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Introduction 
 
Back belt purchases, once a safety solution touted as a ‘best practice’ for preventing back injuries 
especially in material handling jobs, took off in the 1980’s and 1990’s. Back belts were a simple 
yet practical and cost effective solution. Workers wearing back belts appeared in many 
warehouses and retail establishments. Many early studies produced conflicting results. It was not 
until the publication of Wassel’s (2000) Walmart study that NIOSH chose to formally not support 
the use of back belts (NIOSH, 1996). Then in the early part of the 21st century, a systematic 
review looked at all the evidence and found there was no support for back belt use in preventing 
back injuries (Amendolia, 2003). 
 
How is it that back belts could be defined as a best practice? How do we develop a compendium 
of ergonomic best practices? Best practices are the most effective techniques, methods, processes 
or practices at preventing injury or controlling the costs related to an injury. While best practices 
are often defined through standards which are based on the best available evidence – the scientific 
evidence can change. Best practices evolve and require keeping up with the most up-to-date 
ergonomic practices that are successful. Leaders engage in best practices. But the challenge in 
ergonomics is how to know what is true scientifically credible evidence. What is a health and 
safety manager to do when multiple product representatives attest to the science supporting the 
product? How can a safety professional sift through the mass of scientific publications?  
 
The occupational health and safety research community has also sought to better clarify the 
evidence it can bring to the safety professional. Lavis (2004) has proposed a basic model for how 
science informs evidence-based decision making. 
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Exhibit 1. Hierarchical Structure of Evidence from Basic Research  

Evidence to Evidence-Based Actionable Messages 
 
 
While innovations may be sparked by new ideas, actionable messages evolve from systematic 
reviews of research. A systematic review provides a concise and transparent synthesis of research 
evidence, making it a valuable aid to practitioners and researchers as an objective synopsis of the 
literature on a particular topic. 
 
 

Linking Science to Defining Best Practices 
 
For those interested in applying research there is a need to sift through the pool of research that is 
marketing one scientific approach over another and search for the scientific studies that provide 
the evidence base for practice. In health care, systematic reviews have become the language of 
scientific consensus, bringing together a large and diverse number of research studies to answer 
the question “what drug or medical treatment works.” Systematic reviews often place single 
studies, which are used to advance a specific safety approach, into the broader safety research 
field.  
 
Systematic reviews are different than what are now termed narrative reviews: Systematic reviews 
have the following advantages as cited in Lavis (2004): 
 
1. The likelihood of being misled by research is lower with a systematic review – bias in the 

conclusions about the effectiveness of the ergonomic interventions is reduced. 



2. Confidence in what can be expected from an intervention is higher with a systematic review – 
precision is increased. 

3. Drawing on a systematic review constitutes a more efficient use of time because the research 
literature has already been identified, selected, appraised and synthesized in a systematic and 
transparent way – efficiency is increased. 

4. Systematic reviews can be more constructively contested than an individual study because 
debate focuses on appraisal and synthesis rather than on why one study was identified and 
selected over others – scientific debate is more constructive  

 
 

The Institute for Work & Health Prevention Review Program 
 
In 2004, the Institute of Work & Health launched a prevention systematic review initiative. 
Funded by the Work Safety Insurance Board of Ontario, this four year initiative has produced 
systematic reviews of the effectiveness of interventions to prevent workplace injury, illness and 
disability. The prevention review initiative was undertaken in response to a concern raised by 
employers, labour and the Ontario Worker Safety Insurance Board that there was limited 
accessible evidence about the effectiveness of interventions for protecting workers’ health. To 
date, the following reviews have been completed: 
 
• The effectiveness of workplace interventions to reduce musculoskeletal injuries in health care 

settings 
• Workplace interventions to prevent musculoskeletal and visual symptoms and disorders 

among computer users 
• Economic evaluations of primary prevention or secondary prevention interventions in 

workplaces 
• The effectiveness of participatory ergonomic interventions 
• The effectiveness of Occupational Health & Safety Management Systems  
• The effectiveness of injury prevention and control programs 
• Participatory ergonomics interventions – implementation and process evaluation 
• Effectiveness of education and training strategies for the protection of workers 
• Preventing injuries in small businesses 
• Preventing upper extremity musculoskeletal disorders 
 
The reviews have examined over 60,000 scientific papers and extracted data from over 200 
research studies that were considered to provide scientifically credible evidence for decision 
making. 
 
