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WORLD CLASS EDUCATION 
 

TARGET AREAS FOR EVALUATION 
Employers are not capable of dealing with every health problem that may affect their workers. They 
do not have the ability or the desire to evaluate the effects of wellness initiatives that may or may not 
work in reducing their health insurance premiums. 
Nonetheless, businesses have started to realize that injury and disease prevention programs are an 
investment in the future of the health of their employees. They need to be able to choose the injury 
and disease prevention programs that have the best chance of success while consuming the smallest 
amount of finite business resources. 
Some interventions lend themselves to pure economic evaluation using cost - benefit analysis or cost 
- effectiveness analysis criteria. Other programs use qualitative analysis at first, until true costs and 
benefits can be determined. Much more research is necessary in this case because evaluators are 
dealing with issues like quality of life measurements, which are very subjective and on which it is 
difficult to place a monetary value. Workplace illness and injury prevention is, in the long run, 
economically beneficial to both workers and business. Program areas in which this has already been 
demonstrated include smoking cessation, diabetes prevention, and injury prevention, as discussed 
in the following sections. 
Smoking Cessation Programs 
Tobacco use by workers is clearly one of the most important triggers for worker illness, disability, 
and death in this country. It is also linked with a tremendous loss of productivity in the workforce. 
There is no doubt that this dangerous product is responsible for a dramatic reduction in the profits 
of many companies in America, yet many companies are not even aware of the loss. Tobacco use by 
workers results in poor health, lost wages, and lost productivity. The CDC (“ Annual Smoking - 
Attributable Mortality . . . , ”2005) reports that smoking cost the nation about $ 92 billion in the 
form of lost productivity in the years 1997 to 2001, up from $ 10 billion from the annual mortality 
– related productivity losses for the years 1995 to 1999. The lost - productivity estimate combined 
with smoking - related health care costs, which were reported at $ 75.5 billion in 1998, now exceeds 
$ 167 billion per year in the United States. This represents an enormous loss in profits for American 
businesses. According to the CDC (2004), reducing adult smoking rates by 1 percent could result in 
more than 30,000 fewer heart attacks, 16,000 fewer strokes, and savings of over $ 1.5 billion over fi 
ve years. 
There are only two ways to reduce consumption of this deadly and costly product in the workplace. 
They are regulation of tobacco use in the workplace and smoking cessation programs that include 
education and therapy. The outcomes of tremendous savings in medical costs, an increase in 
productivity, and a reduction in mortality make the reduction of tobacco use in the workplace a very 
important future goal. 
Injury Prevention Programs 
The CDC ( “ Achievements in Public Health, 1900 – 1999 . . . , ” 1999) reports that over the last 
sixty years deaths from unintentional work - related injuries in the United States have decreased 
nearly 90 percent, from thirty - seven deaths per one hundred thousand workers in 1933 to four 
deaths per one hundred thousand workers in 1997. Simon and Fielding (2006) argue that worker 
productivity has improved because of the reduction in injuries. This higher productivity has reduced 
business costs and is due in large part to public health interventions that are low cost compared with 
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the medical care that would have been needed if the injuries had not been prevented. Despite these 
facts, injuries still remain a tremendous source of morbidity, mortality, and economic cost to 
American businesses, and they are still the leading cause of death in individuals between the ages of 
one and forty - four. 
For example, since OSHA ’ s inception, work - related health problems such as coal workers ’ 
pneumoconiosis (black lung), and silicosis — common at the beginning of the century — have come 
under better control; severe injuries and deaths related to mining, manufacturing, construction, and 
transportation also have decreased; and since 1980, safer workplaces have resulted in a reduction of 
approximately 40 percent in the rate of fatal occupational injuries. 
Smith, Wellman, et al. (2005) found that injuries on the job constitute about 30 percent of all 
medically treated injuries to adults aged eighteen to sixty - four years. This fact alone makes it 
important that workplace conditions be examined in an effort to reduce the impact of injuries on 
society. Christoffel and Gallagher (2006) believe that evaluation of the effectiveness of injury 
prevention programs should be done on a routine basis. Unfortunately, employers and public health 
agencies do not always have the luxury of engaging in carefully designed and controlled studies, and 
it is not always easy to offer quantitative data to prove the worth of injury control programs. 
The CDC Evaluation Working Group (1999) has developed a six - step framework for conducting 
program evaluations, and it also offers supporting materials (of various more recent dates) that 
include a workbook, an evaluation primer specific to injury prevention programs, from which these 
and other materials can be downloaded. Another interesting model of injury prevention program 
evaluation has been prepared by Christoffel and Gallagher (2006). This model evaluates injury 
prevention programs in qualitative stages, using formative evaluation, process evaluation, and 
impact and outcome evaluation . 

