INDUSTRIAL MEDICINE

Preemployment
Screening

During 70 years of preemployment screening history, no one method has emerged as the
most effective in identifying workers who are at increased risk for injury. The author
urges physical therapists to rethink these methods—especially in response to the ADA.

By Dennis E. S-chnepp, MS, PT

uring the past 30 years,

health care costs have

been among the fastest-

rising costs in the world.

Costs incurred as a result
of industrial injury have reached
new heights, threatening to push
some industries toward fiscal dis-
aster. Although companies employ-
ing large numbers of workers who
handle materials have the most
dramatic expenditures in this area,
the “corner store” may face the
same level of financial burden
because of proportionate increases
in insurance costs. As the ultimate
payer of the disability and medical
costs related to occupational
injuries, all business is motivated
to institute any injury-prevention
methods that may help reduce the
financial drain.

Musculoskeletal injuries sus-
tained on the job are a major con-
tributor to morbidity in many
industrial employee populations.
In 1988, Isernhagen reported that
injuries to the back and spine
alone comprised more than 20
percent of all reported occupation-
al injuries in the United States at
an estimated annual cost of $30
billion. In 1981, upper and lower

back injuries comprised 27 per-
cent of all Workers’ Compen-
sation claims (Parniapour et al.
1988). Many different types of
musculoskeletal disorders result
from industrial injuries; however,
because so much of the literature
to date has focused on industrial
workers with low back injuries,
this discussion of preemployment
screening is based primarily on
those types of injuries.

Preemployment Screening:
Definition to Be Announced?

Although preemployment
screening 1is an injury-prevention
method that has been in use for at
least 70 years, it did not enter the
limelight until technological
advances in objective testing
devices (such as the multiplane
Isostation® B200®*) helped the
field of industrial medicine take
shape in the 1980s. Preemploy-
ment screening is defined here as
the “medical and physical evalua-
tion used either in procuring
employment or in selecting work-
ers for specific tasks in an industri-
al setting.”

*Isotechnologies Inc., Elizabeth Brady
Road, PO. Box 1239, Hillsborough,

NC 27278

Clinical Management




When the Americans with
Disabilities Act (ADA) goes into
effect this July for companies with
25 or more employees, many
employers—and physical therapists
who consult to industry—will need
to rethink and redefine their pre-
employment screening process.

Although the ADA permits
employers to inguire—Dbefore
offering employment—about the
applicant’s ability to perform job-
related functions, it mandates that
medical examinations can be per-
formed only when a conditional
offer of employment already has
been made. In addition, a// enter-
ing employees must undergo the
same examination—which must
be directly related to the individu-
al’s ability to perform essential job
tasks (West 1991).

Under the ADA, the employer
cannot refuse to hire an individual
whose screening results indicate
increased risk for injury wnless the
risk 1s significant, would involve a
substantial injury, and has specific
medical documentation (West
1991). The potential for injury on
the job cannot be “speculative” or
“remote” (personal communica-
tion, Compliance Division, Equal
Employment Opportunity
Commission).

The only relevant factor in pre-
employment screening then is
whether the prospective employee
curvently 1s able to perform-—with
or without accommodation—the
essential functions of the job.
When an otherwise qualified appli-
cant has physical (or mental) limi-
tations, the employer must make
“reasonable accommodation” by
removing barriers to the work-
place—unless this would cause
“undue hardship” (i.e., be overly
disruptive or expensive to the
employer’s business operations).

Vol.12 No.2 March /April 1992

(For an overview of the ADA and
specific information on the ADA
and preemployment screening,
refer to “Understanding the ADA,”
by J. Connolly, pages 40-45.)

Preemployment Screening:
A Brief Historical Perspective

The first recorded “occupational
injury” dates from 2700 BC when
an Egyptian physician treating
construction workers at the pyra-
mid of Sakkara described a “sprain
of a vertebra” (Brandt-Rauf and
Brandt-Rauf 1987). With the
introduction of radiography for
diagnostic purposes in the twenti-
eth century, it wasn’t long before
physicians began using radiographs
to predict occupational injury.

