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Introduction 
Historically, occupational health and safety (OH&S) programs have 
been directed at workplace safety management and also at reducing 
workers’ exposures to chemical and/or physical hazards. But after 
several decades of concentrated effort by researchers, policy-makers 
and employers, the decline in rates of workplace injuries is 
decelerating and long absences from work persist after injury (1-3). 
 
There is now a consensus from leading OH&S researchers that 
workplace injuries are related to a complex set of risk factors, 
including physical-ergonomic, psychosocial and work-organizational 
factors. There is also agreement that, in many cases, these injuries can 
be prevented by adopting certain policies, procedures and practices.  
  
This paper is intended to initiate a dialogue about prevention among 
all those who are interested in making Ontario workplaces safer and 
healthier by building a framework for further discussion and activity. 
 
Four Key Themes for Discussion  
We have identified four key themes that may help to guide our 
discussion: (Note: These are not listed in order of importance, but in a 
way that allows for a logical progression of ideas.) 
 

• THEME 1 There are multiple causes for current workplace 
injury, illness and disability. Therefore it makes sense that 
preventing these problems will require multiple solutions, 
operating in synergy. 

 
• THEME 2 An optimal effort to reduce workplace injury, 

illness and disability must build on the strengths of 
traditional primary and secondary prevention approaches, 
merging these to create a more effective  strategy.  

 
• THEME 3 Before we can agree on which prevention 

strategies work and which do not, we need a shared 
understanding of how effectiveness in OH&S interventions 
should be evaluated. [Effectiveness can be defined as “the 
extent to which a specific intervention, procedure, regimen, 
or service, when deployed in the field, does what it is 
intended to do for a defined population.”(4) ] 

 
• THEME 4 We must work towards building relationships 

between those who do research and those who use this 
knowledge, so we produce relevant research that is readily 
taken up and applied to improve occupational health and 
safety. 
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Ontario WSIB Injury Prevention Policy Statement 
 
In order to promote health and safety in workplaces and to prevent and 
reduce the occurrence of workplace injuries and occupational diseases, 
the Board's functions include: 
 
• to promote public awareness of occupational health and safety 
• to educate employers, workers and other persons about occupational 

health and safety 
• to foster a commitment to occupational health and safety among 

employers, workers and others 
• to develop standards for the certification of persons who are required 

to be certified for the purposes of the Occupational Health and Safety 
Act and to approve training programs for certification 

• to certify persons who meet the standards 
• to develop standards for the accreditation of employers who adopt 

health and safety policies and operate successful health and safety 
programs 

• to accredit employers who meet the standards 
• to designate safe workplace associations, to designate medical 

clinics and training centres specializing in occupational health and 
safety matters and to oversee their operation and make grants or 
provide funds to them 

• to provide funding for occupational health and safety research 
• to develop standards for training about first aid and to provide funding 

to those offering such training 
• to advise the Minister on matters relating to occupational health and 

safety that are referred to the Board or brought to its attention. 

The Time Is Right 

Why do we feel this is the right time to initiate a dialogue on 
prevention of workplace injury?  
 

• There is currently a renewed impetus for increased prevention 
activities in Ontario. The Ontario Workplace Safety & 
Insurance Board (WSIB) has stated its continuing 
commitment to “eliminate all workplace injuries and illnesses 
in Ontario.” Changes introduced to the Workplace Safety and 
Insurance Act (5) mean that the WSIB shifted its strict role of 
providing no-fault workplace insurance for employers and 
their workers to include injury and illness prevention (see 
Figure 1). Other jurisdictions also have strong prevention 
mandates, for example, the Workers’ Compensation Board 
(WCB) of British Columbia regulates occupational health and 
safety standard compliance through routine inspections of 
workplaces as part of its prevention agenda (6). 

 

 
• OH&S practitioners have moved beyond simply presenting 

workplaces with advice based on anecdotal evidence or lists of 
mandated “rules” established by regulators. More and more, 
they are seeking and then sharing interventions and strategies 
that have proven effective using sound, evaluative research.  
This apparent desire to evaluate their own products and 
services and to better understand their impact further 
demonstrates that stakeholders are ready for a dialogue about 
prevention effectiveness.  

Figure 1 
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• Health and safety researchers are demonstrating a new 

awareness that simply “studying and publishing” falls short. 
Researchers–and those who fund their work–now recognize 
how important it is, right from the start, to explicitly identify 
methods for transferring research results to relevant audiences. 
This increased focus on those who actually use research 
knowledge has also helped to inform the research agenda, 
stimulating researchers to ask questions that are more relevant 
from the user’s perspective.  

 
• Finally, within the workplace itself, there are notable 

examples of employers and labour representatives who are 
eager to incorporate research knowledge into their decision-
making.  
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THEME 1  
There are multiple causes for current workplace injury, illness and 
disability. Therefore it makes sense that preventing these problems 
will require multiple solutions, operating in synergy. 
 
