rewarded (and penalized) within complex and ambivalent organization.

Climate perceptions require detection from multiple cues in the presence of competing demand and 
inconsistent policies

Zohar D. Accid Anal Prev. 2010;42(5):1517-22.

Neal A, Griffin MA and Hart PM. Safety Science. 2000; 34: 99-109.
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Safety, Health and Wellbeing
• Injury & Illness

• Wellbeing, Mental Health

• Health & Safety Behaviors

• Family/community 

Worker

Conditions of work
Physical, Organization, 

Psychosocial (cognitive) 

Enterprise

Sorensen, Dennerlein et al. (2021). Soc Sci Med, 269, 113593. 

Enterprise 

Outcomes

Enterprise Outcomes

• Productivity & Quality

• Turnover & Absence

• Job Satisfaction

• Health Care Costs
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Lower 

Workers’ 

Comp

Moving towards a Culture of Health and Wellbeing
Improves Business Performance

Optimal Business 

Performance

Reduced 

Healthcare 

Costs

Best User 

Experience

Reduced 

Turnover

Improved and 

Sustained 

Engagement

Reduced 

Absenteeism

Wellness

Health and 
Productivity 
Management

Population 
Health

Cultures of 
Health and 
Wellbeing
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Mental Health Care Costs and Bullying
(N = 841 hospital workers, 2012)

$0

$200

$400

$600

$800

$1,000

$1,200

$1,400

No
Bullying

one type 2 types 3 types

2-year mental 

health care costs

Sabbath et al J Occup Environ Med. 2018 Aug;60(8):737-742.

Workplace incivility and bullying may carry monetary costs to employers, 

which could be controlled through work environment modification.

$480

$796
$714

$1292

Types:

• Being ignored/excluded,

• Being humiliated/ridiculed,

• Withholding information
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What’s the value added?

• Improve effectiveness of worksite strategies to improve worker 
health

• Improve outcomes
• Increase participation
• Enhance a culture of trust

• Manage costs
• Reduce absence, turnover

• Generate revenue
• Become stronger organization
• Improve job satisfaction & engagement

• Promote brand reputation
• Improve market performance

http://www.cdc.gov/niosh/twh/business.html
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Safety, Health and Wellbeing
• Injury & Illness

• Wellbeing, Mental Health

• Health & Safety Behaviors

• Family/community 

Worker

Conditions of work
Physical, Organization, 

Psychosocial (cognitive) 

Enterprise

Sorensen, Dennerlein et al. (2021). Soc Sci Med, 269, 113593. 

Enterprise 

Outcomes

Enterprise Outcomes

• Productivity & Quality

• Turnover & Absence

• Job Satisfaction

• Health Care Costs
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Safety, Health and Wellbeing
• Injury & Illness

• Wellbeing, Mental Health

• Health & Safety Behaviors

• Family/community 

Worker

Conditions of work
Physical, Organization, 

Psychosocial (cognitive) 

Enterprise

Sorensen, Dennerlein et al. (2021). Soc Sci Med, 269, 113593. 

Enterprise 

Outcomes

Policies, Programs, & 

Practices

• Total Worker Health® is defined as 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.



Boston University Slideshow Title Goes Here

Boston University Sargent College 
of Health and Rehabilitation Sciences

Systems framework – Context matters!
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Safety, Health and Wellbeing
• Injury & Illness

• Wellbeing, Mental Health

• Health & Safety Behaviors

• Family/community 

Worker

Conditions of work
Physical, Organization, 

Psychosocial (cognitive) 

Enterprise

Sorensen, Dennerlein et al. (2021). Soc Sci Med, 269, 113593. 

Enterprise 

Outcomes

Policies, Programs, & 

Practices

Employment & Labor Patterns  

Social & Health Disparities, Non-standard arrangements

Characteristics
• Demographics

• Training/Skill

• Union status

Social/Political/Economic Environment

Globalization, Technology Advancements, Distribution of Jobs



Boston University Slideshow Title Goes Here

Boston University Sargent College 
of Health and Rehabilitation Sciences

Ergonomics and Safety promote overall 
system performance improvements

• Definitions that include system performance

• Systems framework that includes organizational performance

• Experiences implementing systems framework

• Corporate level evidence

17



Boston University Slideshow Title Goes Here

Boston University Sargent College 
of Health and Rehabilitation Sciences

The Integrated Systems Approach –
Building on 30 years of research

18
McLellan et al., 2017 available at: 

http://centerforworkhealth.sph.harvard.edu/resources/

1. Leadership commitment

2. Participation (All levels of an organization)

3. Policies, programs, and practices that foster 
supportive working conditions

4. Comprehensive and collaborative strategies

5. Adherence

6. Data-driven change

http://centerforworkhealth.sph.harvard.edu/resources/
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The Integrated Systems Approach –
Building on 30 years of research

