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Preface

The Committee on Drug Use in the Workplace was assembled in spring
1991 by the Commission on Behavioral and Social Sciences and Education of
the National Research Council (NRC) and the Division of Health Promotion
and Disease Prevention of the Institute of Medicine (IOM). The sponsor, the
National Institute on Drug Abuse (NIDA), asked the NRC-IOM to gather and
analyze the extant scientific knowledge on the prevalence and etiology of drug
consumption by the U.S. work force, the impact of drug use on work
performance, and the effectiveness of work site prevention and treatment
programs. NIDA also requested that the committee provide, on the basis of its
assessment of the available scientific evidence, recommendations for future
research directions.

After carefully reviewing its charge, the committee adopted a more
expansive yet explicit view of its task—a view that is reflected in the title of
this volume: Under the Influence? Drugs and the American Work Force. To
limit its examination to drug use in the workplace, if taken literally, would
exclude issues the committee felt were germane to its charge. That is, the use of
drugs away from the work site, hangover effects, and withdrawal effects—as
well as use by those who are not currently employed but who are available for
employment (e.g., job applicants)—are viewed as important issues that
warranted the committee's attention. In addition, we make it clear throughout
the report that our definition of drug use includes the use of alcohol.

Another point that should be clear at the outset relates to the committee's
perspective in assessing workplace drug use research. This report is concerned

PREFACE vii
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with the implications of drug use for workplace productivity; it does not focus
on the broader public health perspective. This emphasis on workplace outcomes
rather than social consequences allowed the committee to focus on the issues
specified in its charge.

Another matter that became apparent early in the committee's work was
the need to concentrate on specific research areas. In an effort to provide a
meaningful assessment of the scientific work performed to date, and given the
diverse areas of drug use research that could feasibly be integrated into its
report, the committee decided to rely primarily on the research literature that
targets the work force as the population to be studied. In delineating the
research areas for review, the committee focused on: (1) the etiology and
epidemiology of alcohol and other drug use, (2) the impact of alcohol and other
drug use on job-related behavior, and (3) the effectiveness of organizational
drug intervention programs, with special emphasis on drug-testing programs.
Although our review concentrates on the workplace literature, of necessity it
relies from time to time on other research to address relevant issues. For
example, epidemiological work on drug use abounds, but few surveys have
been concerned with obtaining accurate estimates of the prevalence and trends
of drug use by U.S. workers. Therefore, in the discussion of the epidemiological
data, the report supplements work-force data with additional sources to better
answer specific questions.

The committee wishes to acknowledge that ethical issues—including
conflict of interest, confidentiality, fairness, and other concerns—have
significant bearing on the work of occupational medicine practitioners, drug
abuse professionals, personnel selection specialists, and a range of other human
resources experts. Although the committee's charge and expertise precluded an
in-depth treatment of these issues, a cursory discussion of ethics as it relates to
drug testing is included in Appendix B of this report.

This report was written during a period of change in workplace policies
toward alcohol and other drug abuse and change in the rate of their use in
society, as well as during a period when the responsibility for medical care of
substance abusers is being debated in the context of a national health care
system. The report thus represents a 1993 snapshot of a complex picture in a
state of flux.

During the course of this investigation, the committee was assisted by a
number of individuals who took time to share their insights and expertise. On
behalf of the committee, we extend sincere thanks and appreciation to those
who volunteered to participate in the workshop the committee held on July 20,
1992: Joseph M. Cannella, Mobil Oil; Peter J. Eide, U.S. Chamber of
Commerce; Roberta C. Mayer, National Highway Traffic Safety
Administration; Vernon McDougall, International Brotherhood of Teamsters;
Joel E. Miller, Health Insurance Association of America; John S. Oates,
National Highway Traffic Safety Administration; Robert M. Tobias, National
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Summary: Conclusions and
Recommendations

This report is concerned with the implications of drug use for workplace
safety and productivity. It examines the prevalence of alcohol and other drug
use by the U.S. work force, the impact of such use on job-related behavior, and
the effectiveness of workplace drug intervention programs. This emphasis on
workplace productivity rather than social consequences affects the purpose,
methods, and evaluation criteria used in this report, just as it often affects
researchers investigating these issues.

THE COMMITTEE'S CHARGE

The committee was charged with: (1) analyzing the available research
knowledge on the prevalence and etiology of drug consumption by the work
force; (2) studying the impact of drug behavior on work performance,
productivity, safety, and health; and (3) evaluating the effectiveness, costs, and
benefits of organizational drug intervention programs at the work site.

DEFINITION OF TERMS

Three key terms in the committee's charge require clarification, because
their definitions have a significant bearing on the committee's interpretation of
the scope of its work.

Drug: The committee defines the term drug to include any psychotropic

SUMMARY: CONCLUSIONS AND RECOMMENDATIONS 1
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substance that, if consumed, will affect a person's psychological status or
physiological state or behavior. We consider only substances whose use is
problematic enough to represent a meaningful threat to the welfare of individual
users or others and whose prevalence is high enough among the work force to
have the potential to affect business productivity. The report focuses its
attention on general drug class categories, includes alcohol within its scope, and
briefly addresses issues surrounding tobacco.

Use, Abuse, and Dependence: Drug taking can be classified into one of
three categories: (1) use, (2) abuse, and (3) dependence. Use is defined as the
limited, controlled consumption of a drug (in terms of frequency and quantity)
without significant toxic, adverse physical, or psychological consequences to
the user (Glantz, 1992). Regular use of prescribed medications, legal drugs such
as nicotine, caffeine, and alcohol, and certain illegal drugs can lead to
physiological dependence. This simply means that the abrupt cessation of drug
taking produces a set of symptoms called a withdrawal syndrome. The presence
of physiological dependence does not necessarily imply abuse or dependence in
the behavioral sense. Abuse is defined as a level of drug use that typically leads
to adverse consequences (physical or psychological). Drug use at this level is
not necessarily associated with any particular frequency but is associated with
use in quantities sufficient to result in some toxicity to the user, and the patterns
of use usually have some characteristics of psychopathological behavior.
Dependence in the behavioral sense is defined as a level of drug use that has
significant adverse physical and psychological consequences. This level of use
is characterized by the consumption of toxic doses of the drug that impair the
user's ability to function and is also characterized by a compulsive desire to use
a drug repeatedly.

Work Force: Although one might confine the question of alcohol and
other drug use by the work force to the use of those substances by employees
while at work, the committee believes its charge requires a more encompassing
definition. By work force we mean to include any active member of the labor
force, including those seeking or available for employment. Work force alcohol
and other drug use is the use of those substances by any work force member,
whether the use occurs on or off the job, so long as the use has potential
workplace effects. Consequently, issues concerning hangover or residual effects
of alcohol and other drugs taken when not at work, as well as correlates of
individual alcohol and other drug use and work force participation, are all
relevant.

SUMMARY: CONCLUSIONS AND RECOMMENDATIONS 2
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CONCLUSIONS AND RECOMMENDATIONS

Part I: Scope of Alcohol and Other Drug Use

Chapter 2 Etiology of Alcohol and Other Drug Use: An Overview of
Potential Causes

•   The most vulnerable age and primary risk factors associated with drug use
initiation typically precede an individual's entry into the work force. This
fact has important implications for work-related prevention interventions
designed to prevent the onset of drug use. This means that workplace
interventions may have only limited effects on preventing initiation into
most categories of drug use.

•   Most alcohol and other drug users do not develop patterns of clinically
defined abuse or dependence. The progression from use to abuse and
dependence varies with drug type as well as with factors that are specific to
individuals and their environments. It is not possible, however, to predict
with great accuracy which alcohol and other drug users will become
abusers or will eventually need treatment.

•   If use and abuse have different causes, it follows that they are likely to
benefit from different types of interventions, so it is important to further
explore the hypothesis that any type of drug use at the work site in fact
reflects abuse.

•   Among illicit drug users, polydrug use, most often including the use of
alcohol and tobacco, is the norm rather than the exception.

Recommendation: In evaluating the impact of alcohol and other drug 
use on behavior, specific attention should be paid to the actions of drugs in
combination.

• Based on the sparse empirical evidence accumulated to date, alcohol and
other drug use by the work force appears to be more a function of the personal
qualities of individuals than of their work environments. However, most studies
of why workers use alcohol and other drugs have serious methodological flaws.
Hence, the work environment cannot be ruled out as a contributing or
interactive factor in generating use among workers or protecting them from it.

Recommendation: Research is still needed to sort out the relative 
impact of the work environment and individual traits on workers' alcohol
and other drug use. This research should test realistic theories involving
such potential critical variables as drug availability,

SUMMARY: CONCLUSIONS AND RECOMMENDATIONS 3
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local norms, work stress and attending to such complexities as interaction 
effects and reverse causation.

Chapter 3 Epidemiological Evidence: The Dimensions of the Problem

Data sources ranging from self-report questionnaires to urinalysis testing
to emergency room visits provide important insights about the use of alcohol
and other drugs among members of the general population and the work force.
Taken together, the data indicate that, since the late 1970s:

(1)  The prevalence of illicit drug use among members of the general
population and the work force has been decreasing, but continues to
affect a sizable proportion of the population, especially young adults.

(2)  Illicit drug use may be decreasing among occasional users, but it may be
stable or even increasing among hard-core users who are generally not
well represented in surveys.

(3)  Heavy alcohol use has been relatively stable over the past several years;
rates of heavy drinking have been notably high among young adult men,
especially those in the military and among workers in such industries as
construction, transportation, and wholesale goods.

(4)  Cigarette smoking has been declining during the past decade for those
18 and older, but has been relatively stable for youths ages 12 to 17.

(5)  Illicit drug use is more common among unemployed than employed
persons, and weekly alcohol use is highest among young employed
workers.

(6)  Illicit drug use is relatively high among male workers in certain
industries such as construction and relatively low among professionals.

•   Given these long-term trends, we must be cautious in attributing short-term
changes in alcohol and other drug use in either society or in the work force
to specific national efforts to stem the use of drugs.

•   Few epidemiological studies are targeted directly at the work force, leaving
researchers to rely on data sources designed for other uses.

Recommendation: More focused epidemiological studies, including 
longitudinal studies, are needed to assess the magnitude and severity of
alcohol and other drug use among the work force. As a first step, the
National Household Surveys on Drug Abuse should be modified to provide
specific information about job characteristics, job-related behaviors, and
alcohol and other drug use at work. Ultimately a national panel survey
devoted to this topic should be instituted. In addition, other studies are
needed that provide better

SUMMARY: CONCLUSIONS AND RECOMMENDATIONS 4

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.



Copyright © National Academy of Sciences. All rights reserved.

Under the Influence?: Drugs and the American Work Force
http://www.nap.edu/catalog/2118.html

information about: (1) employment patterns among persons who use 
alcohol and other drugs; (2) patterns of alcohol and other drug use among
workers; (3) patterns of use in heavily using populations to better
understand the employment history and work experience of these 
individuals; and (4) the impact of illicit drug use and heavy alcohol use on
work activity.

Although the workplace offers a unique opportunity to obtain leverage on
the alcohol and other drug problems of some users, there are many serious
alcohol and other drug abusers who are not regularly employed, if they are
employed at all. In 1990, approximately 7 percent of workers reported having
used an illicit drug and approximately 6 percent reported having drunk heavily
in the past month, compared with 14 percent and 6 percent, respectively, for the
unemployed.

•   Given the relative low base rate of alcohol and other drug abusers in the
employed segment of the work force compared with other selected
populations, postemployment workplace alcohol and other drug
interventions may help a limited number of abusers, but workplace-
oriented interventions cannot solve society's problems with alcohol and
other drugs.

•   Alcohol and tobacco are the drugs most widely abused by members of the
U.S. work force. The adverse health consequences of these drugs are well
known. In terms of prevalence rates of work force use and perceived effects
of use on performance, alcohol is more likely to have adverse consequences.

Recommendation: Any program that addresses drug use by the work
force should include alcohol, the drug most associated with perceived
detrimental job performance, as a priority.

Rates of self-reported alcohol and other drug use on the job vary according
to occupation, age, gender, and ethnicity. Excluding tobacco and caffeine, most
surveys find that fewer than 10 percent of workers report having used alcohol or
other drugs while on the job during the prior year. Some studies, however,
report significantly higher usage rates. Much of the difference in the reported
rates appears attributable to differences in the samples surveyed and the
questions asked.

Recommendation: It is important to investigate alcohol and other 
drug use in different well-specified samples and to develop benchmark 
measures to allow findings that are comparable across studies.
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Part II: Effects of Use

Chapter 4 Impact of Alcohol and Other Drug Use: Laboratory Studies

• Laboratory studies of the effects of alcohol and other drugs on behavior
have shown inconsistent results. These differences may be due, in part, to
differences in the populations tested, the measurements used, and the range of
drug doses administered.

Recommendation: Benchmark measures should be included in
laboratory studies to permit generalization across studies. Funding
agencies should consider holding conferences to establish such benchmarks.

Laboratory studies show small performance-enhancing effects of
commonly used doses of cocaine and other stimulants. Commonly used doses
of marijuana produce variable decrements in performance. Alcohol and
prescribed sedatives produce decreases in performance depending on the dose,
time of consumption, and the time-course of circulating concentrations of the
drug's active metabolites, relative to the work schedule. All drug effects are
influenced by dose and prior experience. The age of individuals and the
presence of other drugs may also mediate the influence of particular drugs.

• The use of alcohol and other drugs away from the work site, including
prescription drugs and over-the-counter medication, may have detrimental
effects during work, especially for those in safety-sensitive positions. Thus, a
long-acting drug taken the night before work or alcohol taken at lunch away
from the job may have on-the-job effects like those of drugs taken at the work
site. In addition, cessation of drug use may produce either withdrawal or
hangover effects that affect work site performance. To date there has been little
research directed toward any of these issues.

Recommendation: Researchers and funding agencies should devote
more attention to the ways in which prescription and over-the-counter 
medications affect job performance, especially for safety-sensitive positions.

Recommendation: Studies of work site alcohol and other drug use
should encompass off-site use that may have on-the-job effects. Hangover 
and withdrawal effects should also be considered in assessing the 
workplace implications of alcohol and other drug use.
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Chapter 5 Impact of Alcohol and Other Drug Use: Observational/Field
Studies

•   Field studies have consistently linked alcohol and other drug use to higher
rates of absenteeism; they also provide evidence of an association between
alcohol (and perhaps other drug) use and increased rates of accidents,
particularly in the transportation industry. Less consistent evidence exists
linking alcohol and other drug use to other negative work behaviors,
although the current research base is insufficient to support firm
conclusions. When associations between alcohol and other drug use and
counterproductive workplace behavior are found, relationships are most
often of moderate or low strength even when they are statistically
significant.

•   The empirical relationships found between alcohol and other drug use and
job performance are complex and need not imply causation. Relationships
may exist for some job performance outcomes like absenteeism but not for
others. Alcohol and other drug use may be just one among many
characteristics of a more deviant lifestyle, and associations between use and
degraded job performance may be due not to drug-related impairment but
to general deviance or other factors.

Recommendation: To intervene more effectively in improving job
performance, we must develop a better research base from which to assess
how alcohol and other drug use and other factors act alone and in
combination to degrade job performance.

• Widely cited cost estimates of the effects of alcohol and other drug use
on U.S. productivity are based on questionable assumptions and weak
measures. Moreover, these cost-of-drug-use studies do not provide estimates of
potential savings associated with implementing particular public policies toward
alcohol and other drugs.

Recommendation: Further research is needed to develop refined,
defensible estimates of how much alcohol and other drug use costs specific
organizations and society at large. Business decision makers and policy
makers should be cautious in making decisions on the basis of the evidence 
currently available.

Part III: Effectiveness of Workplace Interventions

Chapter 6 Detecting and Assessing Alcohol and Other Drug Use

• Methods approved by the National Institute on Drug Abuse (NIDA) for
detecting drugs and their metabolites in urine are sensitive and accurate.
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Urine collections systems are a critical component of the drug-testing
process, but they are the most vulnerable to interference or tampering. Positive
results, at concentrations greater than or equal to NIDA-specified thresholds,
reliably indicate prior drug use. There is, however, room for further
improvement along the lines of the recommendations emanating from the 1989
Consensus Report on Employee Drug Testing and the 1992 On-Site Drug
Testing Study. Moreover, more could be learned about laboratory strengths and
problems if data already collected in the Department of Defense and NIDA
blind quality control and proficiency test programs were properly evaluated.

Recommendation: To obtain accurate test results, all work-related 
urine tests, including applicant tests, should be conducted using procedural
safeguards and quality control standards similar to those put forth by
NIDA. All laboratories, including on-site workplace testing facilities,
should be required to meet these standards of practice, whether or not they
are certified under HHS-NIDA guidelines.

Recommendation: The extensive data on the reliability of laboratory 
drug-testing results that have been accumulated by the DoD and NIDA 
blind performance testing programs should be analyzed by independent 
investigators and the findings of their analyses published in the scientific
literature.

• Government standards have improved the quality of laboratory practices;
however, the inflexibility and the difficulty of making prompt changes to
established government regulations may inhibit the development of new
analytical techniques and better experimental-based procedures. Strict
regulation of drug-testing procedures and the National Laboratory Certification
Programs are nonetheless justified. High-volume, production-oriented
drugtesting laboratory operations require the vigilant forensic quality control of
routine repetitive procedures, rather than innovative experimental science. Strict
regulation need not, however, mean bureaucratic inflexibility that pointlessly
increases costs or retards progress, nor should it interfere with research
designed to improve current urine testing procedures or efforts to develop
reliable tests using specimens other than urine.

Recommendation: Within a regime of strict quality control,
allowances should be made for variations in procedures so long as they do
not compromise standards and they do reflect professional judgments of 
laboratory directors and forensic toxicologists about what is required to
meet individual program needs. No laboratory should be penalized for any
practice that is clearly an improvement on or
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beyond what is required by the HHS-NIDA guidelines. When such
innovations are attempted, data on their performance should be
systematically collected and shared with NIDA. NIDA should take the lead
in disseminating to all laboratories information about such improvements
and should provide advice promptly as problems, research results, and new
data become available.

• At present, urine remains the best-understood specimen for evaluation of
drug use, and it is the easiest to analyze. Thus, it must for the moment remain
the specimen of choice in employee drug-testing programs. However, other
specimens have potential advantages over urine in that they involve less
intrusive collection procedures or have a longer detection period.

Recommendation: Researchers should be encouraged to evaluate the 
utility of using specimens other than urine, such as head hair and saliva,
for the detection of drugs and their metabolites.

• There has been an unnecessary proliferation of drugs included in the
urine test battery. Testing for LSD and sedative drugs, for example, is not
always justified.

Recommendation: Additional drugs should not be added to the drug-
testing panel without some justification based on epidemiological data for 
the industry and region. The analytical methods used to identify additional
drugs should meet existing NIDA technical criteria.

• Preemployment drug testing may have serious consequences for job
applicants. Applicants, unlike most employees, often do not enjoy safeguards
commensurate with these consequences. A particular danger of unfairness arises
because screening test data are often reported to companies despite the known
possibility of false positive classification errors.

Recommendation: No positive drug test result should be reported for a
job applicant until a positive screening test has been confirmed by GC/MS
technology. If a positive test result is reported by the laboratory, the
applicant should be properly informed and should have an opportunity to
challenge such results, including access to a medical review officer or other
qualified individual to assist in the interpretation of positive results, before
the information is given to those who will make the hiring decision.

SUMMARY: CONCLUSIONS AND RECOMMENDATIONS 9
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• Drug-testing results may reveal drugs taken legally for medical treatment
that do not seriously affect an employee's job performance. These drugs may,
however, be associated with conditions that the employee for good reasons
wishes to keep private.

Recommendation: In the absence of a strong detrimental link to job 
performance, legally prescribed or over-the-counter medications detected 
by drug testing should not be reported to employers. Furthermore, such
results should not be made part of any employment record, except 
confidential health records with the employee's permission.

• Alcohol and other drug use by work force members cannot be reliably
inferred from performance assessments, since performance decrements may
have many antecedents. Conversely, performance decrements are often not
obvious despite alcohol and other drug use. More direct measures of the likely
quality of worker performance hold promise for determining workers' fitness to
perform specific jobs at specific times, regardless of the potential cause of
impairment. Efforts to identify such measures, however, are still in their infancy.

Recommendation: If an organization's goal is to avoid work
decrement (e.g., accidents, injuries, performance level) due to impairment, 
then research should be conducted on the utility of performance tests prior
to starting work as an alternative to alcohol and other drug tests.

• Integrity testing and personality profiles do not provide accurate
measures of individual alcohol and other drug use and have not been adequately
evaluated as predictors or proxy measures of use. Using these tests to aid in
employment decisions involves a significant risk of falsely identifying some
individuals as users and missing others who actually use drugs. The accuracy of
these tests is affected not only by their validity but also by the characteristics of
the population being tested. Urine tests, by contrast, can be quite accurate in
detecting recent drug use.

Recommendation: If an organization treats alcohol and other drug use
as a hiring criterion, it should rely on urinalysis testing that conforms with
NIDA guidelines to detect use rather than on personality profiles or paper-
and-pencil tests.

SUMMARY: CONCLUSIONS AND RECOMMENDATIONS 10
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Chapter 7 Impact of Drug-Testing Programs on Productivity

•   The empirical evidence pertaining to the efficacy of preemployment drug
testing indicates that such programs may be useful to employers in
choosing wisely among job applicants. However, regardless of the
magnitude of the correlations between drug use and dysfunctional job
behavior measures, the practical effectiveness of any drug-testing program
depends on other parameters, such as the prevalence of drug use in the
population tested. The presence of significant relationships between drug
use and workplace performance measures does not necessarily mean that an
effective drug-testing program will substantially improve work force
performance, and a program that substantially improves performance with
some employees or in some job settings may do little to improve
performance with other employees or in other job settings.

•   Despite beliefs to the contrary, the preventive effects of drug-testing
programs have never been adequately demonstrated. Although, there are
some suggestive data (e.g., see the military data in Chapter 3) that allude to
the deterrent effect of employment drug-testing programs, there is as yet no
conclusive scientific evidence from properly controlled studies that
employment drug-testing programs widely discourage drug use or
encourage rehabilitation.

Recommendation: Longitudinal research should be conducted to
determine whether drug-testing programs have deterrent effects.

•   Many studies of alcohol and other drug use by the work force have been
flawed in their designs and implementation. Organizations that conduct
their own drug studies can, by encouraging their researchers to publish in
professional journals, enhance quality control and contribute to a
knowledge base that will enable them to deal more effectively with future
alcohol and other drug problems.

•   Different objectives have been suggested for work site drug testing and
diverse alcohol and other drug intervention programs. These include
improving workers' performance, preventing accidents, saving on health
costs, and working toward a drug-free society by deterring drug use. The
effectiveness of alcohol and other drug intervention programs cannot be
adequately evaluated unless the goals of such programs are clear.

Recommendation: Organizations should clearly articulate their
objectives prior to initiating alcohol and other drug intervention programs 
and should regularly evaluate their programs in light of these objectives.

SUMMARY: CONCLUSIONS AND RECOMMENDATIONS 11
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Among job applicants and workers, testing for drugs other than alcohol is
already common and generally accepted. Of young men in a 1991 general
population survey of high school graduates, 33 percent reported that they had
been tested, 61 percent reported that they approved of preemployment testing,
and 60 percent reported that they approved of postemployment testing.
Approval rates were even higher among those who had been tested.

• Very little is known about what happens to job applicants who are not
hired or to employees who are fired as a consequence of a positive drug test.

Recommendation: Research should be conducted on the impact of
drug-testing programs with attention to those who remain within the
organization as well as to those who are not hired or are dismissed. In
particular, more information is needed about the impact of drug-testing
programs on the health and productivity of the work force.

Recommendation: In light of the relatively low rates of alcohol and 
other drug abuse among the work force (see Chapter 3), the moderate 
predictive validity of testing programs (see Chapter 7), and the fact that
many factors other than drug use may cause performance deficiencies seen
in drug users (see Chapter 5), drug-testing programs should not be viewed
as a panacea for curing workplace performance problems. Nonetheless,
drug testing for safety-sensitive positions may still be justified in the
interest of public safety.

Chapter 8 Employee Assistance Programs

• Recovery from alcoholism and other drug use disorders is a process that
can take months or years of continuing care. The continuing abuse of alcohol or
other drugs is a chronic disorder, and the evidence suggests that the
ameliorative effects of brief treatments without follow-up are seldom sustained
over the long run. Employee assistance programs (EAPs) are well situated to
oversee that follow-up, which is essential to a long-term recovery.

Recommendation: Because of high dropout rates in substance abuse 
treatment programs, EAPs should monitor treatment participation and 
provide for long-term follow-up.

• EAPs are not generic across work sites. EAPs should and do vary across
work sites and over time. Thus, it is misguided to ask whether the generic EAP
is an effective program.

SUMMARY: CONCLUSIONS AND RECOMMENDATIONS 12
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Recommendation: EAPs should be evaluated in terms of the amount
and quality (including process evaluation) of the services they provide and
not just by patient count. Researchers should seek to understand how
EAPs contribute to a range of different outcomes in a range of different
settings. This requires more high-quality critical case studies of EAPs,
perhaps with some common criteria of programmatic effectiveness. Care
must be taken to secure adequate control groups, and, rather than
attempting to evaluate the overall effectiveness of supposedly static
programs, attention should be paid to the effects of particular EAP services
and their dynamic nature.

• Given the measurement limitations of drug test results in assessing drug
abuse or dependence (see Chapter 6), not all individuals testing positive require
or are likely to benefit from treatment, counseling, or other administrative
actions that might be triggered by a positive drug test result. Blanket rules
referring all positive-testing employees to treatment can be costly to employers
without providing commensurate benefits to them or their employees. Care is
required to determine the appropriate course of action in the event of a positive
test.

Recommendation: Persons reviewing test results should be required to
demonstrate expertise with respect to toxicology, pharmacology, and
occupational medicine. Standards should be set and continuing education
and certification should be required. Such individuals should be involved
in the interpretation of the results of drug-testing programs, and in the
case of positive postemployment tests, should assist other professional staff
in interpreting the seriousness of revealed drug use and provide guidance
in determining the best course of action for coping with any drug problems
(e.g., evaluation referral to proper medical specialist if needed).

Appendix A Methodological Issues

• The most powerful methodology for evaluating the effectiveness of
workplace alcohol and other drug intervention programs is the randomized field
experiment. The implementation of new work site alcohol and other drug
intervention programs or significant changes in existing programs provide
propitious occasions for experimental assessment.

Recommendation: To enhance scientific knowledge, organizations
instituting new work site alcohol and other drug intervention programs
should proceed experimentally if possible. Funding agencies

SUMMARY: CONCLUSIONS AND RECOMMENDATIONS 13
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should make field experiments a priority and should consider providing 
start-up aid to private companies that are willing to institute programs 
experimentally and subject them to independent evaluation.
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1

Introduction

Drug use and drug abuse are not new problems, but rather are ones that
receive heightened attention at various points in time. The past 200 years have
witnessed the gin epidemic in England, the opium wars in Asia, and the
woefully forgotten cocaine patent medicine tragedies at the turn of this century.
More recently, we have seen the end of prohibition in the 1930s, ''reefer
madness" in the 1940s, the drug culture of the 1960s, and the heroin epidemic
of the 1970s. Currently—and for the second time in this century—cocaine has
become a major problem in this country, particularly in its newest and more
virulent form of rock or crack cocaine. The use of illegal drugs in recent years is
thought to pose problems so severe as to justify a "war on drugs."

The current war on drugs overlooks, however, the abuse of alcohol and
tobacco, which cause more deaths in the United States than all illegal drugs
combined (Newcomb, 1992). Whereas illegal drugs are estimated to be
responsible for approximately 30,000 premature deaths in the United States per
year (Reuter, 1992), tobacco is responsible for nearly 400,000 premature deaths
per year, and alcohol accounts for nearly 100,000 fatalities per year (Julien,
1992).

Drug use, and more specifically alcohol use, by U.S. workers has a long
history. Fillmore (1984) argues that the acceptability of drug use on the job
changed as a result of the industrial revolution and the temperance movement.
She points out (p. 41) that "… prior to the industrial revolution, work and
drinking appear to have been inseparable in the U.S. Although
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the drunken worker was disapproved, especially among the Puritans, drinking in
the workplace was considered normal behavior. Drinking was long associated
with hard work." The condemnation of alcohol and drug use in the workplace is
a relatively recent reaction, arising largely over the past 100 years. Ames
(1989), in her historical review of the influence of alcohol-related movements
on drinking in the American workplace, points out, however, that many
workplaces have been slow to integrate policies that reflect changes in society's
views of alcohol. Indeed, in the past year, employees of a well-known
Washington hotel were picketing the establishment over the management's
attempt to abolish their contractual right to consume three beers per shift.

Recently, there has been increased awareness of the costs related to alcohol
and drug abuse on the job. This may be due, at least in part, to the publicity
given two recent tragic accidents, the Exxon Valdez oil spill in Alaska and the
Amtrak train crash in Maryland, as well as to the "war on drugs" policies of the
Reagan and Bush administrations. The effects of such events on perceptions of
the alcohol and other drug abuse problem remind us that what constitutes
unacceptable drug use varies not only across cultures but also within a culture.
The perception of illicit drug use as a significant social problem in
contemporary America is the product of social attitudes and perceptions that are
shaped by policy makers and others in influential positions (Humphreys and
Rappaport, 1993). Yet this does not mean that the problems associated with
drug use lack reality. Drug use can have a devastating effect on the quality of
life for both individuals and society. The problems associated with drug use,
both licit and illicit, are complex and varied. They are not amenable to quick
and easy solutions, for example, by simple slogans or by the appointment of a
new drug czar.

A few scenarios illustrate the diversity of the problems associated with
drug use by the U.S. work force:

John's boss wanted him to make the sale. If the company could unload those
extra parts, perhaps they could forestall a deficit for the quarter. John was
given a liberal expense account; he was to wine and dine the prospective
buyers before talking business. The restaurant was top of the line, and the
liquor, expensive. When John woke up the next morning, he couldn't
remember whether he made the sale, the terms of the bargain, or even how he
got home.

Hazel had worked hard to get where she was. She worked days and took
cosmetology courses at night. She then worked in her girlfriend's beauty shop
and finally was able to save and borrow enough to open her own shop. After
three years, she had a thriving business. Hazel smoked marijuana from time to
time, and it caused her no problems. So when she was offered cocaine by her
cousin, she thought nothing of it. Within six months, she was using cocaine
regularly; within a year, she was using it in the back
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of the shop and taking money from the cash register to buy more; within a year
and a half, she filed for bankruptcy.

George, an independent trucker, borrowed money to buy his own rig and
now does transcontinental hauling. The longer he drives, the more money he
makes to pay off those loans. Coffee, caffeine pills, and diet pills often allow
him to drive 18 to 20 hours at a stretch, but they also make him an unsafe
driver. Seventeen hours after leaving a truckstop, he ran a van off the road,
killing three of its occupants.

Dr. S., a neurosurgical resident, was looking forward to a weekend off,
especially since the past week had been stressful with difficult cases and
learning new procedures. A former medical school classmate was coming to
visit, and they had planned to relive the good old days by going out on the
town. Unfortunately, the doctor assigned to take calls became acutely ill, and
Dr. S. was forced to carry the emergency pager. Although a bit angered by this
turn of events, Dr. S. did not let it spoil his plans. After having picked up his
old buddy at the airport, they headed for the bar district. At the second bar,
after his third beer, the pager went off. There was an auto accident, and Dr. S.
was needed immediately at the hospital.

Sally felt a bit sick; she had a bad headache, nausea, and a mild tremor. She
knew that she and Jim had too much to drink last night, but it was a great
party, and he would be away for two weeks. Although she wanted to call in
sick for work, she had been told that, if she called in one more time, she would
be fired. She knew that a few cups of coffee would pull her together, and she
felt relieved that she had to drive the school bus only for a couple of hours
before returning home to get some sleep.

These scenarios are not intended to convey the idea that using alcohol or
other drugs necessarily has negative consequences, but rather to illustrate the
diversity in the nature, magnitude, and potential severity of the problems
associated with alcohol and other drug use. The problems are serious, but there
is no point in overstating or sensationalizing the difficulties associated with
alcohol and other drug use in the workplace or by the U.S. work force. If we are
to make wise policy decisions, we should be aware that much alcohol and other
drug use consists of infrequent or moderate use that does not necessarily result
in harmful consequences, and that most illicit drug-using careers are short-lived
and end without requiring any treatment (Gerstein and Harwood, 1990).

The vignettes help to distinguish between two different perspectives
concerning the consequences of alcohol and other drug use or abuse: (1) a
concern for public health and social welfare and (2) a concern for workplace
productivity. From a public health/social welfare perspective, the costs
associated with drug abuse are exorbitant. They include the health care costs for
treating AIDS patients, crack babies, victims of premature heart attacks, and
others. They also include costs related to missed developmental
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opportunities that are linked to premature births, child abuse, and the like.
Society must also absorb the costs of criminal drug activities (e.g., theft, court
overload, incarceration) as well as the emotional and physical costs of the
violence that often accompanies the trade in and use of illicit drugs. Researchers
have estimated that illicit drug abuse results in the loss of approximately 38
years of life due to premature death (Rice et al., 1990).1

From the workplace perspective, productivity losses, employers' health
costs, and workplace accidents are the principal harm caused by the use of
alcohol and other drugs. These costs may result from alcohol and other drug use
on or off the job and can be devastating to particular businesses.

This report is concerned with the implications of drug use for workplace
safety and productivity. It looks at the prevalence of alcohol and other drug use
by the U.S. work force, the impact of alcohol and other drug use on job-related
behavior, and the effectiveness of workplace drug intervention programs. This
emphasis on workplace outcomes rather than social consequences more
generally affects the purpose, methods, and evaluation criteria used in this
report and by researchers investigating these issues.

THE COMMITTEE'S CHARGE

The committee was charged with: (1) analyzing the available research
knowledge on the prevalence and etiology of drug consumption by the work
force; (2) studying the impact of drug behavior on work performance,
productivity, safety, and health; and (3) evaluating the effectiveness, costs, and
benefits of organizational drug intervention programs at the work site.

Three key terms in the committee's charge require clarification, because
their definitions have a significant bearing on the committee's interpretation of
the scope of its work. The first term is drug: how we define this term
determines which substances are considered in the report. The second term is
use: how the committee defines this term affects the degree of drug involvement
considered (i.e., use, abuse, or dependence). And the

1 Aside from accidents and auto fatalities, mortality associated with tobacco and
alcohol abuse occur later in life than do fatalities associated with the abuse of such illicit
drugs as heroin and cocaine, since deaths associated with the latter are largely
attributable to the acute and immediate effects of the drug. Given that the average age of
death attributed to illicit drugs is younger than that attributed to alcohol (Rice et al.,
1990), illicit drug use results in higher average years of life lost (38) than alcohol (28).
Nonetheless, when one takes into account the annual rate of these premature deaths (see
Rice et al., 1990:135 and 136) and the relative frequency of heavy illicit drug, alcohol,
and tobacco use, the social magnitude of the total premature death costs attributable to
illicit drugs is still not at the level of those attributable to either alcohol or tobacco.
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third term is work force: how the committee defines this term delineates the
population of interest for this study.

Definition of the Term Drug

President Reagan's Executive Order 12564 in September 1986, which
required all federal agencies to develop programs and policies to achieve a drug-
free federal workplace, necessitated an agreed-on definition of the term drugs.
Given the political climate at that time, the implication that drugs meant illicit
drugs was clear. Consequently, in 1988 the U.S. Department of Health and
Human Services (HHS) "Mandatory Guidelines for Federal Workplace Drug
Testing Programs" limited the number of drugs to be tested for to the following
commonly used illicit drug classes: (1) marijuana, (2) opiates (heroin,
morphine), (3) cocaine, (4) amphetamine and methamphetamine, and (5)
phencyclidine.

Of course, many other drugs in addition to these five groups are misused or
abused, and, from the committee's point of view, this list is too narrow. As
Dubowski and Tuggle (1990:74) argue: "If one … postulates that drug-use
testing in its common current context is intended to identify and ultimately to
eliminate or at least limit hazards to persons, operations, property, and the
public at large arising from inappropriate use of drugs by the workforce, it
becomes clear that the primary targets of the testing efforts should be those
drugs that have mood-altering properties as either primary or secondary
characteristics. Whether this mood-altering substance is licit or illicit should not
be a factor." Consistent with this argument, Alleyne et al. (1991) find that,
among work-related accident victims, alcohol is the most common drug
involved in occupational fatalities, with 11 percent of industrial accident
victims having alcohol in their system. This estimate is consistent with figures
reported in earlier studies (Baker et al., 1982; Lewis and Cooper, 1989). In the
trucking industry, a recent report from the National Transportation Safety Board
(1990) showed that, for truck driver fatalities, the most prevalent drugs detected
were alcohol and marijuana (both at a rate of 13 percent). Given that alcohol is
considered the most commonly abused substance—from both the public health/
social welfare and workplace perspectives—any intervention program that
strives to have a meaningful impact on either the health of the general
population or the productivity of a specific work force should not limit its
efforts to the detection of a few illicit drug classes but should target alcohol as
well.2

2 One could argue that the long-term health effects of tobacco and caffeine and their
more immediate withdrawal effects on behavior also warrant attention (Silverman et al.,
1992; Hughes, 1992; Snyder et al., 1989; Snyder and Henningfield, 1989).
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At the opposite end of the spectrum, some illicit drugs (such as LSD or
synthesized substituted amphetamines) are used by so few individuals that they
are unlikely to pose significant problems in the work force. The use of such
drugs, however, may pose a risk under certain conditions and situations. For
example, methamphetamine, which represented less than 2 percent of
emergency room cases nationwide in 1988, accounted for 27 percent of
emergency room cases in San Diego during that year (National Institute on
Drug Abuse, 1989); methamphetamine might therefore have been a serious
concern to the local business community in San Diego in 1988.

Although the committee judged that a consideration of prescribed
medications was beyond the scope of its study, a short discussion is warranted.
There are no accurate estimates of the prevalence of prescribed medications
used by U.S. workers, but the fact that approximately 1.6 billion prescriptions
are filled annually by outpatient pharmacies (U.S. Public Health Service, 1992)
suggests that a substantial number of workers are using or are under the effect
of therapeutic drugs while at work. Sales of over-the-counter medications that
might be expected to affect safety or productivity (e.g., antihistamines,
medication with significant alcohol content) run into the billions, which
suggests that these drugs may also affect the workplace. More important, there
is little scientific knowledge concerning the effects of medication on work
productivity and safety (DeHart, 1990). Most of the scientific information on
the effects of those drugs on performance have come from controlled laboratory
studies, which are reviewed in Chapter 4 of this report. As pointed out in a
recent issue of the Journal of Occupational Medicine (April 1990), better
monitoring of the incidence of adverse effects of therapeutic drugs on
workplace performance is needed (Tilson, 1990), as well as a better
understanding of the interactive effects of the pharmacokinetics of therapeutic
drugs, work activities, and the environment (DeHart, 1990) and proper
evaluations of the interactive effects of various therapeutic drugs and worker
performance (especially with the older worker). Nonetheless, as Potter (1990)
concludes, one should keep in mind that, for many conditions, the lack of
treatment is likely to cause more performance impairments than the side effects
of such treatment.

Based on these considerations, the committee defines the term drug to
include any psychotropic substance that, if consumed, will affect a person's
psychological status or physiological state or behavior. We consider only
substances whose use is problematic enough to represent a meaningful threat to
the welfare of individual users or others and whose prevalence is high enough
among the work force to have the potential to affect business productivity. The
report focuses its attention on general drug class categories (see Table 1.1),
includes alcohol within its scope, and briefly addresses issues surrounding
tobacco.
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TABLE 1.1 Drug Classes

Class Examples
Opiates Heroin, morphine, methadone, codeine
Depressants Barbiturates, methaqualone, alcohol, benzodiazepine
Stimulants Amphetamines, cocaine, caffeine, nicotine
Hallucinogens LSD, mescaline, psilocybin, MDA
Phencyclidines PCP, ketamine
Marijuanaa Hashish
Inhalants Acetone, benzene, ethyl acetate, nitrous oxide, butyl nitrate

a The report uses the term marijuana as a drug class. For the purpose of this report, this drug class
refers to any product containing the 9-THC cannabis metabolite. SOURCE: Gerstein and Harwood
(1990).

Definitions of Use, Abuse, and Dependence

Drug taking can be classified into one of three categories: (1) use, (2)
abuse, and (3) dependence. Use is defined as the limited, controlled
consumption of a drug (in terms of frequency and quantity) without significant
toxic, adverse physical, or psychological consequences to the user (Glantz,
1992). Regular use of prescribed medications, legal drugs such as nicotine,
caffeine, and alcohol, and certain illegal drugs can lead to physiological
dependence. This simply means that the abrupt cessation of drug taking
produces a set of symptoms called a withdrawal syndrome. The presence of
physiological dependence does not necessarily imply abuse or dependence in
the behavioral sense. Abuse is defined as a level of drug use that typically leads
to adverse consequences (physical or psychological). Drug use at this level is
not necessarily associated with any particular frequency but is associated with
use in quantities sufficient to result in some toxicity to the user, and the patterns
of use usually have some characteristics of psychopathological behavior.
Dependence in the behavioral sense is defined as a level of drug use that has
significant adverse physical and psychological consequences. This level of use
is characterized by the consumption of toxic doses of the drug that impair the
user's ability to function and is also characterized by a compulsive desire to use
a drug repeatedly.

Dependence is associated with an overwhelming involvement in
drugseeking and drug-taking activities. It typically leads to drug tolerance,
which means that increasing doses of the drug are needed to obtain the same
physiological effect. Each of these terms describe points along a continuum of
drug involvement. Of those who use a drug, some never try it again, others
continue their use on an irregular or regular basis and take it in doses that
amount to abuse, and some continue to the stage of addiction
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and dependence.3 As depicted in Chapter 3 of this report, with the exception of
users of nicotine and caffeine which are associated with physiological
dependence, most workers who have taken drugs can be classified as users of
alcohol or other drugs, rather then as abusers or as individuals who are
dependent (in either sense) on them.

The clinical diagnostic criteria used to determine an individual's location
on the use-dependence continuum are to some extent subjective—the diagnostic
process is open to influences from culture, society, and individual
diagnosticians. Furthermore, applications of these definitions can vary
according to the type of substance taken, the dose taken, the route of
administration, prior health history, vulnerability factors, and the environmental
context of use. It is safe to say, however, that in the workplace, with the
exception of nicotine and caffeine (which are associated with dependence), the
majority of those experienced with drugs are users of alcohol and other drugs,
rather than abusers or dependent. Thus, when we refer without additional
qualification to alcohol or other drug use among the work force, we mean to
encompass any degree of drug use, ranging from casual use to dependence.
Whenever appropriate we acknowledge the special problems caused by abuse
and dependence.

Definition of the Work Force

Although one might confine the question of alcohol and other drug use by
the work force to the use of those substances by employees while at work, the
committee believes its charge requires a more encompassing definition. By
work force we mean to include any active member of the labor force, including
those seeking or available for employment. Work force alcohol and other drug
use is the use of those substances by any work force member, whether the use
occurs on or off the job, so long as the use has potential workplace effects.
Consequently, issues concerning hangover or residual effects of alcohol and
other drugs taken when not at work, as well as correlates of individual alcohol
and other drug use and work force participation, are all relevant.

3 Standard clinical criteria for diagnoses of use, abuse, and dependence are found in
the International Classification of Diseases (ICD-10), which is the official classification
system of the World Health Organization (WHO, 1990) and the Diagnostic and
Statistical Manual (DSM-III-R), which is published by the American Psychiatric
Association (1987). For a more thorough discussion of the idiosyncracies and
commonalities across these two classification systems, the reader is referred to Babor
(1992).
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SCOPE OF THE REPORT

This report examines a wide range of studies concerning the magnitude
and severity of alcohol and other drug use among the work force as well as the
probable effects of alcohol and other drugs on the work force. These studies
include laboratory experiments, field studies, epidemiological surveys,
organization-specific prevalence reports, and descriptive accounts as well as
empirical evaluations of drug intervention programs. As is typical in other areas
of behavioral research, the results of no single study are definitive (Lempert,
1989). Consider, for example, studies of the effects of drug testing on employee
job performance. Studies examining this question suffer from a variety of flaws,
including inadequate samples, problematic measures, and incomplete analyses.
But the flaws differ across studies, so that when the results of a number of
studies converge, the convergent results are likely to be valid. For this reason,
whenever possible in this report, we ground our conclusions in the accumulated
results of multiple studies. In some areas, however, this was impossible and the
committee's efforts to answer certain questions were hampered by the lack of
adequately sound research.

There are a number of mechanisms that are used by the scientific
community to ensure the scientific adequacy of studies, including the peer
review process used in scientific and professional journals, the use of scientific
advisory panels and review groups, and the use of external reviews of research
prior to its execution and/or publication. Many of the studies reviewed in this
report failed to incorporate any of these mechanisms, and they frequently failed
to employ the research methods most likely to yield interpretable and valid
results or failed to report their results in ways that allowed us to adequately
evaluate their findings. One conclusion we reached after examining the body of
relevant research was that much of it was methodologically weak, and that
future research in this area should incorporate such mechanisms as peer review,
which will help improve the quality of both the research itself and the research
reports that appear in the scientific literature on the effects of alcohol and other
drug use on the U.S. work force.

This report is organized into three parts. Following this introduction, Part I
first summarizes current knowledge concerning the primary causes and the
severity and magnitude of alcohol and other drug use. Chapter 2 provides some
insight into the etiology of alcohol and other drug use. Chapter 3 examines the
latest prevalence estimates and trends in alcohol and other drug use behavior.

Part II addresses the critical issue of the impact of alcohol and other drug
use on behavior. Chapter 4 summarizes a substantial body of literature
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that has evaluated the effects of various classes of drugs on performance within
controlled laboratory settings, including effects of stimulants (e.g.,
amphetamines, cocaine), sedatives (e.g., benzodiazepines, alcohol), and
marijuana. Chapter 5 reviews applied research on the potential causal
relationship between alcohol and other drug use and various work-related
outcome measures, such as job performance and productivity indicators.

Part III addresses the effectiveness of intervention programs with special
emphasis given to drug-testing programs. Given that drug-testing programs are
commonplace in American corporations today, the committee felt that special
attention to this form of drug use intervention program was imperative.4

Chapter 6 describes current analytical methods used to test biologic specimens
for drugs and discusses the strengths and weaknesses associated with the
procedures and techniques for analyzing biological specimens (e.g., urine, hair,
saliva). It also reviews indirect methods of assessing drug use, including
attitude questionnaires and others. Chapter 7 provides a critical review of
studies that have attempted to evaluate the effectiveness of workplace drug-
testing programs. Chapter 8 reviews the scientific evidence on the effectiveness
of employee assistance programs (EAPs) and workplace prevention programs.

Appendix A addresses basic but critical measurement, methodological, and
design issues, and Appendix B addresses relevant drug-testing legal issues.
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2

Etiology of Alcohol and Other Drug Use:
An Overview of Potential Causes

The underlying causes of alcohol and other drug use and abuse are many,
varied, and not well understood. Hundreds of variables have been studied as
potential predictors of the onset of alcohol and other drug use. While most
alcohol and other drug use initiation occurs with friends or peers who are also
using drugs, the stage for this event has been set much earlier by parents, the
community, and society.

OVERVIEW

This chapter provides some insight into the causes of alcohol and other
drug use and proceeds to focus on the potentially different causes of off-and on-
the-job alcohol and other drug use. Finally, it examines the potential influence
of environmental factors on workers' alcohol and other drug use.

The individual and social influences that have been investigated can be
classified into four categories: (1) the cultural/societal environment, (2) the
immediate community, (3) interpersonal forces such as school, peers, and
family, and (4) individual factors, including genetics, personality, and attitudes.
An individual can be considered ''at risk" because of factors or forces within
each of these areas. Considerable theoretical and empirical attention has been
devoted to each of these possible influences (e.g., Glantz and Pickens, 1992;
Galizio and Maisto, 1985; Lettieri, 1985; Lettieri et al., 1980). Hawkins et al.
(1992) reviewed the possible risk factors for youth-
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TABLE 2.1 Summary of Risk Factors for Drug Use

Domain Risk Factor
Culture and Society Laws favorable to drug use

Social norms favorable to drug use
Availability of drugs
Extreme economic deprivations
Neighborhood disorganization

Interpersonal Family use
Positive family attitudes toward drug use
Poor/inconsistent family management practices
Family conflict and disruption
Peer rejection
Association with drug-using peers

Psychobehavioral Early/persistent problem behavior
Academic failure
Low commitment to school
Alienation
Rebelliousness
Favorable attitudes toward drug use
Early onset of drug use

Biogenetics Inherited susceptibility to drug use
Psychophysiological vulnerability to drug effects

SOURCE: Adapted from Hawkins et al. (1992).

ful alcohol and other drug use and identified 20 potential causes reflecting
the 4 general areas listed above (see Table 2.1). Cultural/societal factors include
laws and norms favorable to drug use, the availability of drugs, extreme
economic deprivation, and neighborhood disorganization. Interpersonal factors
include family alcohol and drug use behavior and attitudes, poor and
inconsistent family management practices, family conflict, peer rejection in
elementary grades, and association with drug-using peers. Psychobehavioral
influences include early and persistent problem behaviors, academic failure, a
low degree of commitment to school, alienation and rebelliousness, attitudes
favorable to drug use, and early onset of drug use. And biogenetic factors
include the possible heritability of a vulnerability to drug abuse and a
psychophysiological susceptibility to the effects of drugs. In a comprehensive
review of the "risk factor" literature, Clayton (1992) provides a tabulation of the
primary topologies and concludes that there is an emergent consensus on the
most important risk factors for drug use and abuse.
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Within the behavioral sciences it is often stated that the best predictor of
future behavior is past behavior. The study of alcohol and other drug use
behavior is no exception to this rule. For any given individual, the strongest
predictor of current use is past use. Other potential predictors are relatively
more important in predicting the initiation of use or the progression of alcohol
and other drug abuse. If, however, the question is whether a particular
individual is likely to use or abuse drugs in the future, the individual's past
history of use and abuse will tell us more about future prospects than the
incremental contributions of other variables related to alcohol and other drug use.

The risk for initiating alcohol and other drug use increases for most drugs
to a peak during mid-to late adolescence and decreases thereafter (Kandel and
Logan, 1984). Tobacco has the youngest age of highest vulnerability, usually in
early adolescence. Increased likelihood for beginning alcohol, marijuana, and
psychedelics typically occurs in mid-adolescence. Interestingly, the most
hazardous age for experimenting with cocaine has typically been young
adulthood—about the mid-twenties; however, this pattern for cocaine may be
changing due to the emergence of crack, the inexpensive and smokable form of
cocaine, which may be more available and alluring to teenagers.

Some types of alcohol and other drug abuse appear to have a genetic
component (Cadoret, 1992; Merikangas et al., 1992; Vaillant and Milofsky,
1982), although environmental, social, and psychological factors have received
primary attention as causes of the initiation of alcohol and other drug use and
progression to abuse (e.g., Sadava, 1987; Zucker and Gomberg, 1986).
Attention to the latter factors is appropriate, for biogenetic influences are
shaped and modified by personal attributes and environmental conditions (e.g.,
Marlatt et al., 1988). An important question concerns what precisely is inherited
if there is a genetic influence for alcoholism or other drug abuse. Research
evidence, primarily but not exclusively based on animal models, suggests at
least two mechanisms (e.g., Bardo and Risner, 1985). Those at genetic risk for
alcohol and other drug abuse may inherit a biological vulnerability to the
hedonic effects of the drug, so for them drug effects are more attractive than for
others. They may also not experience the withdrawal effects as severely as
those not at risk (i.e., less likelihood of hangover). However, these proposed
mechanisms and perhaps others (e.g., inherited behavioral traits; Tarter, 1988)
must be evaluated more conclusively in further research (Schuckit, 1987).