A recent study by scientists from the Institute for Work & Health and 
the University of Waterloo offers a clear example of how multiple 
causes contribute to workplace health problems. The researchers 
looked at possible “leading indictors” (risk factors) for new complaints 
of work-related low-back pain among workers at a Canadian General 
Motors plant in Ontario.(7) They found that both psychosocial factors 
(such as perceptions that the workplace was not socially supportive) 
and measured ergonomic exposures on the job played a significant 
role in workers’ risk for a new episode of low-back pain. The study 
demonstrates that tackling only ergonomic physical factors or 
psychosocial workplace factors would almost certainly be insufficient 
for prevention efforts to succeed.  
 
To effectively design, implement and evaluate OH&S preventive 
interventions, a fusion of stakeholder involvement and active 
intervention is fundamental.  It is also essential to reliably evaluate the 
chosen interventions’ impact on a range of outcomes. This is the main 
reason such evaluations generally require the involvement of a mix of 
disciplines, including behavioural science (individual and 
organizational), epidemiology and biostatistics and economics. 
 
One way to conceptualize workplace prevention initiatives is to 
identify settings, stakeholders, types of intervention and stage of 
intervention (see “Prevention Cube” model, Figure 2). Any OH&S 
prevention policy or program can be slotted into at least one “cell” of 
the cube. 

Note – Lists on each axis are exemplary only, not exhaustive. 

Prevention Cube – Ways of Categorizing OH&S PreventionFigure 2 
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EXPOSURE DISABILITY
OUTCOMES

ONSET OF SYMPTOMS 
Secondary 
Prevention

CLINICAL 
DIAGNOSIS 

Primary 
Prevention 

Primary and Secondary Prevention 

 
SETTING This includes the place where an intervention will be 
applied (workplace, health care or other setting). 
 
STAKEHOLDERS This includes knowing who will be the 
responsible partners for implementation of prevention 
interventions (workplace parties, insurers, regulators, workers or 
others). 
 
TYPE OF INTERVENTION This includes various kinds of 
prevention interventions that might be applied (e.g., ergonomic, 
educational, legislative). Such interventions are usually related to 
some desired outcome (changes in attitudes or knowledge, 
behaviours, self-reported symptom rates, compensation claim 
rates, costs, etc.). 
 
STAGE OF INTERVENTION This involves considering when 
it would be most appropriate to stage a particular intervention– 
primary prevention involves intervening before the onset of 
symptoms, while secondary prevention takes place after onset 
(usually to prevent subsequent episodes). It is becoming 
increasingly clear that simultaneously addressing both “before-” 
and “after-” injury initiatives may be more effective than 
continuing to segregate prevention resources into two silos.  (This 
idea will be more fully explored in Theme 3.). 

 
Most OH&S practitioners would describe two fundamental 
approaches to prevention, according to the stage of health addressed: 
before or after the onset of injury, illness or disability (see Figure 3). 
 
Primary Prevention:  This type of intervention aims to reduce risk of 
injury or illness before the event occurs (while the person is still 
healthy). This is generally accomplished by modifying factors known 
to increase risk by directly controlling a specific hazard or set of 
hazards--for example, strengthening the person’s resistance (against 
injury or illness) by increasing his/her skills and/or modifying the 
work environment.   
 
Secondary Prevention: This type of intervention occurs after injury or 
illness has already occurred and aims to reduce long-term disability as 
well as its associated personal, social and economic costs. Such 
interventions would include improving the quality of care that workers 
receive or introducing appropriate disability management strategies. 
The latter includes the provision, at the workplace, of suitably 
modified work to accommodate the worker until the disability 
improves, or vocational retraining if the disability is permanent and 
incompatible with the worker’s original job.  (Such interventions have 
a much lower success rate and are more costly when they are 
implemented more than six months post-injury). 
 
Secondary prevention is not restricted to work-related musculoskeletal 
disorders and injuries.  Some toxic-substance exposures in workplaces 

Figure 3 
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are currently best controlled by a combination of exposure-reduction-
at-source (primary prevention), combined with “biological 
monitoring” of the levels of body-burden absorbed (e.g. lead 
exposure) and/or the degree of “sensitization” of the worker to the 
substance (e.g. noise-induced hearing loss).  (We will return to this 
idea in Theme 2, when we consider the emerging case for integrated 
occupational prevention programs in workplaces.) 
 
