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My talk is on the importance of evaluating and disseminating occupational safety interventions.  I will do that by first 

Identifying some reasons employers give for why they do not evaluate their safety interventions and then counter those reasons by providing some case examples of interventions that were not evaluated and suffered, and ones that were and benefited. 

Next, I’ll go over a few case studies to illustrate the steps for effectively evaluating safety interventions, including the importance of creating partnerships.  

And finally I’ll present the process and outcomes of a recent study in an effort to illustrate how sharing intervention evaluation results can make work safer.

I think I can safely say, that everyone in this room agrees that to stay competitive, most successful companies continuously review their work processes and when safety problems are identified, they make changes to correct them.  

It is likely that often, the company’s bottom-line provides a strong motivating force for the changes made, but concerns over the safety and health of employees no doubt play an important role as well.

We also know that many of the safety changes made are not evaluated, or at most may only be superficially evaluated for how effectively they remedy the identified problem or problems.  Why not? 

I suggest that one fundamental reason is that for the most part, we don’t really like the evaluation process, particularly if it pertains to us personally or to an idea or new program we’ve created and worked hard to make happen. 

On the feedback loop from intervention development to implementation to evaluation and back to development, the evaluation phase tends to be allocated the least amount of resources and in general tends to be the least exciting or fun.  

Why is this the case?  One reason is fear.  Fear that the evaluation of the safety intervention, which may have taken a significant amount of resources to develop and implement, may ultimately conclude that it does not in fact work as hoped.  Worse yet, the evaluation may uncover unintended negative consequences that have happened or are continuing to happen due to the intervention.    Perhaps the old adage, ‘ignorance is bliss’ comes to mind when considering these possible outcomes.  

So, other than a general sense of fear, what other reasons do employers give for not evaluating new safety interventions?  I’d like to present 3 major ones and provide some evidence for why they might not be totally valid.  

The first reason:   Evaluation is unnecessary because the worth of the intervention is “proven” simply by the fact that it has been implemented.

The case I’ll present as an example of why this reason might not be valid comes from the UK.  

After receiving numerous complaints about excessive noise on the line, a Railroad company instituted a requirement that all rail workers wear earmuffs and a hardhat when working on the line.   They believed that this policy intervention addressed employees concerns and therefore decided that evaluating it under real world conditions was not necessary.  

Indeed, they even dismissed union and worker feedback about the fact that the workers could not hear well enough when they wore earmuffs and that their hard hat was always falling off. 

One day a disconnected train car started hurtling down the tracks towards a group of workers.  Because they were wearing the earmuffs as required by the company, they did not hear the train car coming towards them nor could they hear their mobile phones ringing when co-workers tried calling to tell them of the ensuing danger.    Four workers were killed.  

This is a stark example of how although the company thought the policy intervention they implemented was worthy because it addressed the noise issue, their decision to not evaluate it under real world conditions had serious consequences.

The next example provides another illustration of how well-intentioned employers implemented what appeared to be a worthy intervention and decided to implement it on a large scale before  properly evaluating it for its positive… or negative effects.

I don’t know if the back belt was as much of a rage in Europe and other parts of the world as it was in the US, but approximately 10 – 12 years ago employers from many large companies required their employees wear back belts to help reduce the incidence and severity of back injuries.  They implemented this policy intervention before a thorough longitudinal evaluation of the back belt’s effectiveness had been conducted.  

When researchers at the National Institute for Occupational Safety and Health in the US finally did conduct the type of study needed to evaluate the belt’s effectiveness properly, they found that neither frequent back belt use, nor a store policy requiring that they be worn, was associated with reduced incidence of back injury claims or low back pain.  

Indeed some studies showed that the back belts might actually provide employees with a false sense of security putting them at an even greater risk of a back injury when they lifted heavy objects.

There are no doubt many more examples, probably most of them unpublished, that could illustrate the fact that just because a new safety intervention has been implemented, it may not be ‘worthy’ -  making this first reason invalid.

A second reason employers give for not evaluating their safety interventions is that they believe that:  A meaningful evaluation is too costly and would divert already scarce resources – (time and money) – away from intervention implementation and development.

While it is true that resources are needed to conduct an evaluation, not every evaluation will prove to be costly in the end.   

Without the information provided from an evaluation, an employer has no evidence to show that the cost of their intervention is worthy – like the back belts for example.  Similarly, without any evaluation data, if the intervention fails to work as intended, the employer has no idea why and thus will not have a clear understanding of what to do next. 