The Systematic Review Process 
A systematic review is typically completed in 10 steps: 
 
1. Assemble a review team 
2. Formulate research question and search terms 
3. Identify articles expected in literature search by all review team members 
4. Invite international content experts to identify key articles 
5. Convene stakeholder meetings to research question, definitions, search terms and inclusion 

criteria 



6. Conduct literature search and pool articles with those submitted by experts 
7. Conduct review to exclude non-relevant studies  
8. Conduct review to assess methodological quality of remaining relevant articles 
9. Conduct review to extract data from relevant articles that were identified for evidence 

synthesis 
10. Complete evidence synthesis 
 
At each stage of the process stakeholders (employers, safety professionals, labour, policy 
representatives and other key consumers of the information) are involved. It is interesting to note 
that over the four years the stakeholder community had the opportunity to select from over 50 
possible systematic reviews and selected the ones listed above. 
 
It is also important to recognize that a review team comprised of researchers, practitioners and 
policy makers is preferred to one composed solely of researchers.  
 
 
Best Practices in Ergonomics 
 
What have we learned from the systematic reviews? Overall, best practices are not about specific 
ergonomic tools but are more integrated approaches to hazard control. 
 
First and perhaps most important – there is strong evidence that ergonomic programs are cost 
effective –the evidence is particularly strong for ergonomic programs implemented in 
manufacturing, transportation and manual material handling (Tompa et al, 2007). In a review of 
the financial benefits for all occupational health and safety programs, only ergonomic programs 
designed to reduce musculoskeletal injuries and disability management programs had enough 
scientific evidence to conclude that their financial merits warranted effectiveness Thus, the body 
of scientific evidence supports the financial case can be made for ergonomics programs. 
 
Second, there is no evidence that magic bullets exist as a best practice. There are no ergonomic 
equivalents of penicillin. When engaging in ergonomic changes to improve safety and prevent 
injury, the evidence does not support doing any one thing (Brewer et al, 2006; 2007). Specifically 
there is credible scientific evidence that the following will not be successful. 
 
1. Rest breaks  
2. Ergonomic training 
3. Adjustments to workstations 
 
The evidence is strongest for the absence of any health and safety benefits for ergonomics 
training alone. This makes perfect sense to the safety professional as one would never training a 
person appropriate lifting techniques without providing them with the technology to support and 
lifts. It also makes sense since none of these activities is likely to significantly reduce the 
exposure or risk. 
 
Third, there is evidence that the following are key characteristics of successful ergonomic 
programs (Amick et al, 2007). 
 
1. An ergonomic program must be supported by a organizational policy 



2. An ergonomic program must be implemented with a broad-based ergonomics training and not 
simply a training on how to use the tool, correctly behave or the appropriate technique 

3. An ergonomic program must make available to the worker the appropriate technology with 
which to do work. 

 
This, of course follows from the second observation. The classic example is in health care where 
there is emerging evidence that ceiling lifts with lift training will not have the intended effects 
(Amick et al, 2007). Rather the health care business (mostly hospitals and nursing homes) must 
establish some form of ‘zero lift policy’ that clearly indicates management commitment to 
enforcing this initiative. Second the training must be broad-based and consider not only how to 
use the lift, but motivate the employees to engage in proper lifting. The training could be 
extended to supervisory practices to enforce the policy. Finally, the ceiling lifts must be in place.  
 
Fourth, ergonomic modifications are important in the management of workers who have 
developed an injury or illness. In this case there is not a specific set of best work 
accommodations. Rather there are a series of reviews that demonstrate the importance of 
disability management programs in reducing injury and illness (Brewer et al, 2007; Tompa et al, 
2007). 
 