In general, while primary prevention is clearly preferable to secondary 
prevention on ethical grounds, it is not always feasible.  This is 
especially true in areas where there is limited knowledge about 
causation of injury, illness or disability.  For example, when it comes 
to occupational low-back pain (the largest single cause of workers’ 
compensation claims in many jurisdictions) we still have few proven 
primary preventive interventions--although some ergonomic and 
work-organizational interventions are “promising” (8).  Yet we know 
a great deal about how to reduce disability and promote full recovery 
in workers who have already been injured, especially in terms of 
optimal health-care practices, and disability management policies at 
the workplace (9). 
 
Key Messages (THEME 1): 

• Because there is usually no single cause for workplace 
injury, illness and disability and no single solution, 
stakeholders should look more broadly towards other 
disciplines when designing interventions and expect to take 
a partnership based “multi-pronged” approach.  

 
• Understanding and documenting the impact of interventions 

is also a complex task that requires a multidisciplinary and 
diversely skilled group. 
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THEME 2  
 
An optimal effort to reduce workplace injury, illness and disability 
must build on the strengths of traditional primary and secondary 
prevention approaches, merging these to create a more effective 
strategy. 
 
Many OH&S experts are embracing the concept that a more holistic 
approach to primary and secondary prevention strategies makes sense. 
How can this change in perspective be explained? 
 

• The commonest occupational injuries–soft-tissue sprains and 
strains, including low-back pain of “mechanical origin” and 
repetitive strain injuries of the upper limb – tend to recur over 
many years after their first onset.  Such injuries are already so 
common in some workforces that most workers cannot 
benefit from truly primary prevention, because they have 
already had symptoms. The goal now must be to control those 
symptoms, reduce disability and optimize function. 

 
• It has been shown in a number of settings that integrated, 

multi-pronged programs work best. These include ergonomic 
improvements in job design; toxic exposure control 
programs; modern disability management via workplace 
committees and multidisciplinary care teams; and finally, an 
OH&S “cultural change” in the workplace as a whole.  When 
used together, these approaches contribute powerfully to both 
primary and secondary intervention in a synergistic way (10-
12).  These integrated OH&S intervention programs can thus 
be said to contribute to overall disability prevention or 
“control,” acting at multiple stages before the disability 
becomes chronic or severe. 

 
Indeed, a recent consultant’s report to Ontario’s WSIB stated that: 
“Prevention organizations are increasing their focus on secondary as 
well as primary prevention. As such there is a move towards greater 
integration between Prevention and Return to Work along the 
continuum.”(13). 
 
 
Breaking Down the Silos 
Recently, Yassi, Ostry, and Spiegel (14) argued the logic behind 
integrating workplace resources across primary and secondary 
prevention approaches--a task that they described as “breaking down 
the solitudes”. This proposal stemmed from the following 
observations:  
 

• An effective ergonomic primary prevention initiative in a 
hospital setting resulted not just in fewer injuries (primary 
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prevention) but also in unexpectedly shorter durations of lost 
time after injury (secondary prevention) (15) 

 
• A comprehensive, hospital-based, return-to-work program for 

nursing personnel, which decreased time lost from work after 
injury on targeted wards (secondary prevention), also resulted 
in an unexpected 33 per cent reduction in injury incidence 
(primary prevention) (11;12). 

 
In both of the previous studies, Yassi and colleagues noted that senior 
management commitment and meaningful worker participation were 
crucial for the success of the programs.  Synergistic injury prevention 
and disability management initiatives appear to make more efficient 
use of available resources (both personnel and financial), and should 
lead to more sustained improvements in workplace injury, illness and 
disability outcomes. 
 

• A recent qualitative study from Quebec (16), examining 
return-to-work success after musculoskeletal injury in the 
electric and electronic sector, identified several key factors 
that facilitated return to work. One key to success was the 
integration of health and safety prevention activities and 
return-to-work programs. Injury investigations examining the 
physical and organizational factors that led to the workplace 
injury were useful in making recommendations for job 
modifications to help the injured worker return to his/her 
regular job. The investigations also yielded corrective 
strategies that would prevent similar injuries from happening 
to other workers. Another effective approach identified in the 
study was to utilize the same safety-oriented individuals who 
were responsible for prevention of MSK injuries in the 
development of appropriate modified return-to-work programs 
for injured workers.  

 
• A “people-oriented” culture in the workplace is crucial to the 

success of integrated prevention and return-to-work programs. 
For example, Stock et al. (16) found that when management 
demonstrated a strong commitment to effective health and 
safety initiatives through their actions, workers believed their 
employers were genuinely concerned with their health and 
well-being, rather than simply being preoccupied with cost-
control. This commitment from management fosters an 
environment in which there is open communication and trust 
between workers and their supervisors when designing return-
to-work plans.  Workers are more likely to attempt early 
return-to-work in such cases. 