Some have suggested that involvement with alcohol and other drugs
progresses in a fixed sequence, moving from licit drugs to illicit substances
(e.g., Kandel, 1975; Kandel and Faust, 1975). An individual's drug-using career
might start with beer, wine, or cigarettes, move to hard liquor, then to
marijuana, and subsequently to other illicit drugs, such as amphetamines,
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cocaine, and heroin. Desistance may occur at any point (O'Donnell and Clayton,
1982), meaning that involvement at one stage does not necessarily lead to
involvement at the next stage, but rather that involvement at the next stage is
unlikely without prior involvement in the previous stage. Results in various
cross-sectional and longitudinal studies have generally confirmed the stage
hypothesis with some variations (e.g., Hays et al., 1987; Mills and Noyes, 1984;
Newcomb and Bentler, 1986a). Donovan and Jessor (1983), for example, found
that problem drinking occurred higher in the progression than general alcohol
use, and Newcomb and Bentler (1986a) found that, when the role of cigarettes
and nonprescription medications was included, several mini-sequences
accounted for drug involvement from early adolescence to young adulthood.

Social factors that determine the availability and the attractiveness of
alcohol and other drugs to particular individuals are important to this
progression, and highly addictive drugs, such as crack cocaine, may alter this
sequence of drug progression. Thus it may be that the severe addictive potential
and wide and inexpensive availability of crack may lead to its being used earlier
in the sequence than other less addictive illicit drugs or even licit drugs. There
are, however, few data currently available to test this notion. The mechanism
that drives staging, such as availability, anxiety reduction, peer groups norms,
and physiological vulnerability, are not known, but these factors may not be the
same at all stages. Peer group norms, for example, might be of vital importance
to initiation, while individual psychopathology may figure more in shifts toward
the end of the involvement sequence.

Some research suggests that the reasons people begin using alcohol and
other drugs are different from the reasons they continue or escalate their use,
which is to say, the factors that influence initiation are different from those that
influence progression to more serious use. Several researchers have found that
initiation is often strongly tied to social and peer influences, whereas biological
and psychological processes appear to be associated with abuse (Carman, 1979;
Kandel et al., 1978; Newcomb and Bentler, 1990; Paton et al., 1977). Even
though data may as yet be too sparse to establish firmly that the causes of use
are different from the causes of abuse, the evidence consistent with this
hypothesis is accumulating (Glantz and Pickens, 1992).

A wide range of correlates with the initiation of alcohol and other drug use
have been identified. They tend to overlap substantially with predictors of
general problem behavior or deviance, which is not surprising given the
correlation of other problem behaviors with alcohol and other drug use. The
primary mechanism for establishing unique predictors of alcohol and other drug
use has been longitudinal studies, controlling statistically for other deviant
behaviors and attitudes using structural equation modeling
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methods (Bentler, 1980; Newcomb, 1990). These studies suggest that peer
influences (such as modeling use, providing drugs, and encouraging use) are the
most consistent and strongest predictors. In addition to the role of prior
behavioral experience with alcohol and other drugs and peer influences, other
factors associated with initial involvement with drugs include social structural
variables, such as socioeconomic status (with heavier use among more
disadvantaged groups), family role and socialization variables (with greater use
in families with adult drug users, dysfunctional family structures), educational
variables (with poor school attachment and performance associated with greater
drug use), psychological variables (such as a high need for stimulation),
attitudinal variables such as tolerance for deviance (with nontraditionalism
associated with greater drug use), behavioral variables such as deviant
behaviors and low law abidance (implying greater substance use), emotional
variables (such as anxiety and need for excitement), psychopathology (with
greater depression and antisocial personality related to higher drug use),
temperament and exposure to stressful life events (see Hawkins et al., 1992;
Clayton, 1992).

While influences like these have been related to involvement with alcohol
and other drug use or abuse, none has ever been found to be a single primary
factor that causes alcohol and other drug use or abuse. Indeed, it seems highly
unlikely that any one factor or even a few factors will ever be found to account
fully for all variations in drug involvement. Because the range of variables
leading to initial involvement in alcohol and other drug use is so large, recent
views of this phenomenon have emphasized the risk factor notion that is often
used in medical epidemiology (Bry et al., 1982; Schreier and Newcomb,
1991a,b). Risk factors include environmental, behavioral, psychological, and
social attributes.

Viewing alcohol and other drug involvement as multiply determined
suggests that the more risk factors someone is exposed to that encourage use,
the more likely he or she is to use or abuse alcohol and other drugs. Exposure to
a greater numbers of risk factors is not only a reliable correlate of use, but it
also influences the increase in alcohol and other drug use over time, implying a
true causal role for those variables that together make for increased risk
(Schreier and Newcomb, 1991b). It appears from this approach that the
presence of particular factors that can encourage drug use are not as important
as the accumulation and interaction of such factors in a person's life.

Protective factors, in contrast to risk factors for alcohol and other drug use,
reduce the likelihood and level of drug use and abuse. Protective factors are
those psychosocial influences that limit or reduce drug involvement (Newcomb,
1992). Only recently has the risk factors approach to drug use and abuse been
expanded to test for multiple protective factors as well (Newcomb, 1992;
Newcomb and Felix-Ortiz, 1992). Protective factors may
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operate through mechanisms other than simply by a direct reduction of alcohol
and drug involvement. For example, protective factors have been shown to
buffer or moderate the association between risk factors and drug use and abuse
(Brook et al., 1992). Recent examples of protective factors that have been found
to mitigate the risk of alcohol and other drug use or abuse involve aspects of the
environment (e.g., maternal affection—Brook et al., 1989) and the individual
(e.g., introversion or self-acceptance—Stacy et al., 1992).

ALCOHOL AND OTHER DRUG USE ON THE JOB

As we discussed in Chapter 1, the definition of terms can significantly
shape the problem under study. More specifically, with respect to on-the-job
versus off-the-job drug use, Chapter 1 indicates the importance of such a
distinction in the study of alcohol and other drug use by the work force. The
term on-the-job drug use is ambiguous and can mean different things in
different studies. Taken literally, the phrase refers only to drugs used at the
work site while work is or should be going on. By this definition, a three-
martini lunch or a two-joint break would not be considered drug use on the job.
Yet many drugs affect work performance for hours, if not days, after
consumption. Several self-report measures of workplace drug use ask
respondents whether they have used a particular drug on the job. It is unclear
whether employees interpret this question to include alcohol and other drugs
used just before work, during breaks, or at lunch. Alcohol and other drugs used
at these times could lead to workplace impairment even though they do not
involve "drug use on the job" if the term is taken literally. The more relevant
question might be whether employees have ever been drunk, high, or stoned at
work, but this is rarely asked. It is well known that small differences in question
wording or even question order can affect survey responses, and attention
should be paid to this dynamic in future surveys of workplace drug use.

Patterns of Alcohol and Other Drug Use on the Job

Employers have often been plagued by the occasional alcoholic employee
who is frequently absent or tardy or may drink or be drunk on the job. Some
employers believe that such behavior is increasing and extends to drugs other
than alcohol. However, no large-scale surveys of adult workers exist to
substantiate such conclusions.

Alcohol is believed to be the most frequently used drug in the workplace
(apart from nicotine and caffeine), but precise comparisons with other drugs and
evaluations of their relationship to alcohol cannot be made (Cohen, 1984,
1986). The few surveys that attempt to assess the prevalence of

ETIOLOGY OF ALCOHOL AND OTHER DRUG USE: AN OVERVIEW OF POTENTIAL
CAUSES

34

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.



Copyright © National Academy of Sciences. All rights reserved.

Under the Influence?: Drugs and the American Work Force
http://www.nap.edu/catalog/2118.html

alcohol and other drug use in the work site typically report estimates from
management or union sources rather than from employees (e.g., Schreier, 1987;
Steele, 1981). Such surveys report the perceptions of knowledgeable observers
who are close to the problem, but as a measure of actual alcohol and other drug
use they are obviously flawed.

Nevertheless, as discussed in more detail in Chapter 3, a few studies
designed specifically to estimate rates of alcohol and other drug use on the job
provide tentative estimates of work force alcohol and other drug use. Those
studies vary greatly in terms of methods used to assess alcohol and other drug
use and when similar methods are used, they often define their measures of
alcohol and other drug use differently (e.g., on-the-job drug use).

Although these studies do not provide precise estimates of the rate of
alcohol and other drug use by the work force, they do, however, provide
information concerning which members of the work force are more likely to use
drugs and what drugs are most likely to be used. Rates of self-reported alcohol
and other drug use on the job vary according to occupation, age, gender, and
ethnicity. Excluding tobacco and caffeine, most surveys find that fewer than 10
percent of workers report having used alcohol or other drugs while on the job
during the prior year. Some studies, however, report significantly higher use
rates. Much of the difference in the rates reported appears attributable to
differences in samples surveyed and questions asked.

It appears that a sizable number of people use alcohol or other drugs
regularly, but not at work; others use alcohol or other drugs both at work and
away from work. Some use alcohol or other drugs only when they are away
from the workplace, and others use alcohol or other drugs only when they are at
work. There may also be a group of individuals who use one drug at work and
other drugs at home or away from the work site. Researchers have only begun
to confront the degree of correspondence between a general proclivity to use
alcohol and other drugs and the use of alcohol or other drugs on the job. Often
implicit is the yet unproven assumption that the association is quite high, if not
perfect. For instance, many discussions of on-the-job drug use cite statistics of
general drug use of various populations and argue that alcohol and other drug
use in the workplace must be rampant (e.g., Backer, 1987). Since people can
choose where to use alcohol and other drugs and what drugs to use, heavy off-
the-job use of specific drugs does not mean that those drugs will be used at
work. The "weekend drunk" is an example. It is, however, reasonable to assume
that at least some general drug use must precede on-the-job use for most people.

Newcomb (1988) found that alcohol and other drug use at work and
general alcohol and other drug use were highly, but not perfectly, related (i.e.,
high general use of drugs did not mean drugs would necessarily be used in the
workplace, but the two were clearly associated). In most cases,
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knowing the extent of general alcohol and other drug use among a sample of
individuals predicted less than 50 percent of the variance of on-the-job alcohol
and other drug use. Thus the propensity to use alcohol and other drugs on the
job varied with the degree of off-the-job alcohol and other drug involvement,
but the relationship was not so strong as to justify treating overall alcohol and
other drug use prevalence rates as indicators of the likely extent of different
types of drug use on the job.

The association that Newcomb found between the use of drugs at and away
from work varied by drug combination. For instance, those who reported using
marijuana off the job were twice as likely to use alcohol and seven time more
likely to use cocaine on the job than those who did not report off-the-job
marijuana use (Newcomb, 1988:72-73). Similarly, cigarette smokers were twice
as likely to use alcohol on the job and over three times as likely to use
marijuana, cocaine, or other hard drugs on the job, as those who did not smoke
cigarettes.

Moreover, previous research has revealed that a person's drug use is
typically not limited to one specific substance, but often involves the use of
various drugs, sometimes more or less simultaneously. This is particularly true
for teenagers and for those who use illicit drugs (i.e., marijuana, cocaine), but it
has been documented among young adults (Newcomb and Bentler, 1998a,b)
and adults (Newcomb, 1992) as well. Clayton and Ritter (1985:83), after
examining many studies, concluded that "more often than not, the persons who
are using drugs frequently are multiple drug users." Cocaine users, for example,
reported significantly higher rates of use for all other types of drugs, including
cigarettes, alcohol, marijuana, over-the-counter medications, hypnotics,
stimulants, psychedelics, inhalants, narcotics, and PCP, compared with those
who had never used cocaine. These large differences were found for both men
and women and were prevalent during adolescence as well as young adulthood
(e.g., Newcomb and Bentler, 1986b). The association between various types of
drug use is so high that common underlying constructs of general polydrug use
(Newcomb and Bentler, 1986b) and polydrug use in the workplace (Newcomb,
1988; Stein et al., 1988) have been distinctly and reliably identified.

In an extensive series of analyses of alcohol and other drug use, one of the
overriding conclusions reached by Newcomb (1988) was that alcohol and other
drug use in the workplace was not typically restricted to single drugs but was
highly related to the use of other drugs of both similar and different types. Thus
someone caught using marijuana at work is more likely than a random worker
to have also used alcohol on the job and far more likely to have used harder
drugs. Indeed, Newcomb's study suggests that substance use in the workplace is
best characterized as polydrug use at work. The use of one substance at work
increases the likelihood of using other drugs in that context.
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As we already noted, it appears that alcohol and other drug involvement
progresses by stages (Kandel, 1975; Kandel and Faust, 1975). Newcomb (1988)
reports data suggesting that using alcohol and other drugs at work reflects a
relatively high level of drug involvement. Newcomb's data indicate that using
drugs at work is located after both alcohol and marijuana use on the drug
involvement continuum for men and subsequent to cocaine use for women.
Thus it appears that workplace alcohol and other drug use implies a degree of
drug involvement somewhere between that implied by marijuana and cocaine
use, on one hand, and cocaine and harder drug use, on the other. The different
scaling results for men and women suggest that using alcohol and other drugs at
work occurs earlier in the sequence of drug involvement for men than women.
This may help explain the gender differences in the prevalence of alcohol and
other drug use in the workplace that is reported in Chapter 3. The polydrug use
concept is consistent with the view of drug involvement as a staged process
defined in large measure by the types of drugs used (e.g., Newcomb and
Bentler, 1986b). Those who have tried drugs high in the progression of drug
involvement may also continue to use the drugs that do not by themselves
characterize high involvement. Indeed, a more elaborate stage model might
identify certain configurations of polydrug use as separate stages in the
progression of drug involvement.

Predictors of Alcohol and Other Drug Use on the Job

Evidence of social-environmental influences on drug use have led many to
believe that job conditions constitute important risk or protective factors with
respect to alcohol and other drug use. Among the characteristics of the work
environment that have been posited to influence employee alcohol and other
drug use are organizational frustration and job stress (Milbourn, 1984),
distancing forces, attractions, and constraints (Gupta and Jenkins, 1984),
occupational and coworker norms (Shore, 1986), and alcohol and other drug use
"enabling" aspects of the work environment (Ames, 1990; Roman et al., 1992).

In empirical tests of these expectations, the primary focus has been on
correlates with alcohol and other drug use in general and not specifically with
alcohol and other drug use on the job. Markowitz (1984), for example, found
that indicators of general alcohol misuse were significantly correlated with less
responsibility and autonomy in the workplace. Martin et al. (1992) found that
some form of alcohol use was significantly associated with more pressure and
fewer extrinsic rewards, although demographic factors (divorced and urban
residence) were far more important than these job characteristics.

A few studies have directly examined the relationship of job character-
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istics as they relate to actual alcohol and other drug use on the job. Lehman and
Simpson (1992) found that alcohol and other drug use at work was directly
correlated with male gender, depression, not working in an office, job
dissatisfaction, job tension, accidents, and absences; it was inversely correlated
with age, education, faith in management, job involvement, and organizational
commitment. Some of these correlations appear to be causally related to alcohol
and other drug use (e.g., age); others are the likely results of use (e.g.,
accidents); and for still others the relationship is likely to be bidirectional (e.g.,
organizational involvement). In a different analysis of this data set, Lehman et
al. (1991) found seven significant predictors of alcohol and other drug use at
work: (1) not being married, (2) having been arrested, (3) low self-esteem, (4)
high peer drug use, (5) working alone or in a small group, (6) having a high-risk
job, and (7) low job involvement.

Mensch and Kandel (1988) examined various job dimensions as possible
correlates of on-the-job marijuana use for men and women. They found eight
small, but significant correlates of using marijuana at work among men: (1) low
skill discretion, (2) low decision authority, (3) high job insecurity, (4) low
supervisor support, (5) high physical demands, (6) high hazardous exposure, (7)
low substantive complexity, and (8) high motor skills. Among women,
marijuana use on the job was significantly correlated with five job
characteristics: (1) low skill discretion, (2) low decision authority, (3) high
coworker support, (4) low substantive complexity, and (5) high physical
demands.

Mangione and Quinn (1975) examined relationships between alcohol and
other drug use on the job and job satisfaction among men and women above and
below age 30. There were no significant correlations between alcohol and other
drug use in the workplace and job satisfaction for either group of women. The
only significant correlation was found for men 30 years or older—but it was
small (r = –.12).

Using ethnographic methods, Ames (1990) found that certain aspects of
the work environment, as well as ambiguous or conflicting responsibilities of
supervisors, encouraged drinking on the job. They characterized these aspects
of the working environment as enabling influences for on-the-job alcohol use.

Newcomb (1988) has presented a comprehensive set of both cross-
sectional and prospective survey findings on the correlates and predictors of
alcohol and other drug use in the workplace. He examined many personal,
social, and work-related factors in terms of their associations with using alcohol
and other drugs on the job. Demographically, Newcomb found that those most
likely to use alcohol and other drugs in the workplace were male, either black
(for use of marijuana) or white (for use of other drugs), had few educational
plans, had cohabited sometime in their life, had no
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children, and were not currently married. Higher income was related to greater
use of cocaine and harder drugs. A wide range of personality, emotional
functioning, social support, and problem variables were examined as possible
correlates of alcohol and other drug use in the workplace. Several small, but
significant, effects were found. Using alcohol or other drugs at work was
slightly but significantly related to relationship and family problems and
emotional distress. Alcohol and other drug use at work was most highly related
to having drug and alcohol problems, being low in law abidance, being liberal,
feeling powerless, and lacking fear of injury. In other words, alcohol and other
drug use in the workplace typically does not appear to result from life problems
or general unhappiness (although a few small associations in these variables
were found). It was most related to general nonconformity, low fearfulness,
having some trouble with an intimate relationship, off-the-job drug or alcohol
problems, and feeling powerless.

Workplace alcohol and other drug use was not highly related to such work-
related variables as income, collecting public assistance, hours worked, and
support for work problems. It was most strongly related to job instability
(frequently being fired), committing vandalism at work, and somewhat less
strongly to job dissatisfaction. Alcohol and other drug use in the workplace was
only slightly but significantly related to problems and unhappiness in the
workplace.

To summarize, Newcomb's studies indicate that alcohol and other drug use
in the workplace appears to be more a function of the personal qualities of
individuals, rather than functions of their work environments. Alcohol and other
drug use on the job is strongly related to such personality characteristics as
rebelliousness, nonconformity, deviance, and perhaps acting out; the
prospective studies reveal that people with such traits are more likely than
others to use alcohol and other drugs at work at later points in time. Based on
Newcomb's studies, it appears that alcohol and other drug use on the job is
neither largely nor generally situationally determined, but is a manifestation of a
general syndrome of problem behaviors, both related to and separate from
alcohol and other drug use. But some of the other studies reviewed by the
committee do show small but not always consistent workplace environment
effects.

Several reviews of the literature reach conclusions similar to those of
Newcomb. For instance, Harris and Heft (1992:241) concluded that ''though
statistically significant in some cases, the relationship between work conditions
and drug/alcohol consumption appears to be quite small." Over a decade earlier,
Herold and Conlon (1981:337) reached the same conclusion regarding the
association between work factors and alcohol abuse, stating that "unequivocal
evidence of such linkages is scarce."

There are, however, problems with this general conclusion, which mean
that the work environment cannot be ruled out as a contributing or interac-

ETIOLOGY OF ALCOHOL AND OTHER DRUG USE: AN OVERVIEW OF POTENTIAL
CAUSES

39

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.



Copyright © National Academy of Sciences. All rights reserved.

Under the Influence?: Drugs and the American Work Force
http://www.nap.edu/catalog/2118.html

tive factor for generating alcohol and other drug use among workers or
protecting them from it. All the studies that find that personality variables dwarf
work environment variables are biased by an imbalance in the use of individual
and job condition and attitude measures. Some studies measure many individual
traits but have relatively few measures of job conditions; in a few others, the
imbalance is reversed. One might expect that the more variables used to
measure a domain, the greater the amount of variance attributable to a domain
and the more likely some significant relationships will be revealed. These
complexities are confounded by the fact that no existing study has been
designed to test directly and explicitly whether alcohol and other drug use on
the job is associated more or less with personal qualities (i.e., traits) or job
characteristics (e.g., role ambiguity, stress, shift work) when appropriate and
thorough measures of both domains have been gathered.

Moreover, most existing studies employ models that assume only direct or
main effects of work environment on alcohol and other drug use. This
perspective is too narrow. As several reviews have noted, the associations
between work environment and on-or off-the-job alcohol and other drug use are
likely to be far more complex (e.g., Martin et al., 1992). They may involve
intervening variables (e.g., Violanti et al., 1983), generalization processes (e.g.,
Martin et al., 1992), influence by individual differences (Conway et al., 1981),
as well as interactions or moderated relationships between personal
characteristics and job conditions (e.g., Brief and Folger, 1992). For example, a
poor work environment may lead to family stresses that promote alcohol and
other drug use, or those with low self-esteem may be prone to use alcohol and
other drugs on the job, but only on those jobs in which supervisors are
authoritarian and seldom give positive feedback. Because of possibilities like
these and the shortcomings of the extant research, we cannot conclude that the
work environment does not affect worker alcohol and other drug use both on
and off the job to an important extent. More comprehensive analyses and tests
of more realistic theories are necessary to sort out the relative impact of work
environment and individual traits on worker alcohol and other drug use and the
ways in which variables in these domains relate to each other.

Nature Versus Nurture in Alcohol and Other Drug Use on
the Job

Data on different levels of alcohol and other drug use across occupations
that are discussed in Chapter 3 raise an important issue. that is, are these
occupational differences explained in part by the social dynamics of particular
occupations, or are they the result of the individual characteristics of those who
gravitate toward certain occupations? Okinuora (1984) and
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Plant (1981) identified several risk factors that were related to the connection
between occupation and alcoholism. These included the availability of alcohol
at work, social pressure to drink on the job, separation from normal social
relationships, freedom from supervision, very high or very low income,
collusion by colleagues, strains, stresses, and hazards, and self-selection for
high-risk occupations.

The association between job type and alcohol or other drug use may be
because those with a propensity to use drugs are attracted to particular positions/
occupations (e.g., alcoholics may find brewery jobs enticing), because
particular job conditions are conducive to drug use (e.g., brewery workers may
find it hard to resist social pressures to drink), or to some combination of causal
possibilities. Plant (1978, 1979) attempted to tease apart these possibilities by
studying new recruits to the liquor or brewery trade (a very high-risk
occupation) and comparing them with those applying for jobs at low risk for
alcohol problems. He found that those who sought liquor and brewery jobs had
poorer employment records and were heavier drinkers prior to their
employment than were applicants to lower-risk occupations. This supports the
self-selection hypothesis. He also found, however, that those in the liquor
industry increased their drinking behavior (including on-the-job drinking) in
conformity to perceived social norms. Thus it appears that self-selection and
environmental pressures combine to account for the high rates of alcoholism
that are found in the alcoholic beverage industry.

In a study of prevalence rates for lifetime cocaine use (Trinkoff et al.,
1990) reported that among 6 job categories studied, the skilled labor category
had the highest level of lifetime cocaine use (12 percent) followed by
management professionals (8 percent), technical/sales/support (8 percent),
service (7 percent), farm/forest/fishing (7 percent), and unskilled labor with the
lowest rate of 6 percent. The authors point out that such rates were strongly
related to education level and varied substantially across age groups with the
highest reported rates observed among respondents below age 35. In another
prevalence study Trinkoff et al. (1991) analyzed a different subset of data from
the Epidemiologic Catchment Area Program to estimate rate of alcohol and
other drug use among nurses and compared those rates to a matched control
group of employed non-nurses. Their results showed that nurses were no more
likely to have engaged in illicit drug use than non-nurses. However nurses were
found to be less likely to have experienced problems with alcohol abuse than
non-nurses. Unfortunately, prevalence estimates on specific drug types, other
than alcohol, were unstable with large confidence intervals due to the missing
data and the small size of the samples studied.

Cosper (1979) and Cosper and Hughes (1982) challenged the notion that
occupations associated with heavy drinking are disproportionately char-
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acterized by alcohol abuse or alcoholism. They suggested that the frequency,
but not the quantity, of drinking is higher in certain occupations, and that the
frequency of drinking may not reflect problem levels. They suggest that
conformity to the unique norms of an occupation may generate differences in
drinking behavior and thus may not indicate deviance or low social conformity.
Although this may be true in certain jobs (they studied naval officers and
journalists), it does not account for the differential treatment rates for alcohol
and other drugs nor for mortality differences observed in other studies.

Alcohol and Other Drug Use by Occupation and Context

Several recent studies have identified industries or job categories that have
different risks for on-the-job alcohol and other drug use. Lehman et al. (1990)
found the highest rates of alcohol and other drug use in the workplace for
skilled, technical, paraprofessional, and service occupations (ranging from 3 to
4 percent) and the lowest for professional and clerical positions (from 0 to 1
percent). Mensch and Kandel (1988), in exploring similar occupations, found
interactions between job sector, drug type, and gender. Among men, the
recreation, entertainment, and construction industries were associated with the
highest rates of alcohol, marijuana, and cocaine use on the job. Among women,
alcohol use at work was most likely in the agriculture, forestry, and fishery
industries; marijuana use on the job most often occurred in construction jobs,
and cocaine was most prevalent on the job in the transportation sector. Gleason
et al. (1991) found that the highest prevalence rates of drug use on the job were
in the construction and entertainment/recreation industries, whereas the lowest
rates were found in the professional services and public administration industries.

Results from the High School Senior survey presented in detail in
Chapter 3 indicate that military and protective services occupational groups
(e.g., police, fire fighters) had very low rates of use at work. Reported alcohol
use at work (at least once in the previous 12 months) was highest for men in
professional, skilled, and managerial or semiskilled jobs. Women were only
slightly lower than men in their rate of using alcohol. The High School Senior
follow-up survey revealed greater variation in marijuana use at work. Between
9 and 10 percent of skilled and semiskilled male workers had smoked marijuana
at work, compared with less than 5 percent in any of the other gender-
occupation categories. Skilled and semiskilled male workers were also more
likely to report having used cocaine at work; 2 to 4 percent said they had done
so. The situation was different for the nonmedical use of psychotherapeutic
drugs. Amphetamine use was highest among female skilled workers, with
prevalence rates of 4 percent, while male and female semiskilled workers and
men in the military had rates of around 3
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percent. About 3 percent of female skilled workers had taken tranquilizers at
work; no other group much exceeded 1 percent.

CONCLUSIONS AND RECOMMENDATIONS

•   The most vulnerable age and primary risk factors associated with drug use
initiation typically precede an individual's entry into the work force. This
fact has important implications for work-related prevention interventions
designed to prevent the onset of drug use. This means that workplace
interventions may have only limited effects on preventing initiation into
most categories of drug use.

•   Most alcohol and other drug users do not develop patterns of clinically
defined abuse or dependence. The progression from use to abuse and
dependence varies with drug type as well as with factors that are specific to
individuals and their environments. It is not possible, however, to predict
with great accuracy which alcohol and other drug users will become
abusers or will eventually need treatment.

•   If use and abuse have different causes, it follows that they are likely to
benefit from different types of interventions, so it is important to further
explore the hypothesis that any type of drug or alcohol use at the work site
in fact reflects abuse.

•   Among illicit drug users, polydrug use, most often including the use of
alcohol and tobacco, is the norm rather than the exception.

Recommendation: In evaluating the impact of alcohol and other drug 
use on behavior, specific attention should be paid to the actions of drugs in
combination.

• Based on the sparse empirical evidence accumulated to date, alcohol and
other drug use by the work force appears to be more a function of the personal
qualities of individuals than of their work environments. However, most studies
of why workers use alcohol and other drugs have serious methodological flaws.
Hence, the work environment cannot be ruled out as a contributing or
interactive factor in generating use among workers or protecting them from it.

Recommendation: Research is still needed to sort out the relative 
impact of the work environment and individual traits on workers' alcohol
and other drug use. This research should test realistic theories involving
such potential critical variables such as drug availability, local norms, and
work stress and attending to such complexities as interaction effects can
reverse causation.
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3

Epidemiological Evidence: The Dimensions
of the Problem

This chapter presents epidemiological evidence regarding drug use from a
number of sources and different populations and discusses its implications for
the workplace. The studies reviewed provide data on prevalence and trends in
alcohol and other drug use by the U.S. work force, including use in general—
for which there is considerable information—and use on the job—for which
there is relatively little information.

There is a wide array of studies that examine the prevalence and impact of
drug use in the workplace; some of the more recent work is summarized in two
NIDA monographs, edited by Gust et al. (1990) and Gust and Walsh (1989).
The most informative data come from four sources that are reviewed in this
chapter: large-scale surveys conducted over the last two decades, large-scale
drug testing among employed people, organization-specific studies, and other
studies assessing on-the-job drug use.

Three large-scale survey series have closely examined issues that concern
this study: the High School Senior surveys (HSS) and their follow-up
component on college-age youth and young adults; the National Household
Surveys on Drug Abuse (NHSDA); and the Worldwide Surveys of Substance
Abuse and Health Behaviors Among Military Personnel (MWS). These surveys
provide several perspectives about drug use and the work force. The HHS
surveys, with their follow-up components, furnish data about youth who are
prospective workers, who have just recently entered the work force, or who are
relatively young members of the work force. The NHSDA surveys offer data on
drug use among the general household population and
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about the subset of this population who constitute the mainstream workers in
the nation. The MWS surveys contribute data on a large but distinctive work
force, the U.S. military. The self-report data from these studies are compared
with data obtained from a large-scale drug-testing monitoring project across
work sites. The chapter also examines organization-specific studies that have
assessed the prevalence of alcohol and other drug use within specific
organizations based on self-reports and/or urinalysis. Finally, the chapter looks
at studies that have attempted to assess the prevalence rates of on-the-job drug
use.

Over the past 15 years, there has been substantial epidemiological research
conducted on drug abuse. This chapter does not exhaustively review all of this
work, but looks at those studies that best allow us to provide sound estimates of
prevalence and trends of alcohol and other drug use by the work force. From
time to time we call on other sources of data (e.g., the National Longitudinal
Survey, the Drug Abuse Warning Network data [DAWN], the Drug Use
Forecasting system data [DUF]) to complement the primary data sources.

In reviewing research in this area, we highlight some of the strengths and
limitations of self-report and urinalysis data. Specific methodological and
measurement weaknesses associated with the primary data sources relied on in
this chapter are addressed in their respective sections. More general limitations
associated with epidemiological research are addressed in Appendix A (e.g.,
self-report measures).

SURVEY AND DRUG-TESTING APPROACHES: STRENGTHS
AND LIMITATIONS

The methodological differences between data obtained from surveys and
from work site drug testing mean that one can expect to gain from these sources
somewhat differing pictures of alcohol and other drug use. Surveys designed to
estimate the prevalence of drug use suffer from that very fact; their purposes are
transparent and sensitive, and respondents may not give candid answers. Drug-
testing programs, in contrast, have not been developed to provide prevalence
estimates, but the widespread implementation of testing programs may allow
aggregate test results to serve as a broad barometer of drug use among the work
force. Using results of urine testing as an epidemiologic tool serves a
complementary role to studies based on self-reports such as the three large-scale
survey series we examine.

Urine testing, done with appropriate quality control procedures, provides
an objective indicator of recent drug use, which complements the subjectivity of
survey studies. Drug-testing results are readily available in large numbers.
Approximately 100 laboratories certified by the National Institute on Drug
Abuse conduct much of the work site drug testing. These
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laboratories typically store test results in computer files, a procedure that allows
large numbers of test results to be easily accumulated.

At the same time, drug test results do have limitations as epidemiologic
indicators. Applicants and employees are selected for testing for corporate
rather than statistical sampling reasons. Consequently, those tested are not a
random sample of the work force population, and drug use estimates based on
test results are likely to be biased. Most drug testing is designed to detect
between five and eight drugs. Most work site urine testing protocols, for
example, do not test for alcohol; thus, no reliable test-based information can be
provided about this drug. Moreover, positive urine test results indicate only that
a person has recently used a particular drug, typically, in the past 2 to 7 days,
varying with the drug tested. Heavy marijuana use, however, can produce
positive results for up to a month after cessation of use. Moreover, positive rates
at NIDA-certified laboratories will be inflated due to the required blind-spiked
quality control samples that are submitted to all certified laboratories as part of
the NIDA certification process. Furthermore, test results, either positive or
negative, also provide no information on patterns of use such as frequency,
amount or place of use (e.g., off or on the job). In contrast, studies based on self-
reports generally inquire into alcohol and other drug use over an extended
period of time, frequently the previous month, year, or lifetime. Self-report
studies typically ask about the amount and frequency of use to distinguish
casual from regular or heavy users and occasionally inquire about the context or
social setting in which the drug was used.

Changes in drug-testing programs, usually to encompass new situations or
new groups of workers or applicants, hamper longitudinal comparisons of drug
use unless specific information on reasons for testing and types of people tested
is linked to test results in the computerized data base. Even then, labs and
industries perceive little reason to link wide-ranging demographic or attitudinal
information to test results, although such information would allow for a far
richer analysis of the types of people who use drugs and a more comprehensive
study of trends in drug use over time. Currently available work site drug-testing
data banks can provide valuable information on differences in prevalence rates
across types of industries and on the relative frequency of use of specific drugs,
but much more could be learned if additional data were systematically collected.

Survey data, such as those from the three studies that are the focus of much
of this chapter's discussion, often use sophisticated sampling techniques that
allow for precise estimates of drug use for well-defined populations. They also
collect demographic information that allows for estimates of alcohol and other
drug use within population subgroups. Survey results, however, are subject to
the potential bias of self-reports as well as to the ambiguities caused by
questions that are subject to varying interpretations.
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The populations they represent often exclude groups, like high school
dropouts, who are part of the work force. In addition, surveys are relatively
expensive to conduct, so sample sizes even in large-scale studies may have too
few members of particular subgroups or users of particular drugs to allow for
the computation of reliable estimates.

Thus, in investigating trends in alcohol and other drug use, both surveys
and drug test data have their uses and limits. When the implications of the two
types of data converge, we may have increased confidence in the jointly
suggested conclusions. But because of the nature of these two data sources, far
more could be learned if individual survey data designed to capture
demographic traits and worker attitudes could be combined with drug test
results of the millions of people tested for drugs each year.

Interestingly, both demographic and attitudinal/personality data are often
routinely collected in the preemployment setting, in which most job-related
drug testing occurs. Employers typically require personal background
information from job applicants and often give applicants additional personality
and other tests. Those data, however, are rarely accessible for research, since
they are not usually linked to drug test results. If a link could be made,
considerably more could be learned about trends in and correlates of drug use.

LARGE-SCALE SURVEYS

The three survey series we review are similar in that they provide estimates
of illicit drug use based on self-reports of representative samples of the
populations under study. Illicit drug use, as measured in these surveys, involves
the use of illegal drugs and the nonmedical use of prescription-type
psychotherapeutic drugs. Respondents are typically asked about their use of
such drugs in the month or year preceding the survey.

The surveys all asked about use of marijuana (including hashish);
hallucinogens (including phencyclidine or PCP and lysergic acid diethylamide
or LSD); cocaine (including crack); heroin and other opiates; inhalants such as
lighter fluids, aerosol sprays, glue, paint thinners, and cleaning fluids; and the
nonmedical use of prescription-type psychotherapeutic drugs (i.e., stimulants,
sedatives, tranquilizers, and analgesics used without a doctor's prescription or
for purposes other than intended). In addition, the surveys gathered information
about alcohol use and cigarette smoking.

The different surveys, however, define ''heavy drinking" somewhat
differently. For the HSS, heavy drinking refers to 5 or more drinks in a row at
least once in the prior 2 weeks. For the NHSDA, heavy drinking refers to the
consumption of five or more drinks on the same drinking occasion on 5 or more
days in the last 30 days. For the MWS, the definition of heavy drinking is
similar to that of the NHSDA and refers to consumption of 5 or
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more drinks of beer, wine, or liquor per typical drinking occasion at least once a
week.

Definitions of cigarette smokers are similar with some slight variations.
All of the surveys asked respondents about smoking cigarettes during various
time periods (lifetime, past year, past month). The HHS and the NHSDA define
smokers as those who have smoked one or more cigarettes during those periods.
The MWS definition is similar, but for past month use, which is the primary
measure (i.e., current smokers), it incorporates an additional criterion that
individuals must have smoked at least 100 cigarettes (i.e., five or more packs)
during their lifetime.

High School Senior Surveys

The High School Senior surveys are an ongoing study of young
Americans, conducted by the Institute for Social Research at the University of
Michigan (Johnston et al., 1992). The studies began with the high school class
of 1975, and follow-up surveys began with the class of 1976. Thus, through
1991, the population surveyed consists of young American men and women
ages 18 to 33 who were not high school dropouts. For present purposes, high
school seniors and high school graduates ages 19 to 28 are discussed in this
report (because sufficient trend data exist for the latter). The HSS respondents
who are in the work force are young workers, members of the age group most
likely to be involved with alcohol and other drug use, particularly illicit drug use.

Prevalence and Trends in Illicit Drug Use

Over the past 10 years there have been appreciable declines in the use of a
number of illicit drugs among high school seniors and over the past 5 years (for
which data are available) among young adults more generally. Figure 3.1 shows
trends for any illicit drug use and heavy alcohol use along with marijuana use
and cocaine use among high school seniors: more than half of the high school
classes of 1977 through 1981 had used an illicit drug during their senior year, a
proportion peaking at 54 percent for the class of 1979; this statistic fell
gradually, reaching 29 percent for the class of 1991. The decline in recent years
is also evident among young adults ages 19 to 28, as shown in Figure 3.2. In
1991, 27 percent of these young adults reported having used an illegal drug at
least once in the past 12 months; that statistic was over 40 percent as recently as
1986 (the first year for which the data are available for this age range). Clearly,
new workers entering the work force in the 1990s are likely to have
substantially less experience with illicit drugs than did their counterparts in the
1980s and the late 1970s.
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FIGURE 3.1 Trends in alcohol and other drug use among high school seniors,
past 12 months, 1975-1991. SOURCE: Unpublished data from the High
School Senior Surveys (1992).
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FIGURE 3.2 Trends in alcohol and other drug use among young adults ages
19-28, past 12 months, 1975-1991.

 SOURCE: Unpublished data from
 

the High School Senior Surveys (1992).
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Alcohol and Cigarettes

Most high school seniors use alcohol, even though there is now a
minimum purchase age of 21 in all 50 states. Heavy drinking is the behavior of
most concern (5 or more drinks in a row almost surely result in inebriation), and
it is strikingly prevalent. In 1991, some 30 percent of seniors reported having
had 5 or more drinks in a row at least once in the prior 2 weeks; young adults up
to about age 22 report such binge drinking even more frequently. Although
heavy drinking is distressingly common, the prevalence of such behavior
among high school seniors has steadily decreased from about 41 percent in the
early 1980s (Figure 3.1). The trend among young adults ages 19 to 28 is not so
encouraging: in the last 6 years, prevalence has stayed at about 35 percent
(Figure 3.2).

Cigarette use changed surprisingly little during the 1980s. An estimated 28
percent of 1991 seniors smoked cigarettes in the month prior to the survey and
19 percent were daily smokers. In 1981, the figures were 29 and 20 percent,
respectively. In addition, some of the lighter smokers become heavy smokers
after high school. For example, more than 1 in every 5 young adults ages 19 to
28 is a daily smoker (22 percent), and one in six (16 percent) smokes a half-
pack a day or more.

National Household Surveys on Drug Abuse

The National Household Surveys on Drug Abuse (NHSDA) provide
national data about the prevalence, correlates, and trends in the use of illicit
drugs, alcohol, and tobacco among members of the household population age
12 and older, including members of the household population who are
employed. Surveys were conducted in 1971, 1972, 1974, 1976, 1977, 1979,
1982, 1985, 1988, 1990, 1991, and 1992 and are currently conducted annually.
The 1988, 1990, and 1991 NHSDAs provide the basis of much of the discussion
here because more recent data from the 1992 NHSDA have not yet been fully
analyzed. Some trend data from 1979 to 1991 are presented.

The surveys reveal that there has been a decline in the use of illicit drugs
and alcohol since the late 1970s; they also report a longer-term decline in
tobacco use. These trends for the household population are likely to be reflected
in the employed population, as some data from the NHSDAs indicate.

Prevalence and Trends in Alcohol and Other Drug Use

The percentage of the household population who were current (past month)
users of any illicit drug, alcohol, or cigarettes has steadily declined over the past
decade. In 1979, approximately 14 percent of the total household
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FIGURE 3.3 Trends in the percentage reporting use of all illicit drugs, alcohol,
and cigarettes in the past month, by age group, 1979-1991.

 SOURCE: Data from the National Household Survey on Drug Abuse 
( Substance Abuse and Mental Health Services Administration, 1993).

population had used one or more illicit drugs in the past month compared
with 6 percent in 1991 (Substance Abuse and Mental Health Services
Administration, 1993). The decreases were more rapid in the earlier part of this
period and have since leveled off. Illicit drug use has historically been highest
among young adults, and dramatic decreases in the percentage of this group
using any illicit drugs in the past month were observed between 1979 and 1991.
Intermediate rates of use were found for youth; these rates also decreased, but
not as rapidly. Use rates among older adults were the lowest of the three age
groups, and more modest decreases were observed (Figure 3.3).

Alcohol use has also declined over the past 15 years: although prevalence
of any alcohol use has decreased for all three age groups since the late 1970s,
rates of heavy alcohol use have been more stable. In 1988, 1990, and 1991,
about 5 percent of the total household population were heavy alcohol users.
Decreases in current cigarette use have been steadier over the period,
diminishing from a prevalence rate of 32 percent in 1985 to 27 percent in 1991
for the total household population. Related decreases in current cigarette use
were observed for young adults and middle to older adults, but current cigarette
use has remained relatively stable among youth ages 12 to 17 (see Figure 3.3).
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Demographic Correlates of Alcohol and Other Drug Use

Current use of illicit drugs was more common among those ages 18 to 25
than among other age groups and more common among men, blacks, residents
of large metropolitan areas, and residents of the West than among other groups
(Figure 3.4). For alcohol use in the past month, rates were significantly greater
among those ages 18 to 25 and 26 to 34 than among other age groups, among
men than among women, among whites than among blacks and Hispanics,
among residents of large and small metropolitan areas than among residents of
nonmetropolitan areas, and among residents of the Northeast, North Central,
and West regions than among residents of the South (Substance Abuse and
Mental Health Services Administration, 1993). Rates of cigarette smoking were
significantly higher among adults aged 18 to 25 and 26 to 34 than among other
age group, among men than women, among whites and blacks than among
Hispanics, among residents of nonmetropolitan areas. There were no
differences among the four regions of the country (Substance Abuse and Mental
Health Services Administration, 1993).

Alcohol and Other Drug Use by the Work Force

Relatively few analyses of the prevalence of the use of illicit drugs,
alcohol, and tobacco among employed and unemployed persons or among
occupational groups have been conducted. The NHSDA surveys have some
data that bear on these issues. Although the surveys do not gather information
specific to alcohol and other drug use at work (i.e., on the job), they do
nonetheless, provide valuable estimates of the extent of alcohol and other drug
use by various segments of the work force (regardless of where the use took
place). Kopstein and Gfroerer (1990), using data from the 1988 NHSDA, found
that illicit drug use was substantially higher among unemployed (18 percent)
than among full-time (8 percent) or part-time (9 percent) employed persons. In
contrast, weekly alcohol use was higher among full-time employed persons (40
percent) than among those in other employment statuses (33 percent), whereas
heavy alcohol use showed little variation among employment groups. Age and
sex differentials in rates of alcohol and other drug use among employed persons
were similar to those for all adults.

To explore alcohol and other drug use among the work force further, the
Kopstein and Gfroerer analyses were replicated using data from the 1990
NHSDA. These data examine the prevalence of current use of selected illicit
drugs and heavy alcohol among employed and unemployed persons age 18 and
older. Findings from the 1990 NHSDA substantiate many of the findings from
the 1988 analyses. As shown in Table 3.1, illicit
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FIGURE 3.4 Prevalence of any illicit drug use in the past month, by
demographic characteristics, 1991.

 SOURCE: Data from

 

the National Household Survey on Drug Abuse
 (Substance Abuse and Mental Health Services Administration, 1993).
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drug use is substantially higher among the unemployed (14 percent) than
among the full-time (7 percent) or part-time (8 percent) employed. The highest
rate of illicit drug use was among unemployed persons ages 26 to 34 (23
percent). Weekly alcohol use was somewhat higher among full-time employed
persons (27 percent) than among part-time employed persons (22 percent) or
the unemployed (20 percent). Overall, heavy alcohol use showed similar rates
among employment groups (5 to 7 percent). Both weekly alcohol use (34
compared with 21-25 percent) and heavy alcohol use (14 compared with 9
percent) were highest among full-time employed people ages 18 to 25 relative
to their part-time employed and unemployed counterparts.

The prevalence of illicit drug use diminished between 1988 and 1990 for
most drugs and employment groups, as shown in Table 3.2. The exception to
the general downward trend in rates of use was an increase in past-year cocaine
use among the full-time employed, from 6 to 7 percent. Alcohol use decreased
for most comparisons, and decreases of more than 10 percent were observed in
the rates of weekly alcohol use for all three employment groups. Rates of heavy
alcohol use were more stable.

Among full-time employed male workers, rates of marijuana, cocaine,
heavy alcohol, and any illicit drug use varied inversely with income level, as
shown in Table 3.3. Among women, the reported use of these substances was
lower and an association with income was not found. Rates of any illicit drug
use were higher among blacks than among whites or Hispanics for both men
and women. Cocaine use was also higher among black men than white or
Hispanic men, whereas cocaine use was relatively low among women with little
variation among racial or ethnic groups. There were no racial or ethnic
differences in heavy alcohol use for men, and because of sample size
constraints an estimate of heavy alcohol use was available only for white women.

Among full-time employed persons, rates of illicit drugs and heavy alcohol
use varied across industries and for men and women, as shown in Table 3.4.
Many of the estimates for women are unreliable due to small sample sizes, but
the available data show few differences for women across industries. Among
men, current use of illicit drugs and heavy alcohol use were highest among
construction workers. Some 20 percent of male construction workers reported
using one or more illicit drugs in the past month, 18 percent used marijuana, 14
percent used cocaine, and 26 percent were heavy drinkers. Rates of illicit drug
use were relatively low among male professional, manufacturing, and
transportation workers. Intermediate levels of any illicit drug use were found
among male retail trade, repair services, and wholesale trade workers. More
than 20 percent of men employed full time in construction, transportation, and
wholesale trade were heavy drinkers.
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Similar variations across occupational groups in alcohol consumption were
recently reported by Parker and Harford (1992). These investigators provided
estimates of the prevalence of alcohol use, alcohol dependence, and severe
alcohol dependence among working men and women in both blue-collar and
white-collar occupations. Self-report interview data obtained from 26,738
employed respondents who participated in the National Health Interview
Survey revealed that rates of drinking (i.e., respondents reporting the
consumption of 12 drinks or more during the year preceding the interview) were
higher among people in white-collar occupations such as managerial,
professional, technical, and sales. Although fewer current drinkers were found
among blue-collar workers, those who were current drinkers were found to have
higher average daily consumption levels, alcohol dependence, and severe
dependence rates than members of white-collar occupations. Their analysis
indicated that the prevalence of dependence and severe dependence on alcohol
was especially high among food service workers, farmers, mechanics,
construction workers, machine operators, and laborers.

In summary, the percentage of the work force population who are using
illicit drugs, alcohol, or cigarettes has decreased over the past decade. However,
rates of use remain relatively high among young workers ages 18 to 25. Rates
of illicit drug use are higher among unemployed than employed persons. Also
potentially affecting the workplace are the relatively higher rates of weekly and
heavy alcohol use among full-time employed workers ages 18 to 25, compared
with the part-time employed or unemployed. Some industries are more likely to
be affected by high rates of alcohol and other drug use. Among the full-time
employed, rates of illicit drug use and heavy alcohol use are highest among
male construction workers. Rates of heavy drinking are also relatively high
among male transportation workers, a fact that has obvious public safety
implications.

Military Worldwide Surveys

The U.S. Department of Defense worldwide surveys of military personnel
provide data comparable to the High School Senior surveys and the National
Household Surveys on Drug Abuse for active-duty military personnel stationed
across the world. Surveys were conducted in 1980, 1982, 1985, 1988, and 1992.

The military is a distinctive workplace, however, in that members have a
special mission to preserve and defend the nation and consequently are often
subject to a strictly controlled environment, including a well-established
substance abuse policy aimed at preventing the misuse of alcohol and other
drugs.
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Trends in Alcohol and Other Drug Use

Figure 3.5 presents trends over the five surveys in the proportions of the
total active military force who engaged in illicit drug use, heavy drinking, and
cigarette smoking between 1980 and 1992. As shown, there are significant
declines in all three measures, although the rate of decline varied for each. The
percentage of military personnel admitting to having used any illicit drug within
the past 30 days declined significantly and markedly from 28 percent in 1980 to
3 percent in 1992.

The prevalence of heavy drinking among military personnel also declined
significantly between 1980 and 1992, although the decrease was less dramatic
than for illicit drug use. In 1980, 21 percent of military personnel reported
heavy drinking, compared with 15 percent in 1992. Although heavy drinking
does not by itself constitute alcohol abuse, it does indicate drinking levels that
are likely to have detrimental consequences, particularly in a group that works
with weapons, vehicles, and other dangerous equipment. The percentage of
military personnel who were cigarette smokers also decreased during the 12-
year period, from 51 percent in 1980 to 35 percent in 1992.

The question arises whether these decreases in alcohol and other drug use
are an artifact of changes in the demographic composition of the armed forces
during the 1980s and early 1990s, a reflection of general population trends, or
the result of military policy. Recuriting and reenlistment successes

FIGURE 3.5 Trends in alcohol and other drug use, past 30 days, total U.S.
Department of Defense, 1980-1992. 
SOURCE: Bray et al. (1992).
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during this time resulted in a military work force in 1992 that was somewhat
older, had more married personnel, and was better educated than in 1980,
characteristics that are associated with a lower likelihood of alcohol and other
drug use. For example, nearly 63 percent of the military force in 1992 were
married compared with 53 percent in 1980; moreover, 61 percent were over age
25 in 1992 compared with 43 percent in 1980.

To assess the effect of the changing demographic characteristics on rates
of alcohol and other drug use, the 1982, 1985, 1988, and 1992 surveys were
standardized to the age, education, and marital status distribution of the military
population in 1980. Significant declines in any illicit drug use and cigarette
smoking remained after adjusting for demographic changes in the military
population. In contrast, much of the decline in heavy drinking observed
between 1980 and 1992 was attributable to changes in the demographic
composition of the armed forces. After the data were adjusted to reflect
demographic changes, the rate of heavy drinking in 1992 (19 percent) did not
differ significantly from the rate in 1980 (21 percent).