Fifth, we found specific to computer-based work that alternative pointing devices were useful in 
reducing the risk of musculoskeletal injuries as was working with the computer user and training 
them about ergonomics and then going over workstation adjustments (Brewer et al, 2006). Often 
many computer users have more possible adjustments to their workstation that they know how to 
adjust or understand why they should adjust it. Providing the training and demonstrating the 
adjustments can serve to establish the appropriate behaviors. 
 
Finally, participatory ergonomic programs are effective in reducing injuries (Rivilis et al, 2007; 
Van Eerd et al, 2008). Wilson (1985) defined PE as “the involvement of people in planning and 
controlling a significant amount of their own work activities, with sufficient knowledge and 
power to influence both processes and outcomes in order to achieve desirable goals”. Kuorinka 
(1997) defined PE as “practical ergonomics with participation of the necessary actors in problem 
solving”. 
 
For PE programs to be successful the right people must be chosen when creating the PE team and 
it is important to provide them with ergonomic training. These are among 6 key elements of 
success for PE programs: 
 
• Management support of the PE program, 
• Appropriate resources committed to the program, 
• Appropriate ergonomics training provided, 
• An appropriate team is assembled, 
• Attention is paid to communication between team members and between the team and 

management and teams and the workplaces, 
• There is training in how the organization works so the team understands how to function.  
 
 



Bibliography 
 
Amick B, Tullar J, Brewer S, Irvin E, Mahood Q, Pompeii L, Wang A, Van Eerd D, Gimeno D, 

Evanoff B. Interventions in health-care to protect musculoskeletal health: a systematic 
review. Toronto: Institute for Work & Health, 2006. 

 
Brewer, S, Van Eerd, D, Amick III, BC, Irvin, E, Daum, K, Gerr, F, Moore, JS, Cullen, K, 

Rempel, D. “Workplace interventions to prevent musculoskeletal and visual symptoms and 
disorders among computer users: A systematic review.” Journal of Occupational 
Rehabilitation. 2006, 16(3): 317-350. 

 
Brewer, S, King, E, Amick, B, Delclos, G, Spear, J, Irvin, E, Mahood, Q, Lee, L, Lewis, C, 

Tetrick, L, Gimeno, D, Williams, R. Workplace Injury/Illness Prevention & Loss Control 
Programs (IPC): A Systematic Review. Toronto: Institute for Work & Health, 2007. 

 
Kuorinka, I. “Tools and means of implementing participatory ergonomics.” Int J Ind 

Ergon. 1997, 19: 267-270. 
 
NIOSH. Back Belts: Do They Prevent Injury? DHHS (NIOSH) Publication No. 94-127, 

October 1996 
 
Rivilis, I, Van Eerd, D, Cullen, K, Cole, D, Irvin, E, Tyson, J, Mahood, Q. “Effectiveness of 

participatory ergonomic interventions on health outcomes: A systematic review.” Applied 
Ergonomics. 2008, 39:342-358. 

 
Wilson, JR, Haines, HM. “Participatory Ergonomics.” In Salvendy, G. (Ed.) Handbook of Human 

Factors and Ergonomics. New York: Wiley, 490-513. 
 
Tompa, E, Dolinschi, R, de Oliveira, C, Irvin, E. Economic Evaluation of Workplace 

Interventions for Health and Safety: evidence synthesis. Toronto: Institute for Work & 
Health, 2007. 

 
Van Eerd, D, Cole, D, Irvin, E, Mahood, Q, Keown, K, Theberge, N, Village, J, St Vincent, M, 

Cullen, K, Widdrington, H. Process and implementation of participatory ergonomic 
interventions: A systematic review. Toronto: Institute for Work & Health, 2008. 

 
Wassell JT, Gardner LI, Landsittel DP, Johnston JJ, Johnston JM. A prospective study of 

back belts for prevention of back pain and injury. JAMA 2000;284:2727-32. 