 
• Recognizing the multifactorial risk factors for musculoskeletal 

disorders, Cole, et al (17) have developed and are testing a 
new framework for evaluating an integrated prevention 
intervention program within the office operations of a large 
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Ontario newspaper. This framework provides stakeholders 
with strategies, objectives, and measurement tools to evaluate 
the effectiveness of comprehensive intervention programs on 
outcomes, including both injury incidence and long-term 
disability.  While the researchers are optimistic that this 
framework will be useful in evaluating integrated primary and 
secondary prevention interventions, it is still too early to draw 
conclusions about effectiveness. Their work remains 
“promising, but not yet proven effective,” and as such, will be 
discussed under Theme 3. 

 
Despite the growing evidence that primary and secondary prevention 
strategies work best when they work together, some stakeholders are 
still structured–or mandated–to work only on  primary prevention 
(traditional safety programs in the workplace)  or secondary 
prevention (disability management programs). This is not an ideal 
situation, but it provides us with an obvious target for change.   
 

Key Messages (THEME 2): 
• Combining primary and secondary interventions can yield 

greater impact than the sum of impacts from separately 
implemented interventions. 

 
• Policies regarding the mandate of OH&S organizations 

should be examined to ensure that they facilitate a holistic, 
synergistic approach. 

 
• Workplaces should examine their internal systems to ensure 

they have not structured programs in a way that encourages 
isolated “silos” and under-utilization of skills and 
experience. 

 
• Researchers and stakeholders should experiment with novel 

approaches to deliver primary and secondary prevention 
programs in a more integrated fashion in Ontario. 
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THEME 3  
 
Before we can agree on which prevention strategies work and which 
do not, we need a shared understanding of how effectiveness in 
OH&S interventions should be evaluated. [Effectiveness can be 
defined as “the extent to which a specific intervention, procedure, 
regimen, or service, when deployed in the field, does what it is 
intended to do for a defined population”(4)] 
 
In order for a preventive strategy to be successful, we need reliable 
ways to measure and determine effectiveness. Only then can we be 
sure that reductions in occupational “adverse outcomes” are the direct 
result of particular policies or programs.  The major thrust of this 
theme will be to emphasize the importance of carefully evaluating the 
effectiveness of interventions and conducting these evaluations 
together in an interdisciplinary fashion.   
 
OH&S decision-making involves much more than simply evaluating 
the effectiveness of promising interventions.  Those who decide 
whether or not to implement a particular intervention must also 
consider important criteria such as cost, feasibility, equity, ethics, etc.  
Runyan (18) has provided a practical guide for decision-makers that 
can help them determine whether implementation of an intervention is 
warranted. 
 
The best way to ensure that evidence-based interventions are used is to 
develop a partnership between those who produce research/evaluation 
knowledge and those who use it. In many cases, however, researchers 
and decision-makers are unable to understand each other’s needs or 
even to communicate effectively. Jonathon Lomas, an academic who 
has devoted much of his career to improving research dissemination 
and knowledge uptake, says this situation is like “two people trying to 
assemble a jigsaw puzzle, each with half the pieces… but each 
working in a separate room”.(19)   
 
There are two critical junctures in the relationship between research 
producers/evaluators and decision-makers. The first occurs before the 
decision to implement a program or policy; the second critical period 
occurs after implementation, when the time comes to measure impact.  
 
Before deciding whether to implement a new intervention (program, 
policy or practice), decision-makers may seek some kind of helpful 
tool or decision-aid. One tool is an expert critical review of available 
evidence that has been translated into an accessible format.  
Eventually, it becomes possible to produce regularly updated and 
“user-friendly” databases that efficiently summarize the best-quality 
evidence available on each major intervention option, for use by a 
wide variety of audiences.  This strategy is already working for 
clinicians who seek best evidence on health-care interventions (e.g., 
The Cochrane Library) (20). 
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After implementation, a certain amount of time must pass before 
observers can determine whether or not it has been effective. During 
this period, it’s important to maintain close collaboration among the 
research users (those responsible for OH&S programs, policies and 
practices) and the researchers/evaluators who are trained to assess 
impact.  This approach is more likely to produce a rigorous, 
comprehensive evaluation design.  The evaluation strategy should 
always be agreed upon a priori, to provide answers to the users’ key 
questions about the intervention. 
 
This kind of multi-step, “before-and-after” process is critical to ensure 
that appropriate prevention goals are achieved. One exciting example 
of this strategy comes from Yassi and colleagues (21) in British 
Columbia. Using a collaborative problem-solving approach, 
researchers, workers and managers identified problems and 
implemented evidence-based initiatives to improve the health and 
working conditions of health-care workers. 
 
First, the B.C. collaborators conducted a needs assessment, then 
carried out a review of the scientific literature. The process also 
included stakeholder focus groups and cost-benefit analyses. The 
researchers then used their data to develop “best practice” guidelines.  
The project was so successful that all stakeholder parties have agreed 
to continue this collaboration and process as they address ongoing 
OH&S challenges in the health-care sector. 
 