Demographic Correlates of Alcohol and Other Drug Use

Table 3.5 presents data on reported illicit drug use during the past year and
on heavy drinking and cigarette smoking for the past 30 days among various
demographic subgroups. Overall, illicit drug and heavy alcohol use occurred
among those who were younger, single, and less educated. In addition, men
were much more likely to drink heavily than women. The common patterns
observed for age, marital status, and educational status were not surprising
because marriage and higher educational attainment generally occur with
increasing age. Data on marital status indicate that the presence of a spouse was
associated with reduced alcohol and other drug use. Among military personnel
whose spouses were not with them, illicit drug use rates were similar to what
they were among unmarried personnel, and rates of heavy alcohol use were
above what they were for those who had spouses present.

Cigarette smoking was also associated with education and marital status.
More educated military personnel were less likely to smoke than those with less
education, and married personnel accompanied by a spouse were somewhat less
likely to smoke than those who were unmarried or married but unaccompanied
by a spouse. Blacks and Hispanics were less likely to smoke than whites, and
women were less likely to smoke than men, but the differences were not large.
Smoking prevalence declined with increasing age, but less dramatically than did
illicit drug and alcohol use.
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TABLE 3.5 Prevalence of Alcohol and Other Drug Use Among Military Personnel
by Sociodemographic Characteristics (in percent)
Sociodemographic
Characteristic

Any Illicit
Drug Use

Heavy Alcohol
Use

Cigarette
Smoking

Age
20 and under 12.9 24.5 40.8
21-25 10.3 22.5 36.4
26-34 3.8 12.3 34.4
35 and older 1.9 7.0 32.0
Sex
Male 6.7 17.1 35.7
Female 3.4 4.4 31.5
Race/ethnicity
White 6.6 16.5 37.4
Black 4.2 10.3 29.0
Hispanic 8.9 17.9 31.6
Other 4.4 13.7 32.9
Education
High school graduate/GED 9.0 22.4 44.2
Some college 5.5 13.2 35.5
College graduate or higher 1.9 4.7 14.9
Marital status
Not married 9.9 23.7 37.6
Married, unaccompanied
by spouse

7.1 15.8 35.4

Married, accompanied by
spouse

3.6 9.5 33.3

Total 6.2 15.2 35.0

NOTE: Prevalence of any illicit drug use is measured for the past 12 months; heavy alcohol use and
cigarette smoking are measured for the past 30 days. 
SOURCE: Data from Bray et al. (1992).
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Effects of Alcohol and Other Drug Use at Work

Two measures from the MWS were used to examine selected aspects of
alcohol and other drug use on work behavior. The first focused on productivity
loss attributed to alcohol and other drug use, and the second examined alcohol
use at work, during lunch breaks, or shortly before going to work. Five items on
the MWS sought to measure productivity losses attributed to alcohol and other
drug use: being late, leaving work early, not coming to work, performing below
normal, and after effects or illnesses. Figure 3.6 presents trends in self-
perceived productivity losses due to any illicit drug or alcohol use. Overall, the
data indicate that military personnel are more likely to experience work-related
deficits because of alcohol use than because of illicit drug use. In the 1992
survey, about one in six military personnel reported some productivity loss due
to alcohol use during the past year. As might be expected, the probability of a
productivity loss is directly related to the level of use.

Table 3.6 presents information about alcohol use by military personnel
immediately before or during work hours. As shown, 6 percent of military
personnel reported drinking at these times. The percentage using alcohol was
slightly lower among officers than enlisted personnel, indicating that the former
had a somewhat lower exposure to the risk of alcohol-related problems at work.
Taken together, the findings in Figure 3.6 and Table 3.6 suggest that alcohol use
has some negative effects on the productivity and

FIGURE 3.6 Trends in drug-and alcohol-related productivity loss, past 12
months, total U.S. Department of Defense, 1980-1992.

 SOURCE: Bray et al. (1992).
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TABLE 3.6 Alcohol Use Among Military Personnel on Workdays, Past 30 Days (in
percent of total personnel)

Grade
Drinking Occasion Enlisted Officers Total
Within 2 hours of going to work 3.4 0.5 2.9
During lunch break 4.1 3.7 4.0
During work or work break 1.6 0.7 1.4
Total 6.5 4.4 6.2

SOURCE: Data from Bray et al. (1992).

work behaviors of military personnel, but drug use is now affecting the
work of relatively few.

Comparing Military and Civilian Alcohol and Other Drug Use

Because of the unique mission of the military, the armed forces impose
rather strict controls over the lives of their members in a number of areas,
including alcohol and other drug use. To help gauge the relative magnitude of
alcohol and other drug use patterns among military personnel, it is useful to
have a civilian comparison group to serve as a benchmark.

In a recent study, Bray et al. (1991) conducted standardized comparisons
of illicit drug use, heavy alcohol use, and smoking among military personnel
and civilians. Military data were drawn from the 1985 MWS and civilian data
from the 1985 NHSDA. The two data sets were equated for age and geographic
location of respondents, and civilian alcohol and other drug use rates were
standardized to reflect the sociodemographic distribution of the military.
Standardized comparisons showed that military personnel were significantly
less likely than civilians to report having used any illicit drugs during the past
30 days (8 compared with 24 percent), but they were significantly more likely
to be heavy drinkers (21 compared with 11 percent) and to be cigarette smokers
(44 compared with 39 percent).

More recently, similar analyses were conducted using data from the 1992
MWS and the 1991 NHSDA (Bray et al., 1992). Findings showed the same
basic pattern of results as in the 1985 data: military personnel were still
significantly less likely than civilians to engage in any illicit drug use (3
compared with 10 percent), but more likely than civilians to drink heavily (15
compared with 10 percent), especially men ages 18 to 25 (26 compared with 14
percent) and to smoke cigarettes (34 compared with 30 percent).

The fact that the proportion of illicit drug users is lower among military
personnel than among civilians does not in itself constitute evidence of the
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effectiveness of military policies and practices concerning illicit drug use.
Nonetheless, it does make it a plausible hypothesis worth evaluating according
to scientific methods. The military surveys point to the potential preventive
effects of a clearly articulated and well-advertised policy against illicit drug use
that is supported by drug testing with serious consequences for violations.
However, the military is so different from most work settings that it is not clear
to what extent military practices can be generalized to the civilian work force.

Is Heavy Illicit Drug Use Declining?

Although the overall prevalence of illicit drug use is declining, there is
some question as to whether heavy use of illicit drugs is also declining. Some
researchers believe that there may be a population of hard-core users whose
numbers are not declining (Wish, 1990-1991). A 1993 National Research
Council report (Gerstein and Green, 1993:2) vividly describes two worlds of
drug use:

In one world, that of relatively low-intensity consumption (drug use) among
individuals who can be found in schools and households, drug experience is
self-reported more frequently by the wealthy than the less wealthy and by
whites than Hispanics or blacks. In this world, there have been steady and
cumulatively very marked declines in the prevalence of marijuana use since
the late 1970s and of cocaine since the middle 1980s, and heroin use is so rare
as to be barely measurable. In another world, that of emergency rooms,
morgues, drug clinics, juvenile detention centers, jails, and prisons, in which
indicators of intensive drug consumption (abuse and dependence) are
collected: the poor predominate, blacks and Hispanics appearing in numbers
much higher than their household or school proportions; marijuana and heroin
use are common (though less so in some areas than in the 1970s); and cocaine
use increased explosively throughout the 1980s and simply leveled off at high
levels in the 1990s.

As Gerstein and Green suggest, trend data from the HSS and the NHSDA
indicate that current (past 30 days) as well as heavy use of marijuana has
declined (Table 3.7). The declines have been substantial for high school seniors
as well as young adults ages 18 to 25—those for whom drug use tends to be
highest. But these surveys of the general population do not capture large enough
numbers of addicts or very heavy users of cocaine or heroin to provide reliable
estimates of such drug users. Thus, to examine hard-core users, alternative
sources of data should be investigated.

Perhaps the best information available to examine the extent and trends in
the use of heroin and cocaine among hard-core users is the Drug Abuse
Warning Network (DAWN) data from hospital emergency rooms. Prior to
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TABLE 3.7 Comparison of Trends in Current Use and Daily Use of Marijuana from
the High School Senior Surveys and the National Household Surveys on Drug
Abuse, Past 30 Days (in percent)

Year of
Survey

Use Level/
Survey

1985 1986 1987 1988 1989 1990 1991

Current
Marijuana Use
HHS, seniors 25.7 23.4 21.0 18.0 16.7 14.0 13.8
NHSDA,
young adultsa

21.8 15.5 12.7 13.0

Daily
Marijuana Use
HHS, seniors 4.9 4.0 3.3 2.7 2.9 2.2 2.0
NHSDA,
young adultsa

4.7 2.4 2.0 1.7

a Young adults aged 18-25. 
SOURCES: Data from the National Household Survey on Drug Abuse
(Substance Abuse and Mental Health Services Administration, 1993); unpublished data from the
High School Senior Survey (1992).

1989, these data were obtained from a set of hospitals that were not
statistically representative of any defined population, making it difficult to
assess the validity of trends. Since 1989, however, participating hospitals are
representative of defined areas, so trend data can be more reliably assessed.
These data, which are reported quarterly, showed upward trends in the first
three quarters of 1991 and the first quarter of 1992 in the number of persons
treated in emergency rooms for cocaine use. These increases do not, however,
necessarily indicate increased use among the hard-core population. There are
many possible alternative explanations. For example, there could be changes in
the extent to which emergency room personnel correctly ascertain the presence
of cocaine in a presenting patient; changes in the purity of cocaine may have
increased the effective dosage; added adulterants could have increased toxicity;
lower prices may have resulted in people taking higher doses; or more new
users may be taking cocaine, resulting in ''over" reactions to its effects.
Nevertheless, the recent increases in emergency room mentions of cocaine
suggest that cocaine use may not be declining among all subgroups. The data
for heroin use also show similar trends: increases in the first three quarters of
1991 and again in the first quarter of 1992 (HHS News, October 23, 1992).

Other less reliable indicators than the DAWN data corroborate the
suggestion that illicit drug use may not be declining among all subgroups of the
population. One such indicator comes from the Drug Use Forecasting (DUF)
system (Wish, 1990-1991). This system assesses illicit drug use among recent
arrestees in selected metropolitan areas. Because of the nature of the data
collection procedures, as well as aspects of the design of the system, it
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is difficult to know what these data reflect about the larger society. However,
the data do show that there are very high levels of illicit drug use among recent
arrestees, approaching or even exceeding 50 percent in some locations. And
there is no evidence of any consistent decline in such proportions since the data
were first collected in 1986.

Treatment facilities could, in theory, provide additional information on
trends in illicit drug use among the general population. However, there are no
data that can be reliably used to assess such trends in treatment facility
utilization. Factors such as cost of treatment, availability, preferred modality,
referral sources, and length of treatment all vary tremendously, and each can
have major effects on treatment utilization.

Despite the fact that there may be some hard-core illicit drug users whose
numbers are not declining, it seems clear that there are declining numbers of
experimental and casual users among the general population. It is these latter
users who have been most likely to be members of the work force. Although
some, if not many, hard-core illicit drug users are employed at various times,
their numbers in recent years have been relatively low compared with the
number of experimental or casual users, most of whom are regular members of
the work force.

Summary

All three survey series indicate that illicit drug use has declined over the
past decade or more. The decline is evident among the populations of young
people, households, and military personnel. Use has similarly declined both
among the working-age population and among people who are currently
working. Nevertheless, despite these declines, alcohol and other drug use
continues to affect significant proportions of the work force and selected
industries. Heavy alcohol use also affects performance negatively and, unlike
illicit drug use, survey findings suggest that its prevalence has not been
decreasing. Although surveys of the general population do not provide
meaningful estimates of hard-core use of illicit drugs, findings from alternative
sources suggest that rates of heavy use of cocaine and heroin may be stable or
even increasing. The implications of such trends for the work force are largely
unknown. Heavy drug use is likely to prevent hard-core users from becoming
productive workers, so such users may not be actively employed in the work
force.

WORK SITE DRUG TESTING

Increasing proportions of the work force have undergone urine tests for
drug use in recent years. The most common reason for conducting the tests was
as part of job application procedures.
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The data from work site drug testing reviewed here consist of urinalysis
results obtained from a monitoring project of laboratories certified by the
National Institute on Drug Abuse (NIDA). The labs tested large numbers of
urine samples for organizations with drug-testing programs. Urine testing done
with appropriate quality control procedures provides an objective indicator of
recent drug use that is not subject to problems of underreporting, as are self-
reports of use. However, because this kind of testing measures only a subset of
drugs and detects only very recent drug use, the results may not be directly
comparable with self-reported data, which are typically based on longer
reference periods such as a month or a year. Furthermore, drug test findings are
not based on probability samples, hence estimates of drug use prevalence
derived from them may be subject to unknown biases. An inherent source of
bias of NIDA-certified laboratory test results is a direct consequence of the
blind quality control programs. That is, spiked samples will be reported as
positive and will inevitably inflate the estimated positive rate.

Background

The most comprehensive and up-to-date source of information on work
site drug-testing results is a study funded by NIDA1 that summarizes test results
collected quarterly from a sample of seven NIDA-certified laboratories that
currently report on over 300,000 tests per quarter. For each test, laboratories
provide information on the drugs included in the test protocol along with
screening and confirmatory levels used in the testing procedure.2 Along with
information on the testing protocol, data are collected on geographic location,
type of industry, and reason for testing. (No information that can link a test
result to a company or an individual is submitted to the project.)

These test situations vary with the group to be tested and whether the
person has any forewarning that testing will occur. The latter is important, as
prior notification provides an opportunity for a drug user to temporarily suspend
use to avoid a positive test result. The testing categories used include:

•   Preemployment—testing of job applicants, typically announced.

1 NIDA Contract No. 271-89-8525, "Drug Testing Laboratories Data Analysis"
performed by Research and Evaluation Associates, Chapel Hill, N.C.

2 Chapter 6 of this report deals extensively with the procedures and protocols of
testing, in both NIDA-certified and other laboratories.
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•   Random—unannounced testing of current employees unrelated to
suspicion about a specific individual.

•   Periodic medical—announced testing of current employees, often part of a
regularly scheduled physical, again unrelated to suspicion about a specific
individual.

•   Reasonable cause—unannounced testing of current employees suspected
of drug use.

•   Post-accident—testing of employees involved in an accident or incident.
•   Return-to-duty—unannounced testing of employees who are returning to

work after a leave related to drug use.

Findings

Of the nearly 2 million test results obtained from October 1990 through
March 1992, almost 4 percent3 or nearly 70,000 were positive for one or more
illicit drugs. Marijuana was the most commonly detected drug, with 2 percent of
the specimens testing positive for its metabolites, followed by cocaine (1
percent), opiates (0.6 percent), and benzodiazepines (0.5 percent) (Figure 3.7).

As discussed in more detail in Chapter 6, the standard test protocol,
commonly referred to as the "NIDA-5," includes testing for marijuana, cocaine,
phencyclidine (PCP), opiates, and amphetamines, using standard cutoff levels
for screening and confirmatory results. The advantage of examining results
from the NIDA-5 panel is that any variations observed reflect differences in
rates of drug use rather than in testing procedures. The disadvantage of limiting
the discussion to this testing protocol is that it does not include findings on
drugs such as alcohol, benzodiazepines, and barbiturates.

Using the NIDA-5 panel, the positive rate for detecting any illicit drug was
3 percent; using any test protocol, the rate was 4 percent. Part of the difference
between the two percentages is that the NIDA-5 protocol tests for only five
drugs, and most of the other protocols test for six to eight different drugs. The
additional drugs included in the testing protocol do not, however, account for all
of the observed difference in positive rates. The positive rates for specific drugs
are typically 20 percent lower with the

3 The positive rates are inflated by an unknown amount. Along with regular
specimens, some employers submit blind quality control samples to the testing
laboratories, typically with some 20 percent containing one or more drugs in the
specimen. It is not possible to determine what percentage of tests were quality control
specimens, so the data cannot be adjusted for this upward bias.
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FIGURE 3.7 Positive rates for work site urine testing by type of drug, October
1990 March 1992.

 SOURCE: Unpublished data from the
 

NIDA
 

Drug
 

Testing Laboratories analysis.

NIDA-5 panel compared with all testing. One factor is that many private
employers have set up drug-testing programs that have lower cutoff levels than
the NIDA-5 protocol for either the initial screening test, the confirmation test,
or both. The use of a lower cutoff would result in a higher detection rate.
Another factor that might account for this difference is the type of work settings
that use the NIDA-5 panel. Many of the employers using the NIDA-5 panel are
under a mandate, such as the U.S. Department of Transportation (DOT)
regulations, to have an antidrug program. Organizations that are required to
have a program may be more aggressive in their efforts to deter drug use with
programs involving a range of antidrug activities, not just urine testing. From an
epidemiologic perspective, the advantage of the NIDA-5 test panel is that it is a
standardized measure of drug use. Any differences in positive rates by reason,
over time, or across regions or industries will not reflect variations in the test
methods. For this reason, the remaining comparisons we make are limited to
testing done using the NIDA-5 panel.

EPIDEMIOLOGICAL EVIDENCE: THE DIMENSIONS OF THE PROBLEM 76

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.



Copyright © National Academy of Sciences. All rights reserved.

Under the Influence?: Drugs and the American Work Force
http://www.nap.edu/catalog/2118.html

Reasons for Testing

For the NIDA-5 test results, the reasons for testing reported to the project
were preemployment (44 percent), random (27 percent), and periodic medical
(26 percent) testing. Of these three types of testing, preemployment tests for job
applicants have the highest positive test rate, with one or more drugs detected in
3 percent of the specimens. With current employees, the positive rate for
random testing was almost 3 percent and for periodic medical testing it was 2
percent (see Figure 3.8). The figure for periodic medical testing, although low,
is striking, since employees are typically aware that testing will occur. In spite
of forewarning, nearly 2 percent test positive. One possible explanation is that
some employees are not capable or

FIGURE 3.8 Positive rates for work site urine testing by reason for testing,
October 1990-March 1992.

 SOURCE: Unpublished
 

data from the
 

NIDA Drug Testing Laboratories analysis.
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FIGURE 3.9 Positive rates for work site urine testing by region of the country,
October 1990-March 1992.

 SOURCE: Unpublished data from the NIDA Drug
Testing Laboratories analysis.

willing to stop their drug use, even for the brief period necessary to
produce a "clean" specimen. It is also possible, particularly with respect to
marijuana, that use was not stopped soon enough to eliminate metabolites from
the urine.

Results from random testing without notification provide the best indicator
of the actual prevalence of regular drug use among workers. Approximately 1 in
40 employees tested positive (3 percent) on random tests. Among all categories
of testing, the highest rate was observed for post-accident testing, with 5 percent
of more than 12,000 tests positive.4

4 Results for reasonable cause testing are not reported because of the small number of
tests.
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Region and Type of Industry

As shown in Figure 3.9, there were small but significant regional
differences in positive rates, with the West having the highest rate (3.36
percent), followed by the Northeast (2.94 percent), the South (2.65 percent), and
the lowest in the North Central (2.22 percent). All differences between regions
were statistically significant. The rate for the West is over 50 percent higher
than the one observed in the North Central region. Except for cocaine, positive
rates for particular drugs were also highest in the West. The highest positive
rate for cocaine has consistently been in the Northeast.

Consistent with data from self-reports based on the 1990 National
Household Surveys on Drug Abuse (NHSDA) cited earlier in this chapter,
differences were also observed across industry types. As was the case with the
NHSDA, the highest rate of drug use was observed in the construction industry
(see Figure 3.10). However, a much lower positive rate for urine tests (6 percent)

FIGURE 3.10 Positive rates for work site uring testing by industry groups,
October 1990-March 1992.

 SOURCE: Unpublished data from the NIDA Drug Testing Laboratories analysis.
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was observed among construction workers than from self-reports in the 1990
NHSDA (20 percent). This lower rate from urine testing is to be expected for
several reasons. First, testing yields information only on recent use, whereas the
NHSDA is based on self-reported use in the past 30 days. Second, the NHSDA
asks about the use of a larger number of drugs than in the NIDA-5 test panel.
Third, the NHSDA includes responses from casual construction workers
working for small companies; those tested were more likely to be working on
government projects or for larger organizations. Despite the difference in
absolute values between questionnaire data and the urine test data, there is a
concordance in the relative rankings between the 1990 NHSDA results for men
aged 18 to 34 and the results of urine testing data. Moreover, among the
industries common to the two studies, rank ordering of the top three was the
same (construction, retail sales, and wholesale trade).

Time Trends

Quarter-to-quarter variations were observed in the positive rate for any
illicit drug, ranging from 2.53 to 2.95 percent (Figure 3.11). The most striking
fluctuations were in the rates for marijuana and cocaine. Positive rates for
marijuana, the most frequently detected drug, ranged from 0.93 percent to 1.65;
with cocaine, the low was 0.71 percent and the high was 1.07 percent. Changes
in positive rates for the two drugs were inversely related, with cocaine
increasing when marijuana declined and visa versa. As data from additional
quarters become available, it may be possible to

FIGURE 3.11 Positive rates by quarter for work site drug testing.
 SOURCE: Unpublished data from the NIDA Drug Testing Laboratories analysis.
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identify factors, such as variations over time, related to changes in illicit
drug use patterns.

Summary

As with survey findings, drug-testing results indicate that the vast majority
of the work force does not use the illicit drugs that are included in the test
protocol. Alcohol is generally not included in employment drug test panels.
Random testing results, which provide the best indicator of recent worker illicit
drug use suggest that approximately 1 in 40 workers uses illicit drugs at a given
point in time. Among those who do, marijuana is the most commonly detected
drug, followed by cocaine; although the relative prevalence of marijuana use
may be overstated because its metabolites are detectable for a longer period
than those of most other drugs, this finding is consistent with survey results and
so appears reliable. Variations in the positive rate were observed across regions
of the country (with the highest in the West) and type of industry (with
construction highest).

ORGANIZATION-SPECIFIC PREVALENCE STUDIES

Another source of data about drug use in the work force is a set of recent
studies of the prevalence of alcohol and other drug use within single
organizations. However, these studies as a group have significant limitations.
Because many private corporations do not want to publicize information on
alcohol and other drug use within their organizations, the published research
involves mainly government employees (Postal Service, military, and municipal
employees) and employees of utility companies. Moreover, these studies have
seldom been designed to estimate prevalence of employee alcohol and other
drug use or the characteristics of employees using alcohol and other drugs.
Rather they report results from company drugtesting programs from which it is
possible to make certain inferences regarding the extent of employee alcohol
and other drug use, the kinds of drugs used, and the characteristics of at-risk
employees. Because these data are less than ideal, the inferences are limited and
most must be put forth tentatively.

A brief list of organization-specific studies and a summary of each study's
results is provided in Table 3.8.

U.S. Postal Service

Normand and others (Normand and Salyards, 1989; Normand et al., 1990)
studies drug test results of 5,465 job applicants to the U.S. Postal Service and
followed the careers of those who were hired. The drug tests
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were conducted strictly for research purposes and the results were known
only to research staff.

Overall, 10 percent of applicants tested positive for at least one illicit drug;
7 percent were positive for marijuana, 3 percent for cocaine, and 1 percent for
one of the other drugs. The odds of being positive were higher for blacks, men,
and applicants between the ages of 25 and 35. Blacks were more than twice as
likely as whites (15 compared with 7 percent) to test positive: they were more
than six times as likely to test positive for cocaine and almost twice as likely to
test positive for marijuana. Men were about 1.5 times as likely to test positive
for marijuana than were women, but there were no gender differences for
cocaine.

Zwerling et al. (1990) also report on a prospective study of Postal Service
applicants, although their study was limited to applicants in the Boston,
Massachusetts, area. As in the Normand et al. (1990) study, applicants
submitted a urine specimen that was tested for drugs, the results of which, with
the exception of opiates, were confined to the research team and not used in
making hiring decisions. Of 4,764 applicants, 7 percent tested positive for
marijuana, 2 percent for cocaine, and 3 percent for other drugs. Men were more
likely than women to test positive for marijuana but less likely than women to
test positive for cocaine and other drugs. Blacks were more likely than whites to
test positive for marijuana and cocaine.

Hospital Employees

A study of research-oriented preemployment urine testing is reported by
Parish (1989). All employees (N = 180) hired at a large teaching hospital over a
6-month period were included in the study: 12 percent tested positive for drug
use. Because of the small number of employees testing positive, no breakdown
by drug type was provided. Employees in clerical/aide positions were more
likely than others to test positive. Drug-positive employees were also more
likely to be young and male.

Municipal and Housing Authority Workers

In a study of 1,795 municipal employees in a large city in the southwest
United States, Lehman et al. (1990a) administered a paper-and-pencil
questionnaire to obtain self-reports of alcohol and other drug use. In addition,
500 urine specimens were collected from randomly chosen work groups. The
urinalysis data indicated that 13 percent of participants tested positive for at
least one drug. This included 10 percent for marijuana, 3 percent for cocaine,
and 3 percent for other drugs such as opiates, amphetamines, and
benzodiazepines. Two or more drugs were detected in specimens of 3 percent of
the sample. Some 77 percent reported using alcohol during the
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past year, 38 percent admitted to drinking at least weekly, 49 percent reported
getting drunk in the last year, and 14 percent reported getting drunk at least
weekly.

A study of 343 employees of a housing authority from the same southwest
U.S. city as the municipal worker study, using the same methods and
questionnaire, showed similar results (Lehman et al., 1990b). Overall, 75
percent of the housing authority employees reported using alcohol in the last
year, 38 percent reported weekly use or more, and half reported getting drunk in
the last year, with 15 percent getting drunk at least weekly.

Reports of illicit drug use were generally lower than they were for
municipal employees: 13 percent reported any marijuana use in their lifetime,
and 7 percent reported lifetime use of other illicit drugs. Only 4 percent reported
marijuana use in the past year, with 3 percent reporting other illicit drug use; 4
percent of the sample reported illicit drug use in the past month.

A survey of 1,081 municipal workers from a second large city in the
Southwest showed similar patterns of drug use (Rosenbaum et al., 1992).
Overall, 74 percent reported alcohol use in the past year, with 25 percent using
it at least weekly; 32 percent reported getting drunk in the last year, with 8
percent getting drunk at least once per week.

Naval Recruits

Blank and Fenton (1989) examined urinalysis results for 1,052 Navy
recruits who were tested at the Great Lakes Recruit Training Center between
January 2 and March 4, 1985. There were significant differences between the
groups testing positive and negative for marijuana on education, race, and
scores on the Armed Forces Qualification Test (AFQT). The group testing
positive for marijuana included 13 percent who did not graduate from high
school, compared with 6 percent of the group testing negative. The positive-
testing group included 23 percent blacks; the negative-testing group was 13
percent blacks. On AFQT scores, positive-testing recruits scored significantly
lower than the negative-testing groups. There were no differences on age (due
perhaps to a limited age range), marital status, or geographic region.

McDaniel (1988) examined self-reported drug use among 10,188
applicants who completed the Educational and Biographical Information Survey
within a year of entering the Navy. A series of questions on the survey asked
about previous use of marijuana and other illicit drugs and frequency of use.
Overall, about 40 percent of the recruits admitted to having used marijuana
before entering the Navy, 13 percent having used it at least 10 times and 5
percent admitting to marijuana use on at least 50 different occasions. Use of
stimulants was reported by 13 percent, with 3 percent
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having used them at least 10 times. Finally, both cocaine and depressant use
was revealed by 5 percent of the respondents with less than 1 percent in each
case admitting to use at least 10 times.

Utility Employees

Taggart (1989) described the results of a drug-testing program at the
Southern Pacific Railroad. Testing was conducted for all applicants for
employment in conjunction with regularly scheduled physical exams, for
reasonable suspicion, and for personnel involvement in accidents regardless of
obvious cause. Of those tested, 23 percent were positive in 1984, 12 percent in
1985, 5 percent in 1986, and 6 percent in 1987. No breakdown by demographic
characteristics were provided.

Sheridan and Winkler (1989) examined data from the drug-testing program
at the Georgia Power Company, which included preemployment testing, testing
for cause, and regular testing of nuclear plant and security personnel, both as
part of the security clearance process and as part of annual physical
examinations. In 1986, in a work force of about 15,000, 463 drug tests were
conducted. Of these, 13 percent were positive, with 5 percent positive for
marijuana, 2 percent for cocaine, and 6 percent for other drugs. In 1987, 366
tests were conducted, resulting in 15 percent positives (5 percent for marijuana,
2 percent for cocaine, and 8 percent for other drugs). Those in skilled and
technical job classes were more likely than others to test positive, as were
younger employees and employees hired after 1983.

Results from the drug-testing program at Southern California Edison's San
Onofre Nuclear Generating Station (SONGS) are provided by Osborn and
Sokolov (1989, 1990) for the period November 1988 to November 1989.
During the first months, positive drug tests initially occurred at a rate of 3
percent, but the rate quickly fell to less than 2 percent per month for the
remainder of the study. Rates of positive test results were considerably higher
for contract workers than for SONGS employees. Positive rates for SONGS
employees remained under 2 percent for the entire study period but were more
variable among the contract workers, reaching a high of 5 percent. Osborn and
Sokolov suggest that the difference exists because contract workers generally
have less to lose from positive tests, as they can often find work at another site,
but SONGS employees face a 14-day suspension and 1-year mandatory
treatment program.

Crouch et al. (1989) examined the drug-testing and employee assistance
programs at the Utah Power and Light Company in order to evaluate the cost-
benefit ratios of the programs. Data from 1986 and 1987 were examined. A
total of 1,036 drug tests were conducted during the period that included
preemployment, for-cause, and promotion tests. There were 28
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positive tests, for a prevalence rate of 3 percent. All but one of the positive tests
involved marijuana. Demographically, those testing positive were likely to be
male (75 percent), to have a mean age between 32 and 37, and to have worked
as a laborer, operator, or craftsman.

Manufacturing

Cook and Bernstein (1991) reported on a study of a large manufacturing
facility in the western United States with a work force of 2,400 primarily male
blue-collar employees. Their study's goal was to assess the validity of different
self-report methods for measuring employee illicit drug use. Four different self-
report conditions were studied, and 200 employees were randomly selected and
assigned to each of the four conditions: (1) individual interview in the
workplace, (2) questionnaire administration in small groups, (3) telephone
interviews away from work, and (4) individual interviews off the work site.
Urine samples were also collected from all subjects at the time of the self-report
data collection.

By condition, the prevalence rates were 12 percent for individual
interviews at work, 6 percent for group administration, 11 percent for telephone
interviews, and 12 percent for off-site interviews. These results indicate little
difference between the three individual interview conditions, but lower
reporting of illicit drug use in the group administration condition. Urinalysis
indicated an 8 percent positive rate across all four conditions. The combination
of self-report and urinalysis produced the most complete picture of the overall
level of illicit drug use among the work force.

Summary

The reported literature on organization-specific studies of alcohol and
other drug use prevalence provides a very sketchy picture of use within
organizations. Few studies were designed specifically to examine prevalence or
include both self-report and urinalysis data. Most of the other studies were
designed for some other purpose, such as assessing the validity of
preemployment selection or assessing the effectiveness of drug-testing
programs. However, reports from these programs often did not differentiate
between preemployment, random, and for-cause testing, so it is virtually
impossible to compare results from organization to organization or to assess
drug use prevalence. Programs that include a higher proportion of for-cause
testing will have higher rates of positives, but they do provide some information
about the types of drugs most likely to be detected. Data from random testing
programs are also suspect because selection for testing is typically confined to
certain job categories, it is often not done truly at
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random, and in practice employees are often aware of impending tests before
they are officially informed they must take them.

OTHER PREVALENCE STUDIES OF ALCOHOL AND OTHER
DRUG USE IN THE WORKPLACE

Few businesses have systematically studied the problem of on-the-job
alcohol and other drug use. As was mentioned in Chapter 2, it is often assumed
rather than proven that those who use alcohol and other drugs away from work
will also do so on the job or in close enough proximity to affect workplace
performance. Studies showing the prevalence of alcohol and other drug use by
workers and job applicants are thought to shed light on alcohol and other drug
use in the workplace, although they do not specifically or necessarily relate to
this problem. Thus, the actual extent of alcohol and other drug use at work
remains debatable.

Some articles in the popular press suggest that ''everyone's doing it," but
there are personnel experts who believe that the furor about alcohol and other
drug use on the job reflects exaggerations by the media and other sources (e.g.,
Gordon, 1987). But it is not just the media estimates that may be excessive. For
instance, Backer (1987) reports that "experts estimate that between 10 and 23
percent of all U.S. workers use dangerous drugs on the job." Such estimates are,
however, based on best guesses rather than reliable assessment of alcohol and
other drug use on the job. Furthermore, such estimates are typically based on
two types of data, which, if not adequately discounted, overstate the problem
(Alden, 1986): (1) information from addicted individuals seeking treatment who
admit to having used alcohol or other drugs on the job and (2) estimates of the
prevalence of alcohol or other drug problems among individuals in various
occupations.

Washton and Gold (1987), for example, found that 75 percent of the callers
to the national cocaine hotline (800-COCAINE) had used some drugs on the
job. Not surprisingly, cocaine was the most prevalent drug used in the
workplace by the callers, and 92 percent had done their job while under the
influence of some drug. Similarly, Levy (1973) found that all but 2 of a group
of 95 former addicts had used some drugs on the job. In both cases, the figures
tell us only what a small group of severe abusers have done, and there is no
simple way to generalize findings from such respondents to workers in general.

We were able to find only 15 studies that report rates of on-the-job alcohol
and other drug use among specialized, general, and community samples. These
studies cannot be readily compared because they vary greatly with respect to
samples, job types, periods of assessment, definitions of at work, and type of
substance. At best, these studies provide only preliminary estimates of the
extent of alcohol and other drug use on the job or being
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high at work. Table 3.9 summarizes their results. We describe each briefly
below.

Canadian Facts (1991) reported that 22 percent of 13,234 Canadian
employees reported using alcohol on the job or having their job affected by
alcohol use in the past month prior to the survey. Decima (1990) examined self-
reports of on-the-job alcohol and illicit substance use during the past month for
four types of Canadian mariners (private and public shore workers and private
and public fleet workers). Findings showed that: (1) 12 percent of private shore
workers reported using alcohol and 1 percent acknowledged using an illicit
drug; (2) 5 percent of private fleet workers reported using alcohol and 1 percent
reported using an illicit drug; (3) 8 percent of public shore workers admitted
using alcohol and less than 0.5 percent reported using an illicit drug; and (4) 7
percent of public fleet employees reported using alcohol and 2 percent admitted
using an illicit drug.

Gleason et al. (1991) analyzed data from 12,069 individuals from the
National Longitudinal Survey of Youth regarding drug use on the job during the
past year. Their findings indicate that in 1984, 7 percent of the U.S. work force
aged 19-27 had used illicit drugs on the job. Men were more likely to report a
higher use (10 percent) than women (4 percent), and white respondents were
substantially more likely to report using drugs in the workplace than blacks or
Hispanics. Moreover, this study reports that illicit drug use among young
workers varies considerably by occupational group, with blue-collar workers
reporting a much higher rate of on-the-job illicit drug use than white-collar
workers. Specifically, craftworkers, operatives, and laborers all had rates of
more than 9 percent compared to 5 percent for professional workers. By
industry type their analyses show that the entertainment/recreational (14
percent) and construction industries (13 percent) had the highest rates of illicit
drug use on the job, whereas professional services and public administration
industries had the lowest, 3 percent and 2 percent, respectively. With regard to
alcohol use at work, these researchers asked respondents whether they ever got
drunk on the job. The difference between the percentage of men who reported
having got drunk was significantly larger that the percentage of women who
reported doing so (4 compared to 2 percent). Unfortunately most of the alcohol
questions contained in this survey dealt with subjective judgments concerning
the effects of alcohol use rather than actual on-the-job alcohol use.

Guinn (1983) studied self-reports from 112 long-distance truckers and
found that over 80 percent had used some drug (excluding over-the-counter
medications) to stay awake and alert while trucking during the past year.
Holcom et al. (1991) found that 13 percent of 367 workers in safety-sensitive
jobs reported using a psychoactive drug on the job compared with 8 percent of
687 workers in low-risk positions. Hollinger (1988) examined the use of any
drug on the job during the past year for large samples
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representing three occupational groups and found that: (1) 8 percent of
retail employees reported some drug use on the job; (2) 13 percent of
manufacturing employees reported such behavior; as did (3) 3 percent of
hospital employees. Lehman and Simpson (1992) found that 10 percent of
1,325 municipal workers admitted using some illicit drug on the job.

Results showed that 8 percent of 1,239 men and 3 percent of 556 women
reported using alcohol on the job, while 3 percent of the men and 1 percent of
the women reported some illicit drug use in the workplace.

Mensch and Kandel (1988) studied data from large samples of young
adults. Among the 5,299 men, 5 percent admitted using alcohol in the
workplace, 8 percent had used marijuana, and 2 percent had used cocaine. Of
the 4,860 women, 1 percent reported being high on alcohol on the job, 3 percent
on marijuana, and 1 percent on cocaine. Martin et al. (in press) also examined
national samples of youth, looking separately at part-time and full-time
employees. Those who were employed full time reported higher rates of using
alcohol, cocaine, and marijuana on the job than those who worked part time.
Unfortunately, sample sizes were not provided in this report, although based on
the data set used, the numbers should be in the thousands. Estimates of drug use
on the job for men (4 percent for alcohol, 7 percent for marijuana, and 1 percent
for cocaine) were consistently and substantially higher than those for women (2
percent for alcohol, 3 percent for marijuana, and 1 percent for cocaine).
Schneck et al. (1991) examined responses from about 120,000 transportation
employees and found that 6 percent had used alcohol at times that would
interfere with their job, and 3 percent reported a similar use of illicit drugs.

Newcomb (1988) studied a community sample of 739 young adults and
found that among the 221 men, 39 percent reported being "high, drunk, or
stoned" on the job at least once during the past 6 months: 29 percent had used
alcohol, 23 percent marijuana, 10 percent cocaine, and 6 percent other
stimulants. Among the 518 women in the sample, 27 percent reported having
been high, drunk, or stoned on the job: 14 percent had used alcohol, 14 percent
marijuana, 9 percent cocaine, and 5 percent other stimulants. This same sample
was assessed 4 years later with substantially reduced rates of being high, drunk,
or stoned on the job (Newcomb, 1989). Of the 154 men whom Newcomb was
able to follow, 27 percent had been high on a psychoactive drug in the
workplace, with 24 percent reporting alcohol use, 13 percent marijuana use, 8
percent cocaine use, and 3 percent other stimulants. Among the 391 women in
the follow-up survey, 13 percent reported using any psychoactive substance on
the job, with 5 percent reporting use of alcohol, 6 percent marijuana, 3 percent
cocaine, and 1 percent other stimulants.

The different prevalence rates reported by different studies are probably
due to the variations in questions asked, samples used, and occupations
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represented. For instance, long-distance truckers who are paid for the miles they
drive may be particularly susceptible to using drugs that will keep them awake,
help them drive farther, and earn them more money. Similarly, some of the
samples surveyed may consist of people who hold nontraditional attitudes and
engage in more atypical behavior than other adults. Newcomb's particularly
high prevalence rates may not only reflect the nature of his sample but may also
have been due in part to asking participants whether they have been "drunk,
high, or stoned," on the job rather than whether they "had used drugs" on the
job. This question captures people who while on the job felt the effects of drugs
taken before work, during breaks, at lunch, as well as those affected by drugs
taken during work hours. If so, this question more adequately assesses the
proportion of the work force whose performance might be affected by drugs
than does the more commonly asked inquiry into on-the-job drug use.

This is one reason that may explain why White et al. (1988) obtained such
high rates of workplace drug use, since their items asked respondents whether
they had gone to work "high" on alcohol or marijuana during the past year. Of
employed men who used marijuana during the past year, 32 percent reported
going to work high on marijuana at least once in the past year, whereas only 7
percent of men who reported drinking reported going to work high on alcohol in
the past year. Rates for women were substantially smaller, with 23 percent of
current marijuana users admitting to having gone to work high on marijuana
and 2 percent of current drinkers reporting showing up at work high on alcohol.
Since these figures are based only on users of the particular drug, they do not
mean that a large proportion of workers in general show up for work high.

Often data from the HHS and the MWS (discussed earlier in this chapter)
also report drug use on the job. Since those studies have been discussed earlier,
they are not repeated here. They showed, however, that alcohol use was the
most commonly used drug at work and that illicit drug use at work is relatively
low. The HSS survey assessed alcohol and other drug use at work by asking
respondents in the follow-up surveys if they had used a given drug at work
during the past year. Unfortunately, the meaning of the term at work was not
further specified. Table 3.10 reports data on substance use at work from the
1987 through 1991 follow-up surveys. As depicted in Table 3.10, alcohol is the
substance most often used at work. More specifically, in 1991 alcohol had the
highest on-the-job prevalence rate, with 8 percent of the men and 5 percent of
the women reporting having used alcohol at work in the past 12 months. Illicit
drugs have never been used at work by a large proportion of the work force, and
the proportion has decreased substantially in recent years. Marijuana was the
second most prevalent drug, with use at work reported by 5 percent of the men
and 1 percent of the women in 1991. Less than 1 percent of this sample used any
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TABLE 3.10 Trends in Alcohol and Other Drug Use at Work, Past 12 Months,
Young Adults Aged 19-28 (in percent)

Year of Survey
Substance/Sex 1987 1988 1989 1990 1991
Alcohol
Male 12.2 7.0 9.0 8.8 7.6
Female 7.7 6.3 5.4 6.0 4.6
Marijuana
Male 8.0 5.6 5.1 4.6 4.5
Female 1.5 1.6 1.5 1.2 0.9
Cocaine
Male 2.9 2.7 1.5 1.6 0.5
Female 1.0 2.3 0.5 1.1 0.3
Amphetamines
Male 2.9 2.8 1.5 1.6 0.4
Female 3.0 2.0 2.0 1.3 0.8
Tranquilizers
Male 0.8 0.3 0.5 0.3 0.2
Female 1.0 0.5 0.1 0.4 0.3

SOURCE: Unpublished data from the High School Senior Surveys (1992).

other illicit drug on the job. Cocaine use at work was reported by 0.5
percent of the men and by 0.3 percent of the women. Corresponding figures for
amphetamines were 0.4 and 0.8 percent and for tranquilizers, 0.2 and 0.3
percent. The figures from the HSS follow-ups are likely to underestimate true
prevalence of drug use in the work force, since high school dropouts are not in
the sample and, like all longitudinal studies, the HSS suffers from attrition;
however, the trends nevertheless seem clear: drug use is declining among the
broad spectrum of youth, both in general and at work.

The HHS follow-ups show that alcohol and other drug use at work also
varies with occupation. In general, protective services workers (police, fire
fighters) show very low rates of use at work, and skilled workers show
relatively high rates, with little variation across the other categories
(Table 3.11). Alcohol use at work (at least once in the previous 12 months) is
highest for men in the skilled and managerial categories; professionals and
semiskilled workers are also high in their use rates. Controlling for occupation,
women are only slightly less likely than men to have used alcohol at work, and
among clericals female use rates are slightly higher.

The findings in several studies that more respondents admit to using
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TABLE 3.11 Use of Alcohol and Other Drugs at Work in Past 12 Months, Young
Adults Aged 19-28 by Occupational Category (in percent)
Sex/
Occupation

Alcohol Marijuana Cocaine Amphetamines Tranquilizer

Males
Semiskilleda 9.6 9.5 2.6 3.4 0.8
Clerical,
salesb

4.2 3.4 1.8 1.4 0.5

Police, firec 3.6 1.3 0.0 0.9 0.0
Militaryd 5.8 1.1 0.7 1.4 0.0
Skillede 11.3 9.2 3.6 2.4 0.5
Manager,
sales repf

10.1 2.8 0.8 1.4 0.4

Professionalg 8.5 2.8 1.4 0.5 0.3
Females
Semiskilleda 6.8 2.7 1.2 3.0 0.5
Clerical,
salesb

6.0 1.6 1.6 1.9 0.2

Police, firec 0.0 0.0 0.0 3.2 0.0
Militaryd 5.4 0.0 0.0 3.2 0.0
Skillede 7.0 4.8 1.0 4.0 2.9
Manager,
sales repf

7.9 0.5 1.1 0.0 0.9

Professionalg 5.0 0.2 0.1 0.6 0.4

a Semiskilled: laborer (car washer, sanitary worker, farm laborer); service worker (cook, waiter,
barber, janitor, gas station attendant, practical nurse, beautician); operative or semi-skilled worker
(garage worker, taxicab, bus or truck driver, assembly line worker, welder).
b Clerical, sales clerk: sales clerk in a retail store (shoe salesperson, department store, drug store);
clerical or office worker (bank teller, bookkeeper, secretary, typist, postal clerk or carrier, ticket
agent).
c Police, fire; protective service (police officer, fireman, detective).
d Military; military service.
e Skilled; craftsman or skilled worker (carpenter, electrician, brick layer, mechanic, machinist, tool
and die maker, telephone installer)
.f Manager, sales rep; farm owner, farm manager; owner of a small business (restaurant owner, shop
owner); sales representative (insurance agent, real estate broker, bond salesman); manager or
administrator (office manager, sales manager, school administrator, government official).
g Professional: professional with doctoral degree or equivalent (lawyer, physician, dentist, scientist,
college professor). 
SOURCE: Unpublished data from the High School Senior Surveys (1992).

marijuana than alcohol in the workplace is surprising, since alcohol is in
general the most frequently used drug at the work site. This discrepancy is
probably a sample artifact, as in the White et al. (1988) study in which
respondents were limited to those who had used the illicit drug.
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Summary

Prevalence estimates vary greatly across studies, although alcohol or
marijuana are consistently the most prevalent drugs used in the workplace.
Nevertheless, three conclusions can be drawn that are also consistent with
findings from large-scale survey findings. First, according to employee reports,
drug use in the workplace ranges from a modest to a moderate extent (although
much of the reported use may be single incidents, perhaps even at events like
office parties). Second, men are more likely than women to use drugs in the
workplace. And third, the highest rates of workplace drug use seem to be
among young adults, with use decreasing substantially with increasing age.

CONCLUSIONS AND RECOMMENDATIONS

Data sources ranging from self-report questionnaires to urinalysis testing
to emergency room visits provide important insights about the use of alcohol
and other drugs among members of the general population and the work force.
Taken together, the data indicate that, since the late 1970s:

(1)  The prevalence of illicit drug use among members of the general
population and the work force has been decreasing, but continues to
affect a sizable proportion of the population, especially young adults.

(2)  Illicit drug use may be decreasing among occasional users, but it may be
stable or even increasing among hard-core users who are generally not
well represented in surveys.

(3)  Heavy alcohol use has been relatively stable over the past several years;
rates of heavy drinking have been notably high among young adult men,
especially those in the military and among workers in such industries as
construction, transportation, and wholesale goods.

(4)  Cigarette smoking has been declining during the past decade for those
18 and older, but has been relatively stable for youths ages 12 to 17.

(5)  Illicit drug use is more common among unemployed than employed
persons, and weekly alcohol use is highest among young employed
workers.

(6)  Illicit drug use is relatively high among male workers in certain
industries, such as construction, but relatively low among professionals.

•   Given these long-term trends, we must be cautious in attributing short-term
changes in alcohol and other drug use in either society or the work force to
specific national efforts to stem the use of drugs.

•   Few epidemiological studies are targeted directly at the work force, leaving
researchers to rely on data sources designed for other uses.
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Recommendation: More focused epidemiological studies, including
longitudinal studies, are needed to assess the magnitude and severity of
alcohol and other drug use among the work force. As a first step, the
National Household Surveys on Drug Abuse should be modified to provide
specific information about job characteristics, job-related behaviors, and 
alcohol and other drug use at work. Ultimately a national panel survey 
devoted to this topic should be instituted. In addition, other studies are
needed that provide better information about: (1) employment patterns
among persons who use alcohol and other drugs; (2) patterns of alcohol
and other drug use among workers; (3) patterns of use in heavily using
populations to better understand the employment history and work
experience of these individuals; and (4) the impact of illicit drug use and
heavy alcohol use on work activity.

Although the workplace offers a unique opportunity to obtain leverage on
the alcohol and other drug problems of some users, there are many serious
alcohol and other drug abusers who are not regularly employed, if they are
employed at all. In 1990 approximately 7 percent of workers reported having
used an illicit drug and approximately 6 percent reported having drunk heavily
in the past month, compared with 14 percent and 6 percent, respectively, for the
unemployed.

•   Given the relative low base rate of alcohol and other drug abusers in the
employed segment of the work force compared with other selected
populations, postemployment workplace alcohol and other drug
interventions may help a limited number of abusers, but workplace-
oriented interventions cannot solve society's problems with alcohol and
other drugs.

•   Alcohol and tobacco are the drugs most widely abused by members of the
U.S. work force. The adverse health consequences of these drugs are well
known. In terms of prevalence rates of work force use and perceived effects
of use on performance, alcohol is more likely to have adverse consequences.

Recommendation: Any program that addresses drug use by the work
force should include alcohol, the drug most associated with perceived
detrimental job performance, as a priority.

Rates of self-reported alcohol and other drug use on the job vary according
to occupation, age, gender, and ethnicity. Excluding tobacco and caffeine, most
surveys find that fewer than 10 percent of workers report having used alcohol or
other drugs while on the job during the prior year. Some studies, however,
report significantly higher usage rates. Much of the
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difference in the rates reported appears attributable to differences in the samples
surveyed and the questions asked.

Recommendation: It is important to investigate alcohol and other 
drug use in different well-specified samples and to develop benchmark 
measures to allow findings that are comparable across studies.
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4

Impact of Alcohol and Other Drug Use:
Laboratory Studies

Despite substantial national efforts, drug abuse remains a serious public
health problem for a sizable proportion of the population. Since data presented
in Chapter 3 suggest that a sizable portion of the work force uses drugs,
reducing use by the active work force would have an impact on drug use
overall, reducing the pool of illicit drug users in the United States and moving
us closer to the societal goal of eliminating drug abuse. The workplace is thus
an obvious site for user-focused interventions.

STRENGTHS AND LIMITATIONS OF LABORATORY
STUDIES

This societal perspective is seldom used to justify programs to reduce or
eliminate drug use by the work force, and there may be constitutional problems
with workplace drug-testing programs aimed predominantly at this goal.
Interventions aimed at securing a drug-free workplace are justified instead
largely on safety and productivity grounds. The data obtained in worker
population studies, however, do not provide clear evidence of the deleterious
effects of drugs other than alcohol on safety and other job performance
indicators. This does not mean there are no deleterious effects; it may reflect the
paucity of relevant data and the quality of the research done to date.

The extent to which impaired worker performance due to drug use can
affect safety and productivity in the workplace is not well understood, although
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a substantial amount of laboratory research has been carried out evaluating the
effects of single doses of various abusable drugs on cognitive and psychomotor
performance. The results of such research cannot be extrapolated directly to the
workplace because the effects of drugs on workplace performance are a
complex function of the interaction between the dynamic workplace
environment and the multiplicity of other variables impinging on the worker.
For example, the job performance of a worker who has slept little the night
before, is anxious about a family member's problem, has not eaten breakfast,
must work with a dangerous piece of equipment, and has continually changing
job demands is likely to be affected differently by a prior night's use of
marijuana or cocaine than a well-rested worker performing a routine task. The
challenge of modeling such complex interactions and simplifying the issues so
that they can be studied in the laboratory is obvious and may never fully be met.
Yet laboratory research can provide a base from which to start understanding
such problems. Even if it cannot capture the full richness of the occupational
world, it can help us understand how the drugs people take interact with
different kinds of ongoing behavior; this is knowledge we must have in order to
design and implement effective intervention programs.