	CD-ROM Title Page
	2009 ASSE PDC Preview
	Copyright Notice & Disclaimer
	Foreword
	At a Glance
	Table of Contents
	Concurrent Educational Sessions
	OSHA construction Partnerships: A Case Study on the Value and Benefits
	The Sarbanes-Oxley Act for the SH&E Professional
	Mixing Water and Prevention Through Design
	Preplanning for Rescue at Height The Next Step in Your Managed Fall Protection Program
	Interpersonal Intervention for Injury Prevention: Practical Evidence-Based Strategies for World-Class Safety
	Wellness Inside: Intel's Health and Wellness Program
	Overcoming the Conflict Between Safety and Production Using Risk Management and Behavioral Safety Principles
	Systemic Incident Analysis - Using The Four-Phase Process
	Weaving a Safety, Health and Environmental Vision into the Bottom Line of the Business
	The Roles of Managers, Supervisors and Safety and Health Professionals for Maximizing Safety & Health Performance
	Positive Effects of a Fall Protection Program: A Case Study
	The ART (Assessing Risks Technique) of Injury Reduction
	The Underlying Power of an Effective Electrical Safety Program
	Engineering Principles for Safer Design
	Improving Safety Through Behavior and Gas Exposure Tracking
	Designing for Construction Worker Safety - Recent Activities and Available Resources for Designers
	The Magic of Safety Communication and Fun Safety Meetings
	The 30 Second Rules for Handling Hazardous Material Releases
	Best Practices in Ergonomics
	Protecting Critical Infrastructure and Personnel
	Global Safety and Health Briefing
	Avoiding 12 Common Mistakes in Slip, Trip and Fall Prevention
	Will Your Substance Abuse Program Manage the Risk and Defend Your Case?
	Beyond Compliance: Breaking Through to the Next Level of SH&E Excellence
	Riding the Green Wave
	Safety and Health Consultant Roles: Being the Best at Your Game
	Benchmarking - Finding Out What You REALLY Want to Know!
	The Limitations of Metal-Clad Enclosures to Protect Workers from Electrical Arc-Blast Hazards
	"COPE" & the "Rules of Engagement" - How Construction, Occupancy, Protection, Exposures and Fire-Fighting Tactics Affect the Outcome of a Fire Emergency
	Development and Implementation of Effective Driver Training Programs
	Incorporating a Rescue Plan into Your Fall Protection Program
	Introduction to Basic Scaffold Safety
	Career Success: Lessons Learned from a new CSP Salary and Demographic Survey
	Ergonomic Leadership: Motivating and Developing Ergonomic Behavior
	Effective Evacuation Planning and Preparation for Facilities
	Staying Safe While Making Money: A Discussion of the Award-Winning Safety Program
	Safe-ing History
	Objective Auditing Techniques to Control Slips and Falls in Restaurants
	EHS Management Systems: Trials and Tribulations on the Road to a Leading Indicator
	Motivating Leadership for Safety Excellence: What Really Works
	But Does It Really Work? Using Performance Technology for Safety Results
	Implementing the OSHA Voluntary Protection Program (VPP)
	Debunking the Training Myth: Why Most Safety Classes Don't Work and What to Do About It
	The Best Use of Lockout/Tagout and Control Reliable Circuits
	How Do You Provide Fall Protection in a Wind Tunnel, and Other Odd Locations?
	Reducing Stress Related Violence at 70 MPH
	La fuerza laboral latina en España y EEUU: Situación presente y programas diseñados para emjorar sus condiciones de seguridad y salud laboral
	Flame Resistant Clothing: Statistics, Standards and Safety
	Construction Can Be Hazardous to Your Health
	SH&E Metrics: From Compliance to System Improvement
	Anhydrous Ammonia - Health and Safety Issues
	Safety to the Rescue?
	Safety and the Law
	International Professional Safety Practice: A Comparison with U.S. Practice
	The World Is Not Flat... Controlling Workplace Risk
	The Aging Workplace -  It's Not Just Ergonomics, Or Will You Still Need Me, Will You Still Love Me, When I'm 64?