When it comes to prevention, what do we mean by “evidence”? 
A major challenge to those involved in designing prevention strategies 
is obtaining the best possible evidence both before and after an 
intervention takes place. Researchers must be extremely careful in 
designing such interventions, and also in how they collect, synthesize 
and interpret data.  Here are some points to consider in future 
discussions: 
 
Evaluating effectiveness takes time. 
A considerable amount of time must often pass before it is possible to 
determine with certainty whether an intervention has had any impact 
and whether that impact has been positive. Mere “personal 
observation” of effectiveness is not enough. 
 
For example, in the worst case scenario of asbestos exposure 
reduction, it takes between 20 and 50 years to see any reduction in the 
rates of asbestos-related cancers, and slightly less time before we see 
fewer new cases of asbestosis.   
 
When it comes to implementing better “return-to-work” policies, the 
“lag times” are shorter, but it can still take between three and five 
years before a reduction in long-term disability and its costs become 
apparent.  (However, early leading indicators of impact may be 
noticed sooner—for example, there may be reductions in the 
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proportion of worker compensation [WC] claimants still on temporary 
disability payments at one year after injury.) 
 
 
Commonly accepted wisdom is not necessarily evidence. 
When it comes to prevention interventions, often no rigorous 
evaluations are carried out to determine effectiveness.  This can result 
in the widespread adoption of ineffective interventions.  For example, 
Saari (22) described a safety-poster campaign at a shipyard that was 
well-received by the workers. But careful comparisons with a control 
group found that the poster campaign had no actual effect on safety 
outcomes among shipyard workers. According to Saari, “If a careful 
evaluation of accidents had not been made, the campaign would have 
been promoted as an effective programme.” 
 
Evidence evaluators must possess a diverse skill-set. 
Many disciplines are involved in evaluating effectiveness of OH&S 
interventions (e.g. management sciences, organizational behaviour, 
traditional social and behavioural sciences, epidemiology, 
biostatistics, ergonomics, biomechanics, physiology). However, many 
researchers are not experienced in multidisciplinary teamwork.  Thus, 
some evaluations of new programs or policies are not well done 
because the evaluating team is too narrowly-based. Achieving 
multidisciplinary evaluations requires building closer long-term 
relationships among workplaces, regulators, insurers, other 
stakeholders and researchers. (We will return to this idea under Theme 
4). 
 
Real-world interventions cannot be properly evaluated in a 
laboratory 
Many extraneous factors can influence OH&S outcomes requiring 
complex evaluation approaches and study designs. This is further 
complicated by the fact that many such influencing factors do not 
remain constant over the duration of a new program/policy 
implementation.  One example is provincial (or national) worker 
compensation claim rates, which are affected over time by an array of 
factors such as: business cycles and labour market phenomena; 
legislative and regulatory changes; evolving long-term sectoral shifts 
in workforce composition; and the nature of the economy, such as 
declining primary resource extraction and increasing service sectors. 
(2;3;23) 
 
Findings should be replicable 
An important principle in science is replication. In many 
circumstances, we only have one high-quality study looking at a 
particular intervention, and we must rely on it as the best information 
available.  But single studies may have flaws (or quirks) that are not 
obvious.  Ideally, it is better to have corroborative evidence from at 
least one other independent study (conducted by others in a different 
setting).  Many will remember the example from physics of the false 
promise of cold fusion.  After the study by Pons and Fleishman (1989) 
was reported, many others tried to replicate their results, but could not 
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Can we trust the evidence? 

One important tool for determining the evidence about a particular intervention is the 
“systematic review” – a scientific weighing of existing literature. During this process, 
reviewers must judge whether findings “for” or “against” the intervention are strong enough 
to be reliable.  In fact, many “promising” interventions are currently supported by weak 
(methodologically inadequate) studies. Such interventions cannot themselves be discarded 
because quality research is lacking. They remain “promising but not proven,” pending more 
and better research, and can thus be described as future research priorities.  

It may be easier to produce convincing evidence of effectiveness for the “biomedical” and 
educational preventive interventions – this is because such interventions can be more 
readily randomized (i.e. applied to different groups of individuals or workplaces) in a 
controlled experiment.   

It is much more difficult to evaluate policy interventions, which can only be implemented at 
the level of entire populations/jurisdictions, since they tend to require more complex study 
designs. Despite the greater challenges of evaluating policy and program interventions, 
sound results are possible if there is adequate scientific input to study design, preferably 
well in advance of initiation. Time series and quasi-experiments are examples of more 
complex study designs, which can be used under these circumstances.(25)  

Here are some useful concepts to consider in a discussion of evidence-based practice: 

o Is there evidence? (Has the intervention been studied using sound scientific 
enquiry?) 

o Does the evidence support the intervention by offering proof that it works? Or does 
the evidence not support the intervention by showing it makes no difference to 
outcomes? Or is there evidence against the intervention, because research shows it 
actually causes harm? 

o How strong is the evidence for or against an intervention?  This is determined by 
examining both how the study was designed and how many good quality studies 
have generated the same evidence (preferably from different settings). 

o Research designs must be carefully considered when weighing evidence about the 
effectiveness of prevention interventions.  

do so.  It was thus generally agreed that the initial experiment was 
flawed.   
 