19
McLellan et al., 2017 available at: 

http://centerforworkhealth.sph.harvard.edu/resources/

Run programs in

• Construction

• Health Care

• Manufacturing

• Food service

• Education

• Transportation

Partners in 

• United States

• India

• Chile

• Brazil

• Great Britain 

http://centerforworkhealth.sph.harvard.edu/resources/
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©SAIF

1. Identify 2. Engage 3. Design 4. Action 5. Review

Worker Well-Being: 
5 easy steps

https://saifstaging.ingeniuxondemand.com/safety-and-health/worker-well-being-in-five-steps.html
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Hospital-Wide Integrated 
Safe Patient Mobilization Program

21

• Increase patient mobilization

• Reduce worker injuries associated with 

mobilization

Pre-post program evaluation in an urban hospital

Dennerlein Occup Environ Med. 2017;74(5):336-343
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Key Characteristics

Leadership commitment

• Internal marketing campaign

• Commitment communicated

Comprehensive and collaborative

• Engaged multiple departments

• Management committee 

• Coordinating committee

• Across department infrastructure

Conditions of work

Physical
• Lifts in every room 

• Laundry/maintenance program

Work organization
• Integrated patient care plans

• One-on-one training 

Psychosocial
• Training of nurse directors

• Mentoring Program

22

Equipment use scale increased 8% (95%th CI 7 – 11%)

Lifting injuries decreased 27% (95%th CI 11 – 40%)

Patient outcomes improved too

Dennerlein Occup Environ Med. 2017;74(5):336-343

Hospital-Wide Integrated 

Safe Patient Mobilization Program
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TURCK Case Study

• TURCK is the North American headquarters of a German technology 
company and employs approximately 500 employees in two 
locations near Minneapolis, MN.

• The integrated approach at TURCK brings together environmental 
health and safety, a climate of well-being, and continuous 
improvement that results in sustainable health, well-being, and 
growth for the company and its employees

23
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Worker Stress →Organizational inefficiently 

24Peters (2020) Int J Environ Res Public Health; 17,5093
Pronk (2016) J Occup Environ Med, 58(7), 651-658. 
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March 2020:  The COVID-19 pandemic changed work (everything)
Building organizational resilience for worker safety, health, and well-being 
during the time of COVID-19

25

Highway construction project –

Chelsea, Massachusetts

January to August 2020

Bus driver health project

Rancagua, Chile

March 2019 to October 2020

Social unrest in October 2019

Peters SE, Dennerlein JT, et al. The Lancet Public Health. 2022; 7(2): E188-E194
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Build a culture of health leads to improve business success

https://www.globalreporting.org/cultureofhealthforbusiness/Pages/default.aspx
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Fabius, J Occup Environ Med 2013 Sep; 55(9): 993-1000

Improves Brand and their ROI
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Market Performance
ACOEM Corporate Health 
Achievement Award Winners

29

S&P 500 vs.

Fabius, J Occup Environ Med 2013 Sep; 55(9): 993-1000
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Market Performance

30
Fabius, J Occup Environ Med 2013 Sep; 55(9): 993-1000
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Market Performance
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health enhancement research organization

Grossmeier J Occup Environ Med 2016 Jan;58(1) 16-23
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Market Performance

32
Goetzel J Occup Environ Med. 2016 Jan;58(1):9-15
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Ergonomics (or human factors) is the 
scientific discipline concerned with the understanding of interactions 
among humans and other elements of a system, and the 
profession that applies theory, principles, data and methods to 
design in order to optimize human well-being and overall system 
performance

34

Dul et al, Ergonomics, 2012; 55(4): 377-395

International Ergonomics Association, 2000

• Systems, specifically human systems

• Design

• Two outcomes

• Human Well-Being

• System Performance
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Center for Work, Health, & Well-being
http://centerforworkhealth.sph.harvard.edu

A Total Worker Health® Center of Excellence

Funded in part by grant U19-OH008861 from the CDC/NIOSH
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