	Achieving Optimal Safety Results by Managing Change with Interpersonal Skills
	Creating a Safety Culture in a High Reliability Organization
	In-Vehicle Technology: Managing Crash Risk Before the Crash Occurs
	Gas Detection Technology in Confined Space
	The Competent Person: Duties for Excavation
	Assessing Best-in-Class - What Drives Superior Safety Performance?
	Proven Strategies for Implementing Change
	TSCA Chemical Recordkeeping and Reporting
	An Effective Facility Security Plan
	Designing an Emergency Management Program Utilizing Lean Six Sigma
	Hazard Awareness, Recognition, and Control: So Why Don't You Have Time to CHAT?
	NIOSH/NORA: Why Safety and Health Professionals Should Be Interested in Work Underway at NIOSH/NORA
	Emerging Issues: Navigating "UFOs": Unidentified Foreign Objects
	Foundation for Safety Excellence
	Near Miss Reporting: The Forgotten Piece for Sustainable Safety Cultures
	Continuous Safety Improvement - A Successful Case Study
	Transform Your Safety Culture: Perception Through Continuous Improvement
	Fall Protection Training: Get What You Need
	Dynamic Modeling - An Approach for theDesign of Loss Prevention Programs
	Investigating Slip, Trip and Fall Mishaps
	Effective Methods of Managing Contractor Safety to Minimize Risks and Legal Liability
	Taming the Roller Coaster—Resilience in Action
	Productive Incident Investigation of Strains, Strains and Pain
	Safe Practices for Traffic Incident Responders
	Green Beans and Ice Cream: The Definitive Recipe for Employee Engagement, Motivation and Recognition
	Health Education and Wellness for EHS Practitioners!
	Preventing and Managing Workplace Violence: An International Learning Perspective
	Identity Theft - Actions for Detection, Prevention, Redemption
	Enterprise Risk Management Profiling for H&S and Fleet Risk Managers
	Creating Sustainable Leadership Drive and Commitment for a Safety Culture
	"Your Actions Speak So Loudly I Can't Hear a Word You Said"
	Auditing Compliance with Work Permit Procedures
	The Compelling Display of Health & Safety Data to Achieve Desired Decision Making
	Teaching or Preaching... Why Stories Can Improve Safety Training
	Dust Explosion Hazard Assessment and Control
	Compressed Gas Cylinder Safety
	Qualified Person Duties to Create a Fall Protection System Meeting ANSI Z359
	Near-Misses: What Do They Mean to Management?
	Cuasiaccidentes: Qué significan para la Gerencia?
	6 ½ Simple Tools to Prove Value, Gain Cooperation and Save Lives
	@ Your Service: Greening Your Company and Creating an Environmentally Sustainable Culture
	Ergonomics Risk Assessment: Determining When, Why and How You Should Perform One
	Creating a Culture Where Employees Own Safety
	Mold Inspections - The Hurdles of the Site Professional
	Designing Safety in... and Keeping It There!
	Start Rolling the D.I.C.E. on Your Safety and Risk Management Projects
	The Essence of Safety - Do You Really Know Safety?
	Achieving Optimum Productivity from an Aging Work Force - An Integrative Behavioral-Based Injury Prevention and Wellness Program for Safety Professionals
	Increasing Our Safe Work Habits at the Beliefs Level
	YES YOU CAN... Conduct Your Own Safety Perception Survey
	No Reading or Writing Required: Safety Training Activities for Everyone
	Electrical Safety Breakdown: An Investigative Method for Electrical Events that Will Save Lives
	Fact vs. Reality: Common Myths About Driver Safety & Vehicle Crashes
	Bridging Cultural Differences
	Risk Assessment of Alternative Fuels
	Ergonomics-based Methods of Inspecting, Assessing and Documenting Environmental Sites of Injurious Falls
	Emergency Management Is Rocket Science
	Individual Fit Testing of Hearing Protectors
	Nanotechnology: Health & Safety Exposure in a Shrinking World
	Risk Management for Subcontractors