In the early 1920s, reports
began to surface about the use of
radiographs in the diagnosis of
congenital abnormalities of the
lumbar spine. Straub (1923)
asserted that these defects struc-
turally weakened the back, predis-
posing it to injury. In 1929,
Bohart found lumbar abnormali-
ties in more than 40 percent of job
applicants during preemployment
screening using radiographs. He
observed a sharp decline in indus-
trial accidents when the radio-
graphs were used to “screen out”
workers who had these abnormali-
ties. According to Bohart (1929),
the policy of routine testing using
preemployment radiographic
examination of the lumbar spine
would be implemented in the
1930s primarily to control the
increasing costs of litigation and
compensation for lumbar disability
resulting from job injury.

Preemployment screening
using radiographs continued
throughout the 1940s and 1950s.
Becker (1955) endorsed the use of
preemployment radiographs,
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The only relevant
factor...is whether
the prospective
employee currently
is able to perform—
with or without
accommodation—
the essential

functions

of the job.
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reporting a marked decrease in
both the incidence and the severi-
ty of back injuries within a two-
and-a-half-year period after the
initiation of a radiographic screen-
ing program; however, he acknowl-
edged that an accompanying
industrial safety program may

have contributed to the decrease.

The popularity of radiograph
use 1n screening began to wane in
the 1960s. In 1969, Rowe exam-
ined a matched cohort (100 men
with low back pain and 100 con-
trol subjects) and compared radio-
graphs for abnormal findings that
may have identified potential low
back problems. He reported no
significant differences in the
radiographs between the two
groups and therefore questioned
the efficacy of using radiographs
to predict low back injury. In
1969, 1.aRocca and McNab com-
pared the radiographs of 150 men
receiving compensation for low
back injuries with those of 150
matched control subjects and
observed equal numbers of devel-
opmental deviations in the two
groups. However, both Rowe and
LaRocca reported an increase in
hypertrophic changes only in the
symptomatic group. »

Many studies have shown the
radiographic lumbar examination
to be effective in identifying
degenerative changes but to be of
questionable value in predicting
low back injury. The use of pre-
employment radiographs tradi-
tionally has been based on the
premise that abnormalities of the
spine predispose an individual to
an increased incidence of low
back injury; however, the prepon-
derance of evidence does not sub-
stantiate this premise, and it is
common fo encounter asymp-
tomatic persons who have abnor-
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mal spinal radiographs (Mont-
gomery 1976).

No more crystal balls. As medi-
cal costs and the number of com-
pensation claims continued to spi-
ral throughout the latter half of
the twentieth century, it became
clear that the radiograph was no
longer the “crystal ball” on the
tables of industrial medicine spe-
cialists. In the 1990s, preemploy-
ment screening therefore includes
other methods with a degree of
emphasis that varies according to
the type of industry and the pref-
erences of the physician and the
employer: 1) a complete medical
history and physical examination,
2) strength testing and functional
evaluation, and 3) job-rating pro-
grams and risk analysis. These
methods also have been sources of
controversy.

The Medical History and Physical -
Examination

As early as 1954, Runge sug-
gested that a thorough medical his-
tory and physical examination
should replace radiographs as pre-
employment screening tools. Many
people believe that the medical his-
tory is the most important part of a
medical examination in identifying
workers who are at risk for back
injuries. A thorough medical histo-
ry reveals previous back pain,
which can be an important predic-
tor: The probability of additional
episodes of back pain in a worker
may be up to four times greater
following the initial episode
(Dillane, Fry, and Kalton 1966).

However, it must be noted that,
during the preemployment exami-
nation, the worker may not be
frank about previous back pain.
For this reason, Chaffin et al.
(1978) were unable to show the
effectiveness of these examinations
in identifying workers at risk. In
his study of the incidence of occu-

pational low back injury, Ryan
(1990) conducted a preemploy-
ment screening examination of 32
prospective U.S. Postal Service
employees with a known history of
lumbar laminectomy. After medi-
cal histories and physical examina-
tions were conducted, these
prospective employees were classi-
fied as having a low risk for back
injury based on the information
obtained from the workers during
the screening process. The work-
ers subsequently were hired. For
the next four years, these workers
were observed and compared with
a matched cohort. Although pre-
employment screening results had
indicated the workers had a low
risk for injury, they were found to
have an increased risk.

In Ryan’s study, preemployment
screening may have had limited
value for identifying those at risk
for occupational low back injury
after lumbar laminectomy; howev-
er, without the screening—which
did “screen out” nine high-risk
applicants—the increase in job
injuries may have been even higher.