Indeed, in the long run, a policy decision that is informed by evaluation data might be far less costly than one that is uninformed.

Cost-benefit and cost-effectiveness evaluations are also perceived by many employers to be too expensive and too difficult to conduct.  But this doesn’t have to be the case. 

In a recent issue of the Journal of Safety Research, two researchers from Australia wrote about a computer-based Productivity Assessment Tool that employers could use to conduct an economic assessment of workplace safety and health interventions.  They note that the advantage of conducting such an analysis is 

1. To show the important financial role that safe workplaces have and 

2. To place occupational safety on the same financial footing as other proposed workplace changes.  

I can’t go into detail, but I will briefly share with you the 4 general types of data these authors indicate that an employer needs to gather to conduct a cost-effectiveness evaluation of safety intervention using the Productivity Assessment tool.  

They are:

1. Data concerning the employees – productive hours, wage costs, overtime, reduced productivity.

2. Data concerning the workplace – recruitment, insurance, supervision, reduction in waste and energy use other overhead.

3. Data related to costs, or estimated costs associated with the intervention and 

4. Data from reports outlining savings and payback periods

The final and probably most common reason employers give for not evaluating their safety interventions is: Employers, particularly small-business owners say that they do not have the expertise in-house needed to do so.

It seems that the most effective strategy for dealing with this issue is to develop partnerships between those with evaluation and research expertise - the researchers or evaluators who produce knowledge from those types of activities – with employers and employees and policymakers who use that knowledge.

Of course, the idea of partnerships is not new and in many, if not most cases, it is not easy making them work.

Often difficulties stem from the fact that these groups

(1) Rely on different sources of information 

(2) Have and use different languages or “jargon”,

(3) Have different time-frames for finding, implementing, and certainly evaluating interventions 
(4) Have different goals and agendas related to the safety interventions

	
	Employees/Unions
	Employers
	Researchers/Evaluators

	Sources of Information 
	· Trade literature 

· Speak with other employees & union members
	· Professional/

business literature 

· Speak with business colleagues
	· Scientific literature 

· Speak with other researchers and OSH colleagues

	Language/

Jargon
	· Job-related
	· Job, industry – related 
	· Research, academic

	Time Frame for intervention development, implementation, & evaluation.
	· Shortest-term view 
	· Short-term view 
	· Longer-term view 

	Agendas

Goals
	· Want workplace safe for all employees.

· Want the best solution regardless of cost.

· May or may not want competition to know
	· Want workplaces safe given a reasonable amount of investment of resources 

· Want the best solution at the lowest cost.

· May not want competition to know about successes or failures
	· Want  to conduct research on what makes workplaces safer 

· Want the best solution base on rigorous scientific methods (e.g. randomization, comparison groups):

· Want to disseminate findings, particularly in scientific literature.


Although challenging, these differences are not insurmountable.  They just need to be realized and reconciled before the partnership can be productive.  Actually, as it is possible for all parties to benefit from a successful partnership:


employers can get lower costs


employees get safety 


policy-makers get compliance


Researchers get data for research publications and field experience.

Ok, after a partnership has been formed, what’s next?

First, the team needs to identify the safety concern to be addressed.  It’s possible this might have happened before the team was assembled, but the team has to agree – hopefully based on data collected during a needs assessment phase - that the problem identified is the one that will be targeted.  

The next steps are: 


Develop tools to collect relevant evaluation data


Collect the data


Analyze the data


Make needed adjustments to the intervention (begin the loop again)


Share or disseminate results

Let’s look at a case study to illustrate how one company did this 

It is not going to be news to most that back injuries are common for employees working in many industries, including health care.  Well, a company that owned and managed 5 nursing homes decided it was time to do something about it.  The first thing management did was review 3 years worth of employee injury records. 

From that analysis they determined that:


Back injuries were the most common reported injury (50 per year on average). 


Back injuries cost the most in workers’ compensation (about $165,000 per year). 


Most of these injuries occurred while moving or transferring patients. 


Nursing aides and orderlies were the employees most likely to be injured.

They assembled a safety team that included management, safety personnel, employee representatives, and an outside researcher/evaluator to work on solving this problem.  

The team developed a brief, easy-to-complete employee needs assessment survey designed to identify – from the employee’s point of view - the most physically demanding tasks.  Specifically, a tool like this helps target intervention needs and serves as the pre-intervention evaluation 

	
	Do not do 
	Not at all heavy
	Somewhat heavy
	Very heavy

	Transferring resident from toilet to chair or chair to toilet
	
	
	
	

	Transferring resident from bed to chair or chair to bed.
	