A second goal of laboratory research on drug effects is to develop reliable
measures of the acute impairment associated with drug use. To date, the most
commonly used method for identifying drug use by the work force relies on
urinalysis to detect the presence of drugs or their metabolites. Such testing does
not address the issue of drug-induced impairment. Although there are data
relating dose of alcohol to level of impairment, there are no data relating the
level of other drugs (or their metabolites) obtained from urinalysis to levels of
impairment. Laboratory-developed measures of impairment that lead to the
development of a reliable and easily administered performance battery for the
detection of workplace performance impairment could be an enormous
improvement over the current technologies (discussed in Chapter 6).

A myriad of laboratory performance studies have been carried out to test
the effects, under controlled conditions, of such drugs as stimulants, marijuana,
sedatives, benzodiazepines, and alcohol (see Table 4.1).1 However,

1 This discussion is based on a review, for the National Research Council, of
approximately 250 papers by Foltin and Evans (1992). The studies included were
published between 1970 and 1991 and involved healthy volunteers tested using
laboratory tasks and given single doses of stimulant, sedative-hypnotic, alcohol, or
marijuana. A shorter version of that review has recently been published by the Journal of
Human Psychopharmacology (see Foltin and Evans, 1993). Review of the 250 papers
yielded data on 305 tasks, only 118 of which were used in more than one experiment.
For simplicity of discussion, tasks were grouped into general categories and only general
behavioral effects are discussed.
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TABLE 4.1 Examples of Task and Performance Effects of Selected Drugs of Abuse

Drug/Study Taska Results
Stimulants
Lane and Williams (1985) (caffeine,
250 mg)

arithmetic not significant

Klorman et al. (1984)
(methylphenidate, 20 mg)

continuous performance not significant

Hindmarch et al. (1990) (nicotine, 2
mg gum)

complex reaction
time

not significant

Heishman and Stitzer (1989)
(amphetamines, 20 mg)

circular lights not significant

Marijuana
Jones and Stone (1970) (4.5, 9.0 mg) time estimation impaired
Pihl and Sigal (1978) (8 mg) time estimation impaired
Marks and MacAvoy (1989) (2.6, 5.2
mg)

divided attention impaired

Heishman et al. (1989) (12, 21 mg) divided attention not significant
Hooker and Jones (1987) (12 mg) arithmetic not significant
Barnett et al. (1985) (7, 14, 17.5 mg) tracking impaired
Evans et al. (1976) (1.75 mg/70 kg) tracking impaired
Alcohol
Strömberg et al. (1988) (1 g/kg) postural stability impaired
Erwin et al. (1986) (0.8 g/kg) divided attention impaired
Collins (1980) (3.25 ml) reaction time impaired
Wilson et al. (1984) (BAC 100 mg) tapping impaired
Taberner et al. (1983) (0.1-0.4 g/kg) cancellation impaired
Peterson et al. (1990) (0.132-1.32 ml) reaction time impaired
Linnoila et al. (1990) (0.8 g/kg) continuous performance not significant
Foltin et al. (1993) (19.4-58.1 g) vigilance impaired
Linnoila et al. (1990) (0.8 g/kg) complex reaction time not significant
Peterson et al. (1990) (0.132-1.32 ml) tracking impaired
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Drug/Study Taska Results
Folton et al. (1993) (19.4-58.1 g) list recall not significant
Sedatives
Mattila et al. (1986) (Buspirone, 15 mg) divided attention not significant
Preston et al. (1989) (Lorazepam, 1-4
mg)

circular lights impaired

Patat et al. (1987) (Diazepam, 10 mg) tapping not significant
Mattila et al. (1986) (Diazepam, 10.5,
21 mg)

cancellation impaired

Curran and Lader (1987) (Lorazepam,
1.2 mg)

arithmetic impaired

Erwin et al. (1986) (Diazepam, 10 mg) continuous performance impaired
Alford et al. (1991) (Clobazam, 10 mg) complex reaction time not significant
Patat et al. (1991) (Triazolam, 0.25 mg) list recall impaired
Alford et al. (1991) (Lorazepam, 1 mg) recognition memory impaired

a Definition of tasks: Arithmetic: subjects required to perform simple mathematical tasks, most often
''in their heads" rather than using pencil and paper. Complex reaction time: subjects required to
respond differentially to a change in stimulus conditions. Time estimation: subjects required to give
time estimations. Divided attention: subjects required to perform two tasks simultaneously.
Tracking: subjects required to track a moving stimulus with their dominant hand. Postural stability:
a range of various tasks to provide measures of gross motor coordination. Circular lights: measures
gross hand/eye coordination. Tapping: requires subjects to tap a key with one finger for a given
number of taps or length of time. Cancellation: requires subjects to examine a field of information
and mark as many target stimuli as possible in a fixed period of time. Reaction time: requires
subjects to respond as rapidly as possible to a visual or auditory stimulus which has only one correct
response. Continuous performance: requires subjects to attend to stimulus presentations and respond
when certain patterns of stimuli occur. Vigilance: reaction time tasks under continuous attention
conditions. List recall: requires subjects to recall previous learned tasks or information. Recognition
memory: requires subjects to recall or list stimuli previously presented to them. 
SOURCE: Foltin and Evans (1992).
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even apart from the complex interaction effects mentioned above, these
studies have numerous shortcomings as guides to understanding the effects of
alcohol and other drug use by the work force. Although the doses studied are
sometimes (but not always) the same as those being used by drug users in the
work force, patterning of drug use comparable to that of many drug users (i.e.,
multiple doses, periodically repeated doses, etc.) has not been adequately
addressed. Moreover, with few exceptions, no attempt has been made to model
the specific task used to measure impairment after specific workplace
performances, and multiple variations on similar tasks make generalization
across studies difficult.

To further complicate the picture, there has been little effort to model the
subject population in laboratory studies after the work force population. The
most frequently used research subject is a college student, paid to participate in
a research project, or expected to participate in order to fulfill a course
requirement. In addition, unlike the worker who is experienced in the task being
performed, the subjects in most drug use studies are frequently performing the
tasks on which impairment is measured for the first time or after only a brief
period of training. Behavioral histories are seldom taken into account in
laboratory research. Other common weaknesses of experimental design include
inattention to doses used, time points for measurements, and contingencies in
maintaining behavior. Despite these problems, however, a few generalizations
can be drawn about the likely effects of different classes of drugs on
performance.

DRUGS AND THEIR EFFECTS

Stimulant Drugs

Stimulant drugs (e.g., caffeine, amphetamine, cocaine) increase general
activity, lead to reports of positive subjective effects, and are often used
clinically to reduce food intake (Fischman, 1987). Despite users' reports of
substantial performance enhancement after stimulant use, this effect has not
been systematically replicated in the laboratory (Johanson and Fischman, 1989).
When improvement in performance has occurred, the margin of improvement
has either been less than 10 percent, or stimulants prevented or reversed a
decrement in performance due to fatigue or boredom. Of course in some
situations like athletic competitions, a minor improvement in performance could
have large positive effects for the performer (Laties and Weiss, 1981), and,
when otherwise unavoidable fatigue or boredom are fought off, decrements in
performance may be forestalled. In general, however, it is important to point out
that significant performance enhancement is not apparent; much of what users
report are the subjective effects of stimulants (e.g., increased levels of energy,
friendliness), which lead to a
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belief that behavior is improved without any actual improvement (Fischman,
1987).

Marijuana

The use of marijuana and products containing 9-tetrahydrocannabinol
(THC) has a long history, and the literature on the effects of these substances on
performance is voluminous. Concentrated efforts to delineate marijuana-related
effects on behavior have yielded variable results, with the most consistent
effects being decrements in time estimation and divided attention tasks (e.g.,
Jones and Stone, 1970; Marks and MacAvoy, 1989). Marijuana interfered with
performance on a variety of other tasks on approximately 50 percent of the
occasions it was studied (e.g., arithmetic, Chesher et al., 1977; tracking, Barnett
et al., 1985), suggesting that experimental conditions play a substantial role in
determining the effects of this substance. Although there is some evidence that
marijuana can affect performance for several hours after it is used (e.g., Miller
and Cornett, 1978), there are almost no data on what behaviors are impaired, for
how long, and to what extent.

There has been a general belief that smoking marijuana can lead to a
cluster of signs and symptoms often referred to as an amotivational syndrome.
If it does, repeated rather than occasional use of marijuana could have severe
implications for behavior and productivity in the workplace. The motivational
effects of marijuana have provided a focus for research over the past several
decades, with variable results. In general, well-controlled epidemiological
studies of marijuana use have failed to confirm the existence of such a
syndrome (e.g., Comitas, 1976; Stefanis et al., 1977; Page, 1983), and
laboratory research suggests that environmental conditions can influence the
amotivational effects of marijuana, determining its presence or absence (Foltin
et al., 1989, 1990).

Alcohol and Sedatives

The majority of studies evaluating acute effects of alcohol administration
have found that single doses cause decrements in a variety of performance
tasks, particularly tracking, visual vigilance, divided attention, postural stability,
and cancellation tasks, with less robust effects on memory tasks. Since the
problems that alcohol use poses for transportation safety are well recognized, it
has received substantial attention from the transportation research community.
As with other laboratory studies, the magnitude of impairment in transportation-
related tasks has been shown to be dependent on the nature of the task, research
subject characteristics (e.g., skill level, tolerance) and environmental factors
(e.g., fatigue). Overlearned tasks
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(e.g., coordination, balance) are relatively resistant to alcohol consumption
(Burns, 1992), while divided attention, information processing, and attention
processes are highly susceptible to alcohol-induced impairment (Streufert et al.,
1992). Performance on these latter tasks are impaired at low blood alcohol
levels, implying that relatively small amounts of alcohol can have detrimental
consequences for both traffic safety as well as other workplace safety-sensitive
positions. Although there is a relationship between blood alcohol level and
decrements in performance, there is considerable variability in the alcohol level
at which decrements occur. In addition, there is variability in the amount of
alcohol required to reach a given blood alcohol level, even when body weight is
controlled (O'Neil et al., 1983). This source of variability is largely related to
variations in metabolic rate. Furthermore, although the data are not as clear for
all the benzodiazepines, data with prototypic benzodiazepines (diazepam,
lorazepam, and triazolam) suggest that, as with alcohol, these drugs produce
decrements on a full range of performance tasks, from gross motor tasks such as
postural stability (Evans et al., 1990) to complex tasks such as divided attention
(Erwin et al., 1986).

Residual Drug Effects

Although residual effects can refer to any effects that occur a number of
hours after major drug effects have dissipated, this has come to mean next-day
effects or hangover effects. The issue here is whether substances used at home
on one day affect job performance the next day. These effects can either be
manifested as prolonged drug effects, similar to the initial drug effect, or can
differ from the initial drug effect. This latter change in behavior is best
characterized by what is commonly called hangover. Thus, alcohol consumed
during the evening can produce intoxication, slurred speech, etc. Six or eight
hours later, after some sleep and no further alcohol intake, a different set of
symptoms (e.g., headache, irritability, inability to concentrate, etc.) might be
apparent. Such hangover effects can be disruptive in the workplace, reducing
productivity and perhaps interfering with safe and accurate performance and/or
social interactions. In addition, it is possible that hangover or drug withdrawal
effects are contributing factors in the maintenance of drug-seeking behavior.

In addressing the issue of residual drug effects, we have to differentiate
between chronic, regular, daily drug use and acute, or occasional, drug use.
Repeated drug use can result in tolerance to some of the effects of the drug.
When tolerance develops, it takes a larger dose of the drug to achieve the same
effect. The development of tolerance does not by itself affect workplace
performance, although it can moderate what would otherwise be the effects of
drug-taking behavior or allow greater consumption of a drug than would
otherwise occur. The aspect of chronic drug use that can affect
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workplace performance adversely is the development of dependence. Physical
dependence is manifested as a syndrome of effects that appear upon abrupt
cessation of a drug after chronic use and can be alleviated by intake of that
drug. The most widely described drug dependence is probably for the opiates,
as seen with chronic heroin use. Comparable dependence is seen with many if
not all classes of psychotropic drugs.

The data on the development of dependence to alcohol, sedatives, and
opiates are clear. Repeated and regular intake of these substances has been
shown to result in physical dependence, manifested by a replicable withdrawal
syndrome that can be alleviated by the administration of the substance that the
individual has been taking. The data for marijuana are less clear. A number of
laboratory studies have been carried out in which research subjects were given
marijuana cigarettes to smoke, or 9-THC to consume, repeatedly for 10-30
days. In general, both tolerance to many of marijuana's effects and dependence
are seen (Jones and Benowitz, 1976; Mendelson et al., 1976). Withdrawal is
manifested as irritability, restlessness, decreased appetite, tremor, etc., and has
been described (Jones, 1978) as a clinical picture similar to that seen after
withdrawal of the sedative-hypnotics. It is possible that the maintenance of
stable THC blood levels is important for the development of dependence, and
that cessation of use could result in a withdrawal syndrome with workplace
consequences.

Residual effects of occasional marijuana use appear slight if they exist at
all. Some researchers searching for hangover effects recount subjective reports
of feeling "spacey" or "stoned" or "hung over'' the next day (Cousens and
DiMascio, 1973). The few objective measures that purport to show decrements
attributable to the consumption of marijuana a day earlier are suggestive at best
(Yesavage et al., 1985; Leirer et al., 1991). Thus, we cannot at this time
conclude that the occasional use of marijuana will have measurable next-day
residual effects, nor can we conclude that some subtle effects are not present.

Accuracy in identifying small amounts of cannabis metabolites in urine is
excellent. This means that even occasional use of marijuana is often picked up
in urine screens taken in relation to an accident or other workplace problems.
We cannot, however, on the basis of the available data, assign particular
behavioral consequences to the presence of these metabolites in the urine. Thus,
when post-accident drug screening reveals that a responsible person tested
positive for marijuana, it does not mean that marijuana use played a causal role
in the incident.

Alcohol hangover effects can apparently degrade performance. They have
been reported to impair drivers' and pilots' performance (Laurell and Tornros,
1983; Yesavage and Leirer, 1986), although the extent of the impairment was in
part related to both age and experience with the task. For example, performance
of older pilots was more impaired than that of younger
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pilots, but the older pilots were more aware of their impairment for up to 4
hours after reaching peak blood alcohol levels.

There are no data on the residual effects of occasional stimulant use except
for fatigue related to secondary sleep deprivation. When stimulants are used
repeatedly in binges, a "crash," marked by irritability, hypersomnolence, and
some depression can occur (Fischman, 1987). This constellation of next-day
effects, however, has not been linked to specific performance changes, and it
may be that the effects do not differ from decrements measured after sleep
deprivation in the absence of drug use.

METHODOLOGICAL ISSUES

Where laboratory conditions are different from the conditions that
characterize actual drug use, drug users, and job performance, there is a
question of how far one can generalize from laboratory results to predict the
actual implications of drug use that are of interest (Berkowitz and Donnerstein,
1982; Dipboye and Flanahan, 1979; Locke, 1986; Sears, 1986; Sackett and
Larson, 1991). This is the external validity problem. Not all differences between
the laboratory and the outside world pose serious threats to external validity.
This depends on whether there is reason to believe the differences are
consequential for the generalizations one would like to make. Unfortunately, in
assessing the research done to date on the performance implications of drug use,
many of the differences between the currently available laboratory studies and
drug use outside the laboratory appear large and potentially important. Often,
however, these differences, or at least the size of these differences, are not
inherent in the laboratory methodology. Thus identifying important differences
not only highlights the limitations of extant research, but it also suggests ways
in which future studies can be improved.

The failure to examine combinations of drugs constitutes a major gap in
the research on drugs' effects on performance. It is becoming increasingly rare
to find a single-drug-class abuser (or even drug user). Polydrug use is generally
the norm, and this is particularly the case for alcohol. Many substances, such as
marijuana, nicotine, and sedatives, are frequently taken in combination with
alcohol, and the effects of these combinations are generally unknown. It has
recently been reported that the combined intake of cocaine and alcohol results
in formation of a metabolite, cocaethylene, which has a half-life of more than 2
hours, and is considerably more toxic than either drug alone (Hearn et al., 1992;
Perez-Reyes and Jeffcoat, 1992). Although not yet studied, it is possible that
this active metabolite could result in behavioral changes long after measurable
cocaine or alcohol levels are present in the body. Other combinations of drugs
may have effects that
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are different from or longer lasting than the effects of the drugs taken singly.
Research on the performance implications of drug use must also consider

carefully the experimental population. There are several research objectives to
be met in determining an appropriate research subject population. Initial
research studies evaluating a specific substance or a specific task should be
carried out in a single well-studied population in which multiple variables can
be controlled, motivational variables can be either manipulated or controlled,
and basic mechanisms can be addressed. This approach exemplifies much of the
research summarized above. Subjects in these studies were generally male
college or graduate students. Unfortunately, few studies move on to the next
phase of research in which issues of generalizability and predictability are
addressed. It is difficult to know how generalizable data from the population of
male college or graduate students, tested individually and in isolation, are to the
general work force. On one hand, students, who are younger than much of the
work force, have commonly learned to perform under less than optimal
conditions, often taking tests under conditions of sleep deprivation and
substantial stress. On the other hand, student subjects may seldom or never have
used the drugs administered, and unlike the occasional or regular user, they may
not have learned how to function productively under the influence of the drug.
In addition, laboratory performance tests are often novel, with minimal
opportunity for practice prior to testing. Members of the work force are
generally performing well-learned tasks in familiar, more social environments,
with familiar cues designed to enhance performance as the working
environment undergoes minor modifications (e.g., illumination changes,
personnel changes).

Much of the research being carried out on the effects of psychoactive
substances on performance has not been designed with the "at risk" population
in mind. For example, at least 20 percent of truck drivers are said to drive under
the influence of marijuana, methamphetamine, or cocaine (Beilock, 1988). Yet
little research on the effects of these drugs has the specific situations of truck
drivers in mind. Prescribed medications (e.g., benzodiazepines) may well
impair performance, yet few studies evaluating them in the populations most
likely to need them have been carried out. Epidemiologic studies are necessary
to help define the populations at risk, the substances most generally used, and
the environments in which they are most likely to be used. Data from such
statistics can then feed into laboratory research.

As we have already noted, few performance studies model drug use
outside the laboratory. With many drugs, it is rare for a user to take a single
dose each day. Stimulants such as cocaine, for example, are taken repeatedly, in
binges, for several hours or days at a time (Johanson and Fischman, 1989).
Under these conditions, it is likely that tolerance will develop to some of the
effects of the drug, although dosing can escalate to
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substantial levels. Thus, the single doses often administered in research settings
do not accurately reflect, in either pattern or number, those taken by habitual or
even occasional users.

Many of the studies evaluating the effects of single doses of drugs on
laboratory performance employ contingencies for correct or efficient
performance. Points exchangeable for money, for example, are awarded when
tasks are completed according to instructions. In the workplace there may be
eventual contingencies (e.g., firing for those whose performance is habitually
substandard), but there is rarely a performance monitor providing performance
feedback on a minute-by-minute basis. This difference also undercuts the
generalizability of the data from laboratory to workplace.

Perhaps the most important effect missed in most laboratory performance
studies is the interaction of the drug taken with the behavior of the user and
others in the environment (i.e., laboratory studies do not involve a social
environment). Although drugs have pharmacological effects that at high doses
can be substantial, the effects of using a drug often depend on what else is going
on in the environment and the feedback given to the individual performing
under the effect of the drug. For this reason, studies that emulate workplace
conditions can more accurately assess drug effects than those that do not. In an
interesting series of experiments, Kelly and colleagues have examined the
behavioral profiles associated with using marijuana (Kelly et al., 1990),
amphetamines (Kelly et al., 1991), and diazepam (Kelly et al., 1993). Healthy
volunteers resided continuously in a laboratory designed for the long-term
unobtrusive measurement of human behavior (Brady et al., 1974). The
laboratory day was designed to emulate a normal day, with subjects working in
their private rooms from about 9:00 a.m. to 5:00 p.m., followed by a social
activities period when subjects had access to other subjects and a common
social/exercise space. Data were collected simultaneously on a wide range of
behaviors under naturalistic living conditions: performance, social behavior,
food intake, cigarette smoking, and subjective effects. By comparing drug
effects across multiple dimensions of human behavior, it was possible to
ascertain a behavioral profile of each drug's action. In addition, this design
addresses the risk factors discussed in the introduction of this section and
narrows the gap between laboratory studies and the workplace. By using a
social setting, distracting events, extensive training with weeks of practice, and
a sample of nonstudents, this study comes closer to simulating the workplace
and living conditions associated with ordinary drug use than the studies we have
discussed thus far.

Kelly and his colleagues found that smoking marijuana cigarettes
decreased accuracy on a digit symbol substitution task (DSST), increased food
intake, and decreased verbal interaction and tobacco cigarette smoking (Kelly et
al., 1990). When comparing the relative potency of marijuana across
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these measures, it was clear that DSST performance, food intake, and social
behavior were all altered at doses that had no effects on task performance other
than the DSST. This suggests that THC doses that affect performance are equal
to, if not greater, than doses that affect social and eating behavior.

Oral amphetamine administration decreased food intake, improved
accuracy on some work tasks, and increased verbal interaction, cigarette
smoking, and verbal ratings of drug effect (Kelly et al., 1991). The relative
potency comparisons, in this case, suggested that the doses that were affecting
performance also had significant effects on other dimensions of human
behavior. Oral diazepam administration, in contrast, increased verbal interaction
at low doses and decreased verbal interaction at high doses, disrupted only one
measure of task performance, increased food intake at one or both doses, and
increased verbal ratings of drug effect (Kelly et al., 1993). The relative potency
comparisons in this experiment suggested that diazepam at clinical doses
disrupted dimensions of human performance, other than task performance.

The Kelly et al. experiments clearly indicate the utility of multiple
measures in studying the performance effects of drugs. The unique aspect of
these experiments is that measures of normal social and eating behavior were
obtained, providing a source of potency comparisons involving normal
nonlaboratory-dependent behavior. The findings suggest that, at least for
diazepam and marijuana, experiments that measure only task performance may
miss the effects that particular drug doses have on other behaviors. Where
significant performance effects are found, other significant changes in behavior
are also likely. The use of multiple dependent measures in performance
experiments will make it easier to put into the context the changes in
performance observed in laboratory experiments.

Measures of the subjective effects of test drugs can also provide essential
information about the effectiveness of the dose range being studied. For
example, in an experiment on the effects of buspirone on performance,
Critchfield and Griffiths (1991) did not observe any performance effects of a
high buspirone dose (four to five times the therapeutic dose) in sedative users,
but did observe significant ratings of "bad drug effect." Without the self-report
data, there would have been no verification that an effective dose range was
being tested. Visual analog scales, often used in the assessment of momentary
changes in affect (Folstein and Luria, 1973), require little effort, represent
minimal intrusion on existing protocols, and can be incorporated readily into
most laboratory procedures.

LIMITS AND REALITIES OF LABORATORY STUDIES

There are no studies that provide direct estimates of the effects of drug use
on job performance or on behavior in organizations. As is often the
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case with research in the social and behavioral sciences and in medicine, ethical
constraints make it impossible to conduct definitive controlled studies of the
long-term effects of drug use at work. Rather, it is necessary to infer the impact
of drug use at work from a variety of studies conducted in the laboratory and
the field. Laboratory studies provide evidence regarding the effects of
controlled, short-term exposure to specific drugs on the performance of specific
tasks. Field studies provide evidence regarding the links between drug use
(either self-reported or detected through other means) and a number of work
behaviors, but they lack the controls needed to allow researchers to isolate
specific drug effects.

Difficulties in generalizing from behavioral research are by no means
unique to research on the impact of drugs in the workplace; these same issues
emerge in virtually any area of research that involves human behavior. It is
therefore important to keep an appropriate perspective in discussing the
methodological limitations of research on drugs and work. Nevertheless, it is
important to note at the outset that these difficulties are an important reason
why the existing research base does not demonstrate conclusively that the
effects of drug use on the work force are either large or small. The challenge is
to overcome them.

One way to appraise the generalizability of any specific set of laboratory
findings is through a risk factors model, in which each of the potentially
important differences between the laboratory and the work setting is treated as a
factor that is likely to limit the generalizability of laboratory research. The more
risk factors that are present, the greater the likelihood that the effects of the drug
examined will be different in the lab than in the field. Table 4.2 lists several risk
factors, some of which have already been

TABLE 4.2 Features of Typical Laboratory Studies that Differ from the Workplace
In the Laboratory In the Workplace
1. Focus on maximal performance 1. Focus on typical performance
2. Controlled processing 2. Automatic processing
3. Novice performers 3. Experienced performers
4. Performance in isolation 4. Performance in social setting
5. Simple task 5. Complex task
6. Clear performance standards 6. Ambiguous standards
7. Homogeneous samples 7. Heterogeneous samples
8. Controlled drug exposure 8. Variable drug exposure
9. Limited time span 9. Long time span
10. Novice drug user 10. Experienced drug user
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mentioned, that commonly threaten the external validity of laboratory studies
relating drug usage to task performance.

It is common in the workplace to distinguish between tests of maximal
performance and tests of typical performance. In laboratory settings, in which
subjects are under scrutiny, people are often motivated to perform well and are
able to perform with few distractions. Thus, they are likely to demonstrate
maximal performance. In work settings, in which people are not under the same
level of scrutiny, their typical performance is not likely to be as high or as
consistent. The typical-maximal performance distinction is particularly
important for studying the effects of drugs that affect attention, fatigue, and
vigilance. Subjects may make special efforts to overcome the effects of these
drugs in laboratory settings, which they would not make in work settings. The
incorporation of distractions (e.g., multiple attention tasks) in laboratory studies
is one way to address this issue.

Laboratory studies often present unfamiliar or novel tasks that require
constant attention and monitoring. In contrast, many work tasks are
overlearned, and individuals may perform those tasks in an automatic
processing mode after extensive training and practice. Also, as already pointed
out, laboratory studies often employ novice subjects (e.g., college students),
whereas in the workplace most workers are relatively experienced with the
tasks that need to be performed. Laboratory studies should include overlearned
(i.e., highly practiced) tasks as well as novel tasks.

Laboratory studies often require subjects to perform in isolation, whereas
job performance is usually carried out in a social setting. The effects of the
presence of other workers on performance are themselves complex (e.g., social
facilitation effects can enhance performance, whereas distraction can detract
from performance); when jobs involve social interactions and
interdependencies, the generalizability of studies in which subjects work alone
can be especially hazardous. The addition of studies carried out in social
settings could address this issue.

Laboratory studies often involve a single, relatively simple task (e.g., a
reaction time task), whereas job performance often involves multiple, complex
tasks. Furthermore, the evaluation of performance in the laboratory is often
considerably simpler than in the field. That is, the standards that define good
performance are often clear and well understood in the laboratory, but the same
is not always the case in work settings. What is defined as poor performance in
a work setting may not be the result of impairment, but rather the effect of
disagreement over the definition of adequate performance.

Laboratory studies often employ convenience samples (e.g., college
students, military pilots), which tend to be homogeneous. This may cause those
studies to underestimate the importance of individual differences, as well as
differences in training and experience when generalizing to the
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workplace. Similarly, the exposure of subjects to drugs in laboratory
experiments is usually carefully controlled (e.g., fixed doses of specific drugs
taken in specific settings), whereas in the workplace there may be extensive
variation in patterns and levels of drug use, including different configurations of
polydrug use. Studies using experienced drug users with variations in drug use
history as subjects may be useful in this regard; polydrug configurations must
be tested.

Finally, laboratory studies are usually limited in scope, and subjects often
know the approximate time span of the study. It may be easier to maintain
maximal performance levels, or to adopt strategies to mitigate the effects of
drugs on performance, in tasks whose duration is known (and is short) than it is
over the course of a typical workday. Experimental sessions extending over the
course of a workday, or at least for several hours, are more likely to capture
drug effects than those of shorter duration.

As in all applications of risk factor approaches, a simple count of the
factors that are present or absent in a given study does not necessarily determine
its external validity. What is crucial is the plausibility of the threats posed by
specific factors in the context of the given research. Indeed, it is possible that a
study might exhibit all the potential barriers to generalizability shown in
Table 4.2 and still produce generalizable results (e.g., effect of cyanide on
performance using animals as subjects). The risk factor approach does provide a
rough and probabilistic statement about generalizability; the more factors that
are present, the less likely that laboratory results will replicate exactly in the
field. It is particularly useful for evaluating the existing body of research on
drug effects as a whole; the prevalence of studies that share almost all listed risk
factors is disheartening. We reiterate, however, that this is not inherent in the
laboratory methodology, as some researchers have shown.

GENERAL FINDINGS

Perhaps the most obvious finding of this survey of the literature on
performance effects is the lack of consistent and significant effects. While
sufficient amounts of almost any substance will have a deleterious effect on
work force behavior, this is not the issue. The question is whether alcohol and
other drugs of abuse, taken in the doses and patterns that people are using,
either occasionally or regularly have detrimental effects on behavior,
particularly workplace performance The literature suggests that, in single doses
and under laboratory conditions, stimulant drugs (caffeine, cocaine,
methylphenidate, amphetamine and nicotine) either have no effect or they
moderately improve performance. Smoking marijuana seems to have variable
effects, with inconsistent decrements on performance. Sedative drugs (alcohol,
benzodiazepines, barbiturates) generally disrupt performance. There
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are large differences across experiments and drugs in terms of experimental
design, and the proportion of experiments reporting significant drug effects
varies widely across tasks and drugs. The extent to which this variation is due to
task methodology rather than dose needs investigation. Information gained from
such research will also help identify factors that can moderate, as well as
accentuate, drug-induced effects on performance.

Given the variability in tasks and procedures, the fact that, at certain doses,
drugs affected performance in 40 to 80 percent of the experiments reviewed by
the committee indicates that this field, though experimentally mature, requires
additional research rooted in more careful attention to methodology. Although
an impressive array of tasks has been used in the research to date, experimental
protocols have rarely been similar across studies. Suggestions for future
protocols include use of control groups, training subjects prior to participation,
testing of more than one dose, testing for drug combinations, and testing of
performance before and several times after drug administration. A greater range
of subject populations beyond the student population should also be sampled.
Task standardization, including instructions to subjects, duration of
performance, feedback to subjects, motivational conditions, and details of
presentation should be maximized across studies at least in some conditions, to
provide a common metric for comparison.

The relevance of tasks performed in the laboratory to tasks performed in
the workplace is often not clear, and even when there is a plausible link, it has
seldom been demonstrated. Clearly it is not possible to model every type of
performance by the work force. And yet it should be possible to differentiate
several functional categories of tasks to be studied. For example, acquisition of
new behavior (i.e., learning) and stable performance of practiced tasks might be
differentiated and both aspects modeled in testing. It would be useful for future
research designs in which new tasks are being developed to include one or two
standardized benchmark tasks for comparison of drug effects across studies.
This would provide the systematic replication necessary to generalize across
studies. Reliability across tasks could then be evaluated, and importantly,
predictive validity could be assessed.

The relationship between drug doses that affect performance and doses that
are used clinically, or self-administered for nonmedical purposes, determines
the effects of drugs on work force performance. The greater the extent of the
overlap between these dose ranges, the greater the potential hazards to both the
drug user and society. Therefore, it is important that research in this area
incorporate usage information collected in epidemiologic or other laboratory
studies so that we can optimize the utility of the data being collected in
performance testing for predicting decrements in workplace performance.
Future research, using more standardized protocols and
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tasks with broad subject populations, should address the varied issues relating to
public safety and the creation of work and home environments that minimize
potential adverse drug effects.

In sum, laboratory research has the potential for providing valuable
information about the relationship between alcohol and other drug use, social
behavior, and job performance. To date, despite some research designs that are
abstractly elegant, that potential has hardly been tapped. Recognizing the
important contribution laboratory research can make to improving our
understanding of the impact of individual alcohol and other drug use on work
performance, and after having carefully reviewed the current scientific
knowledge base, the committee offers the following conclusions and
recommendations.

CONCLUSIONS AND RECOMMENDATIONS

• Laboratory studies of the effects of alcohol and other drugs on behavior
have shown inconsistent results. These differences may be due, in part, to
differences in the populations tested, the measurements used, and the range of
drug doses administered.

Recommendation: Benchmark measures should be included in
laboratory studies to permit generalization across studies. Funding
agencies should consider holding conferences to establish such benchmarks.

Laboratory studies show small performance-enhancing effects of
commonly used doses of cocaine and other stimulants. Commonly used doses
of marijuana produce variable decrements in performance. Alcohol and
prescribed sedatives produce decreases in performance depending on the dose,
time of consumption, and the time-course of circulating concentrations of the
drug's active metabolites, relative to the work schedule. All drug effects are
influenced by dose and prior experience. The age of individuals and the
presence of other drugs may also mediate the influence of particular drugs.

• The use of alcohol and other drugs away from the work site, including
prescription drugs and over-the-counter medication, may have detrimental
effects during work, especially for those in safety-sensitive positions. Thus, a
long-acting drug taken the night before work or alcohol taken at lunch away
from the job may have on-the-job effects like those of drugs taken at the work
site. In addition, cessation of drug use may produce either withdrawal or
hangover effects that affect work site performance. To date there has been little
research directed toward any of these issues.
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Recommendation: Researchers and funding agencies should devote
more attention to the ways in which prescription and over-the-counter 
medications affect job performance, especially for safety-sensitive positions.

Recommendation: Studies of work site alcohol and other drug use
should encompass off-site use that may have on-the-job effects. Hangover 
and withdrawal effects should also be considered in assessing the 
workplace implications of alcohol and other drug use.
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5

Impact of Alcohol and Other Drug Use:
Observational/Field Studies

Use of alcohol or illicit drugs by employees at work or even away from
work has long been associated with harmful consequences. In fact, much of the
impetus behind the movement for a drug-free workplace has been due to widely
publicized accidents that have been tied to the use of drugs. Marijuana use was
implicated in the U.S.S. Nimitz accident in 1981, in which a Navy pilot crashed
into the aircraft carrier's deck and destroyed several planes, resulting in damage
estimates in excess of $100 million. Marijuana use was also implicated in
several fatal train accidents, most notably the Conrail-Amtrak collision in 1987,
in which 16 people died. Alcohol use is seen as an important cause of the Exxon
Valdez catastrophe, one of the worst and most publicized oil spills in U.S.
history.

These isolated catastrophic incidents are, however, of little scientific value
in assessing the magnitude of the effects of alcohol and other drugs on job-
related outcome measures. Studies that have attempted to assess such effects
with worker populations have been observational in nature, since, as noted in
the previous chapter, ethical constraints prevent definitive studies of the effects
of drug use at work (e.g., it would be unacceptable to design a longitudinal
double-blind study in which a large number of workers were randomly assigned
to various drug use conditions to allow researchers to observe the impact of
drug use). But observational filed studies, like controlled laboratory studies,
have potentially serious limitations as a means of obtaining true estimates of the
effects of alcohol and other drugs on job-related outcomes.
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COMMON PROBLEMS WITH FIELD STUDIES

One problem with field studies is that their measures of alcohol and other
drug use are often flawed. Self-reports are frequently suspect, although there are
conditions under which they can be relatively trustworthy (Rouse et al., 1985;
Reinisch et al., 1991; Freier et al., 1991). Bioassays (e.g., urine tests) indicate
the recent use of drugs, but they provide little information about the frequency
of use or the impairment (if any) associated with drug use.

A second problem is conceptual. The phrase alcohol and other drug use
refers to a broad array of patterns of use of different drugs or combinations of
drugs. Thus the findings of different studies are often not strictly comparable,
and it is difficult to make sensible generalizations about the effects of alcohol
and other drug use without numerous qualifications. Finally, while many field
studies indicate a statistical relationship between indicators of alcohol and other
drug use and work behaviors (e.g., absenteeism), most do not provide a basis
for determining the causal role (if any) of alcohol and other drug use in
determining these behaviors. Reported correlations between use and job
performance could be due to the effects of some third, unmeasured variable
rather than to the direct effects of alcohol and other drugs themselves. Job
stresses, for example, might lead people both to take alcohol and other drugs
and to absent themselves from work. If so, eliminating alcohol and other drug
use without decreasing job stress might actually increase absenteeism, because
one coping mechanism would be gone. Alternatively, alcohol and other drug
use, absenteeism, and carelessness on the job might all result from a rejection of
conventional social standards, in which case, attitude change rather then the
coerced abstinence from alcohol and other drugs might be the key to better job
performance.

Links Between Deviance, Alcohol and Other Drug Use, and
Work Behavior

Researchers have found that measures of alcohol and other drug use (both
bioassay and self-report measures) are related to a number of problematic work
behaviors, notably absenteeism, and perhaps accident rates and performance
levels. It is plausible to assume that these work problems result from alcohol-
and other drug-induced impairment but, as we have just pointed out, this is not
the only possibility, and it may not be the most plausible one. Even if alcohol
and other drug use has little or no direct effect on these workplace behaviors, it
is still possible to find substantial correlations between such use and
absenteeism, poor performance, and the like because these behaviors are all part
of a general pattern or syndrome of behavior often referred to as deviance.
Knowing whether alcohol and other
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drug use makes an independent contribution to undesirable behaviors in the
workplace is an important issue, since it bears substantially on how best to treat
use by the work force. If alcohol and other drug use is strongly associated with
other types of deviant attitudes and behaviors, confronting only the
inappropriate use may not correct a worker's problems. In what follows, we first
briefly review research on the construct of deviance; we then present a
simplified model of the role deviance might play in explaining the relationship
of reported associations between alcohol and other drug use and workplace
behaviors; finally, we discuss the empirical evidence relating the effects of
alcohol and other drugs to job-related outcomes.

Alcohol and Other Drug Use and Deviance

Alcohol and other drug use and abuse do not occur as isolated events, but
rather seem to be components of a cluster of behaviors and attitudes that form a
syndrome or lifestyle referred to as problem behavior or deviance. Problem
behavior theory, developed by Jessor and Jessor (1977, 1978), sees alcohol and
other drug use as only one aspect of a deviance-prone lifestyle, particularly in
adolescents and young adults (who represent the majority of those likely to use
illicit drugs in or in connection with the workplace). For adolescents, aspects of
the deviance-prone lifestyle include alcohol abuse, illicit drug use, precocious
sexual involvement, frequent sexual activity, academic problems, deviant
attitudes, and delinquent behavior. This theory has been tested in several
studies, which, consistent with the theory, have shown high correlations among
these deviant behaviors (Donovan and Jessor, 1985; Gillmore et al., 1991;
Newcomb and Bentler, 1988).

Newcomb (1988) found that the use of alcohol and other drugs in the
workplace was most highly correlated with low law abidance and selling drugs,
followed by thefts and confrontational acts, and then sexual involvement.
Alcohol use on the job (which is typically considered less deviant than other
drug use) was less tightly bound to other types of deviance. Deviance variables
accounted for 6 percent of the variance in self-reported alcohol use on the job,
whereas they accounted for 20 percent of the variance in cocaine use at work
and for 36 percent of the variance in the use of other hard drugs at work.

Several of the workplace correlates of alcohol and other drug use appear to
be part of the general pattern of behavior associated with deviance, including
work avoidance, abuse of benefits, irresponsibility, and low workplace rule
abidance. Although some of these behaviors may be directly caused by alcohol
and other drug use, many of them appear to be aspects of general deviance
rather than the consequences of specific alcohol-or other druginduced
impairment.
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Role of Deviance in the Correlation of Alcohol and Other
Drug Use and Work Behavior

The research reviewed above suggests that deviance is a potentially critical
variable in explaining why measures of problem drinking and illicit drug use are
related to workplace behaviors such as absenteeism and poor performance. If
they are, the simplified model depicted in Figure 5.1 may assist in
understanding the complex processes involved in the deviance in alcohol and
other drug use/workplace behavior relationship.

This figure includes four critical links. First, general deviance (A) is
related to and is probably a causal factor in alcohol and other drug use. In fact,
such use is often used as a marker variable or a measure of deviance. Although
a reciprocal link is possible (i.e., alcohol and other drug use may increase
deviance, which leads to greater exposure to alcohol and other drugs), research
on deviance suggests that use is originally and primarily an aspect of or a result
of a generally deviant pattern of behavior rather than a cause of that behavior.
The magnitude of the reciprocal causal relation probably increases with the
individual level of alcohol and other drug involvement.

Second, alcohol and other drug use can lead to impairment (B), which may
depend on the dosage and purity of the drug, the time and setting in which drugs
were consumed, the individual's prior experience with the drug, the nature of
the task, and a host of other factors. Laboratory research suggests that various
drugs can either enhance, impair, or have no effect on performance (see
Chapter 4). Similarly, the direct effects of alcohol and other drugs on other
workplace behaviors (e.g., absenteeism) may be highly uncertain or variable.
Nevertheless, it is possible that some of the observed alcohol and other drug use/
work behavior correlations are due to the direct effects of these drugs on
judgment, coordination, vigilance, overall health, and other variables.

Third, impairment may lead to changes in work behavior (C), although the
strength of this effect will depend on the degree of impairment, the subject's
experience with performing under impairment, the nature of the task, and the
like. Finally, deviance may directly affect behaviors (D) such as absenteeism,
performance, counterproductive behavior, etc., independent of any of the
pharmacological effects of the drugs taken. For example,

FIGURE 5.1 Relating deviance, drug use, and work behavior.
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individuals who engage in deviant behavior patterns may be absent or careless,
even on days when no drug or drug withdrawal effects are present.

There is research evidence to justify all four of the linkages shown in
Figure 5.1. It is difficult, however, to make well-supported statements about the
relative strength or importance of the various links, since, among other things,
they may vary in both magnitude and direction, depending on the characteristics
of an individual's alcohol and other drug use involvement. However, it is useful
to note that the links between use, impairment, and work behavior appear to be
more context-dependent than the links between deviance, use, and work
behavior. That is, the probable effects of drugs on impairment and work
behavior appear to depend on a large number of variables (e.g., dosage,
experience, nature of the task), whereas the links between deviance, alcohol and
other drug use, and work behavior appear to be more resilient to context, as they
would if use and undesirable work behavior are simple manifestations of a
broader underlying deviance. This suggests that deviance may be a better
explanation than impairment of the links between alcohol and other drug use
and undesirable work behavior. If so, confronting deviant behaviors and
attitudes may be a more effective strategy than narrow antidrug programs for
both preventing workplace decrements and treating poorly performing workers.

Because there are no studies that directly examine the impacts of alcohol
and other drug use on work force performance, we must examine the
cumulative evidence from laboratory and field studies, each of which examines
some facets of the possible connections between alcohol and other drugs and
work, to make inferences about the overall impact of their use. For example, to
the extent that laboratory studies demonstrate alcohol-and other drug-induced
impairment on tasks that are essentially similar to those encountered on the job,
it is reasonable to infer the possibility of workplace impairment from the
consumption of the studied drugs. The interpretability of field studies on the
effects of alcohol and other drugs is enhanced to the extent that multiple studies
employing different methods consistently estimate the correlates of alcohol and
other drug use in the work environment, and as the probable confounds in
reported alcohol and other drug use/work behavior correlations are identified
and controlled for. While the individual studies reviewed below are all subject
to methodological criticism, the cumulative body of research may nevertheless
provide a basis for making reliable, empirically grounded statements about the
impact of alcohol and other drug use on work-related behaviors.

FIELD STUDIES

In general, alcohol and other drug use by the work force have been
associated with absenteeism, accidents, turnover, and other negative work
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behaviors. Research support is most consistent for their association with
absenteeism. For other types of outcomes, there is mixed or weak support, with
very little support from better-designed studies. The research literature for
different outcomes is reviewed below and is summarized in Table 5.1.

Absenteeism

The relationship of illicit drug use and absenteeism is perhaps the most
robust of any of the outcomes that have been linked with employee drug use. A
prospective study of preemployment drug testing in the U.S. Postal Service
(Normand and Salyards, 1989; Normand et al., 1990) showed after 1.3 years of
employment that employees who had tested positive for illicit drug use at the
time they were hired had a mean absence rate of 6.6 percent of hours worked,
which was 60 percent higher then the mean absence rate of 4.1 percent for
employees who tested negative for drugs at the time of hire. When examining
positive tests by type of drug, it was found that employees who tested positive
for marijuana use were 1.5 times more likely to use leave time heavily, and
employees who tested positive for cocaine were more than 4 times as likely as
employees who tested negative to be heavy leave users.

Zwerling et al. (1990) examined preemployment drug test results for postal
hires in the Boston area and found similar results for absenteeism. Employees
testing positive for marijuana had a mean absence rate of 7.1 percent of
scheduled hours worked, those testing positive for cocaine had a mean absence
rate of 9.8, and those testing positive for other drugs a rate of 7.9, compared
with a rate of 4.0 for employees who tested negative.

In surveys of municipal employees in the southwestern United States
(Lehman et al., 1990a,b; Rosenbaum et al., 1992), there were strong
relationships between self-reported alcohol and other drug use and unscheduled
absenteeism. In one municipal sample (Lehman et al., 1990a), employees who
reported having unscheduled absences during the last year were more likely
than employees without unscheduled absences to get drunk frequently (18
compared with 13 percent), to drink at work (9 compared with 6 percent), and
to report alcohol-related problems (26 compared with 15 percent). In terms of
illicit drug use, employees with unscheduled absences were more likely to have
used marijuana (30 compared with 20 percent) or other illicit drugs (17
compared with 10 percent) in their lifetime and to have used marijuana in the
last year (11 compared with 6 percent). They also were more likely to have used
illicit drugs in the last month (7 compared with 4 percent) and to have worked
under the influence of illicit drugs in the last year (4 compared with 2 percent).

Results in a sample of municipal employees from a different city
(Rosenbaum
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et al., 1992) also showed strong relationships between alcohol and other drug
use and absenteeism. Employees were classified into three groups based on use
in the last year: (1) nonusers who did not report use of any illicit drugs and did
not drink frequently or experience negative consequences due to drinking; (2)
heavy alcohol users who either drank frequently or experienced negative
outcomes due to drinking but did not use illicit drugs; and (3) illicit drug users
who reported at least some use of any illicit drug in the last year. Illicit drug
users were much more likely than others to report having at least three
unscheduled absences in the last year (79 percent), and heavy alcohol users (59
percent) were more likely than nonusers (52 percent) to have excessive absences.

Alcohol and other drug use was also more likely among employees with
unscheduled absences in a sample of employees from the local housing
authority from the same city as the first municipal sample above. Employees
with unscheduled absences were more likely than others to drink at work (27
compared with 9 percent) and to report alcohol-related problems (24 compared
with 12 percent). They were more likely to report lifetime use of marijuana (30
compared with 11 percent) and cocaine (12 compared with 3 percent), and last
year use of marijuana (15 compared with 3 percent) and cocaine (9 compared
with 1 percent).

It should be noted that, in the three samples above, alcohol and other drug
use and absenteeism were based on self-reports and thus are subject to common
methods variance. In addition, the relationships reported are based on two-way
cross-tabulations and may possibly be explained by other variables. For
example, younger employees are more likely to drink heavily and use illicit
drugs, and they are also more likely than older employees to have higher
absenteeism rates. It is possible that age or other variables can account fully or
in part for the observed relationships.

A drug abuse management program at the Utah Power and Light Company
was evaluated by Crouch et al. (1989). In this study, employees who tested
positive for alcohol and other drugs in mandatory drug screens (usually for
cause) and employees who self-referred to the employee assistance program
(EAP) were compared with frequency-matched control groups. Employees in
the drug-positive group had significantly higher absenteeism rates than did the
matched control groups (75.3 accumulated sick hours versus 55.8 hours). The
drug-positive group had a mean of 63.8 hours of unexcused absences compared
with 18.7 hours for the control group. For the self-referred EAP group, the
mean number of accumulated sick hours was 81.7 compared with 56.3 for the
control group; the EAP group had 32.2 hours of unexcused absences on average
compared with 10.1 for the control group.

This study is limited in several ways. There were only 12 employees in the
drug-positive group and 27 in the EAP group, numbers too small to
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TABLE 5.1 Alcohol and Drug Use and Job Outcomes

Outcome Study Sample
Absenteeism Normand and Salyards (1989) Postal service hires

Zwerling et al. (1990) Postal service hires in Boston
Lehman et al. (1990a,b);
Rosenbaum et al. (1992)

Municipal employees

Crouch et al. (1989) Utah Power and Light
employees

Sheridan and Winkler (1989) Georgia Power Company
employee testing positive and
negative on drug tests

Accidents —
transportation

Fell (1982); Fell and Klein (1986)
Klein (1986)

Traffic fatalities in 15 states

Transportation Research
Board (1987)

Commercial vehicle fatalities

National Transportation
Safety Board (1990)

182 fatally injured truck drivers

Moody et al. (1990) Mandatory postaccident
testing for railroad accidents
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Data Result
Preemployment urines; absenteeism
records

Applicants testing positive for drug use
had higher subsequent absenteeism;
cocaine positives had more
absenteeism than marijuana positives.

Preemployment urines and absenteeism
records

Cocaine positives had highest rate of
absenteeism followed by marijuana and
other drug positives, and then negatives.

Self-report drug use and absenteeism Employees reporting unscheduled
absences more likely to get drunk, have
alcohol problems, and recent illicit
drug use.

Urine tests (usually for cause) and
employee assistance program (EAP)
referrals; absenteeism records

Drug positive group had more absences
than matched control group; self-
referred EAP group had more absences
than matched control group.

Urine test for cause and random;
absenteeism records

Positives not more absent in general
than negatives; positives more absent
than negatives for unpaid sickness,
personal time, and suspensions in 1986
but not 1987.

Analysis of body fluids More than half of fatal accidents
involved alcohol, with about 75% of
those with BAC above 0.10%; 16% of
injury crashes and 8% of accidents with
property damage only involve alcohol.

Analysis of body fluids 15% of commercial drivers involved in
fatal accidents had detectable alcohol
levels; in accidents in which truck
driver is killed, 22% had been drinking,
and 16% had BAC above 0.10%.

Analysis of body fluids One-third of drivers tested positive for
drugs of abuse; marijuana and alcohol
13%, cocaine 9%, other stimulants 8%,
amphetamines 7%; drug impairment
judged a factor in 87% of cases in
which driver tested positive.

Analysis of body fluids, primarily
urinalysis

In 26.8% of fatal accidents and 16.3%
of nonfatal accidents, at least one
employee involved in accident tested
positive for illicit drug; marijuana 62%
of positives, cocaine 20%, alcohol 9%,
in one-third of positive events, drugs or
alcohol were factors in accident.
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Outcome Study Sample
Taggart (1989) Southern Pacific Railroad
Kuhlman et al. (1991) 377 aviation fatalities

Accidents —
other industries

Alleyne et al. (1991) 459 deaths at work in Alberta,
Canada

Lewis and Cooper (1989) 207 fatal work-related accidents in
Harris County, Texas

Hingson et al. (1985) 1,740 randomly sampled, employed
adults in New England

Holcom et al. (in press) 1,325 municipal workers
Crouch et al. (1989) Utah Power and Light Company
Zwerling et al. (1990) Postal service applicants in Boston
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Data Result
Urine tests; company accident records Positive drug tests decreased from 23

to 6% in 3 years; personal injuries
declined from 15.5 per 200,000 person
hours to 5.8 during same time period;
22.2 human factor train accidents per 1
million train miles dropped to 2.2 in
time period.

Analysis of body fluids Alcohol found in less than 5%,
marijuana in 1.3%, and cocaine
metabolites in 1.3%.