Individual stakeholder agendas must not be allowed to influence 
evaluation results. 
There is a natural tendency in prevention evaluations–as in other 
aspects of OH&S–for various “vested interests” to desire particular 
evaluation outcomes. This underscores the need for high quality, 
scientifically determined effectiveness evidence which can withstand 
scientific peer review and legal scrutiny. For details, we refer you to 
the 2000 USA Occupational Health and Safety Administration 
(OHSA) Ergonomic Regulations hearings (24). 
 
Researchers and evaluators must do more than simply share results. 
They must also share an understanding of what does–and does not– 
constitute dependable, strong, and reliable results. Unfortunately, the 
strength of much prevention research available today is limited– 
reviews show that a large proportion of published studies (even those 
that have undergone peer-review) are based on weak designs. They are 
thus open to criticism and, as such, are not helpful to decision-makers 
and other prevention stakeholders. (To better understand the 
challenges of designing and conducting credible evaluative studies, 
see Figure 4.)  

Figure 4 
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It is vital that OH&S policy-makers, program managers and 
practitioners understand what constitutes high-quality evidence. Some 
new, user-friendly guides on how to conduct exemplary OH&S 
evaluations are now available, especially for workplace interventions 
(25). For workplace parties and OH&S professionals seeking 
information and practical assistance, research advisors and consultants 
skilled in evaluation design will continue to be needed. 
 
Look at existing evidence for ethical and economic impacts 
In addition to the above considerations, before a prevention 
intervention is implemented, the stakeholders need to look at existing 
evidence for both the ethical and economic impacts. 

 
Ethical concerns There is always the possibility that an apparently 
benign prevention program may have unanticipated negative effects.  
For example, some researchers looking at experience-ratings1 of 
workers’ compensation premiums have been concerned that business 
firms might attempt to “hide” cases of occupational injury and illness 
(26). One method to conceal such data would be to provide health care 
directly to the injured worker and thus bypass formal reporting to the 
workers compensation system. Decision-makers and stakeholders 
must be aware that an intervention can have this kind of unintended 
effect. 
 
Economic considerations Each prevention option (including the “do 
nothing”/business-as-usual” option) has pros and cons and an effect on 
costs.  To achieve the best use of available resources for OH&S 
prevention, existing evidence about these alternative programs, 
policies and practices should be used to inform decision-makers, so as 
to help insure the best possible decisions are made.  

Case Studies 

Before we move on to the next theme in our prevention discussion, we 
think it’s important to share some actual case studies that illustrate the 
challenges facing decision-makers and researchers in their quest for 
evidence-based interventions. Appendices A through C (attached) cite 
specific studies that have greatly influenced the field of OH&S 
prevention. In each case, we summarize and critique a recent, relevant 
high-quality review2 of the literature or a convincing original 
intervention study. Our intent is to demonstrate, by concrete example, 
how preventive interventions should be evaluated, and also why we 
believe each study is scientifically credible. The case studies also 
show how evidence quality is influenced by study design, the number 
                                                 
1 The process through which employer’s workers’ compensation insurance premiums 
are tied to their accident records (i.e., higher accidents rates produce higher premiums 
the employer must pay). This process creates a financial incentive for employers to 
improve their workplace’s health and safety through injury prevention. 
 
2 We often use the word systematic review to describe literature reviews that follow a 
prescribed approach to ensuring that all the best-quality studies are appropriately 
identified and summarized (30). 
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of corroborating studies and the generalizability of the results to other 
populations.  
 
We can also point you to several excellent resources that offer 
guidance in critically appraising intervention research. (25;27-29) 

Key Messages (THEME 3): 
• Researchers and decision-makers/users must move towards a 

shared understanding of effectiveness. when it comes to 
designing and evaluating OH&S interventions.  Such a 
dialogue should be initiated across a broad set of research 
disciplines and should include all who might use such 
evaluative research–program administrators, policy makers, 
practitioners, and the OH&S institutions/organizations they 
represent. 