	Leading Measures of Safety Performance
	Culture: The Only Way to Get to Zero
	Separating the Wheat from the Chaff - An Analysis of Safety Management Strategies in 2008
	Training Evaluation Methods: Who, What, Why and HOW?
	A Previously Unidentified Failure Mode for Ladder-Climbing Fall Protection Systems
	Protecting Your Investment to Ensure Business Continuity
	The Bumpy Road to Success: Reducing Fleet Accidents
	Web-Based Technology: Your Competitive Advantage for Global MSDS Management
	Relational Leadership in an Electronic Age
	Managing the New Asbestos Risks: Amphiboles Minerals and Soils
	Ergonomics + Lean Manufacturing = Synergy for Workplace Improvements and Performance at Genie Industries
	Community Emergency Response: Have You Met Your Neighbors Yet?
	Adding Diversity Awareness to Your Leadership Skill Set
	Healthcare Practice Specialty Concurrent Session Forum
	Environmental Health & Safety: A Leading Influencer in Corporate Risk Mitigation Strategies
	Safety: Global Challenges, Solutions and Best Practices
	A Risk Management Approach to Public Sector Worker's Compensation
	VPP: Leaders in Safety and Health Excellence
	Safety Heroes and the Actuary's Chamber of Secrets
	I Changed a Safety Culture and It Nearly Killed Me!
	Safety Management - Benchmarking Safety through the Safety Perception Survey
	Safety Is Killing Business
	Avoiding Common PHA Mistakes
	Construction Owners Safety Blueprint
	The New OSHA Crane Safety Standard
	Surviving in the Courtroom
	International Challenges in Environmental Compliance, Auditing, and Supply-Chain Sustainability
	How to Reduce the Other Two Thirds of Your Back Pain Losses
	Creating a Safe Work Environment for Emergency Medical Service Workers
	How to Build a World-Class Manufacturing Capability: Creating a Workplace Free of Injury Must Start at the Top
	The Global Harmonization Standard--An Overview
	Applying Success Principles to Risk/Safety Management
	The Balanced Lean Sigma Scorecard
	Why Safety Efforts Fail: Four Serious, Common and Persistent Mistakes in Safety Management
	De-Mystifying Organizational Culture for the Safety Professional
	Safety Training: Compliance or Excellence?
	Upcoming Changes to ANSI Standards on Head and Eye and Face Protection
	Practical Approach to Risk Assessment and Risk Reduction
	RFID-Based Safety Management of Powered Industrial Trucks: Safety Technology that Delivers Real ROI
	Can Ergonomics Effect Efficiency and Productivity in the Construction Industry - Is It a Fallacy?
	The Safety Profession: The Challenge for the Future
	Inspiring Behavioral Change
	Call to Action! Addressing Workplace Reproductive and Developmental Hazards
	Removing the Barriers to Achieve Excellence in Global Safety Performance
	How to Plan for an OSHA Inspection
	The Art and Science of Predicting Accidents
	Improving Your Safety Performance with Intelligent Use of Data
	"When the Safety System Fails the Worker: Did We Do Our Job? A Case Study"
	The Changing Face of Safety
	Creating a Zero Incident Safety Culture: A Case Study
	Evaluating the Effectiveness of Safety Leadership Training: A Case for Evidence-Based Leadership(TM)
	The 2007 ANSI Z535 Standards - A New Era for Facility Safety Signs and Product Safety Labels Begins
	Causes of Electrical Safety Incidents
	Using Video Technology to Dramatically Improve Your Fleet Safety Results
	Comprehensive Risk Assessment: Solutions for Management Insomnia

	Fundamentals of Safety and Health Program
	Fundamentals of SH&E: Overview of Regulatory Compliance 101A
	Fundamentals of SH&E - Hazard Identification and Control 101B
	Fundamentals of SH&E - Workplace Health 101C
	Fundamentals of SH&E -Environment 101D
	Fundamentals of SH&E: Basic Risk Management 101E
	Fundamentals of SH&E - Fire Protection 101F
	Fundamentals of SH&E: Basic Safety Management 101G


	Help
	Print
	Search
	Exit