Analysis of body fluids 11% had detectable alcohol with 4%
over 0.08%; marijuana found in 8.5%,
prescription drugs found in 8.5%,
when alcohol present, 65% of deaths
result of motor vehicle accident or
getting caught in or under an object
compared with 47% when alcohol not
present.

Analysis of body fluids Alcohol found in 13.3% with BACs
over 0.10% for 9.2%; only one illicit
drug found; 7% tested positive for
prescription drugs that could have
altered key functions such as reaction
time or coordination.

Self-report alcohol and drug use and
accidents

17% reported accidental injuries, 41 of
which occurred at work; logistic
regression indicated drinking at work
not associated with accidents, but 5 or
more drinks per day or use of
psychoactive drugs elevated accident
risk.

Self-report alcohol and drug use and
accidents

Employees in high-risk jobs more
likely to use drugs and drink
frequently; alcohol and drug use not
related to accidents in low-risk jobs;
drug use best predictor of accidents for
high-risk jobs.

Company drug-testing program and
company accident records

Accidents increased from 1983 to
1985 when drug testing began;
accidents decreased in 1986 and 1987;
drug positive employees 5 times more
likely to be in accident than control
group although included tests for cause.

Preemployment drug tests and company
accident records

Marijuana positive showed increased
risk for accidents and injuries during
first year of employment; cocaine
positives showed slight risk increase
for injuries.
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Outcome Study Sample
Normand et al. (1990) Postal service applicants

Turnover Blank and Fenton (1989) 1,052 naval recruits
McDaniel (1988) 10,000 military recruits
Normand et al. (1990) Postal service applicants
Zwerling et al. (1990) Postal service applicants in

Boston
Kandel and Yamaguchi (1987) 1,325 young adults in New

England
Newcomb (1988) Young adults followed up in

Los Angeles
White et al. (1988) 376 middle-class, white adults

in longitudinal study
Job satisfaction Mangione and Quinn (1975) 1,327 wage and salaried

workers
Perone et al. (1979) Industrial workers with

extreme scores on drug use
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Data Result
Preemployment drug tests and company
accident records

No significant relationship found
between preemployment drug test and
subsequent accidents.

Preemployment drug tests and military
retention records

2.5 years after entering service, 81% of
THC-negative and 57% of THC-
positive recruits still in service; 14% of
THC-positive left because of drug/
alcohol problems, 21% for behavioral
problems compared to 1% and 8% of
THC-negative group.

Self-report drug use and military
discharge records

Preservice drug use correlated 0.08 with
unsuitability discharge.

Preemployment drug tests and company
retention records

No significant relationship between
preemployment drug use and turnover;
drug positive 1.5 times more likely to
be fired, although firing usually related
to excessive absenteeism.

Preemployment drug tests and company
retention records

Marijuana positive 1.6 times higher
turnover than drug negatives and 2
times as high involuntary turnover.

Self-report drug use and job mobility Concurrent use of marijuana, other
illicit drugs, and daily drinking
associated with reduction of job tenure;
drug effects more likely to lead to job
loss rather than job change.

Self-report drug use and job status Frequently losing jobs significant
predictor of disruptive alcohol,
marijuana, and other drug use.

Self-report drug use and occupational
status

No relationship found between chronic
or current use of marijuana or alcohol
and occupational status.

Self-report drug use and job satisfaction Small correlation (-0.12) between job
satisfaction and drug use at work only
for men 30 years or older.

Self-report drug use and job satisfaction No differences between drug users and
nonusers in either real or simulated jobs.
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Outcome Study Sample
Hollinger (1988) 9,175 employees from 47

organizations
Lehman et al. (1990a, 1991) 1,325 municipal employees

Other outcomes Mangione and Quinn (1975) 1,327 wage and salaried workers
Newcomb (1988) Young adults followed-up in

Los Angeles
Lehman and Simpson (1992) 1,325 municipal employees
Rosenbaum et al. (1992) 1,081 municipal employees
Blum et al. (1993) 136 employed men
Salyards (1993) Postal service applicants
Lehman et al. (1992) 1,325 municipal employees
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Data Result
Self-report drug use and job satisfaction Employees dissatisfied with jobs 75%

more likely to drink at work.
Self-report drug use and job satisfaction Dissatisfied employees more likely than

satisfied employees to drink heavily, use
illicit drugs.

Self-report drug use and job behaviors Drug-using males over the age of 30
more likely than nonusing counterparts to
engage in counterproductive behaviors.

Self-report drug use and job behaviors Engaging in vandalism at work
significant predictor of disruptive alcohol
use, marijuana use, and hard drug use.

Self-report drug use and job behaviors Drug use significant predictor of physical
withdrawal behaviors, and antagonistic
psychological and behaviors.

Self-report drug use and job behaviors Illicit drug users more likely than alcohol
users who were more likely than
nonusers to engage in variety of negative
work behaviors.

Self-report alcohol and drug use;
collateral ratings of conflict avoidance
and performance

Heavy drinkers rated as significantly
lower on technical performance, self-
direction, interpersonal relations, and
higher on conflict avoidance.

Preemployment drug tests and
company EAP utilization, disciplinary
action, and medical claims

Employees testing positive for drugs at
hire used EAP more for substance abuse
problems, had higher utilization of
medical benefits, and more likely to be
disciplined for conduct offenses.

Self-report drug use, attitudes, and
perceptions of co-workers

Employees exposed to co-worker drug or
alcohol use more likely to report
problems in work group, more likely to
have negative attitudes toward
management efforts to combat drug use,
and have lower job satisfaction and faith
in management.
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make stable estimates. It is not known how the samples were selected, and
the time period being evaluated in the study is not stated. Furthermore,
members of both the drug-tested group and the EAP group may have been in
those groups precisely because of problems like absenteeism. Most importantly,
the use of frequency-matched control groups is problematic when attempting to
produce equivalent groups for comparison purposes (Salyards and Normand,
1991).

Sheridan and Winkler (1989) report on an evaluation of drug testing at the
Georgia Power Company. Their data on absenteeism were less consistent than
in other studies. Employees who tested positive on company drug tests were
compared with employees testing negative. However, results of for-cause and
random tests were mixed, and tests for cause are given for employees who have
already been identified as having work-related problems. Results showed that
positives were not significantly more absent than negatives, but for absenteeism
based on unpaid sick leave, personal time, and disciplinary suspensions,
negatives were significantly more absent than the company norm, and positives
were significantly more absent than negatives in 1986 but not in 1987. These
results are, no doubt, influenced by the presence of for-cause tested individuals
in both the positive and negative groups. For-cause negatives probably had the
kinds of problems associated with alcohol and other drug use or else they would
not have been tested.

Accidents

The relationship between employee alcohol and other drug use and
accidents is mixed, despite the heavy media attention given to accidents by
employees working under the influence and the seemingly obvious association
between working while impaired and having accidents. Perhaps the most well-
known findings linking alcohol and other drug use and accidents are found in
the transportation industry. Accidents involving public carriers are often highly
publicized in the media. A single accident can have catastrophic consequences,
by resulting in significant loss of life or injury to the public, extensive
environmental damage, and huge damage costs. A few well-publicized
accidents can both seriously damage the public's confidence in the safety of the
transportation system and give rise to lawsuits for substantial damages, thus
greatly affecting the economic health of transportation companies. For these
reasons, the relationship between alcohol and other drug use and transportation
accidents has long been a well-funded focus of research attention.

Evidence on the relationship between alcohol and drug use and accidents
in industries other than transportation is mixed. There are many possible
reasons for the failure to find consistent associations, one being that on-the-job
accidents are relatively rare events and thus difficult to
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predict. Moreover, there is little evidence that working under the influence is
widespread; many employees who do work under the influence may be able to
compensate for their impairment, and there is a substantial amount of variation
across individuals as to how a specific drug at a given dose affects performance.
Given the evidence of higher rates of absenteeism among alcohol and other
drug abusers, it is possible that many workers who are too impaired to work and
thus more susceptible to accidents stay home from work. Some workers who
may be impaired on the job work in positions in which they are not at risk for
accidents, such as office settings. Other workers impaired on the job who work
in positions in which they are at risk for accidents may be able to avoid
dangerous tasks, thus reducing the likelihood of an accident.

In the transportation industry, in contrast, workers who operate vehicles
cannot avoid jobs in which they are at risk for accidents. Thus, impairment may
become a more important issue for vehicle operators than for some other jobs.
Even minimizing risky tasks may be different for vehicle operators. For
example, truck or bus drivers need to complete their routes and do not often
have alternative activities they can be involved in if they are impaired.
Moreover, the stigma that attaches to alcohol and other drug use by
transportation workers may lead them to work for fear that excessive absences
would call attention to their use, whereas workers in other industries would see
absence from work as the best solution. Finally, certain stimulant drugs like
caffeine and methamphetamines may in certain circumstances slightly improve
performance. Transportation workers may feel that such boosts are necessary to
meet job demands, even if in the long run dependence has adverse safety
consequences.

Because of the special significance of alcohol and other drug use and
accidents in the transportation industry, we review the literature on accidents in
transportation first, followed by a discussion on the evidence of alcohol and
other drug use and accidents in other industries. (For a more detailed treatment
of the transportation literature, the reader is referred to Alcohol and Other
Drugs in Transportation: Research Needs for the Next Decade (Transportation
Research Board, 1993).

Accidents in the Transportation Industry

Much of the public concern regarding alcohol and other drugs in the work
force has been precipitated by highly publicized accidents in the transportation
industry. Table 5.2 recalls some examples that helped sensitize public
perceptions to problems associated with drugs on the job. Although a few
accidents involving alcohol or other drug use do not establish a significant
relationship for an industry as a whole, the effect of such accidents on public
confidence and perceptions and the significant damage even
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a single accident can cause mean that such reports are important in their
own right.

Alcohol has long been heavily implicated in fatal automobile accidents. In
a study of data from 15 states with relatively complete reporting statistics, Fell
(1982) estimated that 59 percent of drivers killed in accidents had alcohol in
their blood, and 49 percent had blood alcohol content (BAC) at 0.10 percent or
higher. A discriminant analysis approach to estimating alcohol-involved fatal
crashes developed by Klein (Klein, 1986; Fell and Klein, 1986) estimated
alcohol involvement in about one-half of fatal crashes, with 75 percent of those
involving BACs at 0.10 percent or higher. Sixteen percent of injury crashes and
8 percent of property damage accidents were estimated to involve alcohol.
Although the presence of alcohol in a fatal accident does not necessarily imply
that alcohol was a cause of the accident, the data are so overwhelming that a
general causal link cannot be denied.

A report by the Transportation Research Board (TRB) (1987) estimated
that 750 fatal crashes occur annually in which a commercial vehicle driver has
been drinking. Although this is a substantial number of accidents, only 15
percent of commercial vehicle drivers in fatal crashes had detectable levels of
alcohol, compared with 45 percent of all drivers in fatal crashes. However, in 75
percent of fatal crashes involving trucks, someone other than the truck driver is
killed. In accidents in which the truck driver is killed, 22 percent of drivers are
found to have been drinking and 16 percent to have BACs above 0.10 percent.
The TRB, we should note, was forced to estimate the number of alcohol-related
crashes because the BACs of commercial vehicle drivers involved in fatal
crashes are not well reported. Its report states that BACs are reported for only
11 percent of surviving drivers, and 14 percent of those have alcohol in their
bloodstreams, 8 percent above 0.10 percent.

The National Transportation Safety Board (1990) reported on a study of
truck drivers from 182 heavy-truck crashes in which the driver was fatally
injured. One-third of drivers tested positive for illicit drugs. Marijuana and
alcohol were found most frequently (13 percent each) followed by cocaine (9
percent), other stimulants (8 percent), and amphetamines (7 percent). Forty-one
percent of the alcohol and other drug-positive drivers tested positive for
multiple drugs. Impairment from alcohol and other drugs was determined to be
a factor in the accident for 87 percent of cases in which the drivers tested
positive for drugs.

Mandatory post-accident drug and alcohol testing for railroad accidents
was examined by Moody et al. (1990). Overall, 351 events involving 1,398
persons were included in the study. Of these, 6 percent tested positive for illicit
drugs or alcohol. However, results showed that, in 27 percent of fatal accidents
and 16 percent of nonfatal accidents, at least one employee involved
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in the accident tested positive for an illicit drug. Marijuana was the most
common illicit drug found (62 percent of positives) followed by cocaine (20
percent). In approximately one-third of the events that involved drug positives,
alcohol or other drugs were found to be causally related to the accident. The
raw figures suggest that marijuana plays a greater role compared with alcohol
than it probably does, possibly because marijuana metabolites are present in
urine for days or weeks (for chronic users) after consumption, yet alcohol is
rapidly metabolized. Moreover, as Chapter 4 makes clear, while performance
decrements attributable to alcohol emerge clearly in laboratory studies,
decrements attributable to marijuana are harder to find.

An analysis of the drug testing program of the Southern Pacific Railroad
(Taggart, 1989) describes accident rates before and after widespread drug
testing was begun. Urinalysis testing was begun in August 1984 and included
for-cause and preemployment testing. Alcohol was also included in the testing
protocol. Positive tests decreased from a high of 23 percent at the beginning of
the program, to 12 percent in the first full year, to 6 percent in 1987. Personal
injuries showed similar declines during the same time period, decreasing from
15.5 per 200,000 person hours worked in the last full year before testing began
to 5.8 in the first 6 months of 1988. Train accidents attributable to human
failure also dropped from pretest levels. In 1983 there were 22.2 human factor
train accidents per 1 million train miles, and in the first 7 months of 1988 there
were 2.2 human factor train accidents per 1 million train miles. Although these
appear to be impressive changes in accident rates, there were no comparison
groups and so it is not possible to determine whether the change in accident
rates was due to the testing program. For example, new company policies or
programs or changes to the old ones may have been implemented or
improvements in track beds or other conditions could have been made during
that period, resulting in lower accident rates.

Alcohol and other drug use does not appear to be an important factor in
aviation fatalities, according to a study by Kuhlman et al. (1991). Blood, urine,
and tissue samples from 377 aviation fatalities in 1989 were analyzed. Alcohol
was found in 5 percent of cases, marijuana in 1 percent, and cocaine metabolites
in 2 percent. There was minimal use of therapeutic depressants or stimulants.
The authors concluded that the data showed no consistent pattern of alcohol or
other drug use among aviation fatalities.

Accidents in Other Industries

The incidence of alcohol and other drug use among workers fatally injured
on the job in Alberta, Canada, was examined by Alleyne et al.
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(1991), and among workers killed on the job in Harris County, Texas, by Lewis
and Cooper (1989).

Alleyne et al. (1991) studied 459 deaths occurring at work in Alberta
between 1979 and 1986. Of these deaths, 373 were tested for alcohol, 82 for
marijuana, and 329 for other drugs. Eleven percent of fatalities tested for
alcohol had detectable alcohol levels, with 4.3 percent over 0.10 percent. The
only illicit drug identified was marijuana, which was found in 9 percent of cases
tested. Prescription drugs were found in 9 percent of cases, and nonprescription
drugs in 7 percent. When alcohol was present in a fatally injured worker, 65
percent of deaths were the result of a motor vehicle accident or getting caught in
or under an object. When alcohol was not present, 47 percent of fatalities were
due to these types of accidents.

A study of 207 fatal work-related injuries occurring in 1984 and 1985 in
Harris County, Texas (including the city of Houston), examined the incidence
of alcohol and licit and illicit drugs (Lewis and Cooper, 1989). Detectable levels
of alcohol were found in 13 percent of fatalities and 9 percent had BACs over
0.10 percent. Only one case of illicit drug use was detected, and one person
tested positive for both alcohol and other drugs. Seven percent of the workers
tested positive for prescription drugs that could have altered key functions, such
as reaction time or the coordination needed to prevent injury. In neither study of
fatal injuries do the authors show that the presence of alcohol or drugs was
causally related to the fatal accidents, nor did either study seek to determine
whether the deceased workers who tested negative were killed in accidents
caused by impaired coworkers.

A telephone survey of 1,740 randomly sampled employed adults in the
New England region was conducted by Hingson et al. (1985). Respondents
were asked about their levels of alcohol consumption, whether they consumed
alcohol at work, and general patterns of drug use. They were also asked about
any injuries that required medical attention in the previous year, whether these
injuries resulted in an overnight hospitalization, whether they occurred on the
job, and the nature of the injuries. If respondents reported injuries, they were
asked whether they had consumed any alcohol or other drugs in the 6 hours
before the accident.

Overall, 17 percent of respondents reported accidental injuries in the last
year, and of these 41 percent occurred at work. More than three-fourths of
respondents drank alcoholic beverages, but only 7 percent averaged 3 or more
drinks per day. Four percent had been drunk on the job in the month before the
interview, and 13 percent reported coming to work hung over or high. A total of
8 percent had taken illicit drugs in the previous month that might have affected
their functioning at work.

Results of logistic regression analyses indicated that alcohol consumption
at work was not associated with job accidents, but averaging 5 or more drinks
per day elevated the relative risk of accidents compared with abstainers.
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Heavy drinkers were 1.7 times as likely as abstainers to report an
accidental injury, 3.8 times as likely to report injuries requiring hospitalization,
and 2 times as likely to report a job-based injury. Respondents reporting use of
psychoactive drugs were 1.7 times as likely as abstainers to report work
accidents and 2.4 times as likely to report having been hospitalized as the result
of an accident.

Holcom et al. (in press) examined the relationship between alcohol and
other drug use and accidents in a sample of municipal employees. Information
on alcohol and other drug use, accidents, personal background, and job
characteristics and background was collected via self-report survey of 1,325
randomly selected employees. Measures of use included lifetime use of any
illicit substance, alcohol consumption away from work, illicit drug use in the
last year, and use of alcohol or illicit drugs at work in the last year. The accident
outcome was a composite measure that included three types of accidents in
which the respondent was the source of the accident, not just an accident victim:
minor personal injury accidents, major personal injury accidents, and equipment
damage accidents. Employees were categorized into high-risk (safety-sensitive)
and low-risk job groups for analysis.

Discriminant function analyses were used to classify employees within
each risk sample into accident and no-accident groups. Variable domains from
personal background, including demographic variables and measures of
deviance/social maladjustment, job background, including job characteristics
and job attitudes, and alcohol and other drug use were used as discriminators.
Employees in the high-risk job category were more likely than employees in
low-risk jobs to use alcohol frequently (39 compared with 29 percent) and to
use alcohol or other drugs at work (13 compared with 8 percent). In the low-risk
job category, there were no differences between employees in the accident and
no-accident groups on any of the alcohol and other drug use measures. In the
high-risk category, employees who had reported an accident in the last year
were more than four times as likely as accident-free employees to report illicit
drug use in the last year (17 compared with 4 percent). In the discriminant
function analyses, drug use at work and illicit drug use in the last year were the
best discriminators of accidents for the high-risk jobs; for low-risk jobs, illicit
drug use did not contribute to the discrimination of accident groups. As we have
noted when discussing other studies, the significant association of alcohol and
other drug use with accidents does not necessarily mean that the relationship is
causal.

In the evaluation of the Utah Power and Light Company's substance abuse
program (Crouch et al., 1989), accident rates increased between 1983 and 1985,
but the trend upward stopped in 1985 when the drug-testing program was
initiated, and there were statistically fewer accidents in 1986 and 1987. Drug-
positive employees were five times more likely to be in an
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accident than their control group. However, the drug-positive group was small
and included employees tested for cause. It is unknown how many were tested
because of an accident. The evidence does not allow one to conclude that the
decrease in the accident rate after initiating the drug-testing program was due to
the drug-testing program.

The two postal service studies showed mixed results for accidents and
injuries. In the Boston area sample reported by Zwerling et al. (1990),
marijuana positives showed an increased risk for accidents and injuries during
the first year of employment, and cocaine positives showed a slight increased
risk for injuries. Marijuana positives were 1.55 times as likely as drug negatives
to have an accident and 1.85 times as likely to be injured; cocaine positives
were 1.85 times as likely as drug negatives to be injured. The national study of
postal service employees (Normand et al., 1990) did not find a significant
relationship between testing positive and having an accident at work. This lack
of a relationship may, however, be due to the low rate of accidents.

Turnover

A number of studies have addressed the issue of turnover or job mobility
in relation to alcohol and other drug use. One approach involves the measuring
of preemployment illicit drug use, using self-report or urinalysis data, and then
following employees after employment to evaluate turnover (e.g., Blank and
Fenton, 1989; McDaniel, 1988; Normand et al., 1990; Parish, 1989; Zwerling et
al., 1990). Other studies have used population studies of several different
populations and analyzed job mobility in relation to alcohol and other drug use
(e.g., Kandel and Yamaguchi, 1987; Newcomb, 1988; White et al., 1988).

Several studies examining the relationship between preemployment illicit
drug use and turnover were conducted with military recruits. Blank and Fenton
(1989) collected data on 1,052 naval recruits who were tested for marijuana and
other illicit drugs before entering the Navy. A positive marijuana test did not
disqualify potential recruits. Half of the studied sample were marijuana-
positive; an equal number of marijuana-negative subjects was selected from the
same applicant pool as a comparison group. Approximately 2.5 years after
entering the service, 81 percent of the marijuana-negative group and 57 percent
of the marijuana-positive group were still in the Navy. Fourteen percent of the
marijuana-positive group had left the service due to alcohol or other drug
problems and 21 percent because of behavioral or performance problems,
compared with 1 percent and 8 percent, respectively, for the marijuana-negative
group. However, the increased attrition in the marijuana-positive group may be
due to the increased surveillance
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these positive new recruits were subjected to as a result of the positive
preenlistment test.

McDaniel (1988) used self-reports of illicit drug use among over 10,000
military recruits and compared preservice illicit drug use to unsuitability
discharges. Preservice illicit drug use correlated .08 with discharge, although
discharge was also correlated with cognitive ability (r = -.06). Thus, even
though the prevalence rate of previous illicit drug use was relatively high (49
percent), the validity for predicting job suitability was rather low. McDaniel
concludes that other selection factors would probably do a better job of
selecting employees who are likely to do well on the job.

In the studies of postal employees, Normand et al. (1990) reported that
there was not a significant relationship between drug test results and overall
turnover or voluntary turnover. However, drug positives were 1.55 times as
likely as drug negatives to be fired. Zwerling et al. (1990) found similar results
for turnover, with marijuana positives having 1.56 times higher total turnover
than did drug negatives and 2.07 times as high involuntary turnover.

Kandel and Yamaguchi (1987) examined job mobility in relation to
alcohol and other drug use in a sample of 1,325 young adults aged 24 to 25 in
New York state. Three patterns of drug use were investigated, including daily
alcohol use, monthly use of marijuana, and monthly use of other illicit drugs.
Job mobility was examined as job separations, job changes, and job losses.
Other illicit drug use among men and women and daily alcohol use among
women were found to have strong associations with job separation, but these
were attributed to selection rather than to impairment because the effects of
former and current use of these drugs were equally strong. In other words, these
data suggest that those who chose to use alcohol and other drugs are people who
would probably experience employment instability even if they did not use
them. Current daily use of alcohol among men and marijuana use among
women were also associated with higher job separation rates; there were
differences between those who continued and those who stopped using these
drugs, suggesting that alcohol and other drug use may have played a causal role.
When other factors were controlled, concurrent use of marijuana, other illicit
drugs, and daily alcohol drinking was associated with a reduction of job tenure
of 1.3 years for women and just under 1 year for men. Alcohol and other drug
effects were more likely to lead to job losses rather than to job changes.

A study of alcohol and other drug use and work patterns for a sample of
middle-class, white ''baby boomers" did not find a relationship between alcohol
and other drug use and employment status (White et al., 1988). A longitudinal
analysis of 376 respondents available in a follow-up found that neither chronic
nor current use of marijuana or alcohol had any adverse effect on the
respondent's employment status. However, the sample used in
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the study was unique, and the authors warn against extrapolating these results to
the larger population.

Newcomb's (1988) follow-up study of young adults in the Los Angeles
area reversed the hypothesized causal relationship and used work-related factors
to predict measures of problem drinking, marijuana, cocaine, and any drug use.
Frequently losing jobs in the last 4 years was a significant predictor of any
disruptive drug use, disruptive hard drug use, and disruptive cannabis use.
Losing a job in the last 6 months was a significant predictor of disruptive
alcohol use, disruptive cannabis use, and any disruptive drug use. Although job
instability was one of the most consistent predictors of disruptive alcohol or
other drug use among the work-related factors, correlations tended to be small.

Job Satisfaction

A number of studies have found significant associations of alcohol and
other drug use with employees' job satisfaction. Depending on the theoretical
perspective, job satisfaction can be considered a precursor or an outcome of use.
However, the same can be true of many of the other work-related outcomes
associated with use. No studies have been able to adequately assess causal
direction. However, job satisfaction is an important work-related variable that
has been associated with a variety of other work outcomes, such as intentions to
quit, turnover, and job performance.

Mangione and Quinn (1975) studied responses from a sample of 1,327
wage and salary workers in the Quality of Employment Survey. Men and
women were analyzed separately, and within gender, employees younger than
30 were analyzed separately from employees age 30 and older. There was a
significant but small (r = –.12) correlation between job satisfaction and illicit
drug use at work, but only for men age 30 and older.

In a laboratory simulation task, Perone et al. (1979) first surveyed
industrial workers about drug use, and then, to enhance the likelihood of finding
a relationship, placed only those subjects with extreme scores on illicit drug use
into their user and nonuser groups. The subjects in these groups were given a
laboratory simulation involving a repetitive task. Job satisfaction was measured
for both the subject's real jobs and their simulated jobs. There were no major
differences between illicit drug users and nonusers with regard to either real or
simulated jobs.

Hollinger (1988) examined 9,175 responses to a mailed survey of
employees in 47 organizations representing 3 industries. Working while
intoxicated was predicted in a logistic model by variables representing age,
gender, social interaction with coworkers, and job satisfaction. Dissatisfied
employees reported that they worked while intoxicated at a rate 75 percent
higher than satisfied employees.
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The Lehman et al. (1990a) study of municipal employees also showed
significant relationships between job satisfaction and alcohol and other drug
use. Employees with low satisfaction were more likely than employees with
high satisfaction to report using alcohol (79 compared with 72 percent), getting
drunk (52 compared with 44 percent), and having alcohol problems (23
compared with 13 percent). Dissatisfied employees also reported more often
that the use of prescription or over-the-counter drugs adversely affected their
ability to work (11 compared with 5 percent for over-the-counter; 12 compared
with 3 percent for prescription drugs). Finally, dissatisfied employees were
more likely than satisfied employees to report lifetime use of marijuana (28
compared with 16 percent) and other illicit drugs (18 compared with 7 percent),
marijuana use in the last year (10 compared with 3 percent), last year use of
other illicit drugs (7 compared with 2 percent), use of illicit drugs within the last
month (7 compared with 2 percent), and use of illicit drugs at work in the last
year (3 compared with 0 percent). In a multivariate analysis, including other
work and personal background variables, job satisfaction was not found to be a
significant predictor of use, suggesting that bivariate relationships may not be
causal in nature (Lehman et al., 1991).

Other Outcomes

Employees' alcohol and other drug use has also been associated with a
variety of other job outcome measures. These include counterproductive
behaviors such as theft, vandalism, and purposely doing work wrong (Mangione
and Quinn, 1975; Newcomb, 1988); job withdrawal behaviors (Lehman and
Simpson, 1992; Rosenbaum et al., 1992); low job productivity and difficult
interpersonal relations at work (Blum et al., 1993); higher medical claims, EAP
referrals, and disciplinary infractions (Salyards, 1993); and negative coworker
attitudes (Lehman et al., 1992).

Mangione and Quinn (1975) and Newcomb (1988) found that alcohol and
other drug users were more likely than nonusers to engage in counterproductive
behaviors. In Mangione and Quinn's study, men over age 30 who reported using
illicit drugs at work were more likely than their nonusing counterparts to engage
in such deviant behaviors as spreading rumours or gossip, intentionally doing
poor work, stealing merchandise or equipment, not reporting accidentally
damaged equipment or merchandise, and damaging equipment or merchandise
on purpose. There was no significant relationship between these behaviors and
use at work for women or for men under age 30. Newcomb found that engaging
in vandalism at work was a significant predictor of problem drinking, marijuana
use, hard drug use, and any drug use.

Several different measures of on-the-job behaviors were analyzed in
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Lehman and Simpson's (1992) study of municipal employees. Job behaviors
included positive work behaviors (doing more work than was required,
volunteering to work overtime, trying to improve working conditions),
psychological withdrawal behaviors (thinking of being absent, daydreaming,
chatting with coworkers, spending work time on personal matters), physical
withdrawal behaviors (leaving work early, falling asleep at work, taking long
lunch breaks), and antagonistic behaviors (arguing with coworkers, filing
formal complaints, insubordination). A measure of counterproductive behaviors
was examined but not used because of restricted variance.

Examination of bivariate relationships between the work behavior factors
and alcohol and other drug use indicated that employees reporting alcohol or
other drug use at work, illicit drug use in the last year, lifetime illicit drug use,
or heavy alcohol use tended to engage in more frequent psychological and
physical withdrawal and antagonistic behaviors. There were no differences
between user groups on positive work behaviors, except that employees who
reported lifetime illicit drug use reported slightly higher levels of positive work
behaviors than did employees who never used illicit drugs.

Each of the four job behavior factors was then regressed on domains of
predictor variables, including personal background, job background, job
climate, and alcohol and other drug use. The unique contribution of use to the
prediction of job behaviors was assessed by adding the block of variables on
alcohol or other drug use to the regression equation after the other variable
blocks had been entered. These results indicated that use uniquely accounted for
significant although small amounts of variance in each of the four job behavior
factors, with the amount of uniquely explained variance ranging from 4 percent
in the case of physical withdrawal behaviors to 1 percent for positive work
behaviors.

An examination by Rosenbaum et al. (1992) of bivariate relationships
between a variety of job behaviors and alcohol and other drug use in a sample
of municipal workers showed that illicit drug users were more likely than heavy
alcohol users, who in turn were more likely than nonusers, to engage in
negative work behaviors. For example, 73 percent of illicit drug users argued
with coworkers compared with 63 percent of heavy alcohol users and 52
percent of nonusers. Forty percent of illicit drug users disobeyed supervisors'
instructions, 32 percent stole work supplies, and 22 percent intentionally did
their job wrong compared with 29 percent, 12 percent, and 10 percent of heavy
alcohol users and 19 percent, 11 percent, and 6 percent of nonusers,
respectively. Likewise, illicit drug users were more likely than others to let
coworkers do their work (57 compared with 44 percent of heavy alcohol users
and 36 percent of nonusers), complain of illness at work (69 compared with 54
and 48 percent), daydream about nonwork activities (40 compared with 17 and
15 percent), and fall asleep at
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work (42 compared with 21 and 17 percent). It should be noted, however, that
these measures are based on self-reports and thus are subject both to the biases
this method entails and to common methods variance.

Alcohol use and job performance measures were examined by Blum et al.
(1993), in their study of 136 employed men. Measures of alcohol consumption
and job performance, including assessments of conflict avoidance, technical
performance, self-direction, and interpersonal relations, were obtained from the
workers and the collateral sources they had named for referrals. Although light
and heavy drinkers did not generally differ on their self-assessments of job
performance, heavy drinkers were rated as significantly lower on all four scales
by their references. Thus heavy drinkers were seen by others as having lower
technical performance, self-direction, interpersonal relations, and higher
conflict avoidance than light drinkers. More consistent differences were found,
however, for the two social aspects of job performance (conflict avoidance and
interpersonal relations) than for the technical aspects (technical performance
and self-direction).

An expanded analysis of the postal service data examined use of medical
benefits, EAP referrals, and disciplinary infractions an average of 3.3 years after
hire (Salyards, 1993). Results indicated that employees who tested positive at
the time of hire were more than 2.7 times as likely as employees who tested
negative to subsequently experience problems requiring EAP intervention, with
marijuana positives being twice as likely and cocaine positives being 6.27 times
as likely to do so. Positives were 3.5 times as likely as negatives to use the EAP
because of alcohol problems and 5.7 times as likely to do so because of illicit
drug problems. Although drug positives were more likely than negatives to be
disciplined, much of the difference was due to attendance-related offenses.
However, positives were 1.6 times as likely as negatives to be disciplined for
conduct offenses.

Those who tested positively for illicit drugs at the time they were hired
also showed significantly higher utilization of medical benefits than those who
tested negative. Comparisons between positives and negatives indicated that,
compared with negatives, positives were 1.7 times as likely to be above the
median on the total number of claims filed, 1.9 times as likely to be above the
median on the total dollar amount of their claims, and 3.4 times as likely to file
claims involving alcohol or other drug-related diagnoses (Salyards, 1993).

Alcohol and other drug use has also been linked to employees' job attitudes
and perceptions of coworkers. Lehman et al. (1992) asked municipal employees
about their awareness of use among their coworkers, whether use in their work
group affected their ability to get the work done, and their attitudes toward
company policies regarding employee use of alcohol and other drugs. More
than 40 percent of respondents reported that coworker use sometimes caused
poor-quality work in their work group; more than 30
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percent blamed coworker use for poor communication, more chances for
injuries, and damaged equipment. Employees exposed to higher levels of
alcohol and other drug use by coworkers also were much more likely to
attribute work-related problems to coworker use.

Employees exposed to alcohol and other drug use in their work group
viewed management efforts to deal with the problem much more negatively
than did employees who were not exposed. Employees not aware of coworker
use were much more likely not to have an opinion about company efforts to
deal with the matter. Employees exposed to coworker use were also more likely
to favor preemployment and random urine testing programs. A discriminant
analysis used attitudes such as job satisfaction, job involvement, faith in
management, and organizational commitment to discriminate between
employees not exposed to coworker use, and those exposed to low or high
levels of coworker use. Job attitudes significantly discriminated between
coworker use groups. Employees with a high exposure to coworker use had
lower job satisfaction and less faith in management than did employees not
aware of coworker use.

Summary

A wide variety of job outcomes and behaviors has been associated with
employees' use of alcohol and other drugs. These include absenteeism,
accidents, turnover, job satisfaction, counterproductive behaviors, psychological
and physical withdrawal behaviors, and coworker attitudes. Despite the wide
variety of research in the studies reviewed above, few definitive statements can
be made about the impact of using alcohol and other drugs on job performance.
The abundance of evidence presented here indicates that the relationship
between use and job behaviors and outcomes is clearly negative. However, the
magnitude of the relationships found is generally small, and causal spuriousness
and direction are problems that have not been adequately addressed in the
literature.

Part of the problem is that the research designs and methods are not
amenable to establishing causality. Even when reliable relationships can be
reported, the current research does not allow unequivocal causal assertions
about those relationships. Perhaps the most reliable relationship involves use
and absenteeism. However, the evidence does not necessarily show that use
causes higher absenteeism. It is possible that other variables can account for the
relationship, for example, general deviance or subjective job stress that induces
both use and absenteeism.

The other job outcome that has shown consistent results involves accidents
in the transportation industry. Although the presence of alcohol and other drugs
in transportation accidents is considerable, it is much lower than that found
generally in motor vehicle accidents. However, accidents in
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the transportation industry, perhaps to a greater extent than most other
industries (except possibly the nuclear industry), have the potential to cause
great harm to the public and thus are more likely to result in public concerns
regarding employees' use of alcohol and other drugs and lack of confidence in
public carriers. Alcohol is by far the most implicated drug in transportation
industry accidents. Laboratory studies on the effects of alcohol as well as
predicted differences in the role alcohol plays in single versus multiple car
fatalities allow cause to be ascribed with more confidence in transportation
accidents.

When attempting to understand the complex relationships between alcohol
and other drug use and job performance across diverse industries, the issues of
deviance and impairment are often pertinent. Untangling the magnitude and
direction of causal links—which may include deviance and impairment and
which may go from behavior to alcohol and other drug use or vice versa or both—
poses difficult but critically important issues that must be attended to when
attempting to attribute negative work outcomes to use. And yet, as we point out
in Chapter 7, it is less critical if the goal is simply to decide whether a drug-
testing program will have an impact on an organization's overall productivity
level.

To date, most of the research efforts that have sought to shed some light on
the potential causal relationship between alcohol and other drug use and job
performance have used designs and research methods that do not allow these
relationships to be satisfactorily untangled. Relationships that are reported are
often mixed and generally not very strong. For example, some studies have
found positive relationships of use to turnover; others have not. Some of the
inconsistency can be attributed to different or flawed research designs.
Inconsistencies can also be attributed to the highly skewed distributions of most
variables of interest. Most employees do not abuse illicit drugs or alcohol, most
employees do not have accidents at work, and most employees do not abuse
absence policies. Thus, finding consistent relationships between relatively rare
events such as alcohol and other drug abuse and accidents requires a carefully
designed study with a large sample size and reliable measures—a difficult task
indeed. It is not enough, however, to show consistency or even causality. From
a policy standpoint, attention must be paid to the magnitude of these effects as
well.

The use of flawed research designs is also an important issue to be
considered when interpreting these studies. Unreliable variables and common
method variance plague studies based on self-report data; specification errors
abound in models attempting to find the most relevant predictors of job-related
behaviors; urine test results are erroneously used to classify employees as users
or nonusers (i.e., high rate of false negatives); and evaluation studies use
inadequate comparison or control groups, or no comparison groups at all, to
name some of the problems that a reader encounters.
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Each of the studies reviewed here contains serious limitations. However,
consistent results across even seriously flawed designs can help increase our
understanding of this difficult area. This is fortunate because, even though we
can and should do much better than we have done, flaws are often unavoidable
in studies of complex human behaviors.

It is thought that alcohol and other drug use by the work force has a
significant impact on society. This perception appears corroborated by the
extant research, for virtually all of it, including the best-designed studies, report
some associations between alcohol or other drug use and distressing, dangerous,
or other dysfunctional behaviors. However, it is difficult, given the current
research base, to make definitive statements regarding the magnitude of the
impact of alcohol and other drug use at work. Many of the effects found, though
significant statistically, are small to moderate. Indeed, the available research,
taken as a whole, should soften the concern about employee alcohol and other
drug use often found in the popular media. But the picture that science presents
of alcohol and other drug problems in the workplace may change in either
direction. Our current understanding of the area is limited, and much more
research needs to be done.

PRODUCTIVITY COSTS OF ALCOHOL AND OTHER DRUG
USE

The field studies reviewed above have attempted to assess the causal link
between alcohol and other drug use and work-related behavior. Other
researchers, primarily economists, have tried to go further and estimate the
costs that such use imposes on society. This research has received substantial
attention both in the scientific community and among the public. This section
describes the nature of such studies and critically evaluates their methods and
conclusions. We begin by briefly summarizing one of the best and most widely
cited such studies. We then explain why this study and related studies are by
themselves inadequate to guide public policies. Finally, we examine in detail
how such studies attempt to evaluate the effect of alcohol and other drug use on
worker productivity.

Overview of a Typical Cost-of-Drug-Use Study

Rather than summarize the cost-of-drug-use studies done to date, we focus
on one recent, widely cited study that subsumes the results of most previous
studies and represents perhaps the best example of such studies. This study
(Rice et al., 1990) determines the costs of alcohol and other drug use to society
by totaling estimates of treatment, morbidity, mortality, and crime costs. We
discuss each of these cost estimates in turn. For brevity, our discussion of those
cost estimates focuses most strongly on results related
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to illicit drugs, and we only briefly discuss the results related to the use of
alcohol. We note, however, that Rice et al. estimate costs of alcohol use at $70
billion compared with $44 billion for illicit drug use.

Treatment and support costs are those health care expenditures that result
from illicit drug use. They include expenditures for short-term hospitalization,
outpatient care, medicine, research and training, program administration, and
the net cost of private insurance related to illicit drug treatment. For the year
1985, Rice et al. estimate illicit drug treatment and support costs of
approximately $2.1 billion. The vast majority of this total stems from visits to
hospitals and other institutions devoted specifically to the treatment of illicit
drug-abuse-related conditions.

Morbidity costs reflect the "lowered" productivity that results from illicit
drug use. Cost-of-drug-use studies equate productivity with income. They
compare the income of illicit drug users and nonusers to determine the
reduction in income due to illicit drug use. Personal characteristics such as age,
sex, and education are commonly controlled in making these comparisons. Rice
et al. estimate morbidity costs for 1985 of just under $6 billion.

Mortality costs equal the income that would have been earned by
individuals who die from illicit drug use had they not died prematurely. To
estimate mortality costs, it is assumed that a person of a given age and sex who
dies of illicit drug use would have had a future income stream consistent with
the current cross-sectional age-sex distribution of income. The estimated
mortality costs for 1985 are $2.6 billion.

Crime-related costs have two main components. The first consists of
public and private expenditures on the portion of the criminal justice system
that deals with illicit drug-related offenses, including federal efforts at drug
traffic control. This component of crime-related costs is estimated at $13.2
billion for 1985. The second component is the losses imposed on the victims of
illicit drug-related crimes and the forgone earnings of individuals who are
incarcerated for their illicit drug use or who engage in criminal activity, rather
than legal employment, because of their illicit drug use. This component of
crime-related costs is estimated at $19.3 billion for 1985, of which almost $14
billion represents forgone earnings of individuals who engage in criminal
activity because of illicit drug use.

Interpreting Cost-of-Drug-Use Studies

Although their conclusions are widely cited by the media, politicians, and
others in the public policy arena, cost-of-drug-use studies do not by themselves
provide an economic justification for any particular public policy toward
alcohol and other drugs. The reason they do not is that, as emphasized by
Harwood et al. (1984), Harwood (1991) and Sindelar (1991), economically
based policy recommendations should reflect an evaluation of the
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costs and benefits of particular policies, not an evaluation of the total costs of
the activity the policy seeks to change. This point is fundamental and well
recognized by the authors of many cost-of-drug-use studies (e.g., Harwood et
al., 1984), but it is often overlooked by those who cite these studies to justify
government actions.

Measuring the costs associated with alcohol and other drug use does not, in
other words, determine the extent to which these costs might be increased or
decreased by specific public policies. For example, consider the policy proposal
that funding for alcohol and other drug abuse treatment centers be increased. If
those who would receive treatment as a result of additional funding are likely to
be program dropouts, additional funding might be ineffective in reducing
alcohol and other drug use and its associated costs. If, however, the new
clientele consists of people who are strongly desirous of reducing their alcohol
and other drug use but are unable to afford existing treatment programs, such
expenditures might be highly cost-effective. Estimating the total amount of
money currently spent on treatment, which is essentially what occurs in studies
like those by Rice et al. (1990), tells us nothing about the likely effects of
increased funding for treatment.

Costs of Alcohol and Other Drug Use: Worker Productivity

The component of cost-of-drug-use studies that is most relevant to
understanding the interactions between alcohol and other drugs and the
workplace is the "diminished" worker productivity attributable to alcohol and
other drug use. Existing studies estimate this cost component by comparing the
wage rates (or income) of individuals (or households) who use illicit drugs or
alcohol with the wage rates (or income) of those who do not, controlling in the
better studies for other observable characteristics such as age, sex, race,
education, health status, marital status, and family background. A finding that
illicit drug or alcohol use is correlated with wage rates or income, possibly
controlling for other factors, is usually interpreted as showing that illicit drug or
alcohol use affects worker productivity. It should be noted, however, that, for
the purpose of this report, productivity effects and earning effects are used
interchangeably. Ideally, one would like to be able to obtain a direct measure of
productivity; however, because such measures are not easily obtained,
researchers must settle for using less than perfect indices or proxies of the
construct of interest (i.e., productivity). That is, earning differentials are
typically evaluated in attempts to estimate the impact of alcohol and other drug
use on productivity.

Despite important differences in data sets, productivity measures, control
variables, sample periods, and estimation procedures, a consistent set of
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empirical regularities emerges from this literature. These are described in the
sections that follow.

Alcohol Use and Productivity

Problem or heavy drinking is negatively related to household income,
although the strength and statistical significance of the relation depends on the
measure of problem drinking considered. Berry and Boland (1977), using a
1968 National Household Survey, show that the mean income of households
with a male problem drinker (defined as having a large number of alcohol-
related consequences) is 18 percent lower than the mean income of households
without a problem drinker. Harwood et al. (1984), extending work by Cruze et
al. (1981), use 1979 National Household Survey data from NIAAA to show that
most available indicators of problem drinking are negatively correlated with
household income (controlling for other characteristics) and that a few of these
indicators display large and significantly negative correlations with household
income. Rice et al. (1990), using 1980-1984 Epidemiological Catchment Area
(ECA) data, find that a measure of lifetime alcohol abuse or dependence is
significantly negatively correlated with household income. These results do not,
however, exclude the possibility that low income either contributes to or proxies
for variables that contribute to problem drinking.

Mullahy and Sindelar (1989) also examine the relation between alcohol
abuse and income using ECA survey data. They find that alcoholism has no
direct relation with earnings but does have an indirect relation: alcohol abuse is
associated with lower educational attainment and marital stability, which in turn
are associated with lower earnings. In a follow-up study, Mullahy and Sindelar
(1991) examine gender differences in labor market responses to alcoholism.
Using multiple-site data from the ECA survey, they find that alcoholism is
typically negatively related to both labor force participation and income for the
full sample. However, the relation varies by stage of the life cycle and by
gender. They demonstrate that their results depend on the variables controlled
for and whether the dependent variable is labor force participation or income.

Low to moderate drinking is associated with higher wages. Berger and
Leigh (1988) use the Quality of Employment Survey to estimate separate wage
equations for drinkers and nondrinkers among both men and women. They find
that drinkers earn higher wages than nondrinkers, after controlling for
differences in observable characteristics. Their result is robust to changes in
model specification, identification assumptions, and definition of drinker status.
Harwood et al. (1984) find that over a range of alcohol consumption of up to
two ounces per day, the amount of alcohol consumed
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is positively correlated with household income. This might occur because
higher income leads to increased discretionary consumption of alcohol.

Marijuana Use and Productivity

Heavy or long-term marijuana use is negatively related to both household
income and wages for men but appears to be positively related to wages and
household income for women. Harwood et al. (1984), considering a population
that aggregates men and women, find that daily marijuana use for a period of at
least a month at some point in the past is negatively related to household
income. Register and Williams (1992), considering men only, report that in the
1984 National Longitudinal Survey of Youth (NLSY), marijuana use for longer
than 8 years is negatively related to current wages. Kaestner (1991), who also
examines the 1984 NLSY, finds that heavy lifetime or past-30-day marijuana
use is insignificantly negatively related to wages for men and significantly
positively related for women.

Current or moderate lifetime marijuana use is either essentially
uncorrelated with wages or income or is modestly positively correlated.
Harwood et al. (1984) report that all measures of current marijuana use or
lifetime marijuana use other than having smoked marijuana daily for at least a
month display insignificant correlations with household income, with some
point estimates positive and some negative. Rice et al. (1990) state that results
based on use of particular drugs are ill defined and therefore do not report any
details. Register and Williams (1992) find that, averaged over the whole
sample, marijuana users and slightly lower wages than nonusers. Controlling for
a range of observed characteristics, however, reveals a positive and significant
correlation between marijuana use and current wages. Kaestner (1991) reports
negative, insignificant correlations for men and positive, generally significant
correlations for women with all measures of marijuana use.

Cocaine and Other Drug Use and Productivity

The relation between any level of cocaine or other nonmarijuana drug use
and wage rates or income is either insignificant or positive. Harwood et al.
(1984) state that they could find no significant results relating illicit drug use to
household income for any illicit drug other than marijuana. Again, Rice et al.
(1990) state that results based on the use of particular illicit drugs were ill
defined and therefore do not report any details. Gill and Michaels (1992), using
1980 and 1984 NLSY data, find that a wage differential that favors illicit drug
users over nonusers increases when the comparison is made between hard drug
users (cocaine, heroin, etc.) and all other illicit drugs. Register and Williams
(1992) document a higher average
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wage for cocaine users than nonusers, and they show that cocaine use is
positively although insignificantly correlated with wages after accounting for
observable characteristics. Kaestner (1991) finds that virtually all measures of
cocaine use are positively correlated with wage rates, and these correlations are
substantially larger and more significant for women than men.

Demographic Differential Effects

In studies for which comparisons are available, the relation between
alcohol and other drug use and productivity is usually more negative (less
positive) for men than for women. Rice et al. (1990) show that alcohol abuse is
more negatively correlated with household income for men than women up
through age 34, after which the relation reverses, and that illicit drug abuse is
negatively correlated with household income for men of all ages but positively
correlated for women of all ages. Kaestner (1991) documents a negative and
usually insignificant correlation between various measures of marijuana use and
wages for young men and a positive and usually significant correlation for
young women. He documents a positive but small and usually insignificant
correlation between various measures of cocaine use and wages for men and a
positive, larger, and usually significant correlation for women.

Variations in Results Across Outcome Measures

The comparisons that employ household income as a measure of
productivity suggest, on average, associations that are more negative between
alcohol and other drug use than comparisons based on wages. However, no
study uses data on both measures of productivity, so it is difficult to isolate the
effects of using a particular productivity measure. In comparing studies with
one measure or the other, one also faces differences in data sets, drug variables,
control variables, sample periods, and population characteristics (e.g., only
young people in the wage regressions whereas all ages in household income
regressions). Nevertheless, when similar alcohol and other drug variables are
employed, household and individual measures of productivity display similar
correlations with alcohol and other drug use. In large part, earlier studies appear
to have obtained substantially more negative relations than more recent studies
because they emphasized those results that used measures of heavy use or
abuse. Even in the early studies, most measures of use for alcohol and other
drugs show small negative to small positive correlations with productivity.

The failure of alcohol and other drug use to display the ''expected"
negative correlation with productivity does not appear to result mainly from
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an effect of alcohol and other drug use on productivity via the labor supply.
Register and Williams (1992), using the NLSY data, find that marijuana use is
associated with a decreased probability of being employed but that cocaine use
has no significant relation to the probability of employment. Zarkin et al.
(1992), using the 1990 National Household Survey on Drug Abuse, examine the
prevalence of illicit drug use by work status and the relation between illicit drug
use and measures of labor supply: weeks worked during the past year, number
of sick days taken during the past month, and number of days of work skipped
for nonmedical reasons during the past month. Their prevalence estimates
indicate that the working population has a slightly higher rate of alcohol and
other drug use than the total household population. Their regression results
indicate that illicit drug use is associated with fewer weeks worked, whereas
alcohol use is associated with more weeks worked. Illicit drug use is not related
to the number of sick days taken, but past-month illicit drug use is related to an
increased number of work days skipped. Kaestner (1992) finds a negative
relation between illicit drug use and labor supply in cross-sectional estimates
but little significant relation in longitudinal estimates.

INTERPRETING THE EMPIRICAL RESULTS

Despite the substantial differences in results across studies, careful reading
suggests some consistencies in the empirical results. Heavy or problem use of
marijuana or alcohol is generally associated with lower productivity (with the
possible exception of women in the case of marijuana) and low to moderate use
of any illicit drug or alcohol is either positively associated with productivity or
simply not significantly related.

Despite the consistency of the empirical evidence, however, interpretation
of this evidence must proceed cautiously. The key problem of interpretation
may be called the heterogeneity effect. Put simply, individuals differ along
several dimensions, some observable and some not. Observable characteristics
include sociodemographics such as education, age, race, and gender. These
variables are likely to influence job compensation and are usually included in
wage equations. However, several unobservable characteristics may be equally
or even more likely to influence wages. These unmeasured variables include
motivation, aggression, intelligence, ambition, discipline, and the like. If
characteristics such as these influence wages, and if alcohol or other drug use is
correlated with one or more of these variables, then the estimated relation
between such use and wages will tend to pick up these latent effects. Thus, an
estimated negative relation between use and wages or income may simply
indicate that less ambitious people are likely to both use alcohol or other drugs
and have low wages; the inference that such use causes low wages would not be
justified. Similarly, an estimated positive

IMPACT OF ALCOHOL AND OTHER DRUG USE: OBSERVATIONAL/FIELD STUDIES 166

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.