	
	
	

	Transferring resident from bathtub to chair or chair to bathtub.
	
	
	
	

	Transferring resident in and out of shower.
	
	
	
	

	Transferring resident from chair to chair (e.g., transfer between shower chairs, wheelchairs, chairlifts).
	
	
	
	

	Weighing resident
	
	
	
	

	Lifting or sliding resident into bed
	
	
	
	

	Turning resident in bed
	
	
	
	

	Repositioning resident in chair
	
	
	
	

	Making bed with resident in it
	
	
	
	

	Undressing resident
	
	
	
	

	Tying supports
	
	
	
	

	Feeding bed-ridden resident
	
	
	
	

	Making bed when resident is not in it
	
	
	
	


The results of the needs assessment showed that majority of workers identified the following types of resident transfers, all of which require the employee to lift the resident, as “very heavy”

1.
Transferring residents on and off the toilet

2.
Transferring residents in and out of beds and chairs

3.
Bathing 

4.
Weighing residents

The team then asked 3 lifting equipment manufacturers to provide samples for a 30-day trial so that all employees could compare and contrast them.  At the end of 30 days, the majority of the workers noted their preference for 1 of the 3 which was then purchased by the company for $143,000.  

By allowing the staff to evaluate and select the lifting equipment, the managers demonstrated confidence in staff judgment, encouraged teamwork and created acceptance from the employees which would in-turn encourage use of the lifting equipment.   

After using the equipment for 3 months, the team re-administered the initial assessment survey to the employees.  The results showed the tasks previously identified as “very heavy” were now identified as “not at all heavy”.  

During the next 2 years, an average of only 25 back injuries per year occurred, half as many as before and the total workers’ compensation cost of these injuries was $60,000.00 per year, compared to $165,000 before the lifting aide was introduced for a savings of over $100,000 per year. 

Management estimated that the original investment, including training costs was recovered within 17 months after implementing the new lifting equipment.

This was not a randomized controlled trial, which is the gold standard study design that allows one to conclude confidently that an intervention was or was not successful.  There was no comparison or control group, nor was there randomization and therefore they can not completely rule out other possible reasons for the improvements.  But, does that mean the findings are not valid or real?

1.
employees rated transfers as less stressful

2.
fewer injuries occurred

3.
workers’ compensation costs declined and,

4.
original investment was recovered quickly

I think most would agree that the results provide fairly strong evidence that the new lifting equipment effectively reduced employee injuries and reduced employer workers’ compensation costs.

This example also followed the steps outlined earlier.  They


Developed partnerships and forming a team


Identified – and agree on - the safety concern(s) needing to be addressed.  


Developed tools to collect relevant evaluation data


Collected and Analyzed and used the data to make decisions 

But what about the final step - Sharing and Disseminating the Results ?
This last step has at least been accomplished at the researcher level; results of this intervention evaluation have been presented at conferences and published in the scientific literature, but what about the employer and employee level?   Do other nursing home managers know about this successful intervention?  Have the employees shared it with others who may work in different nursing homes?  

Whose responsibility is it to disseminate this type of information? 

The employers’?  They are not likely to do so if they believe that they now have a competitive advantage over other nursing home owners.  

The employee?  Their network for dissemination might be limited.

The researchers’?  They are not likely to do so if they believe once these results are published it’s time to move on to the next study.

Policy-Makers?  Industry?

Maybe, as with the other steps in the process, responsibility for the final step in the process should be shared - and if relevant, one might even want to include commercial suppliers of equipment since they have an incentive to get the findings disseminated quickly and widely. 

In a recent article in the Scandinavian Journal of Work Environment and Health, a group of researchers from the Institute for Work and Health in Toronto, Canada outlined 4 general and overarching themes to take into account when developing, implementing, and evaluating OSH Safety & Health interventions.  Their 4th theme addresses this issue of shared responsibility.  It states:

Stronger relationships must be built between those who do research and those who apply the knowledge gained so that relevant research is produced that is readily taken up and applied to improve occupational health and safety.  

The outcome of these stronger relationships, they argue, will be greater knowledge transfer, otherwise known as dissemination, among all parties interested in improving worker safety and health.  

I would argue that these stronger relationships will not only increase intervention dissemination and knowledge transfer they will create more opportunities to conduct needed studies that evaluate the effectiveness of the dissemination efforts across multiple worksites and industries as a whole.  