Strength Testing and Functional
Evaluation

Many industrial jobs require
workers to exert great physical
force when performing job tasks.
When workers do not have ade-
quate strength to perform these
tasks, the incidence and severity of
injury naturally increase among
these individuals.

Chatfin et al. (1976) found that
the likelihood of a back injury or
musculoskeletal injury increases
when a job’s lifting requirements
approach or exceed the strength
capability demonstrated on an iso-
metric (static) job simulation. In
1981, the U.S. Department of
Health and Human Services pub-
lished normative data for isomet-
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ric strength testing (National
Institute for Occupational Safety and
Health: Work Practices Guide for
Manual Lifting), which have been
widely used for preemployment
screening.

The predictive value of static
strength testing has been ques-
tioned over the years. In a 1989
study, for example, Batti’e exam-
ined 3,020 industrial workers and
determined that the use of gener-
alized 1sometric-lifting strength-
testing data was ineffective in iden-
tifying individuals who are at risk
for occupational low back injury.

Dynamic strength tests mean-
while have gained in popularity
partly because they may be more
generalizable and take into
account “whole-body” capabili-
ty—including variables such as
cardiovascular performance and
psychophysical factors—in mea-
suring functional strength levels
(Mayer et al. 1988). The progres-
sive isoinertial (dynamic) lifting
evaluation (PILE) described by
Mayer et al. (1988) 1s a simplified
lifting test that combines psy-
chophysical and isoinertial proto-
cols for unconstrained lifting.
This test is a user-friendly, low-
technology, repeated-lifting test
during which the patient lifts a set
amount of weight from floor to
waist (0 to 30 inches) and from
waist to shoulder (30 to 54 inches).
The test begins with the individu-
al lifting a load (five pounds for
women, 10 pounds for men) at a
rate of four times in 20 seconds.
Upon successful completion of
each lift, weight is added until one
of three endpoints is reached: 1) the
psychophysical endpoint, that is,
voluntary cessation of the test by
the person being tested; 2) the
aerobic endpoint, that is, when 85
percent of the target heart rate is
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reached; or 3) the safety endpoint,
that is, when 45 to 55 percent of
the body weight is lifted. It should
be noted that, although this test
was heralded by its developers as
being safer and more “functional”
than other strength-testing meth-
ods that may not include a psy-
chophysical endpoint measurement,
researchers such as Troup et al.
(1987) have reported that psy-
chophysical tests have a low pre-
dictive value for future low back
dysfunction.

Static vs. dynamic strength testing
under the ADA. The advantages of
dynamic strength testing may be
disadvantageous when it comes to
following ADA guidelines. When
a worker lifts a box during a
dynamic strength test, the test may
involve variables that do not neces-
sarily velate to the force required for a
specific job task. Because static
strength testing may be used
effectively to obtain specific force
measurements, this type of testing
may be particularly useful in iden-
tifying potential risk for injury
while also remaining within ADA
job specificity guidelines—and
therefore may have a resurgence
in popularity (personal communi-
cation, Keith Blankenship 1992).
Static strength testing may be
used to determine, for example,
the point at which an applicant is
able to overcome inertia when lift-
ing a load cell that represents a
specific, job-related weight. The
force measurement then may be
compared with that required to
perform the tasks of the job—as
stated in the job description.

I believe that the most appro-
priate use for dynamic strength
testing may be in return-to-work
testing after an injury already has
been sustained on the job.

What do we do with the strength-
testing data we collect? Inherent in

preemployment screening is the
use of a normative database for
injury predictability. Most norma-
tive databases were generated
many years ago using either small
college populations or industrial
populations. The precision of
analysis may be greatly reduced
when comparing patient results
with these data “tables” (Timm
1991).

The precision of injury pre-
dictability may be significantly
improved, however, when the nor-
mative databases are self-generated
(1.e., generated within your facili-
ty, using your equipment and
methods). Standardization of the
databases may be accomplished
using methods such as those
described by Mayer and Gatchel
(1988). These researchers sug-
gested that using “effort fac-
tors”—such as range of motion,
heart rate, maximum lift, and
trunk strength—may make nor-
mative databases informative
about the possibility of future
injury. However, ADA require-
ments may preclude the use of
some of this type of data in pre-
employment screening because of
the job specificity issue.