Copyright © National Academy of Sciences. All rights reserved.

Under the Influence?: Drugs and the American Work Force
http://www.nap.edu/catalog/2118.html

relation could indicate that creative or gregarious individuals are likely to both
use alcohol or other drugs and have high wages without suggesting any causal
effect.

Another problematic aspect of some of these studies and others (Mills and
Noyes, 1984; Newcomb and Bentler, 1986, 1988; Kandel 1984; White et al.,
1988) that have examined the association between alcohol and other drug use
and income level is that most results are based on cross-sectional data largely
among youthful samples. Potential problems associated with cross-sectional
designs and the use of restricted age range samples is illustrated by the results
of recent analyses of longitudinal data. In analyzing income and alcohol and
other drug use data, Newcomb and Bentler (1988) found that greater polydrug
use by teenagers was associated with increased income 4 years later. They
explained this finding by noting that adolescent polydrug users were more
likely than those who used few or no drugs to begin working right out of high
school and not attend college. Those who used few or no drugs as teenagers
were more likely to go to college and delay entry into the work force.
Therefore, adolescent heavy alcohol or other drug users may be expected to
earn higher incomes than less heavy users as young adults, since they will have
been in the work force for 4 years while those less involved in drugs continued
their education.

In a follow-up of this same sample, Newcomb and Bentler (1992) found
that 4 years later the relationship between income and teenage polydrug
involvement had reversed. Both adolescent alcohol and other drug use and
increased use of alcohol and other drugs into adulthood was associated with
reduced income by the time people reached their mid-to-late twenties. The
researchers explain this reversal by assuming that the greater education of the
low alcohol and other drug users eventually resulted in higher income (an
elevated earning potential ceiling) than that enjoyed by those who were
involved with alcohol and other drugs as teenagers and maintained or continued
such involvement. The latter had a short-term income benefit but suffered over
the long run from a low ceiling to their earning potential.

Clearly, more prospective data must be analyzed to characterize more
adequately and precisely the dynamic relationship between alcohol and other
drug use and income. Reliance on cross-sectional data is inappropriate and
possibly gravely misleading. Furthermore, a much wider age range must be
studied than the primarily young groups represented in these studies.

In addition to these general problems, there are some more technical but
nonetheless fundamental problems with most cost-of-drug use research. Wage
rates as a measure of productivity are biased because they are observed only for
employed individuals and do not reflect the productivity costs that would be
incurred by individuals out of the labor force. While researchers today
commonly recognize and attempt to address this problem (Gill and Michaels,
1992; Register and Williams, 1992; Kaestner, 1991),
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the methods used, so-called Heckman corrections (Heckman, 1976, 1979), do
not seem adequate to the task. Not only are they sensitive to model
misspecification, but at best they can only estimate how alcohol and other drug
use would have affected the wages of the unemployed if they were employed.
What matters, however, is the extent to which alcohol and other drug use leads
individuals to become unemployed. But even these criticisms are less important
than the fact that Kaestner (1991) demonstrates that the corrections appear to
make no difference to the results in any event.

Some of the studies that use wages as the productivity measure attempt to
control for the fact that the relationship between wages and alcohol and other
drug use is potentially bidirectional; each may affect the other (e.g., Kaestner,
1991). Such similarity, if it exists, will inflate the estimated correlation between
alcohol and other drug use and wages. Correcting for the simultaneity problem
requires the availability of "instrumental" variables that affect alcohol and other
drug use and not wages. Spousal income is commonly treated as such a
variable, but Gill and Michaels (1992) demonstrate that the spouses of alcohol
and other drug users typically have low income. If, holding other demographic
characteristics constant, users of alcohol and other drugs tend to marry people
with low incomes, then simultaneous equation estimation techniques will
incorrectly adjust for the effect of income on alcohol and other drug use and
could lead to overestimates of the negative relation between such use and
wages. Simultaneous equations estimates may thus be worse than the estimates
that make no correction for simultaneity bias.

In sum, there are serious difficulties with estimating the causal relations
between alcohol and other drug use and productivity and with attempts to
estimate the costs of use in general. Current estimates can be taken only as
ballpark figures. They are probably correct in suggesting that there are great
costs, even if the most concretely measured costs are those incurred in the
attempt to control alcohol and other drug use because of the assumed magnitude
of nonenforcement costs. Work to refine cost-of-drug-use measures should
proceed, but even if substantial progress is made, we should not confuse
measures of the cost of drug use with the expected net benefits of policies
aimed at limiting those costs.

The committee's conclusions and recommendations that follow are based
on a critical review of the literature on the impact of alcohol and other drug use
on employees' work-related behavior as well as studies that have explored the
relationship between use and productivity/cost estimates. They are intended to
highlight the need to expand scientific knowledge of how alcohol and other
drug use affects work-related behavior and to improve the quality of research
aimed toward this end.
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CONCLUSIONS AND RECOMMENDATIONS

•   Field studies have consistently linked alcohol and other drug use to higher
rates of absenteeism; they also provide evidence of an association between
alcohol and perhaps other drug use and increased rates of accidents,
particularly in the transportation industry. Less consistent evidence exists
linking alcohol and other drug use to other negative work behaviors,
although the current research base is insufficient to support firm
conclusions. When associations between alcohol and other drug use and
counterproductive workplace behavior are found, relationships are most
often of moderate or low strength even when they are statistically
significant.

•   The empirical relationships found between alcohol and other drug use and
job performance are complex and need not imply causation. Relationships
may exist for some job performance outcomes like absenteeism but not for
others. Alcohol and other drug use may be just one among many
characteristics of a more deviant lifestyle, and associations between use and
degraded job performance may be due not to drug-related impairment but
to general deviance or other factors.

Recommendation: To intervene more effectively in improving job
performance, we must develop a better research base from which to assess
how alcohol and other drug use and other factors act alone and in
combination to degrade job performance.

• Widely cited cost estimates of the effects of alcohol and other drug use
on U.S. productivity are based on questionable assumptions and weak
measures. Moreover, these cost-of-drug-use studies do not provide estimates of
potential savings associated with implementing particular public policies toward
alcohol and other drugs.

Recommendation: Further research is needed to develop refined,
defensible estimates of how much alcohol and other drug use costs specific
organizations and society at large. Business decision makers and policy
makers should be cautious in making decisions on the basis of evidence
currently available.
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6

Detecting and Assessing Alcohol and Other
Drug Use

The response of many employers to the perceived problem of alcohol and
other drug use has been to establish drug-testing programs, either voluntarily or
in compliance with federal regulations. Drug-testing programs typically have
two main purposes: (1) to determine drug use among a firm's employees or
prospective employees and (2) to deter such use for reasons of safety,
productivity, and health. Given the preponderance of drug-testing programs
among the drug intervention programs of U.S. corporations, a substantial
portion of this chapter is devoted to describing what these programs entail;
committee members thought it was critical to provide the reader with a
thorough description of the technological issues associated with commonly used
analytical methods of urinalysis drug testing. The extent to which these
programs have been shown to be effective in achieving these goals is the
subject of Chapter 7.

Both direct and indirect methods are used to detect alcohol and other drug
use among the work force. Biochemical analysis and self-reports are the two
most commonly used direct methods for assessing substance use. Each has
limitations. Biochemical methods, primarily urinalysis, usually detect only
recent use and generally cannot measure patterns or frequency of use. Although
hair analysis can potentially trace longer-term patterns of use, data on the
measurement properties of this analytical technique are still limited. Self-report
methods can measure patterns and frequency of alcohol and other drug use but
are limited by validity problems, primarily involving the failure of some
respondents to disclose use.
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To avoid the limitations of the direct methods, the use of indirect methods
for assessing drug use and identifying drug users has been rapidly growing.
Indirect approaches typically involve measuring or observing behaviors or
responses that are frequently associated with alcohol and other drug use and
inferring use from what is observed. They too have significant limitations, but
they can complement the information gleaned from biochemical analysis and
self-reports.

This chapter first provides a brief historical perspective on the evolution of
what is currently the most common biochemical method for detecting applicant
and employee alcohol and other drug use in corporate America. It then reviews
the main procedural components of forensic drug-testing programs. That is
followed by a description of the most widely used indirect methods for
assessing alcohol and other drug use: personal profiles, and behavioral
indicators. The chapter ends with the committee's conclusions and
recommendations.

EVOLUTION OF BIOCHEMICAL DRUG TESTING

The analysis of urine specimens and other body fluids to determine if
particular individuals have used various drugs is not new. Drug testing in
forensic toxicology and some clinical hospital laboratories predates President
Reagan's executive order of September 1986 by at least 15 years (Finkle, 1972;
Hawks and Chiang, 1986). The results of urine testing and their use as evidence
in legal contexts has been tacitly accepted in the United States for many years.
Large-scale drug testing was originally stimulated by the Department of
Defense's (DoD) need to monitor its armed forces during the Vietnam War era,
and by the heroin ''epidemic" in the 1970s, which resulted in thousands of
patients being treated with methadone (Federal Register, 1972) and were
required to be drug free and monitored to confirm that they were not taking
additional drugs. In late 1980 the testing industry further expanded as the Navy,
following a series of incidents that highlighted the pervasive use of marijuana
among their personnel, announced a policy of "zero tolerance" for illicit drugs
(Cangianelli, 1989). Over a period of 2 years they designed and implemented a
testing program that required contracted laboratories to analyze more than 2
million urine specimens each year in order to monitor and control illegal drug
use in the Navy. By the time the naval program was in place, the other branches
of the services had followed suit (Willette, 1986). Private industry then
followed. By 1985, several major U.S. corporations included drug testing in
applicant screening programs, and some selected employees with the stated
motive of promoting occupational safety and employee assistance (Frings,
1986; Hanson, 1986).

The technical, logistical, and laboratory operations requirements to support
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these massive testing programs were wholly inadequate in the beginning. They
rested primarily on cumbersome, inefficient, and nonspecific techniques, such
as thin layer chromatography (TLC) and gas chromatography (GC). Many of
the laboratories doing drug testing had little notion of what constituted legally
adequate work, and experienced forensic analytical toxicologists were few.
Performance testing surveys revealed serious inaccuracies in some laboratory
results. These survey reports still haunt toxicologists and are quoted repeatedly
by antagonists to today's employee drug-testing programs, although the data are
now obsolete (Hanson et al., 1985; McBay, 1986; Boone, 1987). Throughout
the 1970s the National Institute on Drug Abuse (NIDA), mainly through their
Research Technology Branch, and the DoD sponsored projects to develop new
techniques and analytical methods for the detection of illicit drugs and their
metabolites in urine and other body fluids (Foltz et al., 1980). Immunoassays
such as EMIT, an enzyme-based assay, and Abusescreen, a radio-labeled assay,
came to fruition in 1981, and improved gas chromatography, and eventually
mass spectrometry (GC/MS) became available. Variants of these techniques
now form the core of almost all urine analysis methods for detecting evidence
of illicit drug use.

Against this long background and the example provided by the DoD,
President Reagan issued an executive order in 1986 directing federal agencies
to achieve a drug-free federal workplace, an action that was catalyzed by the
report of the President's Commission on Organized Crime (1986). In July 1987
Congress expanded on the executive order by enacting a law that required urine
testing for federal employees, including employees of federal contractors, and
also required that technical and scientific guidelines and standards of practice
be met by all laboratories testing urine specimens covered by the law. Scientists
from NIDA and forensic toxicologists worked intensively to define a practical
laboratory program that would permit testing human urine for five commonly
used illicit drugs and their metabolites, with a minimum of error and a
maximum of protection for employees. The results of their work were published
as "Mandatory Guidelines for Federal Workplace Drug Testing Programs" in
April 1988 (Federal Register, 1988). Just 3 months later, a National Laboratory
Certification Program was implemented by NIDA, which required strict
adherence to the guidelines and certification standards. Today there are almost
100 laboratories certified by HHS1 as competent to conduct forensic urine drug
testing for, at a minimum, marijuana, cocaine, opiates, amphetamines, and
phencyclidine and

1 Note that the 1992 ADAMHA Reorganization Act (P.L. 102-321) resulted in NIDA's
National Laboratory Certification Program and related activities being transferred to the
Substance Abuse and Mental Health Services Administration of the U.S. Department of
Health and Human Services.
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their metabolites. The HHS-NIDA guidelines have since been revised and
updated (Federal Register, 1993). In 1989 the Nuclear Regulatory Commission
(NRC) established its own regulations, and following the Omnibus
Transportation Act of 1991 the Department of Transportation (DOT) issued
regulations that included testing for alcohol and permitted individual urine
specimens to be split into two before submission to the laboratory. The DOT
issued proposed rule making for their program in January 1993 (Federal
Register, 1993).

Professional organizations have shown an interest in certifying laboratories
in which their members are employed. Most notably, the College of American
Pathologists, which has a long history of monitoring, improving, educating, and
regulating clinical laboratories, has established a program to which many
laboratories subscribe. Their guidelines compare well with those of NIDA and
differ only in detail (College of American Pathologists, 1990). Similarly, some
states have enacted statutes and regulations specifically to control laboratories
doing employee drug testing. These regulations vary greatly. Although the
laboratory aspects of federal testing programs have become a model, and
proposed new federal legislation may set minimum standards for all drug
testing (The 1993 Drug Testing Quality Act—HR33), for the moment, a vast
amount of testing is not done in NIDA-certified laboratories. These unregulated
programs often include preemployment, random, for-cause, and penal testing.

In a period of about 20 years, urine testing has moved from identifying a
few individuals with major criminal or health problems to generalized programs
that touch the lives of millions of citizens. It has given rise to a distinct and
lucrative industry, with activities ranging from specimen collection to medical
treatment, that was unimagined just 10 years ago. Tens of millions of urine
specimens are analyzed every year in laboratories that vary from NIDA-
certified operations to uncertified testing at workplaces, in amateur and
professional sports, in doctor's offices, and in jails. One idea that motivates such
widespread testing is the well-intentioned and generally popular goal of
deterring the abuse of drugs among employed people and in other selected
populations. There are, however, serious differences between the deterrence-
oriented identify, catch, and punish philosophy and the less punitive identify,
treat, and rehabilitate approach. These orientations often conflict and can
seriously confound forensic toxicologists and medical review officers who are
responsible for interpreting drug test results.

At the end of 1989 NIDA's Division of Applied Research sponsored a
consensus conference to assess technical, scientific, and procedural issues of
employee drug testing after about 18 months of operations following the
President's executive order. A report was published early in 1990 (Finkle et al.,
1990) that expressed the views and recommendations of the conference
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participants, that included politicians, government officials, representatives of
business, industry and labor, as well as laboratory scientists and physicians.
Their recommendations for improvements in the guidelines for testing as well
as concerns related to laboratory certification and other important aspects have
not been implemented nearly 4 years later, although few minor
recommendations have been included in the revised HHS-NIDA guidelines
(Federal Register, 1993). This type of inaction is particularly unfortunate and
has recently been paralleled with another important report (Rollins, 1992),
which evaluated the efficacy of on-site testing (still not released by NIDA).

BIOCHEMICAL METHODS FOR DETECTING DRUG USE

Forensic urine drug testing begins with specimen collection from the
donor, proceeds to laboratory analysis, and then, in properly run programs,
culminates in the interpretation of reported results by a medical review officer.
These three components of the test are interdependent and essential to the
integrity of the process and the validity of the laboratory results. The laboratory,
however, is the only actor in this sequence that is subject to certification and
regulation under the federal guidelines. Since actions based on drug tests may
often be contested legally, the testing process must have sufficient integrity to
establish the validity of test results. Showing such integrity requires detailed
attention to prescribed procedures, quality control, and documentation.

Specimen Collection

When a specimen is collected for clinical purposes, there is no suspicion
that the donor altered the specimen or attempted to subvert the analysis. It is
generally part of a medical evaluation, the donor has health incentives to
cooperate, and there is no legal attention to the test results. The same is not true
for employee testing, which may involve use of illegal drugs and possible loss
of employment. Thus, special procedures must be used to ensure that a
specimen reaching the laboratory can be clearly identified as coming from a
particular donor's urinary bladder, at a particular time and place, and that the
specimen is unadulterated and has not been tampered with between collection
and submission to the laboratory.

These procedures have been described by Caplan and Dubey (1992). They
begin with specimen collection under either direct or indirect observation.
Direct observation means that the collector observes the urination and can attest
to the fact that the specimen came directly from the donor into the collection
container. This is not a common practice in typical employee-testing programs.
In the indirect collection process, the actual voiding of
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urine is not witnessed, but safeguards are taken to ensure specimen integrity.
Common measures include ensuring no access to water taps, placing a bluing
agent in the toilet bowl, and measuring of the urine specimen temperature
immediately after collection to detect any dilution or specimen substitution. In
collections by either procedure after the urine is voided, a tamperproof seal is
placed over the collection bottle for transportation by courier to the laboratory.
In addition, security seals are generally preprinted with unique identification
numbers, and the specimen donor is required to date and initial the seal after it
is placed on the collection container. The specimen is accompanied to the
laboratory by a completed chain-of-custody form. This form not only requests
the particular analysis but it also documents the date, time, and process of
collection and provides the link between the specimen and the donor. A new
government-approved form designed by DOT with the advice of scientists in
the field and based on the past 5 years experience is likely to become the
standard by the end of 1993 (D. Smith, personal communication, 1992).

A minor industry has developed to provide specimen collection services.
Managing urine collection systems is not a trivial task. Simply keeping track of
specimens poses difficulties when, as is frequently the case, collection sites
send samples to several different laboratories and serve several different
employers. While there is some uniformity in the federal system, in the private
sector employers use different chain-of-custody forms, collection kits, seals,
and courier services. Neither the companies who provide collection services,
urine collectors, nor the sites at which they work are in any way regulated. It is
generally the responsibility of employers and laboratories to select experienced
and trustworthy collectors.

Tactics often used in attempts to confound urine analyses include dilution
of the urine, substitution of drug-free urine, and the addition of substances that
may render the urine unsuitable for analysis. Typical adulterants are salt,
bleach, detergents, vinegar, bicarbonate, hand soap, vitamin C, ammonia,
peroxide, and phosphate (Warner, 1989; Pearson et al., 1989). Recording
specimen temperature at the time of collection is a useful check against possible
urine substitution or dilution with cold water. Specific gravity and concentration
of creatinine (a component of urine) may also indicate dilution, but recent
studies strongly suggest they are of limited value for this purpose (Needleman
et al., 1992; Peat, personal communication, 1992). The likely use of acidic or
alkaline adulterants is suggested by massively altered urine pH.

Temperature, specific gravity, and pH are easily measured. When the urine
collection procedure is indirect (not observed), then determination of creatinine
at the laboratory may be a useful determinant that the submitted specimen is
actually human urine. None of these tests is specific for
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adulteration or particular diseases, however, and the general health status of the
donor may also affect the values.

At present the specimen submitted to the laboratory for analysis is
invariably urine. Although more difficult to analyze, blood or plasma can be
more informative and useful for forensic and clinical interpretations; however,
the routine use of venopuncture to obtain blood specimens is not likely to be
acceptable by either donors or the law. In special circumstances, such as testing
for drug-induced impairment following a vehicular or industrial accident, blood
testing is commonly seen as appropriate and often occurs. Deep lung air
exhaled into a breath-testing device to assess blood alcohol concentration is
now the specimen of choice in drinking-driving law enforcement programs
(Dubowski, 1992). The National Highway and Transportation Safety
Administration has approved a variety of portable and larger instruments for
breath testing, which will undoubtedly be used as a convenient way to test for
alcohol under the new DOT regulations. Saliva is another possible specimen.
Saliva has been used to test for some therapeutic drugs and their metabolites,
and there is evidence that certain illicit drugs are also detectable through saliva
tests (Schramm et al., 1992). Practical difficulties, which include collecting an
adequate volume of defined saliva, problems posed by the mixing of parotid
saliva with common mixed mouth secretions, and the analytical sensitivity
required have limited, perhaps unduly, research on saliva tests, and so little is
known about the pharmacokinetics or biodispositional properties of those
markers of illicit drugs that can be found in saliva.

In contrast, the use of head hair as a specimen to determine illegal drug use
is under intensive study. Since Baumgartner (Baumgartner, 1984, 1989) used an
immunoassay technique to detect the most commonly used illicit drugs and
their metabolites in hair, the analytical toxicology of hair has been the subject of
symposia, position papers, and extensive research in both the United States and
Europe (Sunshine, 1992; Moeller, 1992). Hair can be and is analyzed in specific
forensic cases but has not yet found favor in employee drug-testing programs.
Although the question of whether hair analysis reliably and accurately detects
drug use is being extensively studied, there is at present no body of reference
data like that which exists for urine that would allow hair to become a routinely
examined specimen. A consensus conference held under the auspices of the
Society of Forensic Toxicologists with NIDA support concluded that the use of
hair analysis for employee and preemployment drug testing is premature given
current information on hair analysis for illicit drugs (National Institute on Drug
Abuse, 1990; Keegan, 1991; U.S. Food and Drug Administration, 1990).

Technical issues relating to analytical accuracy, precision, sensitivity, and
specificity are as yet unresolved and the threshold concentrations that are
needed to define potentially false-positive or false-negative results for

DETECTING AND ASSESSING ALCOHOL AND OTHER DRUG USE 183

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.



Copyright © National Academy of Sciences. All rights reserved.

Under the Influence?: Drugs and the American Work Force
http://www.nap.edu/catalog/2118.html

either screening or confirmation procedures have not been established. One
important point to note is that no reference material is available with which to
standardize analytical methods. In addition, the quantities of drugs and
metabolites incorporated into hair, especially cannabinoids, may be below the
detection limits of routine confirmatory (GC/MS) procedures. Issues relating to
the external contamination of hair, washing or other aspects of sample
preparation, and minimum sample sizes for analysis are all unresolved. The
pharmacology and toxicology of drugs in hair is also poorly understood at
present.

Among the matters we should know more about are the relationship
between the dose of the drug and the concentration of the drug or its metabolites
in hair over time, the minimum dose required to produce a positive analytical
result, the time interval between drug use and the appearance or detection of the
drug in the hair shaft, and the implications of individual variation by race, age,
sex, and hair characteristics. There is however, research under way on all of
these topics, and much has been published in the last 2 years, suggesting that
answers to questions that must be resolved may soon be available, and that head
hair will in fact be a useful specimen for the detection of illegal drug use
(Sunshine, 1992). Perhaps in 1994 a follow-up consensus conference to the
Society of Forensic Toxicologists Symposium would be in order to reassess
current knowledge. However, even if current questions regarding hair analysis
are clearly answered, the results could not address the issue of intoxication at
the time of collection nor could they determine whether the individual's use of
the drug resulted in intoxication at the time of consumption. Furthermore, hair
analysis results may provide accurate information concerning whether past drug
use occurred, but not in relation to where it occurred (e.g., on the job or off the
job).

Laboratory Methods

As already stated, NIDA requires urine analysis for only five drug classes:
marijuana (cannabinoids), cocaine (benzoylecgonine), opiates (morphine and
codeine), amphetamine and methamphetamine, and phencyclidine. A complete
analysis for these substances (analytes) is a multistep procedure that is carried
out serially, from specimen receipt and verification to authenticated final report.
Two of the three steps are analytical methods. The initial or screening test is
designed to efficiently identify those urine specimens that are negative—that is,
no drugs or metabolites are detected at concentrations above established cutoff
values. Those specimens that test positive initially are subject to a confirmatory
test which specifically identifies the drug, metabolite, or both, and assays the
concentration. In all laboratories that are part of government-regulated
programs, this two-stage procedure must
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be followed. The screening method, under NIDA guidelines, must be based on
an immunoassay, and the confirmation method must be an acceptable form of
gas chromatography-mass spectrometry (GC/MS).

Although there are many immunoassay techniques, the demands of high
volume (often thousands of specimens each day), efficiency, quality control,
and laboratory management limit the techniques in practice to enzyme
immunoassay (EMIT), fluorescence polarization immunoassay (FPIA), and
radio immunoassay (RIA). For reasons of cost, efficiency, and adaptability to
automated chemistry analyzers, most NIDA-certified laboratories use EMIT as
the initial screening method. The only large-scale forensic drug-testing
laboratories using RIA are those supporting DoD programs. FPIA is an
excellent method, but largely because of cost it has found favor principally as a
second-stage screening method for specimens that test positive for
amphetamines by EMIT. FPIA reagents are more specific for amphetamines
than the EMIT reagents and therefore screen out specimens that otherwise
might needlessly go to the confirmation stage.

These screening tests are necessarily designed to be highly sensitive to the
analytes but not specific in their response, which means that at the screening
stage some false-positive results can be expected. Thus, positive screening
results alone do not necessarily imply the presence of a tested-for drug or its
metabolite, and positive screening results cannot support a final report, nor can
different immunoassays be used as screening and confirmation in tandem. The
confirmation test must be based on a different chemical principle. This
approach to forensic, analytical toxicology accords with the recommended
guidelines and standards of the best-informed professional societies (American
Academy of Forensic Sciences, Society of Forensic Toxicologists, 1991).

Despite what careful science demands, there are unregulated drug-testing
programs that do not employ confirmation testing, including testing within the
penal system for compliance with parole conditions and probation and for
prisoner evaluation; testing for compliance in methadone maintenance
programs; and some workplace programs that use on-site "laboratories."
Relying on screening test results is an unacceptable practice that is particularly
serious in contexts in which personal liberty is at stake. The FDA requires
manufacturers of immunoassay test kits to include a statement in the kit: "The
assay provides only a preliminary test result. A specific alternative method must
be used to obtain a confirmed analytical result. Gas chromatography/mass
spectrometry (GC/MS) is the preferred confirmatory method." This clear and
carefully worded statement is ignored in some programs (Rollins, 1992; Finkle
et al., 1990).

When used by an appropriately trained and skilled laboratory technician,
GC/MS is the best method for confirming positive screening tests results (Hoyt
et al., 1987; Foltz et al., 1980). Although the types of GC/MS
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instruments and techniques for GC/MS analysis vary, the techniques in use can
provide very sensitive, specific identification either by analyzing a full mass
spectrum or, more usually, by monitoring at least three selected ions and
quantitation using deuterated internal standards of the drug or metabolite
sought. In most GC/MS assays, the analyses are derivatized to provide for
improved chromatographic characteristics and greater sensitivity.

This two-stage analytical procedure can achieve reliable results within
defined limits of sensitivity and precise quantitation at concentrations
significantly less than the HHS-NIDA established cutoff threshold values. Not
all programs use the NIDA cutoff concentrations; even government agencies
differ (see Table 6.1). The Nuclear Regulatory Commission allows licensees to
use cutoffs more stringent than NIDA requirements, and they often do so. DoD
has cutoffs for drugs not in the NIDA panel, such as barbiturates and LSD. The
variation in private-sector programs is even greater. There is nothing
intrinsically wrong with going beyond what NIDA requires, but there should be
a rationale for such choices that are supported by laboratory quality assurance
data and external blind performance testing that demonstrates laboratory
capability at and below the cutoffs chosen.

Although the two-stage method approved by NIDA appears well suited to
its task, there is a cost associated with rigidly setting the analytical methods to
be used in drug testing. Innovation may be stifled, and the drug testing industry
may fail to take advantage of new advancements in analytical chemistry or,
indeed, of existing methods that might find limited application in some
workplace programs. For example, thin layer chromatography (TLC) and high
performance liquid chromatography (HPLC) may not enjoy all the attributes of
sensitivity and specificity and efficiency required by very large programs and
high-volume laboratories, but these techniques have advanced far in the last
several years. The Toxi Lab system of thin layer chromatography has been
carried to a remarkable degree of sophistication

TABLE 6.1 Example of Administrative Threshold (cutoff) Concentrations
(nanograms/milliliter, January 1992)

NIDA DoD
Drug Immunoassay GC/MS Immunoassay GC/MS
Marijuana 100a 15 50 15
Cocaine 300 150 150 100
Opiates 300 300 300 300
Amphetamine(s) 1,000 500 500 500
Phencyclidine 25 25 25 25

a The 1993 revised HHS guidelines recommend 50 ng/ml.
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(DeZeeuw, 1992), and the same may be said of HPLC with diode array
ultraviolet detection systems (Logan et al., 1990). These techniques may well be
appropriate as qualitative confirmatory methods in small-volume, carefully
defined workplace programs. NIDA should be encouraged to support applied
research efforts to improve existing methods and develop new ones, even
though ultimately changing existing government regulations can be very
laborious and time-consuming.

No matter which analytical methods are used, their reliability depends on
laboratory quality control and assurance and demonstrated proficiency in the
processes employed. In government-regulated programs, the NIDA-certified
laboratory is the only component of the urine-testing process that is tightly
controlled and regulated with regard to quality. Quality control requirements
include review of documentation from specimen receipt to final report and of
the complete data package for every urine specimen analyzed. In addition,
analyses must take place in secure laboratories with limited access to specimens
by necessary personnel, and the integrity of the specimens must be documented
by internal chain-of-custody, quality control and analytical data review. All
records documenting tests results and quality control procedures must be
available for examination if the analysis is subject to legal challenge. These
documents are often referred to as litigation packages and provide a reviewable
history of the specimen in question. A litigation package should contain the
following documents (Crouch and Jennison, 1990; Crouch et al., 1988):

•   Collection site information (external chain of custody, temperature,
identification)

•   Courier receipt
•   Internal chain of custody form (note abnormal circumstances)
•   Specimen identification confirmation
•   Integrity check (pH, SG, etc.)
•   Accessioning chain of custody
•   Screening data (controls, calibrators, quality control, and certifying scientist

signatures)
•   Accessioning chain of custody for confirmation(s)
•   GC/MS data (controls, calibrators, quality control, and certifying scientist

signatures)
•   Positive identification validation report (signatures, numbers, cut offs)
•   Specimen long-term storage

Every NIDA-approved laboratory must have a quality assurance program.
Quality assurance programs involve documented procedures that the laboratory
follows to minimize human and technical error and to ensure the
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reliability of the analysis and final report by controlling the way specimens are
extracted and handled and the way analytical instruments are checked for
correct function. A typical flow of specimens in which checks and control
points are incorporated is shown in Figure 6.1 (Crouch and Jennison, 1990).
Quality assurance programs should at a minimum include: auditing specimen
collection and protocols; quality control of laboratory assays; participation in
open and external blind proficiency testing programs; and continuous training
of laboratory staff. The most complex of these components is the control of
laboratory assays. Quality assurance and control is described in detail in the
NIDA Standards for Certification of Laboratories; it must include the analysis
of instrument calibrators, open specimen controls, blind specimen controls and
establishment of specificity and sensitivity limits for all assays. For confirming
quantitative data, statistical linearity and precision must be defined. The
following should be regarded as the fundamental components of a laboratory
quality control program (Peat and Finkle, 1992):

1.  Limits of detection and quantitation should be known for each analyte
and may be determined by one of the following procedures:

(a)  mean value of the blank plus three standard deviations;
(b)  extension of the calibration curve to zero;
(c)  a designated signal-to-noise ratio;
(d)  a limit of at least 40 percent of the administrative cutoff value.

2.  For studies involving quantitation of an analyte, the following should
also be known:

(a)  linearity over the appropriate concentration range, which should include
a blank, and concentrations less than the cutoff value.

(b)  precision at designated concentrations over the linear range;
(c)  if available, deuterated internal standards should be used for GC/MS

assays. If not, then analogs of the analyte are preferred; and
(d)  each assay batch should include matrix-matched controls, both blanks

and positives.

3  For qualitative identification, controls should also be matched with the
biological specimen-urine and include a negative. At least one positive
and one negative should be included with each set of specimens for
analysis.

NIDA-certified laboratories are challenged with proficiency specimens
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FIGURE 6.1 Typical flow of NIDA HHS samples at the laboratory.
 SOURCE: Crouch and Jennison (1990).

every 2 months and are also inspected on site by three NIDA inspectors
every 6 months. At the inspection the laboratory director and certifying
scientists must be able to demonstrate that their urine-testing methods follow
the HHS-NIDA guidelines and NIDA Standard Operating Procedures. This is
an exacting, costly, and often stressful aspect of the NIDA Certification
Program, but it is absolutely essential to the integrity and credibility of certified
forensic laboratories. There are, however, growing complaints
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that NIDA inspections are becoming too expensive, detailed, intrusive, punitive,
and bureaucratic. NIDA should review with their Drug Testing Advisory Board
and representatives of the laboratories ways of reducing the financial burden
and complexity of obtaining and maintaining certification. The fine balance
between tight control and professional freedom needs guarding; respecting this
balance was the intent of the toxicologists who prepared the original guidelines.

On-Site Testing Facilities

Although millions of tests are performed annually in NIDA-certified urine
drug-testing laboratories, there are perhaps hundreds of other facilities, usually
small and often on site at industrial plants or near a major work force, that do
urine testing for drugs but do not generally meet the exacting standards required
by government-regulated HHS-NIDA laboratories. The reliability and
performance of on-site testing was discussed briefly at the NIDA Employee
Drug Testing Consensus Conference (Finkle et al., 1990). The delegates at that
conference recommended that facilities performing screening tests only should
be subject to basic forensic standards for specimen collection, chain-of-custody
documentation, and security. In addition, their test results should be subject to
inspection and review and, most important, all presumptive positive specimens
should be submitted to a certified laboratory for confirmation. It was also
recommended that these facilities should participate in open and blind
performance-testing surveys. Since that time NIDA has sponsored a survey of
selected on-site facilities to assess the scope of their work, their purposes, and
the apparent quality of their programs (Rollins, 1992). Although this report has
not yet been released to the public, it is clear that there is substantial variability
in program quality and that some level of control is necessary.

NIDA-certified laboratories are exempt from the 1988 Amendments
(published February 1992) to the Clinical Laboratory Improvement Act (CLIA)
but facilities conducting on-site drug screening are not exempt (Federal
Register, 1992b, 1993). Companies with on-site laboratories conducting drug
screening will have to obtain CLIA laboratory certification—an exacting
process that will include inspections at least every 2 years by officials from the
Health Care Financing Administration (HCFA). They will also be required to
have a quality assurance program and to analyze quality control samples
through their methods and instruments each day. The staff at the facility or
laboratory will also have to meet certain standards, particularly the designated
laboratory director. Implementation of standards for on-site drug testing is a
high priority, and attention should be given to establishing some consistency
across standards, regardless of whether the employment drug testing is
performed on site or by an external NIDA-certified laboratory—especially
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with regard to the need for confirming initial screening test results. Standards
similar to those recommended by delegates who attended the NIDA employee
drug-testing consensus conference should be given serious consideration.

Adding to the List of Drugs to be Tested

As we have noted, laboratories that run NIDA-certified programs test urine
for one or more of a panel of five drugs. Private-sector programs and
laboratories that engage in drug testing and are not certified by NIDA are free to
test for whatever panel of drugs they are able to identify and may choose cutoff
concentrations at any level. By far the most common of the drugs that can affect
work performance is ethanol (alcoholic beverages). Other legal drugs that may
be used or abused and that can harm work performance can be bought over the
counter in drug stores or supermarkets or are prescribed by physicians.
Examples include the benzodiazepine sedative and antianxiety drugs,
barbiturates, and some antihistamines that have sedative properties. In addition,
other illegal drugs such as LSD and a variety of amphetamine derivatives are
not part of the NIDA panel.

Alcohol testing, using NHTSA-approved breath testing devices, will soon
be included in drug-testing programs conducted under the auspices of the
Department of Transportation. The result will indicate blood alcohol
concentration. Urine testing to identify alcohol use also presents no particular
difficulties for most laboratories. Urine test results do not, however, show
whether there is alcohol-induced impairment, whether alcohol has been used in
the workplace, or whether there is alcohol in the blood while at work.
Establishing impairment due to alcohol is important because the Americans
With Disabilities Act (ADA) does not protect current users of illicit drugs, but it
does protect those who are diagnosed as alcoholics. Thus under the ADA, any
test result that is to be the basis of negative action has to establish impairment.
This requirement inevitably leads to the need to establish threshold blood
alcohol concentrations (BAC) above which the employee may be presumed to
be under the influence of alcohol with attendant physiological and behavioral
impairments. For drivers in the regulated commercial transportation industry, a
BAC of 0.04 percent has been proposed (Federal Register, 1992a), which is
substantially lower than the 0.1 or 0.08 percent level for drivers as defined by
most states.

The example of alcohol, about which there is more scientific knowledge
than any other legal drug, illustrates some of the technical difficulties and
procedural complexities consequent to adding other groups of drugs to testing
panels. Additional difficulties arise in testing for legal prescription and
nonprescription drugs, since this poses ethical issues of confidentiality,
employer and employee rights, and the involvement of physicians who treat
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employees as patients. Undaunted, many employers have added drug classes
that contain dozens of individual drugs and metabolites to their requests for
laboratory analysis. Testing for some of these drugs and their metabolites poses
difficult analytical problems, although reliable immunoassays exist for other
drug classes.

The NIDA consensus conference, which considered the proliferation of
tested drugs, recommended that testing should not extend to additional drugs
unless the criteria regarding analytical methods and procedures in the present
NIDA guidelines with respect to an initial screening test and an independent
confirmatory test could be met. This means that, for each candidate drug,
screening and confirmation cutoff concentrations must be determined, and these
cutoffs should be applied nationally. Also, proficiency testing and open and
blind quality control programs should be in place for each additional drug
before any testing of employee urine samples is undertaken, and the laboratory
performance in testing for these drugs should be subject to the same NIDA
inspection requirements.

Since the addition of other drugs to the present NIDA-5 opens a Pandora's
box of procedural and technical issues, it seems prudent to prohibit their
inclusion unless there is evidence that their misuse has serious detrimental
consequences in the workplace. With the exception of alcohol, evidence of
significant detriments associated with non-NIDA-5 drugs does not exist at the
present time. Some employers may expand their definition of a drug-free
workplace, but they do so at the risk of inadequate technical and forensic
support.

Accuracy and Interpretation

Given that the current NIDA-specified cutoff concentrations are generous
and sensitivity and specificity requirements are high, when a urine specimen is
analyzed for the five illicit drugs and their metabolites in strict accordance with
NIDA guidelines, including a report to the medical review officer, the
likelihood that an individual employee will be falsely accused of illicit drug use
in this situation is remote. Almost all known problems with false-positive
reports in the past 5 years have been caused by procedural, documentation, and
administrative errors or have been recorded by unregulated, uncertified
laboratories (D. Bush, personal communication, 1992). This is a strong
argument in support of the tight regulation and certification of laboratories,
whether by NIDA or by professional organizations in the private sector. In this
connection, it cannot be overemphasized that without confirmatory testing and
careful medical review, treating the results of urine drug screening as evidence
of drug use is unacceptable and scientifically indefensible.

Unexpected technical difficulties do occur, but they can be detected by
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the quality control and assurance procedures in place in the NIDA-certified
laboratories. For example, it was learned that massive concentrations of
ephedrine or pseudo-ephedrine, especially in the presence of low concentrations
of methamphetamine, could lead to false identification and quantitation of
methamphetamine but, as soon as this became apparent, procedural changes
were made and technical improvements implemented through the NIDA
laboratory network (National Institute on Drug Abuse, 1991). This type of
experience is nonetheless sobering and argues for the intelligent and continuous
examination of quality assurance data. NIDA and DoD have huge amounts of
data resulting from blind performance testing, which confirm the extraordinary
reliability of regulated laboratories. These data should be critically reviewed,
analyzed, and published.

Despite their accuracy and precision, analytical results seldom allow clear
answers to the questions that most concern medical review officers, employers,
and lawyers. These questions include: (a) was the individual impaired at the
time the specimen was taken, (b) when was the drug taken, (c) route of
consumption, (d) what was the dose of the drug taken, and (e) is the individual a
chronic abuser of the drug? The establishment of cause-and-effect relationships
and retrospective calculations of drug does and time of consumption generally
cannot be made from single urine drug and metabolite concentrations alone.
Most of the metabolites detected in urine are not pharmacologically active and,
although clinical studies provide pharmacokinetic, time-course reference data,
without blood or plasma concentrations and supporting circumstantial evidence,
urine assay data lend themselves to only general interpretation. There is no
reliable evidence that urine drug and metabolite concentrations correlate with
behavior. The blood alcohol concentration model that is so valuable in the
highway safety context is unique and not useful as a basis from which to
evaluate the role of other drugs. Clinical studies and data banks of case
experiences are being published in increasing numbers and are a useful
reference for interpretation, but they must be used conservatively by
knowledgeable forensic toxicologists.

A positive analytical result indicates only exposure to the identified drug.
In unusual or extreme circumstances, it is possible that the exposure did not
result from an individual's conscious or intentional action. This does not render
positive test results false, but it does highlight the importance of accurate
interpretation. Two of the most commonly claimed sources of unintentional
exposure are the passive inhalation of cannabinoids from marijuana smoke and
the unintentional consumption of morphine and codeine from poppy seeds.
Research has shown, however, that the passive inhalation of marijuana smoke is
very unlikely to result in a positive urine analysis at the present NIDA
confirmation (GC/MS) cutoff concentration of 15 ng/mL (Cone and Johnson,
1986; Cone et al., 1987). Although the
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passive inhalation of marijuana smoke can lead to detectable levels of
cannabinoids in urine, it is extremely improbable that a person not intending to
inhale marijuana smoke would be able to tolerate the noxious environment of
heavy marijuana smoke for the time needed to absorb a sufficient dose of
cannabinoids to test positive.

Poppy seeds, which are commonly used on bagels and other baked foods,
often do contain sufficient amounts of morphine to cause detectable
concentrations of morphine, codeine, or both in urine. Published data on urine
concentrations of these opiates following measured doses of poppy seeds
(Elsohly and Elsohly, 1990; Selavka, 1991) permit cautious interpretations
when this reason is offered for the positive urine results. Moreover, if the heroin
metabolite 6-monoacetylmorphine is identified despite alleged poppy seed
consumption, then the sole cause of the positive test is heroin use.
Unfortunately, because of urinary excretion time and the inability of some
laboratories to detect the low concentrations, the absence of this metabolite has
no interpretive significance (Cone et al., 1991). Because of the poppy seed
effect, every urine reported to the medical review officer as containing
morphine must be investigated to determine, if possible, whether it resulted
from intentional drug use.

The possible confounding of ephedrine and methamphetamine has already
been noted. It should be recognized, however, that the concentrations of
ephedrine and pseudo-ephedrine or of the decongestant drug
phenylpropanolamine that must exist for positive tests means that these drugs
have been consumed in far greater amounts than anything required for
reasonable medical therapy. The widely used Vicks inhaler is also sometimes
alleged to be the cause of methamphetamine, amphetamine, or both being found
in urine specimens. Although there is no evidence that appropriate use of a
Vicks inhaler will produce concentrations of methamphetamine in urine greater
than the cutoff values, the inhaler does contain methamphetamine. The form of
the drug however is the l-isomer, which is quite different from the disomer of
the drug used as an illegal stimulant. Analytical methods are available that
separate these isomers and are applied in NIDA-certified laboratories when
positive results are blamed on Vicks inhalers (Fitzgerald et al., 1988).

These are just some of the reasons that individuals whose urine has tested
positive for an illegal drug give to deny responsibility for the exposure or
consumption. Undoubtedly new explanations will be argued in the future. When
they are, one can expect that past practice will continue and that each contested
or alleged false positive will be investigated by NIDA and the matter evaluated
following scientific evaluation by the Drug Testing Advisory Board.

Other test program errors are false negatives, which means that individuals
who have recently used a tested drug are not identified. There
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seems to be no limit to the imaginative methods used by some drug users to
avoid detection; these include substitution of drug-free human urine, deliberate
adulteration of the urine specimen as discussed earlier, consumption of a drug
designed to mask the illicit drug, and deliberate hydration and diuresis using
drugs, copious amounts of water, or commercial products that claim to hasten
the excretion of a drug or to dilute the urine to a point at which the drug or
metabolite falls below the threshold concentration for positive test. Despite
efforts such as these, programs that follow the complete NIDA guidelines
Standard Operating Procedures from specimen acquisition through specimen
integrity checks and laboratory analysis will ordinarily detect any recently
consumed NIDA-5 drugs. When they fail to do so, it will ordinarily not be
because of failure of analytical methods and technology, but rather because
procedural and administrative policies, such as high cutoff levels, will require
adulterated specimens to be either rejected before analysis or reported negative.
Clearly, the NIDA guidelines are titled toward avoiding false positives; this
cannot be done without enhancing the probability of false negatives, at least to
some extent.

When the NIDA guidelines are not followed, poor quality assurance
procedures at either the laboratory or the collection site can lead to errors, as
can the failure to use appropriate confirmation tests to verify positive initial
screening results. In these circumstances, false positive results are a genuine
threat to those who are tested. A recent U.S. General Accounting Office report
(1993) has made recommendations to simplify NIDA requirements in the
interest of cost savings. Their suggestions may have merit but should not be
implemented without very careful evaluation of the possible consequences to
program quality and safeguards for the employee-donors.

INDIRECT METHODS OF ASSESSING ALCOHOL AND
OTHER DRUG USE

In an attempt to avoid some of the technical measurement limitations of
the direct methods as well as the controversial legal issues surrounding drug
testing specifically (see Appendix A for a detailed treatment of the legal climate
of drug testing), the development of indirect methods for assessing alcohol and
other drug use has been rapidly growing. Indirect approaches typically involve
measuring or observing behaviors or responses that are frequently associated
with alcohol and other drug use and inferring such use from what is observed.
One approach constructs profiles of personal characteristics or behaviors,
including biographical and attitude data, on which alcohol and other drug users
and nonusers tend to differ. Another approach identifies behaviors that are
associated with alcohol and other drug intoxication or impairment and monitors
those behaviors to infer use.
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Personal Profiles

As stated above, one approach to assess alcohol and other drug use
indirectly is to develop profiles of personal characteristics that differentiate
between users and nonusers. These characteristics typically involve
demographic and other personal background factors, attitudes and behaviors
associated with alcohol and other drug use, and evidence of impairment from
use or intoxication.

Integrity Tests

Several efforts at developing indirect measures of alcohol and other drug
use based on attitude and personality profiles are outgrowths of paper-and-
pencil integrity tests for employee selection (Sackett et al., 1989). These include
the London House Personnel Selection Inventory, the Reid Report, and the
Stanton Survey. One systematic approach is the London House Drug Abuse
Scale (DAS) (Martin and Godsey, 1992). The DAS was developed from a
theoretical model based in part on Zuckerman's theory of sensation seeking
(Zuckerman, 1971, 1979), which is described as involving four interrelated
characteristics: thrill and adventure seeking, experience seeking, disinhibition,
and boredom susceptibility. High sensation seekers are viewed as more likely to
use illicit drugs and drink heavily, and the trait has been correlated with
polydrug use (Zuckerman, 1979).

In addition to sensation seeking, which is viewed as a relatively stable
personality characteristic and thus one that refers to general tendencies rather
than specific behaviors, the DAS also seeks to measure more specific
psychodynamic mechanisms that are posited to influence attitudes toward drug
use. Specifically, drug users are thought to be more likely than nonusers to
rationalize drug use behavior, to project drug use behaviors onto others, to show
more tolerance for drug use behaviors, and to be less likely to favor punitive
approaches to drug use behavior (Martin and Godsey, 1992).

The DAS scale includes 20 items, most of which are derived from the
psychodynamic mechanisms. Measures of internal consistency range from .68
to .90. The rationale for using DAS scale scores as a selection device is that job
applicants will be naturally reluctant to disclose heavy drinking or illicit drug
use but that they can be identified by attitudes that are relatively robust to
incentives to distort.

A meta-analysis of validation studies with the DAS (Martin and Godsey,
1992) examined 26 studies in which it was the predictor. Criteria included drug
and alcohol use (self-report or urinalysis), job performance, and theft. Four
potential moderators were examined: (1) type of subject—students,
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applicants, or employees; (2) method of collecting the criterion—self-report or
nonself-report (supervisor ratings, urinalysis, suspensions, or termination); (3)
job relevance of the criterion—behavior at work or behavior away from work;
and (4) subject matter of the criterion—drug or alcohol use, theft, or job
performance.

Results of the meta-analysis showed an overall validity coefficient of .33
(Martin and Godsey, 1992). Studies based on self-reports had higher validities
(r = .45) than those based on other types of criteria (r = .25). For self-report
studies, applicant and employee samples yielded higher validity coefficients
than did student samples. Studies using job-related criteria had higher validity
coefficients than those using other criteria. Finally, there were no differences
regarding the prediction of different criterion behaviors, such as drug or alcohol
use and theft.

The validity of integrity tests for predicting drug and alcohol use was also
examined in a meta-analytic study by Viswesvaran et al. (1992). From a data
base of 124 integrity test validity studies, several relationships were examined.
They first estimated the combined validity of all integrity test items for
predicting the criterion of illicit drug and alcohol use. A total of 35 studies with
a combined sample size of 24,488 contributed to the analysis. The mean validity
was estimated to be .28. In another analysis, these investigators examined the
validities of the individual ''drug" scales (of the same integrity tests) in
forecasting alcohol and other drug use. In 14 correlations with a total sample
size of 966, there was an estimated mean validity of .51.

There has been a substantial increase in the use of paper-and-pencil
integrity tests, which has stimulated debate about a number of aspects of
integrity testing. In particular, there has been significant concern about the
possibility that these tests may yield unacceptably large false-positive rates, i.e.,
they may mistakenly label large numbers of individuals as dishonest (American
Psychological Association Task Force, 1991; Ekman and O'Sullivan, 1991;
Manhardt, 1989; Martin and Terris, 1991; Murphy, 1987, 1993). The same
concern applies to these instruments' "drug" scales; that is, a substantial number
of individuals can be mistakenly labeled drug users.

Although there is now growing evidence that integrity tests demonstrate
acceptable levels of validity for predicting both job performance and various
forms of problem behavior (including drug use; see Ones et al., in press;
Viswesvaran et al., 1992), these tests may still yield an unacceptable number of
false positives. This is in part due to the relatively low base rate for drug use in
the populations of interest. Murphy (1993) has shown that the proportion of
false positives will be high when the base rate is low, even when a highly
accurate test is used. Thus, the concern over false positives and the use of
integrity tests is not restricted to concerns involving validity, but also reflects
the influence of the mismatch between base rates and failure
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FIGURE 6.2 Proportion of false positives by base rate and test accuracy.

rates that might be expected when integrity-type tests are widely used to
infer drug use.

For purposes of illustration, Figure 6.2 shows the proportion of false
positives expected for various population base rates and various test accuracy
levels. The three lines in the figure depict the expected false positive rates for
tests differing in sensitivity and specificity. The sensitivity of the test is the
likelihood that it will identify an individual as a drug user when he or she is a
true drug user. The specificity of the test is the likelihood that it will identify an
individual as a nondrug user when he or she is a true nondrug user. The three
lines represent tests with a sensitivities and specificities of 0.5, 0.80, and 0.95.
For simplicity, the illustration represents tests with equal levels of sensitivity
and specificity, although this is not necessarily the case in practice. The trends
in the figure demonstrate that false positives will increase as the accuracy of the
test (sensitivity and specificity) decreases, and that false positives are
considerably higher when the base rate of the behavior of interest (e.g., drug
use) is low.