 
• The new delivery structure required for integrated primary 

and secondary prevention interventions would produce 
unique challenges in evaluation.  These should be dealt with 
using more sophisticated methods in better-planned 
evaluations. 
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Popular Education/Knowledge Transfer Intervention 

In Australia, a multimedia back education ad campaign 
targeted at the general public attempted to change attitudes 
and expectations around back pain.  The results demonstrated 
in the two-year program were: 
 

• more scientifically-based beliefs about back pain in the 
general population 

• improved knowledge and attitudes of health-care 
practitioners, which appeared to influence their 
management of back pain 

• reduction in compensation and disability costs related 
to back pain 

Buchbinder, Jolley, & Wyatt, 2001 (31)  

THEME 4 
 
We must work towards building relationships between those who do 
research and those who use this knowledge, so we produce relevant 
research that is readily taken up and applied to improve 
occupational health and safety. 
 

• Research organizations and granting agencies are already 
recognizing how essential it is that knowledge gained 
through scientific study does not stop at publication. They 
understand the value of knowledge transfer (KT) (also 
known as knowledge transfer and exchange), a discipline 
that ensures that knowledge is transferred, in the form of 
compelling ideas or useful tools, to the appropriate 
“audiences.”   

 
• At the same time, many decision-making organizations have 

recognized the need inform their prevention activities by 
obtaining scientifically standardized evidence reviews of 
existing research (known as “systematic synthesis.”).   

 
The Canadian Health Services Research Foundation describes this as 
the “push/pull style of knowledge brokering.”  It further suggests that 
this is a stepping stone for better, longer-term knowledge-brokering, 
which is built on sustained relationship building between the 
producers and users of research knowledge. 
 
When we talk about health outcomes and the role of knowledge 
transfer, it is worth remembering that many diverse methods can be 
effective in “getting the message out” to the intended audience (see 
Figure 5.) 
 

 

Figure 5 
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While these important seeds are finally being planted, we must take 
steps to tend and encourage the crop. For example, we must develop 
planned, multi-year programs of KT/KE activities which link OH&S 
evaluative researchers and research users. This will yield research that 
is relevant and informed by user experience, that produces knowledge 
that proceeds directly to uptake and application, and that results in 
improved “real world” decision-making.  Such an approach recognizes 
that research and decision-making are part of a paired process, and 
that the greatest benefit comes from creating and exploiting multiple 
points of contact within long-term relationships. 
 

Key Messages (THEME 4): 
• Stakeholders (both researchers and research-users) should 

create “neutral-turf meeting-grounds” for the regular 
exchange of knowledge and ideas. This type of independent, 
scientifically credible forum would allow OH&S 
stakeholders–who may hold quite different views and 
values–to interact directly and meaningfully with 
researchers. Such discussions could address questions about 
“what works” in occupational health prevention, and also 
consider what kinds of evaluative research are required to 
prevent injury, illness and disability in Ontario workplaces. 

 
• An assessment of stakeholders’ continuing education needs 

and wishes should be undertaken–especially concerning the 
use of evaluative research results in their decision-making. 

 

Next Steps: 
In this paper we have reviewed the types of prevention interventions in 
OH&S; argued for more integration of primary and secondary 
prevention; suggested the need for shared understanding of what 
constitutes convincing evidence of effectiveness and advocated for 
closer ties between OH&S researchers and research-users/decision-
makers. All of these strategies are themselves like links in a chain–the 
chain leading from sound OH&S research to effective policies, 
programs and practices. Any weak link and the whole chain may be 
compromised–but together we believe that these strategies can and 
will make a significant difference to workers’ health. 

The Institute has drafted this discussion document to initiate a dialogue 
among Ontario’s prevention partners to work towards more effective 
prevention interventions. We see the discussion as another step on the 
road to building a common understanding and set of objectives among 
the prevention partners.  
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Appendix A: Specific Case Example 1 – Lumbar Supports 

 

Are lumbar supports effective for prevention (primary and secondary) and 
treatment of non-specific low-back pain (LBP)? 

 
Citation: Jellema et al., 2001 (32) 

 
Design:  Systematic review of randomized and nonrandomized controlled trials on prevention 

and treatment of non-specific LBP using lumbar supports. 
 
Sample: 7 prevention trials and 6 treatment trials 
 
Analysis: Qualitative analysis of the scientific evidence from the 13 trials. 
 
Results: Prevention: 

1. Moderate evidence that lumbar supports are not effective for primary 
prevention of LBP 

2. No evidence on effectiveness for secondary prevention of LBP 
 
 Treatment: 

1. Limited evidence that lumbar supports are more effective than no intervention 
for pain relief for patients who already have LBP 

2. Conflicting evidence as to whether lumbar supports are more or less effective 
than other interventions for treatment of LBP 

 
 
Interpretation: 1.  Lumbar supports are not recommended for primary prevention or 

treatment of non-specific LBP 
 2. There is a continued need for high-quality RCTs on the effectiveness of 

lumbar supports for prevention and treatment of LBP  

Basis for selection of this study as high-quality: 
This systematic review met the assessment criteria for evaluating the quality of systematic 
reviews. (30) 
 
Possible mechanism by which the intervention “worked” or did not work: 
Compliance may have been a problem for many of the studies reviewed – i.e., individuals 
assigned to wear lumbar supports may not have complied with recommended usage throughout 
the study period. 
 