 
A six - step framework for program evaluation . 
Prevention of Ergonomic Injuries 
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An evaluation of the prevention of ergonomic injuries must always start with a look at the potential 
costs of ergonomic injuries compared to the costs incurred to prevent them. If one looks at the broad 
nature of ergonomics including the fundamental design of the operation, the costs of doing it right 
can appear excessive. However, in the personal experience of the author, when engineers and 
designers are educated on the impacts of design choices, often a simpler, less expensive, and more 
productive design can and will be chosen. While involved with design reviews for a $ 500 million 
new machine installation, the author met with the designers and engineers. As part of the review, 
ergonomic issues and concepts were discussed to ensure the engineers understood our concerns. 
After the initial discussion, the author noticed an engineer busily drawing and writing on a notepad. 
When this engineer took a break from writing, the author asked what he was thinking. The engineer 
replied, “ I have redesigned this operation based on your education work, and this new design will 
be simpler to build, operate, and maintain than what we had before, which was the ‘ industry 
standard. ’ I wish I had known this information before to prevent problems elsewhere. ” The author 
was floored that some simple design concerns and concepts being shared led to such improvements 
that quickly. 
On the issue of soft tissue injuries associated with ergonomics, the costs of preventing or treating 
injuries often fail the “common sense ” test. Solutions to soft tissue injuries can be as simple as 
requiring job rotation among the workforce to keep exposures below approximate threshold limits. 
This does not cost anything except some additional training to ensure the workers are all equally 
competent at the rotated work unless there is contractual language that does not allow job rotation. 
In the event of contractual language precluding job rotation, other options should be pursued or 
negotiations begun to enable job rotation. If job rotation is not feasible, then the costs of changing 
the job must be examined in light of the cost of injuries. Sometimes small solutions such as 
modifying the height or access to machines can improve the operation to the point that it is no 
longer a major concern. Compare these costs to the average cost of one carpal tunnel injury that 
requires surgery, rehabilitation, and potentially job placement, and the prevention costs start to look 
good, especially in light of the fact that one carpal tunnel injury is most likely the warning sign of 
more to come. 
Texas, plant (OSHA, 2005). This incident, which caused fifteen fatalities in addition to extensive 
damage to the facility, was not specifically a failure of safety inspection processes but shows the scale 
of costs that can result from not properly installing, maintaining, and inspecting a facility. 
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Final report from U.S. Chemical Safety Board on 2004 explosion calls on Houston to enact 
stricter pressure vessel regulations 
 
Older Workers 
Still another issue pertains to the growth of the percentage of older workers in the workforce. Over 
the last few years, a new trend has started to emerge in many U.S. workplaces: individuals over the 
age of 65 are continuing to work rather than retire. In addition, due to demographic changes, the 
workforce continues to age in most fields. 
According to studies by the National Research Council of the National Academies (Wegman & 
McGee, 2004, p. 1), in 2003, 44 percent of the civilian population was age forty- five and over, and 
projections are that by 2050 that figure will be 55 percent. 
Projections for the workforce show similar changes and percentages across the United States. In fact, 
data from Europe and Japan (Taylor, 2002, p. 4) indicate that an older workforce with physical, 
medical, and mental issues related to age will be an issue for the entire developed world. This will 
bring a changed and different dynamic to many aspects of running an operation. This will be driven 
by older workers who tend to have different needs, desires, mental and physical abilities, and medical 
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issues than a younger workforce. This section will discuss some of the problems and opportunities 
associated with the aging workforce and some solutions that can be implemented immediately to 
avoid the negative aspects of an older workforce as well as recommend some long – term 
interventions that must be considered. Of significant note is that few detailed studies of the impacts 
of an older workforce on productivity, safety, medical costs, and related issues have been completed. 
The National Research Council publication Health and Safety Needs of Older Workers (Wegman & 
McGee, 2004, pp. 10 – 12) specifically calls for more and more detailed studies to understand all 
aspects of the changes and impacts of a workforce with many more older workers than today ’ s 
workforce. 
The following issues related just to the physical changes an older workforce faces show the reader 
that working to redesign the workplace to accommodate these changes can clearly offset the costs 
likely to be incurred once these problems surface in performance and operations. For the purposes 
of this section we will ignore the medical and mental changes and issues an older workforce faces 
even though these will, in many cases, be more costly than accommodating the physical changes. 
There are many possible issues and problems associated with older workers and their participation 
in the workforce. These range from mild physical impairments limiting their ability to perform the 
physical work to significant mental and psychological issues and impairments that limit their ability 
to process information and make decisions related to work tasks. The data show that not all older 
workers will suffer all or even most of the possible impairments, but in very few cases are they 
predictable. Thus prudent employers will need to start immediately to analyze their workplace to 
determine whether or not they are capable of fully and appropriately utilizing workers in their fifties, 
sixties, and older. This analysis will look at the physical demands of the work, the decision making 
requirements, visual aids, and other solutions to be addressed later in this chapter. 