Based on the numbers in Figure 6.2, consider an organization with 1,000
employees, of which 100 (10 percent) are drug users. Using a test with 95
percent sensitivity and specificity2 would result in correctly identifying 95 of
the drug users and 855 of the nonusers. However, 45 employees

2 Note that this level of accuracy is not necessarily representative of the level of
accuracy of honesty tests; it probably overestimates the accuracy level associated with
typical honesty test.
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would be falsely classified as drug users, meaning that 32 percent of the
identified users would in fact have not used drugs. If a test with a sensitivity and
specificity of 0.8 was used with a base rate of 10 percent, 69 percent of
identified drug users would be false positives. The important point is that, for a
given level of test accuracy, the value of a test will vary as a function of the
base rate (prevalence of drug use) in the population, and that a substantial
number of individuals could be mislabeled as drug users, even with a highly
accurate test, if the population base rate is low. For a given base rate,
mislabeling increases as the accuracy of the test decreases.

Other Personal Profile Measures

Another indirect approach based on attitude theory is that of Lehman and
his colleagues (Holcom et al., 1993; Lehman et al., 1992a; Rosenbaum et al.,
1992). In this approach, attitude prototype theory (Lord et al., 1984) is used to
develop a series of vignettes in which employees are described as using alcohol
or illicit drugs at or away from work. Attitude prototype theory predicts how
general attitudes about social categories, for example illicit drug users, are
applied to specific category members. General attitudes are more likely to guide
behavior toward typical rather than atypical category members. Novices, or
observers who are not experienced with the category, usually show the
typicality effect; experienced observers are more likely to apply their attitudes
toward atypical as well as typical members.

Although systems based on attitude prototypes are still in the
developmental stage, several pilot studies have been completed that show
differences between experienced and novice observers, with experience defined
on the basis of the observer's own drug use experience or the number of drug
users the observer knows (Lehman et al., 1992b).

In one study with college students, Holcom et al. (1993) asked respondents
to classify different alcohol and other drug user types into categories, to develop
profiles of different alcohol and other drug user categories by rating each
category on a list of positive and negative adjectives, and to express their level
of tolerance for different situations involving alcohol and other drug use at
work. Results indicated that overall, college students classified alcohol and
other drug-user categories according to the perceived harmfulness of the drug,
with tobacco use and light drinking at one end of the scale, heavy drinking and
marijuana use clustered in the middle, and all other drug use clustered at the
most harmful extreme. Experienced observers were more likely to group
marijuana with alcohol use; novices had a tendency to group marijuana with
other harder drugs.

Consistent with social categorization theory, experienced observers
showed more differentiation of alcohol and other drug user classes on the
profiling task than did novices. Novices' profiles of user classes were essentially
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parallel, differing in level of negativity but not in pattern (i.e., shape of
negativity rating across user classes). The profiles of experienced observers
were more distinct, showing differences in negativity as well as profile pattern.
For example, experienced observers tended to use difference levels of
negativity. Novices tended to use the same adjectives to describe all alcohol and
other drug user classes, but rated them with different levels of negativity.
Differences between novices and experienced observers were also found in
attitudes, with experienced observers reporting much higher levels of tolerance
for alcohol and other drug use at work than did novices.

In a second study of college students, Rosenbaum et al. (1992) presented a
series of vignettes describing employee alcohol and other drug use in a variety
of situations that varied as to the type of drug used (tobacco, light drinking,
heavy drinking, marijuana, cocaine), where drug use took place (at or away
from work), whether the user was in a safety-sensitive position, and whether the
user was described as having a close working relationship with the observer.
Respondents rated each situation with respect to their attitudes (acceptability
and normality of the behavior, sympathy for the user) and behavioral intentions
toward the user (choosing to work with the user, "covering" for the user). The
students' attitudes and behavioral intentions toward alcohol and other drug users
were highly dependent on the type of drug used and the context in which the
drug use took place. The respondent's personal experience was also highly
correlated with tolerance toward alcohol and other drug users; experienced
observers were more tolerant than novices of alcohol and marijuana use away
from work and of tobacco use both at and away from work. There were no
differences for situations involving alcohol or marijuana use at work or of
cocaine use at or away from work.

A subset of vignettes from the Rosenbaum et al. (1992) study was then
presented to 1,081 municipal employees from a large city in the southwestern
United States (Lehman et al., 1992a). Vignettes described tobacco use at work,
light and heavy alcohol use away from work, marijuana use at and away from
work, and cocaine use away from work. Employees were asked to react to each
vignette in terms of their tolerance for the behaviors described and their
concerns for safety in the situation. Employees were classified according to
their self-reported alcohol and other drug use along two dimensions: whether
they reported no use or frequent or problematic alcohol or illicit drug use within
the past year, and whether they reported no illicit drug use, some use but not
within the past year, or use within the past year.

Results showed that experienced users showed substantially higher
tolerance for almost all employee drug use situations, with larger differences for
the most extreme behaviors, such as marijuana use at work or cocaine use.
Employees who had used illicit drugs during the past year were more
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tolerant of coworker alcohol and other drug use than were alcohol-only
employees and were more tolerant than lifetime but not current users. Results
also indicated decreasing tolerance among all groups for more serious forms of
drug use, from light to heavy alcohol use to marijuana to cocaine use. However,
location of use (at or away from work) and type of job situation (low-or high-
risk jobs) were more important than type of drug in some situations. Thus,
heavy alcohol use by employees in high-risk jobs was considered less tolerable
than marijuana use by employees in low-risk jobs, and marijuana use at work
was less tolerable than cocaine use away from work.

Newcomb (1988) used data from a survey of young adults in the Los
Angeles area to develop a risk profile of characteristics that were associated
with disruptive alcohol and other drug use. A total of 739 young adults between
the ages of 19 and 24 were interviewed for the study. Of these, half were
currently employed full-time, an additional 14 percent employed part-time, and
33 percent were enrolled in school. Disruptive alcohol and other drug use was
defined as any use or being under the influence of illicit drugs or alcohol at
work or at school. Newcomb developed two indices of risk factors, one which
included gender, marital status, educational plans, cohabitation history, being
fired from a job in the past 4 years, having trouble in an intimate relationship
(past 3 months), law abidance, liberalism, and any cigarette use (past 6 months);
the second index added any cannabis use (past 6 months) and any cocaine use
(past 6 months).

These risk factors were selected from variables in previous analyses of the
data set that were related to disruptive alcohol and other drug use and for which
information was potentially available to an employer. From the set of variables
chosen, a multiple regression analysis was run using disruptive alcohol and
other drug use as the criterion. Variables that were significant predictors in the
multiple regression were chosen for the risk indices.

The prevalence and frequency of disruptive alcohol and other drug use
were calculated for each number of risk factors. Results indicated that
respondents with few risk factors were very unlikely to engage in disruptive use
of alcohol or other drugs; those respondents with many risk factors were very
likely to engage in disruptive use. Thus, the extremes of the risk factor indices
were more predictive of disruptive use than the middle of the index. Point-
biserial correlations between disruptive use and the number of risk factors
indicated that disruptive use of any drug was more predictable than disruptive
use of any specific drug, including alcohol, marijuana, cocaine, and hard drugs.
They also indicated that the risk index that included marijuana and cocaine use
did a better job of predicting use than did the index that did not include those
drugs. This could be artificial, however, for those willing to admit illicit drug
use might be more willing than others to admit disruptive behavior.
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A profile of personal and work characteristics predictive of employee
alcohol and other drug use was developed by Lehman et al. (1991). In their
analyses based on self-report responses from a sample of municipal employees,
recent illicit drug use and alcohol or other drug use at work were regressed on
sets of predictor variables representing personal background and work domains.
The personal background domain included demographic measures such as age,
gender, race, and education; personal background measures included religious
attendance, arrest history, psychological functioning, and family and peer
relations. The job domain included job background variables such as tenure on
the job, supervisory status, pay level, job environment, and job category, as well
as job attitude variables such as satisfaction, involvement, organizational
commitment, job tension, and faith in management.

The results of the Lehman et al. (1991) analyses showed that employees
who had recently (in the past year) used illicit drugs were more likely than
nonusers to be younger, have an arrest history, associate with peers who were
illicit drug users, work in a safety-sensitive job, and work alone or in a small
group. Employees who reported using alcohol or illicit drugs at work within the
past year were on average younger than their counterparts and more likely to be
unmarried, have an arrest history, have low self-esteem, and to associate with
peers who use alcohol and other drugs. They were also more likely to work
alone or in a small group, to work in a safety-sensitive job, and to have low job
involvement.

Summary

Several limitations of the use of profiles to identify alcohol and other drug
users should be recognized. Perhaps the most developed use of profiles involves
integrity tests used as preemployment selection tools. A number of test batteries
are currently in use, and the results of several metanalyses indicate that they are
predictive of alcohol and other drug use as well as of other undesirable
employee behavior such as theft and lower productivity. However, use of
"drug" scales in selecting employees has a potential for high false-positive rates.
Although research has demonstrated significant predictive validities in the 0.25
to 0.51 range, at these validities a high degree of misclassification will occur,
the level and direction of misclassifications being affected by population base
rates. As illustrated earlier in this chapter, given plausible base rates for alcohol
and other drug use, the level of falsely positive misclassification can be
substantial even for highly accurate tests.

Regardless of whether or not the preemployment use of "drug" scales is
justified, such profiles should not be used to identify current employees who
may be users given the level of false-positive classification error associated
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with these instruments. Taking disciplinary action against a current employee
who happens to score high on a "drug" scale has more serious ramifications
than using such a test to choose among several job applicants. Moreover,
current employees generally are provided a higher degree of due process
protection than are applicants (see Appendix B).

Obviously, more research needs to be done on profile scales like those
described above in order to develop valid measures. However, it is doubtful that
such instruments will ever reach accuracy levels high enough to become useful
tools to personnel administrators, given the false-positive rates associated with
their use.

Behavioral Indicators

Identifying specific behaviors associated with alcohol-and other drug-
induced impairment is the basis for using behavioral indicators to identify users.
Such behaviors include overt physical symptoms of intoxication (reddened
eyes, slurred speech, impaired motor coordination, odor of alcohol or
marijuana), as well as other indicators of impairment, such as decrements in
work performance.

Drug Evaluation and Classification Program

The most systematic attempt to identify illicit drug users by using
observable behaviors and physiological signals has been the Drug Evaluation
and Classification Program (DEC), pioneered by the Los Angeles Police
Department. In reaction to increasing evidence of illicit drug involvement
among fatally injured drivers and impaired drivers detained by police, a drug
recognition procedure was developed that could be performed by a trained
police officer to obtain evidence that a suspect was impaired at the time of
being detained by police; it also was designed to determine whether the nature
of the impairment was consistent with a particular category or subgroup of
illicit drug use.

The DEC program is described as a standardized, systematic method of
examining a person suspected of impaired driving or some other alcohol-or
drug-related offense or both, to determine (1) whether the suspect is impaired
and, if so, (2) whether the impairment is drug-related or medically related and,
if drug-related, (3) the broad category or combination of drugs likely to have
caused the impairment (National Highway and Transportation Safety
Administration, 1991). It is stressed that the process is not a field procedure but
takes place in a carefully controlled environment, does not determine exactly
what illicit drugs have been used but seeks to narrow the presence of drugs to
certain broad categories, and is not a substitute for a chemical test, which is
required to secure evidence to corroborate the suspicion
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generated by the DEC. However, because the DEC can narrow the probability
of drug use to a limited set of drug categories, it can suggest more specific
chemical tests than would otherwise be possible.

The DEC program involves a standardized and systematic examination of
a suspect's appearance, behavior, performance on psychophysical tests, eyes,
and vital signs. The examination includes a breath alcohol test, an interview of
the arresting officer, preliminary examination of the suspect, examination of the
subject's eyes for horizontal gaze nystagmus, vertical nystagmus, and lack of
convergence, divided attention psychophysical tests, examination of vital signs
including pulse, blood pressure, and temperature, darkroom examination to
check pupil size and response, examination of muscle tone, and examination for
injection sites.

The ability of the DEC process to discriminate between different
categories of drugs is based on evidence that different drug types have different
physiological and behavioral effects. For example, depressants can lead to
horizontal gaze nystagmus and lack of convergence in eye examinations and
disorientation, sluggishness, and drunk like behavior. Cannabis use, in contrast,
is associated with lack of convergence but not horizontal gaze nystagmus, the
odor of marijuana, reddened eyes, increased appetite, and impaired perception
of time and distance. The utility of the DEC program is that it can provide
probable cause to justify a request for a blood or urine sample, it can help the
laboratory make decisions about which drugs to test for, and it can provide
evidence of impairment that is not available from chemical tests.

Several studies have been completed evaluating the DEC program
(Bigelow et al., 1985; Compton, 1986). The study by Bigelow et al. (1985) was
a controlled laboratory evaluation of the DEC process conducted at Johns
Hopkins University. Using the established DEC process, it was possible to
correctly identify 95 percent of drug-free subjects as unimpaired, classify 99
percent of high-dose subjects as impaired, and identify the category of drugs for
92 percent of the high-dose subjects. Identification of low-dose subjects was not
nearly so successful.

A second study involved a field-based evaluation of the DEC program
(Compton, 1986). In this study, adult suspects arrested by regular traffic officers
of the Los Angeles Police Department or the California Highway Patrol for
driving under the influence, and who were suspected of being under the
influence of a illicit drug or combination of illicit drug and alcohol, were
examined by drug recognition experts (DRE), who had been trained and
certified in the DEC process. If the DRE concluded that the suspect was under
the influence of a drug other than alcohol, the suspect was asked to consent to a
blood test. Suspects determined by the DREs not to be under the influence of
drugs were released and were not asked for blood
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specimens. A total of 173 suspects contributed blood specimens (86 percent
participation rate).

Results of the evaluation showed that for 94 percent of the suspects
identified by a DRE as being under the influence of illicit drugs, a drug other
than alcohol was found in the blood. Over 70 percent of subjects yielded
detectable levels of more than one illicit drug. In terms of overall accuracy of
DRE judgments, all illicit drugs were correctly identified in 49 percent of cases,
some (but not all) illicit drugs were correctly identified 38 percent of the time,
and the DRE failed to correctly identify any illicit drugs 13 percent of the time.
If only one illicit drug was present in a suspect, DREs correctly identified it 53
percent of the time. No data were available on false negatives by DREs because
blood specimens were not collected when the DRE failed to find drug
impairment.

The DEC program is currently operating in 17 states and the District of
Columbia (National Highway Traffic Safety Administration, 1991). Although it
is the most systematic attempt to use indirect methods of behavioral assessment
to infer drug impairment, it has several limitations that may prevent its
widespread use in the workplace. The DEC program seems to be most effective
when dealing with highly impaired suspects. Both evaluation studies described
above showed limited success with low drug doses. In workplace settings, the
highly impaired employee is relatively rare and is likely to be detected by less
strenuous methods, such as by a supervisor trained to recognize performance
decrements. It is also not known how much of the success rate described for the
field evaluation is due to suspect self-reports. When intoxicated suspects are
arrested and examined by officials in police headquarters, many of them will
confess to drug use when confronted with the suspicion that they have used
drugs. These confessions add to the "success" rate of the overall program, even
if the DEC process would not have otherwise correctly identified them.

Although it is unlikely that the DEC program can easily be adapted to the
workplace, some of its components may be useful in limited workplace
situations. For example, for workplaces involving safety-sensitive work
situations, EAP personnel could be trained in some of the DEC methods in
order to make an assessment of an employee who has been identified as
impaired by first-line supervisors. Such techniques could be used to break
through employee denial and might lead to successful treatment. However, in
order for the techniques to remain useful, they need to be continuously
practiced by the practitioner, and few workplaces are likely to provide a
sufficient number of cases to be effective. Moreover, the forensic toxicology
community has recently expressed some concerns regarding the relatively low
importance being given to the role of the laboratory results in the overall DRE
process (Field, 1993). The forensic toxicology laboratory results are without a
doubt a critical component of the DRE procedures for
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determining whether drug use may have contributed to the observed impairment.
In summary, although the use of behavioral indicators to indirectly identify

users of alcohol and other drugs is a growing field (Heishman and
Henningfield, 1990; Ellis, 1992; Perez et al., 1987), this line of research has
serious limitations. Indicators based on behavioral impairment may be
influenced by a variety of factors other than alcohol or other drug use, such as
fatigue, stress, and legally obtained medications. The causal argument,
sometimes made, that measures of impairment imply drug use or intoxication is
simply not valid.

If, however, the goal is to identify impaired workers to either refer them to
treatment or to prevent them from performing a task that may endanger
themselves or others, then behavioral indicators provide a more direct means
than drug tests of identifying employees unable to perform at required levels.
The underlying motivation for many drug-testing programs, although certainly
not all of them, is to minimize hazardous behavior and other performance
problems. Behavioral indicators may be a better means to this goal than are
chemical tests. However, psychomotor tests of impairment have not yet
developed to the point at which they are available for widespread use. Given the
promise of these tests, further research is a high priority. Another reason to be
cautious in the use of such indicators as are now available is the underlying
motivation of some organizations to label employees who fail behavioral tests
as drug users.

Occupational Alcoholism and Employee Assistance Programs

Behavioral indicators of alcohol and other drug use are widely used
through occupational alcoholism programs (OAPs) and employee assistance
programs (EAPs). Problem employees are identified by decrements in job
productivity, missed deadlines, lower-quality work output, increased
absenteeism or tardiness, and accidents (Trice and Roman, 1982; Reichman et
al., 1988). Using performance decrements to identify alcohol or other drug-
using employees has several problems. One is that performance decrements can
be associated with a wide variety of employee problems other than substance
use, such as family, health, emotional, and financial problems. The other major
weakness of job performance as an indirect indicator of alcohol or other drug
use is that only employees whose use has been associated with identifiable job
performance decrements are identified. Several studies have suggested that
most alcoholic or problem-drinking employees do not cause problems for their
employers because only a small percentage suffer performance decrements (Pell
and D'Alonzo, 1970; Walker and Shain, 1983). For more details on employee
assistance programs, see Chapter 8.
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CONCLUSIONS AND RECOMMENDATIONS

This chapter provided a brief review of the critical components of drug-
testing programs (i.e., specimen collection, laboratory analysis, interpretation of
results) and other indirect methods for detecting drug use. Furthermore, it
discussed the technical and procedural strengths and weaknesses of these
methods. Based on the substantive issues and the serious nature of the potential
negative consequences often associated with the results of such tests, the
committee makes the following conclusions and recommendations.

• Methods approved by the National Institute on Drug Abuse (NIDA) for
detecting drugs and their metabolites in urine are sensitive and accurate. Urine
collections systems are a critical component of the drug-testing process, but
they are the most vulnerable to interference or tampering. Positive results, at
concentrations greater than or equal to NIDA-specified thresholds, reliably
indicate prior drug use. There is, however, room for further improvement along
the lines of the recommendations emanating from the 1989 Consensus Report
on Employee Drug Testing and the 1992 On-Site Drug Testing Study.
Moreover, more could be learned about laboratory strengths and problems if
data already collected in the Department of Defense and NIDA blind quality
control and proficiency test programs were properly evaluated.

Recommendation: To obtain accurate test results, all work-related 
urine tests, including applicant tests, should be conducted using procedural
safeguards and quality control standards similar to those put forth by
NIDA. All laboratories, including on-site workplace testing facilities,
should be required to meet these standards of practice, whether or not they
are certified under HHS-NIDA Guidelines.

Recommendation: The extensive data on the reliability of laboratory drug-
testing results that have been accumulated through the DoD and NIDA blind
performance testing programs should be analyzed by independent investigators
and the findings of their analyses published in the scientific literature.

• Government standards have improved the quality of laboratory practices;
however, their inflexibility and the difficulty of making prompt changes to
established government regulations may inhibit the development of new
analytical techniques and better experimental-based procedures. Strict
regulation of drug-testing procedures and the National Laboratory Certification
Programs are nonetheless justified. High-volume, production-oriented drug-
testing laboratory operations require the vigilant forensic quality control of
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routine repetitive procedures, rather than innovative experimental science. Strict
regulation need not, however, mean bureaucratic inflexibility that pointlessly
increases costs or retards progress, nor should it interfere with research
designed to improve current urine testing procedures or efforts to develop
reliable tests using specimens other than urine.

Recommendation: Within a regime of strict quality control,
allowances should be made for variations in procedures so long as they do
not compromise standards and they do reflect professional judgments of 
laboratory directors and forensic toxicologists about what is required to
meet individual program needs. No laboratory should be penalized for any
practice that is clearly an improvement on or beyond what is required by
the HHS-NIDA guidelines. When such innovations are attempted, data on
their performance should be systematically collected and shared with
NIDA. NIDA should take the lead in disseminating to all laboratories
information about such improvements and should provide advice promptly
as problems, research results, and new data become available.

• At present, urine remains the best-understood specimen for evaluation of
drug use and the easiest to analyze. Thus, it must for the moment remain the
specimen of choice in employee drug-testing programs. However, other
specimens have potential advantages over urine in that they involve less
intrusive collection procedures or have a longer detection period.

Recommendation: Researchers should be encouraged to evaluate the 
utility of using specimens other than urine, such as head hair and saliva,
for the detection of drugs and their metabolites.

• There has been an unnecessary proliferation of drugs included in the
urine test battery. Testing for LSD and sedative drugs, for example, is not
always justified.

Recommendation: Additional drugs should not be added to the drug-
testing panel without some justification based on epidemiological data for 
the industry and region. The analytical methods used to identify additional
drugs should meet existing NIDA technical criteria.

• Preemployment drug testing may have serious consequences for job
applicants. Applicants, unlike most employees, often do not enjoy safeguards
commensurate with these consequences. A particular danger of unfairness
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fairness arises because screening test data are often reported to companies
despite the known possibility of a false positive classification errors.

Recommendation: No positive drug test result should be reported for a
job applicant until a positive screening test has been confirmed by GC/MS
technology. If a positive test result is reported by the laboratory, the
applicant should be properly informed and should have an opportunity to
challenge such results, including access to a medical review officer or other
qualified individual to assist in the interpretation of positive results, before
the information is given to those who will make the hiring decision.

• Drug-testing results may reveal drugs taken legally for medical treatment
that do not seriously affect an employee's job performance. These drugs may,
however, be associated with conditions that the employee for good reasons
wishes to keep private.

Recommendation: In the absence of a strong detrimental link to job 
performance, legally prescribed or over-the-counter medications detected 
by drug testing should not be reported to employers. Furthermore, such
results should not be made part of any employment record, except 
confidential health records with the employee's permission.

• Alcohol and other drug use by work force members cannot be reliably
inferred from performance assessments, since performance decrements may
have many antecedents. Conversely, performance decrements are often not
obvious despite alcohol and other drug use. More direct measures of the likely
quality of worker performance hold promise for determining workers' fitness to
perform specific jobs at specific times, regardless of the potential cause of
impairment. Efforts to identify such measures, however, are still in their infancy.

Recommendation: If an organization's goal is to avoid work
decrement (e.g., accidents, injuries, performance level) due to impairment, 
then research should be conducted on the utility of performance tests prior
to starting work as an alternative to alcohol and other drug tests.

• Integrity testing and personality profiles do not provide accurate
measures of individual alcohol and other drug use and have not been adequately
evaluated as predictors or proxy measures of use. Using these tests to aid in
employment decisions involves a significant risk of falsely
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identifying some individuals as users and missing others who actually use
drugs. The accuracy of these tests is affected not only by their validity but also
by the characteristics of the population being tested. Urine tests, by contrast,
can be quite accurate in detecting recent drug use.

Recommendation: If an organization treats alcohol and other drug use
as a hiring criterion, it should rely on urinalysis testing that conforms with
NIDA guidelines to detect use rather than on personality profiles or paper-
and-pencil tests.
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7

Impact of Drug-Testing Programs on
Productivity

Many employers in the United States have attempted to address the
problems they perceive to be related to alcohol and other drug use by
establishing drug-testing programs, as described in Chapter 6. What effects do
drug-testing policies and programs have on people's productivity at work?
Unfortunately, there have been few systematic studies relating these drug-
testing programs to workers' productivity, and those that have been done are
often flawed in significant ways. This chapter critically reviews the literature
that does exist and discusses how the effects of such programs may best be
evaluated. It also reviews the literature on the attitudes of workers and job
applicants toward such programs and the potential effects of these attitudes on
productivity.

We reiterate here an important point that was mentioned in Chapters 1 and
6. It is related to the methods and measures used by the studies reviewed here:
most drug-testing programs do not include alcohol among the drugs to be
tested. Executive Order #12564 signed by President Reagan in 1986 mandated
testing for illicit drugs; subsequently, in 1988 the HHS ''Mandatory Guidelines
for Federal Workplace Drug Testing Programs" limited the number of drugs to
be tested to the following commonly used illicit drug classes: (1) marijuana, (2)
opiates (heroin, morphine), (3) cocaine, (4) amphetamine and
methamphetamine, and (5) phencyclidine. These guidelines have served as a
model for most drug testing programs that have been implemented to date. The
only exception to this omission of alcohol is the recent Omnibus Transportation
Act of 1991, which requires the Department
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of Transportation to include alcohol as a target drug in their testing program. To
date no evaluation of adding alcohol to the list of drugs to be tested for has been
carried out.

TYPES AND USES OF DRUG-TESTING PROGRAMS

Workplace drug-testing programs are of three distinct types: (1)
preemployment testing of job applicants; (2) incident-driven or for-cause testing
of employees (e.g., post-accident, fitness for duty); and (3) postemployment
testing without specific cause, often selected at random from a pool of targeted
(usually sensitive) positions (Walsh et al., 1992). In 1988, 3 percent of the
employers surveyed by the U.S. Department of Labor (1989) had some type of
drug-testing program; by 1990, this figure had risen to 4 percent (Employee
Assistance Professional Association, 1991). The majority of this testing has
been undertaken by major corporations. Among the largest employers (with
more than 1,000 employees) surveyed by the Department of Labor, 43 percent
had some type of drug-testing program, whereas only 2 percent of the smallest
establishments (with fewer than 50 workers) had such programs. More recent
surveys of workplace drug testing indicate that between 50 and 75 percent of
medium and large organizations now test current or prospective employees for
drugs (American Management Association, 1992; Axel, 1990; Hayghe, 1991).

Preemployment drug testing is the most prevalent form of drug testing: 85
percent of those companies the Department of Labor surveyed with a testing
program tested job applicants. Findings from the Monitoring the Future project
(Patrick O'Malley, personal communication, 1992) show that increasing
proportions of the work force have undergone testing for drug use in recent
years: in 1987, 15 percent of men and 6 percent of women surveyed by the
follow-up study reported having had a drug test; the corresponding figures in
1991 were 33 and 16 percent. In other words, by 1991, one in three young adult
men and one in six women report having been tested. Most of these tests were
preemployment drug tests.

Although the surveys reveal that corporate executives and human
resources managers believe that drug-testing programs are effective tools for
improving workplace safety, health, and productivity, there is little empirical
evidence pertaining to their efficacy. To date, most evaluation attempts have
consisted of simply monitoring and interpreting trends in laboratory tests results.

The main impetus for the rapid diffusion of these programs appears to have
evolved from the preeminence given by the Reagan and Bush administrations to
their "war on drugs" policies, from which the concept of a "drug-free
workplace" first emerged, the substantial amount of publicity given to recent
tragic accidents, and numerous government regulations and directives.
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Favorable court rulings have also substantially contributed to making drug
testing common in corporate America.

Over the past decade, incumbent presidents and Congress have not only
authorized drug testing by public and private employers, but also have required
or encouraged it in some workplaces. Their actions provide legal authority for
drug testing that overrides all contrary authority except the U.S. Constitution.
The scope of workplace drug testing is limited by certain state and federal
constitutional restrictions, particularly in the public sector and in
postemployment settings; these limits, however, are generous and allow a broad
range of employees to be tested using a wide range of reliable methodologies. A
detailed treatment of the legal issues surrounding drug testing is provided in
Appendix B. The argument here is that the policies of previous administrations,
the legislature, and the judicial systems have all contributed to establishing drug
testing as a major component of the nation's "war on drugs."

Unfortunately, to date, little consideration if any, has been given to
assessing the impact of such programs on public health. Although this chapter is
concerned with the effectiveness of workplace drug-testing programs on
productivity, the reviewed literature still provides valuable information to
policy makers. The emphasis on workplace productivity rather than public
health or social welfare affects the evaluation method and criteria used in this
chapter. In evaluating the efficacy of drug-testing programs, the researcher's
perspective will influence what are regarded as acceptable program objectives,
which in turn will determine the proper criteria for evaluating program
effectiveness. Walsh et al. (1992) point out that, from a public health
perspective, the primary question is whether drug intervention programs prevent
or postpone any death, disease, disability, or dysfunction associated with the use
or abuse of drugs.

From business or human resource management perspectives, the prevailing
question is different from that of the public health perspective. In a business
context, the primary concern is whether such programs allow the corporation to
function more efficiently in a competitive market. Acceptable evaluation
criteria are whatever business decision makers consider relevant productivity
indices (e.g., absenteeism, work output, safety and health).

Job-site drug-testing programs have some promise in this respect. About
three-fourths of adult men (16 years and older) and over half of adult women
are in the labor force (Bureau of the Census, 1989). A sizable proportion of a
worker's waking hours are spent at work, and a common sense of identity often
exists within the work setting, where coworkers share norms and values.
Workers are also subject to powerful influences that encourage conformity that
can be used constructively to tackle problem behaviors such as alcohol and drug
abuse. Formal and informal channels for communicating messages about drug
abuse and treatment abound. Workplace drug
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programs thus have the potential for extensive social benefits. At the same time,
such programs may have social costs. Some have argued, for example, that
business drug intervention programs such as preemployment testing may
aggravate society's drug problem by making those in need of assistance (e.g.,
applicants testing positive who are denied a job) unemployable.

IMPACT OF DRUG-TESTING PROGRAMS

Preemployment Drug Testing

Preemployment testing is not only the most common form of drug-testing
currently in place in organizations, but it has also received the largest amount of
attention from the research community. One of the earliest evaluation studies
attempting to assess the efficacy of preemployment drug testing that appeared
in the published literature was carried out by Lewy (1983), who reported that 13
of 500 hospital job applicants tested positive for one or more of 5 drug classes
(benzodiazapine, barbiturates, amphetamines, phencyclidine, and opiates).
Based on this limited descriptive information and the cost of testing, the author
concluded that preemployment drug testing is not a financially viable selection
procedure. A significant limitation of the study is that the investigator did not
test for the most prevalent illicit drugs (marijuana and cocaine) and made no
attempt to assess the relationship between test results and performance.

Parish (1989) also attempted to evaluate the effectiveness of an applicant
drug-testing program at a large hospital. This study focused on the important
question, which had not yet been addressed in the literature, of whether
preemployment drug test results were associated with job performance
indicators. All employees hired over a 6-month period were tested for illicit
drug use. The drug test results were kept confidential and, after 1 year of
employment, job performance measures were extracted from personnel files.
The 22 employees who had tested positive were found to have had a 28 percent
higher turnover rate and a 64 percent higher rate of receiving disciplinary
warnings. Twenty-five percent of the identified drug users received poor
performance evaluations from their supervisors, compared with 5 percent of
those who tested negative. Despite these observed disparities, no statistically
significant relationship was detected between drug test results and job
performance characteristics. The author commented that the null results were
probably due, at least in part, to the small number of cases in the drug-positive
group, an observation that has since been confirmed by other reviewers
(Normand et al., 1990; Zwerling et al., 1990). These cautions are well taken.
Given the low power of the statistical tests used, the brief tenure of the
employees, and the complete absence of hired
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applicants testing positive for cocaine, the study's failure to reject the null
hypothesis provides little reason to believe that preemployment drug use cannot
predict some employment behavior.

Blank and Fenton (1989) carried out a similar predictive study with U.S.
Navy recruits who were screened for illicit drugs before being sent to recruit
training. Only those who tested positive for marijuana alone or negative for all
drugs were retained. The 500 recruits who tested positive for marijuana were
compared with a matched group of approximately 500 recruits who tested
negative for all drugs. The results showed that 43 percent of the marijuana
positives but only 19 percent of the negatives had been discharged from the
Navy after 2.5 years. Despite this dramatic difference, the study should not be
read as establishing the efficacy of drug testing as a selection procedure, even in
the naval context. When evaluating the predictive value of an employee
selection procedure, it is essential that the research sample include applicants
who are typical of the population to which the results will be generalized and
that the procedure be assessed in a way that is consistent with its operational use
(Society for Industrial and Organizational Psychology, 1987). In the Blank and
Fenton study, the use of a matched control group of 500 recruits resulted in a
prevalence rate of 50 percent in the studied sample, which is substantially
higher than what would be expected in the population of interest (i.e., Navy
recruit applicants). The inflation of the prevalence rate upwardly biases the
estimated predictive validity coefficient (i.e., the correlation between test results
and turnover). Furthermore, the drug-positive group consisted only of identified
marijuana users, whereas most organizations with a preemployment drug-
testing program screen applicants on a wide variety of illicit substances. More
importantly, recruits who tested positive for marijuana at selection, though
retained by the Navy, were subject to follow-up and occasional random testing.
Failing a subsequent drug test was grounds for dismissal. Thus, at least some of
the turnover was probably a direct result of ongoing efforts to detect and
discharge drug-using sailors and was not necessarily based on actual
performance decrements or behavioral problems that might have resulted from
the use of drugs. Moreover, since recruits who had tested positive for marijuana
before induction were more likely to be tested subsequently then controls, a
higher rate of dismissal for subsequent drug use would not show that they were
more likely than the control group members to have used drugs after induction.

A large-scale attempt to assess the predictive efficacy of preemployment
drug testing was conducted at the Boston general mail facility (Zwerling et al.,
1990). The authors of this prospective study tested 4,964 job applicants in the
Boston division of the U.S. Postal Service at the time of their preemployment
medical examinations. Data from the urinalysis were collected for research
purposes only and had no bearing (with the exception of
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positive opiates) on hiring or other employment decisions. Outcome measures
were later obtained from personnel files (subjects were followed up, on average,
for 406 calendar days). Of those tested, 2,537 applicants accepted the postal job
offer. A proportional hazards model was used to analyze the data and to
statistically control for age, sex, smoking, exercise status, race, and job
classification. Identified marijuana users showed increased risks (relative risk
ratio) of termination (1.56) (i.e., positive marijuana employees were 1.56 times
more likely than negatives to turnover), accidents (1.55), injuries (1.85),
disciplinary actions (1.55), and absenteeism (1.56) when compared with
employees who tested negative. Cocaine positives showed an increased risk of
absenteeism (2.37) and injuries (1.85).

One problem with this study is that the representativeness of the study
sample (and therefore the generalizability of the results) was compromised by
arbitrarily deleting whole applicant subgroups from the analyses (e.g.,
Hispanics, Native Americans, employees in professional or technical positions).
If these individuals belong to the population of job applicants, then excluding
them from the study sample limits the generalizability of the results and biases
the parameter estimates. Furthermore, the authors elected to operationalize drug
test results into discrete categories (e.g., marijuana, cocaine) rather than
defining it as it is typically operationalized (positive on any drug versus
negative on all drugs). Also, the use of statistical control techniques for
potential confounding factors is questionable (Lord, 1967; Cochran and Rubin,
1973; Reichardt, 1979) when the predictive value of a selection device is being
assessed.

Normand and Salyards (1989) reported the results of a large-scale
longitudinal study that assessed the contribution of preemployment drug testing
to the prediction of future job success. In this study, 5,465 U.S. Postal Service
job applicants at 21 sites across the country were tested for use of illicit drugs as
part of their preemployment medical examination. Test results were kept
confidential and had no bearing on any subsequent personnel actions. Job
outcome measures for 4,396 applicants who were hired were extracted from
personnel records at four different time points (see Figures 7.1 and 7.2). After
having been on the job for an average of 8.2 months, employees who tested
positive were found to be absent at a rate 45 percent higher than those who
tested negative (4 percent of scheduled work hours versus 3 percent). The drug-
positive group also showed a 40 percent higher dismissal rate compared with
the group testing negative for drugs (13 compared with 10 percent). A follow-
up study indicated that, after an average of 1.3 years on the job, the observed
absence and turnover differences between the two groups had increased
substantially (Normand et al., 1990). The positive group showed a 59 percent
higher rate of absenteeism (7 compared with 4 percent) and a 47 percent higher
rate of firing (15 compared with 11 percent) compared with those testing
negative. Despite a
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FIGURE 7.1 Absence rates at four time points. NOTE: employee tenure: 8.2
months, 1.3 years, 2.4 years, and 3.3 years.

high level of statistical power in this study (the probability of detecting
even weak effects exceeded 0.95 in this study), no significant associations were
detected between drug test results and accidents and injuries.

In July 1990, after having been on the job for an average of 2.4 years, both
the absenteeism and turnover disparities across the two groups had further
increased: the positive group's absenteeism and firing rates were found to be 66
and 69 percent higher, respectively, than those of the negative group (Normand
and Salyards, 1991). Finally, after 3.3 years on the job, the disparity in
absenteeism rates plateaued at 66 percent, whereas the disparity in firing rates
had increased to 77 percent (Normand and Salyards, 1992). As part of this latest
follow-up, the investigator examined more specific indicators of job absence. A
notable finding was that the observed disparities in absenteeism rates across the
two groups were mirrored when annual absence frequencies were examined
(30.61 compared with 18.75). Furthermore, more specific analyses by type of
leave (sick leave, leave without pay, and absent without official leave—AWOL)
showed that the
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FIGURE 7.2 Firing rates at four time points. NOTE: employee tenure: 8.2
months, 1.3 years, 2.4 years, and 3.3 years.

disparities across groups were greatest for AWOLs, the most dysfunctional
leave type. This latest update also extracted information pertaining to
disciplinary infractions (Figure 7.3) and employee assistance program referrals
(Figure 7.4). Results indicated that the employees who tested positive for drugs
at preemployment were much more likely to be formally disciplined (a risk ratio
of 2.44) and to experience problems requiring the intervention of an employee
assistance program (EAP) (a risk ratio of 2.67). Further analyses revealed that
the most common disciplinary action was due to attendance infractions and that
the most commonly diagnosed EAP assessment problem at induction was
alcohol-related. Employees who tested positive were 3.47 times more likely to
be referred to an EAP for drinking problems and 5.69 times more likely to be
referred for drug abuse problems as those who tested negative. A similar pattern
was observed when medical claims data were examined (see Figure 7.5). The
drug-positive employees were
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3.42 times more likely as drug-negative employees to file medical claims
having alcohol or drug-related diagnosis. Accident and injury rates continued to
show no difference.

The generalizability of the results of this study may be limited by the
peculiarities of the work setting. That is, the positive rates and outcome
measures distributions may not necessarily be reflective of other organizational
settings. Until more empirical studies of this kind are carried out, one will not
be able to determine with a high degree of accuracy to what extent these results
can be generalized to other organizations. One factor that further complicates
the generalizability issue is the change in prevalence rates of illicit drug use
over time. The proportion of people in the general population who use illicit
drugs has been declining relatively quickly since 1980. Such fluctuations in the
prevalence of drug use are bound to affect the rate of positive preemployment
drug-test results and consequently the effectiveness of preemployment drug-
testing programs.

FIGURE 7.3 Disciplinary actions: drug-test results by infraction.
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FIGURE 7.4 EAP referrals: drug-test results by problem identification.

This study also highlights the importance of the perspective in which
statistics are presented. For example, a 77 percent higher rate of firing after 3
years may suggest great benefits to preemployment drug screening and the
policy of not hiring positive testers. However, as depicted in Figure 7.2, 76
percent of those who tested positive at preemployment had not been fired after
3 years, compared with 86 percent of those testing negative. This represents a
10 percent absolute difference between groups in retention rates, which appears
to be less drastic than the reported 77 percent higher rate of firing.

For-Cause Testing

Only two published studies are available that attempt to evaluate the
effectiveness of for-cause drug-testing programs (Crouch et al., 1989; Sheridan
and Winkler, 1989). Each of these studies appeared in a nonrefered publication.
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FIGURE 7.5 Drug-test results by medical claims information: number, dollar
amount, and drug-related claims.

Crouch et al. (1989) compared employees (N = 12) who tested positive in a
for-cause drug-testing program to a control group (N = 47) selected from the
total employee pool who had similar demographic characteristics at the Utah
Power and Light Company. Retrospective employment information was
collected over a 2-year period. The mean number of sick hours accumulated by
the drug-positive group was 75.3 compared with the control mean of 55.8.
Employees testing positive used an average of 63.8 hours of unexcused leave
compared with 18.7 hours for the control group. An analysis of vehicle
accidents revealed that the identified drug users were significantly more likely
to be involved in an accident compared with the matched control group. These
differences were all found to be statistically significant. Surprisingly, a
comparison of the medical expenditures used by each group indicated that the
control group's use of medical benefits ($719) actually exceeded that of the
drug-positive group ($504).

Findings from a similar study conducted at Georgia Power Company
(Sheridan and Winkler, 1989; Winkler and Sheridan, 1989) compared employees
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who tested positive in a for-cause drug-testing program to a control group on
the use of medical benefits, absenteeism, and accidents. Drugpositive and
control groups were matched on sex, age, ethnicity, job category, and length of
service in an attempt to control for nonrandom selection of subjects. When
compared with their controls, individuals testing positive used significantly
more medical benefits ($1,377 compared with $163), showed greater
absenteeism (165 compared with 47 hours of yearly absenteeism), and had a
higher rates of vehicular accidents (23 compared with 11 percent).

These two studies, however, are fraught with both conceptual and
methodological difficulties. From a conceptual view point, it is not clear
whether the objective of these studies was to evaluate the impact of a for-cause
drug-testing program or the impact of individual drug use on productivity
indices. Because both studies attempted to isolate, through matching techniques,
the effect of testing positive from potential individual confounding factors, the
intent appears to be to assess the impact of drug use on outcome measures,
rather than to isolate the effect of the for-cause drug-testing programs on
outcome measures.

Methodologically, however, the matching technique used is inadequate to
this task. Matching has serious, well-recognized methodological weaknesses
(Campbell and Erlebacher, 1975; Campbell and Stanley, 1966; Cochran and
Rubin, 1973; Craig and Metze, 1979; Kerlinger, 1986; Reichardt, 1979) that are
exacerbated in these studies for two reasons. First, the drug-tested group may
have been selected in part by behaviors related to the dependent variables and,
second, drug use, which was a basis for separating the groups, is no doubt
correlated with a number of variables on which the subjects are not matched
and that are plausibly related to the dependent variables. Thus, these two studies
cannot tell us whether for-cause drug testing deters drug use or affects an
organization's productivity, and they provide no reliable information on the
effects of drug use on job-related performance measures.

Random Drug Testing

The committee was not able to locate any published studies that examine
the effects of random drug testing on the productivity of the work force. The
published literature on the effects of random drug testing consists mostly of
descriptive reports of trends. Deterrence effects of random testing programs are
often inferred from observed decreases in positive drug test rates, which
frequently follow the implementation of such programs (Osborn and Sokolov,
1989; Taggart, 1989). However, the evaluation of random drug-testing
programs is complicated by the fact that very few, if any, corporations have
implemented such programs in isolation. Most corporations with random drug-
testing programs have also implemented applicant and/or for-cause
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drug-testing programs. This makes it difficult to isolate the effect of random
drug testing on productivity. The trend studies done to date have not overcome
these difficulties, for they lack the kinds of controls that would allow one to
confidently attribute observed changes in drug-use patterns to the
implementation of random drug-testing programs. Furthermore, even if a
reduction in drug use could be attributed to the implementation of a random
drug-testing program, this would not in itself be evidence that the program has
affected productivity. More research and more sophisticated research is clearly
needed. Information on the relative effectiveness of the various components of a
universal drug-testing program (i.e., applicant, forcause, and random drug-
testing programs) would be useful to business and could have substantial policy
relevance.

Workplace Drug Testing and Productivity

What can we conclude from the extant research on the efficacy of
drugtesting programs? Contrary to what certain popular publications or
newsletters may indicate, there are few empirically based conclusions that may
be reached concerning the effectiveness of drug-testing programs in improving
workplace productivity. The two for-cause drug-testing evaluation studies
published to date suffer from serious methodological problems that preclude
any scientific assessment of the impact of for-cause testing on work force
productivity, and no evidence evaluating the effects of random drug testing on
worker productivity has yet appeared in the published literature. Enough studies
of preemployment drug-testing programs have been published with sufficiently
consistent results that we can conclude that preemployment drug-test results
are, in at least some job settings, valid predictors of some job-related behaviors.
Those who test positive for drugs before employment are, as a group, likely to
have higher rates of absenteeism, turnover, and disciplinary actions than those
who test negative (Blank and Fenton, 1989; Normand et al., 1990; Zwerling et
al., 1990).

In addition, it appears that preemployment drug-test results are also
predictive of subsequent alcohol and drug problems. Salyards (1993) reported
that job applicants who tested positive were 3.47 times more likely to be
referred to an EAP for drinking problems and 5.69 times more likely to be
referred for drug abuse problems as those testing negative at preemployment.
Furthermore, drug-positive individuals were 3.42 times more likely as other
employees to file medical claims involving an alcohol-or drugrelated diagnosis.
Blank and Fenton (1989) found that 14 percent of marijuana-positive Navy
recruits were discharged for drug-or alcohol-related problems compared with 1
percent of those who tested negative.

These figures do not necessarily mean, however, that preemployment drug
testing is a cost-effective selection program. Finding that job applicants'
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drug-test results are predictive of critical job behaviors means that employers
can select, on average, more productive workers if they attend to drug test
information than if that information is not used to make hiring decisions.
However, as with any other type of selection program, the predictive efficacy of
drug test results depends on a few critical selection parameters. In particular, the
prevalence of drug use among potential job applicants has to be sufficiently
large to yield meaningful measures of association between test results and the
outcome measure and to justify the cost of testing (see Chapter 6 for discussion
on low base rate). Thus a test that is cost-effective and predictively valid at one
point in time may cease to be or, conversely, may become even more useful, if
the pattern of drug use in the larger population changes.

Another important characteristic of most of the preemployment drug
studies we have reviewed is that they have used analytical drug-testing
procedures that conform with the guidelines of the National Institute on Drug
Abuse. Many private organizations (especially smaller employers) that test
today use less stringent testing procedures and methods that introduce sources
of error that can be expected to make their programs less efficacious than the
programs that have been studied to date (Murphy and Thornton, 1992a).

It is also possible for employers to overweight preemployment drug-test
results. In the best studies done to date, employers chose applicants using the
cues they ordinarily apply without reference to evidence of drug use. The
research shows that, among this group, those who tested positive performed
worse by certain job-related criteria than those who showed no evidence of
recent drug use. The studies do not show that positive testers performed worse
than those who would have replaced them had they been rejected on the basis of
drug-test information. In particular, there is a danger that, if drug-test results
trump other signs that warn of job difficulties, negative drug testers will be
preferred to positive testers who exceed them on job-related criteria. A major
gap in the extant research is its failure to examine the interaction of recent drug
usage and other job-related applicant characteristics. Although the studies show
preemployment drug testing to be predictively valid, they also indicate that
many applicants who test positive could be hired without producing any job-
related difficulties.

CONCEPTUAL INCONGRUITIES IN RESEARCH METHODS

Conceptual Issues

As stated at the beginning of this chapter, considerable confusion
surrounds the basic evaluation research issue of how to assess the efficacy of
drug-testing intervention programs. Most studies we reviewed claim to be
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investigating the same basic issue (i.e., the efficacy of drug-testing programs on
productivity), and many employ similar designs. In many instances, however,
the methods used to compare the work outcomes of drugpositive employees
with those found to be drug-negative (or a matched drug-negative control
group) are conceptually distinct from one another and reflect divergent research
purposes. This state of affairs can be attributed to a lack of clarity in defining
the research purpose.

Central to any scientific investigation is an analysis of the problem
situation and a clear-cut formulation of the research purpose. Broadly speaking,
a research study may be designed primarily for the purpose of explaining or
predicting phenomena (e.g., see Cook and Campbell, 1979). In explanatory
research, the emphasis is on identifying variables and understanding the
processes by which they influence the phenomenon of interest. Establishing that
covariation among variables exists is not sufficient. What is sought is an
explanation as to why variables covary (Blalock, 1968). The hope is that by
understanding the conditions that influence these phenomena, researchers and
policy makers will be in a better position to recommend courses of action that
will help to alleviate individual, organizational, and social woes. The task is
difficult to accomplish. Most problems in the social and behavioral sciences
have multiple and entangled causes that are often difficult to identify, isolate,
and measure. Because the number of possible causal patterns among variables is
virtually infinite, it is necessary to rely on theory to provide guidance and
direction (James et al., 1982) in attempts to explain why observed differences
exist. Theory confirmed by data can provide powerful explanations.

In predictive research, the emphasis is on studying the degree of
covariation among variables and using this information to make predictions
about subjects' future behavior or performance. Predictive research does not
require a theoretical framework to proceed, even though theory may play a role
in the initial development or selection of predictor variables and may be useful
in generating finer predictions. Prediction is particularly important in practical
applications, for example, the selection of applicants for employment, college
entrance, and training programs. Prediction studies are descriptive by nature—
they describe differences and examine their potential impact on aggregate
outcomes.

The appropriateness of the methods used to assess the efficacy of an
intervention program depends on the goals or purpose of the programs and the
evaluation. If the primary objective for implementing drug-testing programs is
to enhance work force productivity, what is crucial to the evaluation of
preemployment testing is the predictive validity of drug test results (Society for
Industrial and Organizational Psychology, 1987). If the drug test results are
found to be valid predictors of critical job outcome measures, the average
quality of new employees is likely to improve by implementing
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a selection program that takes drug test results into account. Evidence that such
a program is predictively valid (i.e., that it enhances the average quality of the
selected workers) means that the program has an effect on aggregate measures
(e.g., mean value) of the outcome variables—not that drug use has an effect on
the outcome variables. This is equally true of assessments of postemployment,
for-cause, and random drug-testing programs. To evaluate their efficacy is to
assess the impact of implementing the programs on productivity measures and
not the impact of individual drug use on productivity measures. Within this
framework, controlling for potential individual confounding variables (e.g.,
Crouch et al., 1989; Sheridan and Winkler, 1989; Winkler and Sheridan, 1989;
Zwerling et al., 1990, 1992) is irrelevant and potentially erroneous.

There seems to be an implicit notion in the evaluation literature on drug
intervention that negative employment behaviors or outcomes must be shown to
be due to the effects of drug use, separate from other ''extraneous" influences, in
order to establish the efficiency of a drug intervention program. This might
possibly explain why so many drug intervention evaluation studies employ
matching or statistical control procedures. The notion that drug use must be
causally linked to critical employment criteria (otherwise why control for the
effects of other influences?) goes well beyond the requirements for establishing
the efficacy of drug intervention programs on productivity. As we note
elsewhere in this report (see Chapter 5), it may be that drug use is more of a
symptom of problematic job behavior than a cause, at least for the early stages
of drug involvement.

These comments are not intended to detract from the importance of
carrying out studies that attempt to untangle the complex causal relationship
between drug use and problem behavior at work or elsewhere. Indeed, even
though program evaluation and understanding human behaviors are different
research issues, there is an important practical intersection. The better we
understand the relationship between drug use and problem behavior, the more
likely we are to be able to design an efficacious intervention program. In doing
so, we can limit the unfairness that results from false negative predictions that
have negative consequences for individuals. Moreover, in certain situations, it
may be wrong or even illegal to employ valid selection programs. Thus there
are reasons for research on drug-testing programs to control for individual
variables. The reasons, however, are not to ascertain whether drug-testing
programs have predictive validity but rather to further specify the conditions
under which individual drug use influences individual performance. Because of
conceptual confusion, statistical and matching techniques tend to be used for the
former purpose.