Also, there is a body of expert opinion among biomechanical researchers suggesting that back 
belts simply do not have the right “physics” to prevent back strain, but they may have substantial 
“psychological effects” – e.g., by constantly reminding workers to lift more carefully, thus 
explaining their minor positive effects in some studies. 
 
Overall Implications for Action 
Based on current evidence, lumbar supports are not recommended for primary prevention or 
treatment of non-specific LBP. 
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Appendix B: Specific Case Example 2 – Active Intervention 
Program 

 

Is an early, active intervention program for workers with soft-tissue injuries 
more effective than usual care in reducing disability related outcomes? 

 

 
Citation: Sinclair et al., 1997 (33) 

 
Design:  Observational prospective cohort study (i.e., observing a defined group over time) 
 
Sample: 885 injured workers in Ontario with “new” back injury cases from May-Nov. ‘93. 
 
Analysis: The main research questions: 

1. Were there differences between program attendees and non-attendees on 
disability outcomes? 

2. Was this difference a spurious result of baseline differences between groups, or 
due to the program’s effects? 

 
Results: 1. Patients in both the intervention group and usual care demonstrated 

improvements in functional status, pain ratings and quality of life from baseline 
to 1 year follow-up. 

 2. However, there was no statistical difference between the groups on 
effectiveness for these non-economic outcomes, nor for the total time on 
benefits (an economic outcome). 

 
Interpretation: There was no advantage to participating in the early, active intervention 

program over usual care for treatment of work-related soft-tissue injuries to the 
back. 

Basis for selection of this study as high-quality: 
This study met the appraisal criteria for evaluating the quality of individual cohort studies as 
described by Côté et al. (34) 
 
Possible mechanisms by which the intervention “worked” or did not work: 
The intervention program was not more effective than usual care. This may be due to: 
 

1. Workers entering the program too soon–many would have done well with no program. 
2. Physicians making unscreened referrals to this program without identifying valid 

prognostic factors, rather than referring only high-risk cases.  Clinician and patient 
awareness and personal preference may have guided the referral decision. 

3. The program was unrelated to work demands, and did not liaise at all with the 
workplace. 

4. Participants may have stayed in the program too long due to:  
- a perception by clinicians and WCB case managers that this program was effective 

and thus other interventions were not necessary, 
- an employer perception that workers need to be “fully recovered” before RTW, 
- a financial incentive for community clinics to delay discharge. 

 
Overall Implications for Action 
This early, active intervention program was not more effective than usual care in reducing 
periods of disability for workers with “new” back related injuries. 
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Appendix C: Specific Case Example 3 – Different Back 
Injury Management Programs 
 

 

Is there a difference in the effectiveness of four different back injury 
management programs in reducing disability outcomes? 

 
Citation: Loisel et al., 1997 (35) 

 
Design:  Population-based randomized control trial in Sherbrooke, Quebec. 
 
Sample: Injured workers with back pain (absent from work or on light duties for at least 4 

weeks up to 12 weeks) were randomized into 1 of 4 treatment conditions (usual 
care, occupational intervention, clinical intervention, full intervention--a combination 
of the last two). 

 
Analysis: Duration of absence from regular work and functional status and pain were 

compared between groups. 
 
Results: 1.  The full intervention group had a lower duration of absence from regular work 

compared to the usual care group.   
2. The full intervention group returned to regular work 2.41 times faster than 

those in the usual care group (statistically significant∗). 
3. The rate of return to work for the groups receiving the occupational 

intervention was 1.91 times faster than for those that did not (statistically 
significant*). 

4. There was no significant difference in duration of absence from regular work 
between the groups that received the clinical intervention vs. those that did not. 

5. At 1-year follow-up, the full intervention demonstrated a significant 
improvement in functional status over the “usual care” group.  A similar trend 
was found for the pain measure (not statistically significant*). 

 
Interpretation: The full intervention program (comprised both clinical and occupational 

intervention components) was effective in reducing the outcomes of disability in 
this study. 
 

Basis for selection of this study as high-quality: 
This study met the methodological quality criteria for evaluating a RCT as described by Jellema et 
al. (32) 
 
Possible mechanisms by which the intervention “worked” or did not work: 
There is mounting evidence that effective back-injury management programs must have a tie into 
the workplace (11;12;36).  This study provides further support for this view. 
 
Overall Implications for Action 
Interventions designed to reduce disability outcomes for subacute to chronic back pain 
management should incorporate both clinical and occupational intervention strategies. 
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