Regardless of ADA require-
ments, we must remember the risks
we take when we make assumptions
based on normative data. By defini-
tion, normative databases are
“descriptive in nature, not prescrip-
tive” (Timm 1991). It may be more
useful to recognize the individual’s
physiological endpoints and to
report those limitations than it is to
make predictions based on the
point at which an individual falls on
a data table.

Physical fitness level. Another
aspect of the strength testing and
functional evaluation is the deter-
mination of the individual’s physi-
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cal fitness level. Morris (1985)
reported that poor physical fitness
was associated with the incidence
of low back pain. In a study of
1,652 firefighters, Cady et al.
(1979) reported that a high level
of physical fitness had a signifi-
cant effect in preventing low back
pain. The problem with using fit-
ness level as a predictor, however,
is that it can change rapidly; pre-
ventive effects may be reversed.

Job Rating and Risk Analysis
Reducing injuries in industry
means reducing risk factors in the
workplace. The process of preem-

ployment screening must begin
with an analysis of the job’s
demands at the workplace &efore
the actual screening process takes
place. Without an ergonomic anal-
ysis of the job site, it is impossible
to tailor the evaluation to the job
so that the results are predictive of
future injury—and so that the
screening process meets the
requirements of the ADA.
Pertinent information regarding
the job site can be obtained from a
variety of sources—for example,
from job descriptions, from the
Dictionary of Occupational Titles
(1991) manual, or from insurance
claims—to identify trends in
injuries for a given job.

Although workplace modifica-
tion has received less attention in
the literature than other preem-
ployment screening methods, it
should emerge as a practical and
necessary amalgamation of worker
and job design. Keyserling et al.
(1980) concluded that workplace
redesign is the ideal solution to
materials-handling injuries.
Because ergonomics initially can
be an expensive approach to
industrial injuries, ergonomics
programs still can be difficult to
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“sell to management”; however,
the ratio of compensation costs to
implementation costs may prove
these programs to be a cost-
effective control in the long term.

Workplace design vs. job design.
Snook, Campanelli, and Hart
(1978) stated that the most effec-
tive way to control industrial
injuries is to design jobs to fit the
work. Their survey found that
commonly used employee selec-
tion techniques—careful selection
of workers, thorough training in
safe lifting, and ergonomic job
design—are not effective in pre-
venting or reducing the incidence
of low back pain in industry.

Preemployment Screening: How Far
Can It Go?

What rights do employers have
in hiring the individual who is the
best “fit” for a job? The answer to
this question ultimately will direct
federal and state governments in
determining the future of preem-
ployment screening. In the effort
to ensure equal opportunity
employment, future legislation may
ban all types of employee screen-
ing—with the possible exception of

Whan the ADA goes i

drug screening.

Enforced by the Equal Employ-
ment Opportunity Commission,
the ADA will have a big impact on
preemployment screening. As I
already have mentioned, the ADA
does not rule out testing before a
person is legally hired. The ADA
does, however, rule out the whole-
sale testing of applicants to remove
individuals who have a disability
that, if workplace accommodations
were made, would noz interfere
with the ability to perform essential
job tasks (West 1991). The keys to
preemployment screening in the
1990s are:

1. A clearly written job descrip-
tion that includes essential job
functions.

2. Testing that is related directly
to essential job functions.

3. Testing that is valid.

Current federal guidelines offer
no clear definitions of validity. It is
likely that validity in preemploy-
ment screening will be determined
in courts of law.

No Clear-Cut Solution

There is no clear-cut solution
to reducing morbidity and disabil-
ity in the industrial worker popu-
lation. No single approach will
control the problem. Only when
we use a combination of
approaches—job design (ergo-
nomics), job placement (worker
selection), and education and
training—will we make progress
in controlling and preventing
industrial injuries.

The foundations of industrial
medicine still are being laid. Phys-
ical therapy clinicians have a great
opportunity to help close the gap
between current practices and new
developments. We must take part
in the scientific evaluation of the
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screening techniques we currently
use in the clinic, discarding those
whose usefulness we cannot sub-
stantiate. We must participate in
the search for new, improved—and
proven—procedures that meet the
equal opportunity mandates of the
ADA. Is it possible that preem-
ployment screening procedures
may never be effective tools in
determining who will and will not
be injured on the job? em

Dennis Schnepp, MS, PT, is Program
Director; Industrial Rehabilitation
Associates, Inc., Indianapolis, IN.
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