The physical issues for older workers start with some effects that simply occur with aging such as 
reduced stamina, weaker eyesight (Haight, 2003), reduced physical flexibility, and reduced hearing 
ability (Haight, 2003). Each of these manifests itself as a person gets older although very unevenly 
and usually quite slowly, at such a rate that the individual hardly realizes the losses. Vision manifests 
itself as a loss of visual acuity with such issues as loss of light transmittance (an individual requires 
more light to see objects, especially small print or parts), reduced ability to track moving objects, and 
reduced ability to make out images due to cataracts and macular degeneration. These all show 
themselves to advance with advancing age, but individual variations increase with age such that 
generalizations for the population of older workers are fi ne but for any specifi c worker or even a 
small workforce may not be valid. Many of the research studies done to date to assess age - related 
performance have utilized driving a motor vehicle (Haight, 2003). 
The data show that older drivers have more difficulty reading highway signs, especially at night, a 
reduced ability to track and predict the path of moving objects and — as part of a mental decrement 
– to decipher what all the complexity might mean to them potentially leading to an accident. In the 
workplace this could imply that insufficient lighting (for energy conservation or lack of 
understanding of the needs of older workers for increased illumination) will lead to an increased 
opportunity for older workers to be unable to see their work and can consequently lead to errors 
and accidents. 
Hearing loss is another malady that all older adults suffer (presbycusis) in varying degrees. Of 
particular note is the fact that the first sound frequency an older worker loses is the high frequency 
(Wegman, 2004, p. 179): sounds that coincide with the generalized female voice as well as many 
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alarms, sirens, and so on. This loss is very gradual unless an individual is exposed to a significant 
noise that causes immediate loss. Individuals may not even realize that they have lost a significant 
percentage of their hearing ability and therefore cannot look for help. For a workplace, this can 
mean that workers are unable to hear alarms, are unable to hear co workers and may be unable to 
sort out multiple sounds that require action by the individual. 
This is a particular issue when the workplace is one with multiple sound sources such as a 
manufacturing facility, a control room for a complex process and/or a motor vehicle. The reduced 
hearing ability can lead, as with reduced visual ability, to errors and/or accidents. 
Physical stamina and fl exibility, similar to hearing and vision decrement, normally present 
themselves slowly and with great variation between individuals. Persons who keep physically fit and 
utilize strength and flexibility exercises will be better able to adapt to physical demands than do those 
whose only exercises are conducted at work (Wegman & McGee, 2004, p. 197). Limitations 
gradually increase in the absence of exercises and subject individuals to an increasing risk of injury 
if their job duties require any significant degree of physical exertion. In addition, back injuries are 
increasingly likely with an older workforce due to the age - related deterioration of the disks in the 
back (data from the BLS, 2006, show an approximately 2:1 back pain and hurt back ratio based on 
percentage of workforce for older workers compared to younger workers). The age - related 
deterioration of the disks starts in the mid - twenties and gradually saps the integrity of the back. 
Data shared in a training session attended by the author indicate that a fifty- five- year – old male, 
bending over at the waist with straight legs, will exert enough force on the disks in the lower back to 
rupture a disk without lifting anything. When excess weight, especially around the middle, is added 
to the equation, the reduced flexibility and strength are even more of an issue and make individuals 
more at risk for injury. This is due to the added weight placed forward of the fulcrum (low back) 
when lifting. 
Formative Evaluation Formative evaluation occurs while the program or intervention is being 
designed. It involves developing a base of knowledge from stakeholders and other relevant parties 
through personal interviews or focus groups. The information gathered is used as feedback for the 
program developers to help with the final design of the program. It is nothing more than an early 
test of the appropriateness of the program. 
Process Evaluation Process evaluation is concerned with program implementation as designed and 
whether or not the program is reaching the target population. It is an ongoing evaluation process 
that continues through the life of the program. Organizations that concentrate on outcomes only 
will find it easy to ignore this part of the evaluation process, but it is an essential step in building an 
accurate picture of the program. 
Impact and Outcome Evaluation Impact and outcome evaluation is concerned with achievement 
of the objectives and goals of the program or intervention, that is, it determines whether the injury 
prevention program is a success or a failure. If it is a success, data from this evaluation will serve as 
documentation of that effectiveness. These data may be quantitative or qualitative or both, and they 
will answer such questions as this: Has there been a reduction in injuries or in the severity of the 
injuries that have occurred? 