Although the scientific literature now has many examples of safety interventions shown to be effective at 1 or maybe 2 individual worksites, few have evaluated how those effective interventions get diffused across multiple worksites or across industries.  This is likely due to the fact that these types of studies are difficult to conduct and as just discussed, none of the partners in these efforts have seen diffusion or dissemination as their responsibility.

To show you how these types of dissemination study are indeed possible, I would like to end my talk by sharing with you a case study from the US that was recently conducted by Dr. Larry Chapman and colleagues at the University of Wisconsin.  I hope it inspires others to consider doing similar work in other occupational areas.  
The study team’s overall project tasks were:

1. To identify safer, more profitable practices that some, but not all farmers have adopted 

2. To promote these practices to the managers of 4,200 dairy operations in Northeast Wisconsin

3. To evaluate efforts to promote/disseminate the practices

As many of you know, agriculture has for many years, had among the highest rates of work-related hazards, injuries and diseases, 

In the US, dairy farming is particularly hazardous, with more lost time injuries than any type of production agriculture, except tree and shrub nursery farming. 

On conventional dairy farms, cows spend most of their lives in dark and poorly lit barns.  Those working with these cows under such conditions face numerous safety hazards including:

(1) Slipping and falling onto concrete floors coated with manure-urine slurry and ice in winter.

(2) Colliding with animals and barn structural elements when scraping manure from the barn floor or distributing feed in vehicles

It has been shown that intensely lighting cow barns and scheduling the lights to be on longer during dark winter months can not only help reduce these risks and resulting injuries, it can also  increase milk production by 5-15% as well as enhance heifer growth.  The increased amount of money made from these can be used to help pay for the lights in 1 or 2 years. 

From other research findings and theory, the researchers knew that dairy managers usually got information about new production practices from a variety of sources.  Thus, their dissemination strategies included enlisting: 

Agricultural journalists, who they encouraged and assisted in writing articles about barn lighting in trade publications most dairy farmers read like Dairy Today, Heard’s Dairy Farmer, and in farm shows on TV, radio, or Internet listserves.

Public event organizers, who arranged for presentations about the practice at annual regional events for dairy managers.

Early-adopter farmers who already had implemented this intense scheduled barn lighting and got their permission to allow other interested farmers and agricultural journalists to visit or call them for advice.  

They also contacted and provided educational information to University Extension agents, equipment dealers and suppliers veterinarians & milk inspectors and put this information on a special University of Wisconsin website.  

To evaluate the effectiveness of this dissemination effort, questionnaires were mailed to dairy farmers in the north east Wisconsin treatment group in the baseline year before the intervention started and then each year after for 7 years.  They also sent questionnaires to a control group of farmers living in Maryland and New York who were not targeted directly by the dissemination efforts 

The questionnaire asked if the farmer had 

1.  Seen information about barn lights in the last year in trade publications 

2.  Heard about barn lights last year at public events 

3.  Adopted scheduled, supplemental barn lights.

The response rate for farmers in the treatment group was 68% to 79% and 38% - 58% in the control group 

On the graph, you can track the success of their diffusion effort, year by year after the baseline year zero (0) and see that awareness increased from baseline at 48% compared to 87% and adoption increased from about 12% at baseline to 30% after the seventh intervention year.  Results from a multivariate logistic regression analyses confirmed that the increases in awareness and adoption were still statistically significant even when controlling for differences (in terms of herd size, manager age, and manager education) between each year’s samples.

Comparisons between the treatment and control groups, they also confirmed that the intervention was working.  

So what can we conclude from this is that interventions that improve information flow and interpersonal communication can be associated with rapid, widespread adoption of safer work practices and although they should never replace policies and regulation, information dissemination interventions that link safety with profits may enhance governmental occupational safety efforts.

As I mentioned, this is the first study I know of that has effectively evaluated a region-wide safety intervention dissemination effort.  I hope this is not the last.

In summary then, I’ve tried to describe for you today 

Reasons employers give for why well-intentioned safety interventions don’t get evaluated and counter arguments for why it’s a good idea to do so.

Examples of interventions that weren’t evaluated and suffered, and ones that were and benefited.

Case studies illustrating steps for conducting an evaluation, including the importance of creating partnerships. 

A plea for sharing intervention evaluation results using an example of how it was possible to get thousands of small businesses in a single industry across an entire state to make work safer.