The type or nature of drug-testing programs (preemployment, for-cause, or
random) is another factor that is critical to the selection of an adequate
evaluation strategy, because different types of drug-testing programs have
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different objectives. Program objectives determine the research purpose, which
in turn dictate the choice of the study design and methods (e.g., variables to be
measured, their operationalization, and statistical models) to be used.
Unfortunately, most organizations that implement such testing programs do not
articulate their program objectives clearly. This complicates matters for a
researcher charged with evaluating the effectiveness of these programs. The
lack of congruency between research purpose and method is an underlying
source of much of the current conceptual and interpretational confusion
regarding acceptable strategies for assessing the efficacy of drug intervention
programs. To deal with this problem, researchers must secure clear statements
of the program goals before designing their studies, and they must specify the
goals that have motivated their evaluations in writing their research reports.

Cost-Effectiveness of Drug-Testing Programs

Two distinct audiences use the results of cost-effectiveness evaluations of
intervention programs: policy makers and program administrators (or
organizational decision makers). These groups need different types of
information in order to make informed decisions. Policy makers, for example,
are particularly concerned with the costs and benefits associated with various
drug intervention programs (e.g., treatment modalities, testing) for society as a
whole, while organizational decision makers need program-specific information
pertaining to the costs and benefits of programs in their organizations or
organizations like theirs.

Business decision makers want to know whether drug intervention
programs enhance productivity, and if so, whether the consequent financial
benefits justify program expenditures (relative to the costs of not intervening or
to implementing another intervention). Unlike the cost of illness studies that are
reviewed in Chapter 5, cost factors such as criminal activities, social welfare,
incarceration, and early death were not typically included in utility models
implemented by business. It is not that these factors are unimportant, but, from
a business perspective, the interest is on relatively short-term return on
investment at the organizational level. This is in contrast to policy decision
makers, who are more interested in the long-term economic impact of broad
policy change on society's welfare.

Only two peer-reviewed studies (Normand et al., 1990; Zwerling et al.,
1992) have reported empirical estimates of the costs and benefits associated
with implementing a drug-testing program. Both of these were carried out
within the U.S. Postal Service and dealt with preemployment drug testing. In
both instances the findings revealed that preemployment drug testing was a cost-
efficient selection program. However, both studies neglected to include some
important parameters into their models (e.g., variable cost, corporate
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taxes). Since there have been almost no empirical studies of the cost-
effectiveness of drug-testing programs, it appears that decisions by
organizations to adopt such programs have often been made without a well-
grounded consideration of the likely benefits associated with their
implementation. To the extent that governmental pressure has induced such
programs, this is particularly likely to be the case.

There is a substantial body of literature that deals with the difficult issue of
translating the statistical impact of organizational intervention programs into
financial productivity indicators (i.e., dollars). Researchers in human resource
management and related fields have applied the methods of utility analysis to
estimate the probable benefits of programs ranging from ability testing to
improved performance appraisal and feedback (see Boudreau, 1991; Jones and
Wright, 1992; and Judiesch et al., 1992 for recent reviews of utility estimation
techniques).

Both the utility and fairness of preemployment drug testing as a selection
device depend in part on the type of employment errors that result from
implementing such programs. Two types of errors are of concern. First, as
discussed in Chapter 6, false positive classification error (mislabeling an
individual as a drug user when in reality he or she is not a user) not only is
disconcerting but also reduces the efficacy of the selection process. In the case
of drug testing, it is well established that, when performed by a competent
(NIDA-certified) laboratory, the rate of false-positive classification is virtually
zero. But the superficial screening tests used by some businesses without
confirmation increase the probability of false-positive classification error
substantially. Second, and numerically more important, are what can be thought
of as false-negative prediction errors. There will always be a number of
applicants who test positive who would have been successful in their jobs had
they been hired; to judge by the findings reported in the studies reviewed in this
chapter, these falsely negative prediction errors will constitute the majority of
drug-positive job applicants. False negative prediction errors also affect the
efficacy of drug-testing programs, and minimizing them will increase a
program's benefit-cost ratio.

This discussion of false-positive and false-negative errors should not
obscure a central fact: the use of a valid selection program increases the
proportion of successful new hires over what would be obtained had the
selection program not been implemented. The prevalence of errors does affect
the magnitude of the gains from a cost-benefit standpoint, so totally apart from
fairness there are reasons to work to minimize them.
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EFFECTS OF DRUG TESTING ON ATTITUDES AND MORALE

Another issue that merits discussion is the impact of drug-testing programs
on the attitudes and morale of applicants and employees. Despite its increasing
frequency, employee drug testing is still controversial. Several authors (e.g.,
Crant and Bateman, 1989; Murphy et al., 1990, 1991; Stone and Kotch, 1988)
have suggested that workers and job applicants may react negatively to drug
testing. Although different studies yield different estimates of the frequency of
negative reactions, it is common for 40 to 50 percent of those surveyed to
express reservations about employee drug testing (Hanson, 1990; Konovsky and
Cropanzano, 1993; Murphy et al., 1990).

Attitudes toward drug testing may affect the behavior of applicants and
incumbents, especially if drug testing involves policies or procedures that are
objectionable to large numbers of individuals (Chadwick-Jones et al., 1982;
Goodman and Friedman, 1971). In particular, attitudes toward practices such as
drug testing may affect an individual's job search and job choice and his or her
subsequent satisfaction with the job and the organization (Murphy and
Thornton, 1992b; Schwab et al., 1987).

Murphy and Thornton (1992b) present evidence that individuals with
negative attitudes toward drug testing are less likely to apply to, and may be
less likely to accept, jobs in organizations that test for drugs. Their study
suggests that attitudes toward drug testing and the probability that attitudes
would affect subsequent job search behavior were largely unrelated to grades
and academic qualifications, which implies that highly qualified applicants are
as likely as less qualified applicants to be influenced in their job choices by
their attitudes toward testing. Given the frequency of negative reactions to drug
testing and the possible consequences of those attitudes, it is important to
examine the ways in which specific characteristics of drug-testing programs
affect attitudes and to explore ways in which negative reactions to drug testing
might be minimized. The apparent efficacy of preemployment drug testing
could be illusory if testing programs bias applicant pools so as to overrepresent
those with few job options.

Influence of Job Characteristics

Reactions to employee drug testing vary substantially, depending on the
job in question (Murphy and Thornton, 1992b; Murphy et al., 1991). In general,
the higher the likelihood that impaired job performance could pose a danger to
an individual, his or her coworkers, and the public, the higher the level of
approval for drug testing. Thus, drug testing is likely to be seen as more
acceptable for airline pilots than for accountants. Murphy et al. suggest that
drug testing will also meet with higher levels of approval if the
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job involves activities or functions that are believed to be substantially impaired
by drug use. Finally, there is evidence that drug testing is more common and
more likely to be accepted in lower-level jobs than in managerial and executive
jobs (Murphy and Thornton, 1992a).

Influence of Program Characteristics

There is considerable evidence that the policies and practices that define
employee drug-testing programs can substantially affect reactions to drug
testing. First, employee drug testing may be seen as an invasion of privacy,
which is likely to lead to negative reactions (Stone and Stone, 1990). Urine
testing is an especially sensitive procedure; the need to provide urine samples
strikes many people as offensive, and the need to do so in front of witnesses or
under tightly monitored conditions may seem particularly offensive. Privacy-
related concerns might also be more salient in situations in which drug tests
provide information about behavior outside the workplace. For example, it is
well known that an individual who is a chronic user of marijuana can test
positive for days or even weeks after having stopped using the drug, and that
marijuana use that is completely divorced from the work setting can
nevertheless lead to a positive drug test.

Research on attitudes toward drug testing and on perceptions of justice and
equity in organizations (e.g., Konovsky and Cropanzano, 1993; Murphy et al.,
1990) suggests that there are three factors that substantially affect the likelihood
of negative reactions. First, drug-testing programs vary in the extent to which
they are seen as reasonable. Testing programs that are restricted to high-risk
occupations, or that are clearly and convincingly justified by management, are
not likely to be a significant source of controversy. Second, drug-testing
programs vary in the extent to which their overall orientation is seen as
punitive. Testing programs that result in severe or irrevocable sanctions (e.g.,
dismissal) are more likely to be seen in a negative light than programs that are
designed to help people deal constructively with substance abuse (e.g., by
recommending counseling). Finally, drug-testing programs that involve
consultation between labor and management are less likely to be seen in a
negative light than those that are unilaterally imposed by management.

Limitations of Research on Reactions to Drug Testing

In evaluating research on attitudes toward drug testing, there are two
reasons for caution in making broad generalizations. First, the majority of the
studies in this area have employed convenience samples, usually college
students. The attitudes of college students might differ in a number of ways
from those of a general work force population (Murphy et al., 1991). Second,
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these studies often employ simulation methods (e.g., asking students to go
through a simulated job interview) whose external validity is unclear (for an
exception, see Murphy and Thornton, 1992b). The fact that an individual is
willing to turn down a job offer in an experimental simulation does not
necessarily predict behavior in real job interviews.

One of the few studies that has investigated the reactions of work force
members is the High School Senior follow-up surveys (Patrick O'Malley,
personal communication, 1992). These follow-up surveys show that, in general,
most young adults are supportive of both preemployment and postemployment
drug testing. In 1991, 65 percent "approved" or "strongly approved" of urine
tests as a condition for getting a job like their own job, and 60 percent approved
of urine tests as a condition for keeping a job such as their own. These figures
reflect increases of about 15 percent in approval since 1987; for getting a job,
the 1987 figure was 49 percent, and for keeping a job, the 1987 figure was 46
percent.

Approval rates have consistently been slightly higher among those who
had actually been required to take a urine test. In 1991, among those who had
been tested, either pre-or postemployment, 78 percent approved of
preemployment testing compared with 61 percent of those who had not been
tested. Postemployment testing was approved by 70 percent of those who had
been tested, compared with 57 percent of those who had not been tested. These
differences may reflect the types of people who get tested, positive experience
with drug testing, or cognitive dissonance resulting from consent to a previously
disapproved procedure.

On the basis of the research literature reviewed in this chapter, the
committee provides the following conclusions and recommendations.

CONCLUSIONS AND RECOMMENDATIONS

•   The empirical evidence pertaining to the efficacy of preemployment drug
testing indicates that such programs may be useful to employers in
choosing wisely among job applicants. However, regardless of the
magnitude of the correlations between drug use and dysfunctional job
behavior measures, the practical effectiveness of any drug-testing program
depends on other parameters such as the prevalence of drug use in the
population tested. The presence of significant relationships between drug
use and workplace performance measures does not necessarily mean that an
effective drug-testing program will substantially improve work force
performance, and a program that substantially improves performance with
some employees or in some job settings may do little to improve
performance with other employees or in other job settings.

•   Despite beliefs to the contrary, the preventive effects of drug-testing
programs have never been adequately demonstrated. Although, there
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are some suggestive data (e.g., see the military data in Chapter 3) that
allude to the deterrent effect of employment drug-testing programs, there is
as yet no conclusive scientific evidence from properly controlled studies
that employment drug-testing programs widely discourage drug use or
encourage rehabilitation.

Recommendation: Longitudinal research should be conducted to
determine whether drug-testing programs have deterrent effects.

•   Many studies of alcohol and other drug use by the work force have been
flawed in their design and implementation. Organizations that conduct their
own drug studies can, by encouraging their researchers to publish in
professional journals, enhance quality control and contribute to a
knowledge base that will enable them to deal more effectively with future
alcohol and other drug problems.

•   Different objectives have been suggested for work site drug-testing and
diverse alcohol and other drug intervention programs. These include
improving workers' performance, preventing accidents, saving on health
costs, and working toward a drug-free society by deterring drug use. The
effectiveness of alcohol and other drug intervention programs cannot be
adequately evaluated unless the goals of such programs are clear.

Recommendation: Organizations should clearly articulate their
objectives prior to initiating alcohol and other drug intervention programs 
and should regularly evaluate their programs in light of these objectives.

Among job applicants and workers, testing for drugs other than alcohol is
already common and generally accepted. Of young men in a 1991 general
population survey of high school graduates, 33 percent reported that they had
been tested, 61 percent reported that they approved of preemployment testing,
and 60 percent reported that they approved of postemployment testing.
Approval rates were even higher among those who had been tested.

• Very little is known about what happens to job applicants who are not
hired or to employees who are fired as a consequence of a positive drug test.

Recommendation: Research should be conducted on the impact of
drug-testing programs with attention not only to those who remain within
the organization as well as to those who are not hired or are dismissed. In
particular, more information is needed about the impact of drug-testing
programs on the health and productivity of the work force.
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Recommendation: In light of the relatively low rates of alcohol and 
other drug abuse among the work force (see Chapter 3), the moderate 
predictive validity of testing programs (see Chapter 7), and the fact that
many factors other than drug use may cause performance deficiencies seen
in drug users (see Chapter 5), drug-testing programs should not be viewed
as a panacea for curing workplace performance problems. Nonetheless,
drug-testing for safety-sensitive positions may still be justified in the
interest of public safety.
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8

Employee Assistance Programs

Everyday social settings and relationships figure importantly in the
development and prevention of and recovery from alcohol and drug problems
(Bacon, 1973). Next to the family, the workplace is probably the most
important setting for shaping and constraining alcohol and other drug-related
expectations and behavior (Beattie et al., 1992). This chapter examines three
aspects of workplace responses to alcohol and other drug use. First, it briefly
reviews some of the most popular activities and programs focused on
prevention that have potential to impact alcohol and other drug use. The
discussion then turns to employee assistance programs (EAPs). The chapter
concludes by examining treatment issues as they relate to program entry, and
treatment follow-up, and work site reentry.

PREVENTION ACTIVITIES

Organizations have attempted to minimize the effects of alcohol and other
drug use on work settings through policy design and various health promotion
activities. Among the most prominent workplace prevention activities are health
promotion/wellness programs that have attempted to alter individual risk
factors, such as smoking, obesity, and untreated hypertension, that are often
associated with alcohol and other drug use.

Fielding and Piserchia (1989) examined data from the Office of Disease
Prevention and Health Promotion's 1985 National Survey of Worksite Health
Promotion Activities. This survey involved telephone interviews with
representatives
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of 1,358 work sites randomly selected from the 1984 Dun and Bradstreet list of
businesses that had work sites with 50 or more employees. The response rate
was over 80 percent. Of the responding companies, 66 percent reported offering
one or more types of health promotion activities, including health risk
assessments, smoking cessation, blood pressure control, exercise/fitness, weight
control, nutrition education, stress management, back care, and accident
prevention. The average number of activities offered was under three, for those
companies that offered any. Participation in wellness programs was not very
high, and most activities were offered only once or intermittently, not regularly
or continuously.

Work site wellness programs are quite varied (Roman and Blum, 1988;
Blum et al., 1990). The services that are described as wellness or health
promotion programs range from establishing a smoking policy, to offering an
occasional health education class or newsletter, to a comprehensive array of
interventions that include health risk screening, follow-up counseling, a menu
of health improvement interventions, and organization-level activities designed
to provide an environment supportive of health (Heirich et al., 1992).

Health Promotion and Wellness Programs

A number of investigators have voiced the hypothesis that wellness or
health promotion programs can help reduce the consumption of alcohol and
other drugs (Room, 1981; Nathan, 1984; Case, 1985; Moskowitz, 1989; Shain,
1990). However, there is no substantial body of literature that explores whether
wellness programs can reduce the use of alcohol and other drugs or identifies
specific wellness services that might be effective in preventing alcohol and
other drug use (Sonnenstuhl, 1988). Although there is a considerable literature
reporting on work-site wellness programs, the literature is largely descriptive.
Studies tend to use self-selected subjects and often have no control or
comparison groups. Typically, short-term program results—because of the
frequency of relapse in these targeted behaviors (e.g., smoking, weight loss)—
tell us little about long-term behavioral change. Another characteristic of these
studies is that most empirical evaluations are performed on comprehensive
programs. These programs typically target a variety of risk factors (e.g.,
smoking, alcohol use, overweight, hypertension) associated with health
promotion, making it difficult to assess the effectiveness of individual
components in successfully reducing specific health risk factors (e.g., smoking,
alcohol use). Nonetheless, some studies have reported positive evaluation
results of specific prevention services in addressing specific risk behaviors. For
example, studies have shown a short-term reduction in alcohol consumption
after participation
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in wellness classes or seminars. However, no studies have demonstrated
persistent, long-term effects.

Rohsenow et al. (1985) provided stress management training to a group of
15 heavy social drinkers among college students and compared results with a
control group of 21 students. They found a short-term reduction in drinking, but
a return to baseline by 5.5 months. Shain et al. (1986) reported the results of a 6-
hour work-site wellness seminar designed to increase knowledge and awareness
of health issues that was attended by some 56 percent of the work force. The
heaviest drinkers reported reduction in their weekly consumption of alcohol
after participation. However, there were no data to validate self-reports, no
comparison or control group, and no measures of long-term maintenance of
reported changes. A second study involved a 15-hour course in relaxation and
stress management. Heavy drinkers maintained their levels of consumption, but
moderate drinkers showed significant decreases. No such decreases were found
in a comparison group. There was again no long-term follow-up to ascertain
that these changes were maintained over time.

In another study, Shain (1990) surveyed public transportation workers and
found that 12 percent of the work force (17 percent of the drinkers) reported
concern about their drinking level, as well as about other health risks. Those
concerned about their drinking had more health concerns generally than those
not concerned about their drinking. The concerned heavy drinkers tended to be
overweight and inactive, often got less than 6 hours of sleep, and reported being
stressed at work. Nearly three-fourths of them smoked, and over one-third
reported having used illicit drugs. This suggests that health promotion programs
may be able to raise and address drinking issues by first addressing other health
issues and then demonstrating the relevance of drinking to health.

One study utilized a quasi-experimental design to compare four different
types of work site wellness programs implemented in four demographically
similar manufacturing plants. The study tested the effectiveness of the four
program models at reducing obesity, cigarette smoking, and high blood pressure
over a 3-year time period. The four models were (1) fitness center: an in-plant
fitness center equipped with muscle-toning and aerobic equipment and staffed
by athletic trainers; (2) health education: regular offering of health education
classes and media information about health risks; (3) outreach and counseling:
health education classes and media information coupled with one-to-one and
small-group interventions, managed by wellness counselors who regularly
contacted and counseled employees with health risks; and (4) outreach,
counseling, and plant organization: the services just listed, plus plant-wide
support services and activities to encourage healthful behaviors (Erfurt et al.,
1991).

The study reported after a 3-year follow-up that many more people took
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part in health improvement interventions when personal outreach and
counseling were provided to the employees with health risks (Erfurt et al.,
1990). At the two sites that did not provide personal outreach and counseling
(the fitness center site and the health education site), impact on blood pressure
control for hypertensive employees was minimal, and the overweight
employees gained weight. At the two sites that provided personal outreach and
counseling, blood pressure was significantly reduced among hypertensive
employees, and overweight employees lost weight. There was a decrease in the
prevalence of smoking at all four sites (paralleling national trends), but the
decrease was greater at the sites with outreach and counseling, and the relapse
rate was lower (Erfurt et al., 1991). Similar findings on the positive impact of
follow-up contact and support have been reported in other studies of wellness
program services for various health risks (Gregg et al., 1990; Perri et al., 1984;
King et al., 1988; Taylor et al., 1990). One recent study (Gomel et al., 1993)
randomly assigned 28 work sites to one of four intervention groups: (1) health
risk assessment, (2) risk factor education, (3) behavioral counseling, and (4)
behavior counseling plus incentives in an attempt to evaluate the relative
efficacy of these work-site health promotion programs on various disease risk
factors. The results showed that higher rates of continuous smoking cessation
and weight loss were observed for the two behavioral counseling conditions
after 3-, 6-, and 12-month follow-up.

Effects of Interventions on Work-Related Outcome Measures

From a business perspective, in addition to improving the health status of
employees, employers are also concerned about whether such intervention
programs have any impact on work-related outcome measures. Several studies
suggest that an effective work site wellness program can reduce absenteeism
and employee benefit claims and can show a positive cost-benefit ratio.

Gibbs et al. (1985) examined insurance claims for employees who
participated in Blue Cross and Blue Shield of Indiana's employee health
promotion program, compared with nonparticipating employees at the same
work site. Program components included health risk screening, assessment, and
feedback; group programs for nutrition, weight loss, smoking cessation, and
fitness; and individual counseling for alcohol and drug abuse. Participants had
higher claims in the 6-month period after the program began, but costs declined
in relation to nonparticipants for subsequent periods. Over a 5-year period after
the commencement of the program, participants averaged 24 percent lower
health care costs than nonparticipants. The cost of operating the program was
about $100 per employee per year. Savings due to reductions in health care
claims exceeded program costs by a factor of
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1.45. The longer time period evaluated in this study is an improvement over
previous studies, but the self-selection of participants is a design weakness
likely to exaggerate the beneficial effects of participation.

Bertera (1990) examined absenteeism changes associated with a
comprehensive health promotion program. he compared 41 intervention sites
with 19 demographically equivalent control sites in the same company. The
program included smoking cessation, fitness, weight management, cholesterol
control, stress management, and healthy back programs. There were group
meetings and individual counseling as well as self-directed materials,
competitions, and incentive programs.

Data on disability days (days lost due to illness) were collected for blue-
collar employees for a 1-year baseline (preprogram) period and 2 program
years. Similar data were not available for white-collar employees. The
employees at the intervention sites experienced a 14 percent reduction in
disability days by the end of 2 years, compared with a 6 percent decline at the
control sites. This produced a return of $2.05 per dollar invested by the end of
the second year. This study is particularly strong because it compares changes
for all employees at the experimental and control sites, not just self-selected
participants.

Bly et al. (1986) explored the relationship between exposure to a work site
health promotion program and health care costs and utilization. The experience
of employees exposed to a comprehensive program of health screening, lifestyle
improvement programs, and work site changes to support healthier lifestyles
was compared over a 5-year period with employees at other work sites in the
same company that did not have this program. To account for baseline
differences, analyses of covariance produced adjusted means for inpatient
hospital costs, admissions, hospital days, outpatient costs, and other health
costs. Mean annual inpatient cost increases were about $43 for the experimental
group and $76 for the control group, and the experimental group also had lower
rates of increase in hospital days and admissions. This study had a strong
research design, comparing sites that did and did not have access to the
program. It also covered a substantially longer time period than most of the
other studies, lending credence to the results.

As the above review suggests, apart from drug-testing programs, few work
site prevention efforts have been directed at illicit drugs. Most health promotion
programs or drug prevention programs have targeted alcohol and smoking as
the primary drugs of interest. The evaluation studies reviewed above indicate
that such programs can be effective, especially when a follow-up component is
incorporated into the intervention program. Some believe that such programs
have a spillover effect on illicit drug use. However, methodological weaknesses
associated with these studies temper our ability to make a strong statement
regarding their overall efficacy in preventing
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the use and abuse of alcohol and other drugs. The literature on drug-testing
programs, which may have a preventive (e.g., deterrence effect) effect on
alcohol and other drug use, was reviewed in Chapter 7.

EMPLOYEE ASSISTANCE PROGRAMS

Employee assistance programs are designed to assist in identifying and
aiding employees who need assistance because of behavioral, health, and job
performance problems attributable to alcohol and other drug abuse, health,
emotional, marital, family, financial, legal, stress, and other personal concerns.
There are a variety of types of services that are labeled EAPs, some of which
represent very minimal offers of assistance to employees. In response to such
diversity in programs, the Employee Assistance Professional Association
(EAPA) has set standards defining what functions are needed to provide
comprehensive EAP services. Ideally, alcohol and other drug problems should
be addressed through EAPs that include: making expert consultation and
training available to supervisors and others so that they can better identify and
help resolve a subordinate's or coworker's behavioral, health, or job
performance problems; confidential and timely problem assessment services;
referrals for appropriate diagnosis, treatment, and other assistance; the
establishment of links between workplace and community resources that
provide these services; follow-up services; and education and information on
the prevention of alcohol and other drug problems. In light of the growing
popularity of ''managed care," and since assessing the level of care needed is
one of the main activities of the EPAs, it is important that functional groups
(i.e., managed care and EAP) work in close collaboration in order to ensure that
the level of care provided to employees will maximize their chances of
recovery. A detailed examination of the various types of EAPs and their history
is presented in Roman and Blum (1992).

The set of activities that might be seen as part of EPAs is fairly well
defined and accepted by practitioners in the field. Although employees are
encouraged to seek out EPA services (self-referral), the program's casefinding
strategy is based on job performance. Supervisors are trained in methods of
constructive confrontation and referral to the EAP and are discouraged from
attempting to counsel employees regarding their personal problems or
overlooking problems until they become so severe that disciplinary action is
required. Constructive confrontation involves assembling the evidence of
deteriorated performance, confronting the employee with that evidence,
describing what will be required to bring job performance back to an adequate
level, and referring the employee to the EPA for assistance with any underlying
problem that is affecting work performance.
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Types of Data Available

Data on the spread of EAPs in major private-sector corporations were
initially generated through Executive Caravan field surveys conducted by the
Opinion Research Corporation (Roman, 1979). In 1972, 25 percent of Fortune
500 corporations had some form of program for providing constructive
assistance to employees with drinking problems; subsequent Executive Caravan
surveys revealed that these proportions grew to 34 percent in 1974, 50 percent
in 1976, and 57 percent in 1979, by which point the survey was querying
specifically about the presence of EAPs (Roman, 1982). There are no post-1979
national survey data on the prevalence of EAPs among the Fortune 500
corporations. Informal estimates indicate, however, that nearly all Fortune 500
corporations currently have an EAP. There is great variation, however, in the
level of investment in EAP services and in the implementation of the EAPs.
These variations are not only evident across corporations but are also observed
within corporations across different operating units.

In 1985, a computer-assisted telephone survey of 1,358 private-sector
work sites with 50 or more employees (86 percent response rate) was conducted
by the Research Triangle Institute for the U.S. Department of Health and
Human Services. The survey revealed that 24 percent of the work sites offered
employees an EAP (Kiefhaber, 1987). Work site size was significantly
associated with the availability of an EAP: 15 percent of work sites with fewer
than 100 employees had an EAP, compared with 28 percent of work sites with
100 to 249 employees, 35 percent of work sites with 250 to 749 employees, and
52 percent of work sites with 750 or more employees. A national survey
conducted in 1992 (Blum et al., 1992) indicated that almost half of all full-time,
non-self-employed workers worked in settings that provided EAPs. The
probability of an employee working for an employer that provides an EAP is
directly related to the size of the employer.

In the early 1970s, the federal government mandated EAPs for all its
civilian employees, but two research studies that involved interviews and on-
site assessments of the nature of these programs in samples of federal
installations revealed very uneven implementation (Beyer and Trice, 1978;
Hoffman and Roman, 1984a, 1984b). In recent years, federal government units
with EAPs have increased due in part to the Reagan administration initiative for
a drug-free workplace. Federal civilian employees are supposed to be covered
by EAPs, but each federal department or agency is responsible for finding the
funds to support the implementation of the service, and the mandate to establish
EAPs is underenforced.

With the exception of the nuclear power industry and some sectors of the
transportation industry in which federal mandates have recently required the
implementation of EAPs, the adoption and implementation of EAPs in
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the private sector has been almost exclusively voluntary. Thus, comparisons of
private-and public-sector programming is problematic because of the mandated
nature of the latter.

Utilization of Services

A study of 439 EAP sites (Blum et al., 1992; Blum and Roman, 1992),
emphasizing caseload compositions for alcohol and other drug problems
provides valuable information on EAP utilization and outcome measures. On
average, about 30 percent of the caseloads in the EAPs studied stem from
employees' problems with alcohol and other drugs. In addition, many cases
recorded by EAPs as marriage and family problems, the largest single caseload
category, involve the alcohol and other drug abuse of spouses or other family
members. An average of 6 percent (median equals 4 percent) of employees used
the EAPs studied in a 12-month period.

Data from a 1991 national survey (Blum et al., 1992; Blum and Roman,
1992) of full-time employees who are not self-employed indicate that 15
percent of those who work for organizations with EAPs have contacted it about
an employee they supervise. Among covered employees, 48 percent said they
knew someone at work who had used the EAP. More than 8 percent of the
employees who were covered by EAPs had used it sometime in the past for a
problem of their own, and 6 percent had used the EAP for a family member's
problem. One should note that there is obviously some overlap among those
who used the EAP for themselves, their family members, or their subordinates.
The data on use reported in this section is therefore not representative of
utilization for a given period of time. Rather it is accumulated usage over the
period the EAP was in existence in a given work site and is limited by the
tenure of a worker at the work site.

Results also reveal that the assessments of EAP counselors of their clients'
problems typically identified an average of 2.1 problem categories per client.
The most prevalent problem category is psychological and emotional problems,
with 44 percent of the clients in this category. Marital problems applied to 28
percent, whereas "other family problems" was diagnosed for 31 percent of the
clients. Alcohol and other drug problems are the next most prevalent problem
categories; the EAP counselors indicated that 16 percent of the clients had
problems with alcohol, 3 percent had problems with cocaine or crack, and 4
percent had problems with other drugs (Blum et al., 1992; Blum and Roman,
1992).

The EAP caseloads also include employees who have come to the EAP
because of alcohol or other drug problems among their family members. Almost
21 percent of the EAP clients fall into this category, two-thirds of them being
troubled by the alcohol problems of their family members and the other one-
third by family members' use of drugs other than alcohol.
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Thus, although only a minority of employees in EAP caseloads have
alcohol or other drug problems of their own, when employees seeking help with
problems with alcohol and other drugs of their family members are added, the
caseload attributed to alcohol and other drug use is considerable. Moreover,
alcohol and other drug cases take on the average more time at intake and
referral, as well as in after-care and follow-up, than do cases of other types
(Blum et al., 1992).

Evidence of Effectiveness

In 1984 Kurtz et al. reviewed the literature on EAP effectiveness and
found a paucity of evidence. They identified 16 studies that used job
performance outcomes as criterion measures. Absenteeism was used more often
than other criteria and showed improvements in all the studies in which it was
evaluated. Other variables on which improvements were shown include
accidents, grievances, disciplinary actions, and the use of sick time.

However, all of the studies had design problems. The typical methodology
was a one-group pretest-posttest design. Most of the studies showed
improvements in the measured variables, but the absence of a control group
means that one cannot rule out alternative workplace factors (e.g., disciplinary
procedures) or external factors (e.g., pressure from spouse) as possible causes of
the observed improvements. This is a particular problem when newly
established EAPs are evaluated, for they may be one of a number of actions
designed to improve working conditions. A few studies used as comparison
groups those who refused EAP services, but these workers are likely to be
different in important respects from those willing to take advantage of EAPs.
Compounding the problems posed by missing or inadequate control groups are
short follow-up periods in most studies and unclear subject selection procedures
in others. In addition, the impact of EAP activities was typically confounded
with treatment effect when treatment was provided by external service providers.

Since 1984, additional EAP studies have been published, but there is as yet
no definitive study of the impact of EAP participation on employee work
performance, absenteeism, or health claims. However, Smith and Mahoney
(1989) present insightful results from a study conducted at McDonnell Douglas
Corporation, in which EAP clients who received psychiatric treatment or
treatment for alcohol and other drug use were compared with employees in the
same company who did not use the EAP but who also received psychiatric or
alcohol and other drug use treatment during the same time period. Data were
compared for the year of program entry or treatment and up to 3 years after.

Results showed that the EAP clients—both psychiatric treatment and
alcohol and other drug use treatment—had lower absenteeism (34 percent
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and 44 percent fewer days lost, for employees with psychiatric problems and
alcohol and other drug use, respectively) during the 4-year study period than did
the clients who sought out treatment without using the EAP. And there was a
reduction in turnover of 60 percent for psychiatric clients and 81 percent for
alcohol and other drug use clients. Medical claims were also lower, both for the
impaired employees and for their dependents. The study estimated over $4
million in reduced medical claims (in 1988 dollars) over the 3-year follow-up
period and over 6,000 fewer days of absenteeism.

Unfortunately, the study has certain deficiencies that weakens its
conclusions. Sample sizes and selection criteria are not clear. More critically,
the study provides no information to demonstrate the comparability of the EAP
and non-EAP samples. In one respect it is clear that the groups were not
comparable: something brought the EAP clients to the EAP. Without more
information about the members of the two groups, we cannot conclusively
ascribe the differences in outcomes between the groups to the EAP intervention.

One of the earlier EAP studies (Foote et al., 1978) compared changes in
six work performance measures by EAP clients across EAPs in four different
companies. The measures were absenteeism, disciplinary actions, grievances,
workplace accidents, visits to the medical department, and use of sick leave
benefits. The study also computed ratios of client performance on each measure
to company norms for each client group. The study found that changes in these
measures after EAP intervention were not the same across companies. Those
EAPs whose clientele was characterized by significant deteriorations in work
performance (with performance well below the company norm) showed
improvements in client performance after intervention. Programs whose clients
were not performing below the company norm did not show such improvement.
These data, however, are not necessarily evidence of differential effectiveness,
for they are consistent with the classic regression artifact. The study,
nonetheless, suggests that (1) not all EAPs are the same and (2) the kinds of
clients seen by the EAP may have a major impact on performance measures
following EAP intervention. Dealing with this latter problem suggests the need
for true field experiments in which access to EAPs would be randomized,
ideally at the individual level but more realistically by work site in multisite
companies.

The general question of whether EAPs are effective at improving work
performance is not, however, a promising path for investigation. EAPs are not
all the same and should not be expected to produce the same results. Although a
company might ask whether the use of its specific EAP increases work
performance, a more promising focus for the research community is on the
effects of specific EAP activities and services, not the presence or absence of
EAPs. Several studies have been done on specific aspects of employee
assistance programs.
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Specific Activities and Services

Supervisor Training

Perhaps the most unusual feature of EAPs is the use of job performance as
a means for identifying, confronting, and referring for treatment employees with
alcohol and other drug abuse problems. Because work organizations have
formalized mechanisms for observing employee performance and setting
standards for such performance and, most important, because they can sanction
unacceptable behavior (Googins, 1990), they constitute an unusual resource for
the area of alcohol and other drug abuse intervention. The key to activating this
resource lies in the ability and willingness of supervisors to use company-
provided mechanisms for confronting alcohol and other drug-abusing
employees who have performance problems. Identification based on job
performance and constructive confrontation of employees so identified are part
of the core technology of EAPs (Roman, 1988).

The research surrounding the role of the supervisor can be examined
within two primary areas: supervisor training and supervisor intervention.

In light of the pivotal role given supervisors within the EAP framework,
training supervisors has had a high priority since the early conception of the
EAP (Trice and Belasco, 1968; Trice and Roman, 1972). In a recent survey
based on a national sample of EAPs (Schneider et al., 1990), over 92 percent of
respondents agreed that "an EAP must conduct supervisor training to be
considered a quality EAP," and over 87 percent of the respondents reported that
they had conducted supervisor training sessions within the last year. A study
initiated in 1984 on EAPs of medium-to large-size organizations found that
supervisory training had improved in 45 percent of the work sites by 1988
(Blum et al., 1988, 1992).

However, there are also data indicating the reluctance of supervisors to
engage in the identification and referral process. Trice and Roman (1972) and
Googins and Kurtz (1980, 1981) identify a number of barriers that commonly
impede supervisor intervention, including: ignorance of the EAP and its
procedures; attempts by supervisors to solve workers' problems themselves; the
perception that referring employees might reflect poorly on the referring
supervisor; and fear of harming the employee and his or her family. Googins, in
his study of supervisors, identified three specific barriers to referring problem
employees to the EAP: (1) supervisors' attitudes toward perceived effectiveness
of the EAP; (2) factual knowledge of the EAP; and (3) attitudes toward the
supervisor role. Many of these factors have also recently been found to be
important factors in influencing employees' propensity to use the services of an
EAP (Sonnenstuhl and Trice, 1986; Harris and Fennell, 1988; Steele and
Hubbard, 1985).

EMPLOYEE ASSISTANCE PROGRAMS 251

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.



Copyright © National Academy of Sciences. All rights reserved.

Under the Influence?: Drugs and the American Work Force
http://www.nap.edu/catalog/2118.html

In a similar study, Hoffman and Roman (1984a) collected data from 84
supervisors and found that supervisors' attitudes toward an EAP and their
supervisory style were significantly associated with supervisor perceptions of
the extent to which referred workers were helped.

A study by Blum and Roman (1989) indicated that supervisory
involvement in EAP referrals is much greater than EAP professionals perceive.
This study also indicated that supervisors and managers were eager to spend
time in training sessions learning how best to refer cases to and use the EAP.
The propensity of managers to use EAPs is highly related to how familiar they
are with the EAP and how accessible it appears (Milne et al., 1992), both of
which may be increased through training.

Only recently has the impact of supervisor training been the subject of
research. Schneider and Colan (1993), in NIDA-funded research on the effects
of supervisor training, report significant differences between trained and
untrained supervisors. Supervisors who received training showed significantly
increased levels of knowledge of the EAP at a 1-year follow-up as well as more
consultations with and referrals to the EAP than did an untrained control group.
The tendency of the trained group to make significantly more referrals was also
reflected in the number of referrals for alcohol and other drug problems
(Schneider and Colan, 1993).

Impact of Supervisor Training

The job performance model developed by the EAP relies on the supervisor
to identify troubled employees on the basis of deteriorating job performance
and then to intervene with constructive confrontation (Trice and Roman, 1978).
Several studies have examined in detail the effectiveness of the constructive-
confrontation strategy and generally conclude that this strategy leads to
increased employee acceptance of treatment and a subsequent improvement in
overall job performance (Hilker et al., 1972; Trice and Beyer, 1984).

Constructive confrontation or supervisor referrals have been consistently
reported as highly effective, although one must be cautious in accepting this
conclusion because of repeated flaws in methodology and design (Kurtz et al.,
1984). Heyman (1976), for example, reporting on employees from five different
work organizations with varying degrees of coercion, found a significant
relationship between constructive confrontation and improved work
performance "for those whose pre-program performance had deteriorated."
Freedburg and Johnston (1979) found virtually the same findings in their study
of Canadian workers.

Trice and Beyer (1984) interviewed supervisors who had referred
employees with alcohol problems to the EAP within the previous 3 years. The
supervisors reported that 74 percent of these employees showed subsequent
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improvements in work performance. These results were compared with reports
of a different sample of supervisors who had not made a referral to the EAP, but
who were asked about how they had handled an employee with some other type
of behavioral problem. This latter group reported a lower rate of improvement.
This study did not address directly the question of whether supervisory
confrontation and referral produce better results than self-referral or referral by
coworkers, family, or some other source (i.e., whether the "stick" is effective).
The 74 percent improvement estimate almost certainly overvalues referrals both
because of regression artifacts and because respondents might have thought
positive outcomes reflected positively on their actions. The difference between
the percentage improvement estimates of referring and nonreferring supervisors
is a better estimate of the help that referral provided.

A study that looked at objective work performance outcomes was
conducted through the EAP of the Los Angeles City Department of Water and
Power (Amaral and Cross, 1988). The study included 43 EAP clients with
alcohol problems—21 were mandatorily referred to the EAP by their
supervisors and 22 were voluntary referrals (informal supervisor referrals, self-
referrals, and medical department referrals). The study examined sickness
absenteeism for both groups in the year before program entry and the year after.
There was a 49 percent increase in sickness absenteeism for the voluntary
referrals, but a 33 percent decrease (approaching the norm for the entire group)
for mandatory referrals. The authors argue that the additional monitoring and
potential job jeopardy resulting from a mandatory supervisory referral produced
the difference.

It is not clear from the study report whether these samples included all
clients with alcohol problems entering the EAP during the target year, or
whether some selection criteria were applied. The two groups were relatively
comparable in that they both had excess absenteeism (above the work group
norm) in the year prior to entering the EAP. A more detailed description of the
two groups would have been useful to rule out other potential confounding
factors. However, the primary weakness of this study is the small sample size.

Macdonald et al. (1989) conducted a study of 163 clients of EAPs in five
work sites to examine rates of continued employment. In this study, job loss
was not related to type of referral (voluntary or formal) or source of referral.
However, no information was provided as to what constituted a "formal"
referral and whether this included either a form of job jeopardy or any further
monitoring after referral.

In sum, the literature on constructive confrontation and referral by
supervisors provides some limited evidence that supervisor referrals are
effective in improving job performance compared with self-referral or failures
to refer. The question of whether it is worth training supervisors in confrontation
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and referral techniques is easier to study than the question of whether an EAP is
helpful. It is difficult to randomly assign employees in private-sector
workplaces to receive or not receive EAP services. It is relatively easy,
however, to design a study in which randomly sampled supervisors are given
special instruction in constructive confrontation and referral techniques, and
then to compare the work groups of supervisors who did and did not receive
such training. However, if an EAP is not effective, referral may have no effects
or confrontation and referral may affect employee performance for reasons that
have nothing to do with the EAP services that follow. The extant literature does
not allow us to determine whether confrontation and referral are effective only
in interaction with EAP services or whether confrontation has value in and of
itself.

Follow-Up Counseling and Support

The workplace is in a unique position to help employees address problems
associated with alcohol and other drug use, as well as other personal problems.
It not only holds leverage to move an employee toward seeking appropriate
help, but it can also provide long-term support in helping the client recover. No
other system outside the family (or the legal system) has the kind of ongoing
contact that allows this. Certainly treatment facilities are not able to maintain
such long-term relationships.

There has been little attention to this aspect of EAPs in the literature.
While EAP staff in general affirm the importance of providing long-term
support, many are not in fact able to provide it. Their attention is fully occupied
in addressing new cases and moving them into appropriate treatments.

A number of studies have been conducted on the effects of follow-up
counseling for other health risks; some have already been reviewed above in the
section on wellness programs. One study has been published that examined this
component of service for EAPs. Foote and Erfurt (1991) randomly assigned all
clients with alcohol and other drug abuse problems entering an EAP in 1985
into two groups: 161 who received regular care and 164 who in addition to
regular care received routine follow-up services over the subsequent year by a
specially hired EAP counselor. The EAP was jointly operated by labor and
management and served a primarily male blue-collar manufacturing work force.

The study found that, during the year after EAP intervention, the
experimental group had 15 percent fewer hospitalizations for treatment of
alcohol and other drug abuse than the control group and a 24 percent reduction
in alcohol and other drug abuse-related health benefit claims (combining claims
for treatment and disability). The difference in disability claims was statistically
significant when outliers (the two clients with the highest
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claims in each group) were removed. Differences in health care claims, while
large, were not statistically significant. Health benefit claims for diagnoses
other than alcohol and other drug abuse were higher for the experimental group.
A multivariate analysis controlling for age, race, severity, and number of follow-
up visits found that being in the special follow-up group was significantly
associated with reductions in alcohol and other drug abuse disability, alcohol
and other drug abuse treatment costs, and relapse leading to hospitalization for
alcohol and other drug abuse. There was no effect on absenteeism or health
benefit claims other than substance abuse.

Unfortunately, the study's 1-year follow-up period was too short to
evaluate truly long-term effects. The higher rate of nonalcohol and other drug
abuse health benefit utilization in the experimental group may have reflected
greater attention to long-term health problems that would lead to lowered health
benefit utilization in subsequent years—a finding that has been reported
elsewhere (Smith and Mahoney, 1989). In addition, the study needs to be
replicated among other types of employees and work sites with other types of
management practices and benefit structures. Finally, there was some
organizational difficulty in implementing the experimental protocol, so that
many employees in the experimental group did not receive the intended amount
of follow-up. Results may have been underestimated for this reason.

The major strength of this study was in the random allocation of all EAP
clients, so that there is a low probability that hidden biases resulted from the
process of selection into the study groups. The two groups were comparable,
and we can have a high degree of assurance that differences in outcomes
resulted from the additional follow-up counseling given to the experimental
group.

Level of Care

Another issue that has received considerable attention in the EAP field is
the level of care needed for the treatment of alcohol and other drug abuse. Level
of care ranges from inpatient hospitalization to self-help groups. Health
maintenance organizations (HMOs) have tended to restrict access to inpatient or
residential care in favor of outpatient treatment, and as HMOs have attracted
more and more enrollees, many EAP staff have found themselves restricted in
their ability to refer clients to more intensive treatment.

Walsh et al. (1991) considered this question of treatment options in a study
of 227 EAP clients with alcohol problems. The study subjects were largely
white male blue-collar workers from a manufacturing environment. Employees
were excluded from the study if they required medically supervised
detoxification (e.g., a history or symptoms of delirium tremens or grand mal
seizures during withdrawal), or if they required medical attention
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for a serious illness, posed an immediate danger to themselves or others, needed
psychiatric care, or were leaving the work force. A total of 65 percent of newly
identified alcohol-abusing clients entering the EAP during the intake period met
the inclusion criteria, and 93 percent of those eligible consented to participate
and were randomly assigned to one of three experimental groups.

The three groups were (1) inpatient hospitalization (about 3 weeks)
followed by Alcoholics Anonymous (AA) attendance, (2) AA only, and (3)
''choice," in which the client decided in consultation with the EAP staff what the
treatment plan would be. Clients for whom the initial group assignment did not
work were shifted into other treatment options, but remained in the initial study
group for analysis purposes. All clients were seen weekly by the EAP during
the year after initial treatment. The groups were followed by the research team
for a total of 2 years.

All three groups showed significant improvement in job measures, when
compared to pretreatment information, and there were no significant differences
among the groups. The number of hours missed from work dropped by more
than one-third, comparing the 6 months before intake with the last 6 months of
follow-up 2 years later.

On drinking-related measures, however, the hospital group showed
significantly better rates of continuous abstinence and sobriety than the other
two groups, with the AA-only group generally showing the poorest results. A
majority of the AA-only group (63 percent) were subsequently hospitalized for
alcoholism treatment during the study period due to relapse. Comparable
rehospitalization figures for the other groups were 23 percent for the hospital
group and 38 percent for the choice group. By the end of the study, total costs
for the treatment of alcoholism were only about 10 percent lower for the AA-
only group than for the hospital group due to the greater amount of relapse in
the AA group.

The study showed substantial improvements in job performance measures
for the EAP clients. These are presumed to be due to a combination of treatment
effects and follow-up counseling and monitoring through the EAP. These
effects cannot be disentangled, because all of the groups received the same
follow-up support since the purpose of the study was to examine varieties of
treatment, not EAP follow-up support. However, the similarity of results across
treatment groups suggests that the specific treatment modality may be less
significant in producing work performance improvements than the longer-term
support and monitoring provided by the EAP.

The study's core finding is that, in the population studied, there is little
money to be saved by withholding inpatient treatment in favor of self-help
modalities; relapse rates are much higher without the initial hospitalization for
intensive treatment. A weakness of the study is that it did not include a
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test of outpatient treatment as an initial modality. The growth in outpatient
services as primary treatment occurred after the study began. Like the EAP
follow-up study, this study should be replicated with subjects who are not
primarily white male blue-collar workers.

Summary

The weight of evidence from EAP evaluation studies (pretest-posttest
designs) suggests that the work performance and health benefit utilization levels
of EAP clients return toward normal after intervention. However, the evidence
does not conclusively address the magnitude of the independent contribution
(effects) of EAPs to the observed improvements.

Definitive studies of EAP effectiveness have yet to be conducted. Despite
this, there is growing evidence from studies of specific EAP components that:
(1) constructive confrontation and referral by supervisors may improve
outcomes, (2) long-term follow-up support by EAP staff may improve
outcomes, and (3) initial referral of alcoholic employees to intensive inpatient
treatment followed by AA attendance produces better outcomes than referral to
AA without other treatment when the EAP provides long-term support and
monitoring of the clients.

In studying EAP effectiveness, one should not assume that EAPs are
generic across work sites. Although there are standards in terms of components
that a good EAP must have, EAPs should and do vary. Different EAP designs
are needed to accommodate differences in organizational structures, employee
demography, methods of dealing with good or poor performance, benefit
packages, supervisor training and authority, and the organizational experience
with different types of human resource innovations. Customizing EAPs to take
account of such differences leads to a greater or lesser emphasis on different
aspects of core and supporting EAP technologies as well as different types and
levels of investment in EAP components. Moreover, different EAPs are at
different phases of maturity in terms of the completeness of implementation.
Indeed, implementation is never complete, given turnover in the employee
population, changes in the external environment, and alteration of EAP staffing
and organization.

Thus it is misguided to ask whether the (generic) EAP is effective. We
should seek instead to understand how EAPs contribute to a range of different
outcomes in a range of different settings. This requires more high-quality
critical case studies of EAPs, perhaps with some common criteria of
programmatic effectiveness. In these studies, care must be taken to secure
adequate control groups, and attention should be paid to the effects of particular
EAP techniques and services. Ultimately, one may develop theoretical
understandings that allow more generic statements about what is likely to work
in particular types of settings.
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TREATMENT

Great strides have been made in the development of effective treatments
for abuse of alcohol and other drugs. There remain, however, major problems in
public perceptions of treatment efficacy. Even among members of the medical
profession, the idea that addiction is untreatable because virtually all addicts
relapse is common. Thus physicians are often reluctant to refer patients for
treatment because they believe that the results will inevitably be poor. There is
also a strong tendency to think of total and permanent abstinence from alcohol
and other drug use as the only sign of successful treatment when diminution in
alcohol and other drug use may itself be a valuable outcome. Alcohol and other
drug use disorders are a complex group of chronic conditions that vary not only
according to the substance or substances abused, but also according to
individual factors such as psychiatric comorbidity, heredity, gender, race,
ethnicity, education, and occupation. Different types of patients require
different treatment modalities. Overall, the treatment for alcohol and other drug
use disorders produces about as much improvement as the treatment of other
chronic medical disorders.

One fundamental cause of the mistaken perception that treatment for these
disorders is ineffective is the tendency to view them as acute problems
controllable by will power. Yet from the medical perspective, alcohol and other
drug abuse and dependence are chronic disorders much like arthritis or diabetes.
They develop gradually and they have a course characterized by remissions and
relapses, although there is often overall progression over time. Treatments
reliably produce relief of symptoms and improvements in function, but not
cures. The efficacy of treatment for alcohol and other drug use disorders has
been reviewed in a recent Institute of Medicine report (Gerstein and Harwood,
1990) and in other recent publications (McLellan et al., 1992), and so is not
reviewed here. The work site has important linkages to treatment, with
employees directly accessing treatment through EAPs, when they exist, or
indirectly, via third-party payment. The workplace is an important element in
the treatment arena because of the third-party benefits it may provide, the
constraints it may place on payment for treatment, and the role it may play in
treatment entry and treatment participation, employment maintenance, and
relapse prevention.

Entering Treatment

Self-Referral

Self-referral to treatment is difficult to define because it has not been
operationalized and examined scientifically. Even the notion of self-referral

EMPLOYEE ASSISTANCE PROGRAMS 258

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.



Copyright © National Academy of Sciences. All rights reserved.

Under the Influence?: Drugs and the American Work Force
http://www.nap.edu/catalog/2118.html

is questionable since many hidden pressures are exerted on individuals. Thus a
client may enter therapy only to escape coercion from a supervisor or pressure
from family and friends. One study found that the impetus for self-referral
emerged from a social network, and the decision to self-refer resulted from a
complex network of formal and informal controls. In some cases, supervisors
urged the employees because of poor work performance; in others, coworkers
were involved (Trice and Sonnenstuhl, 1988).

Supervisor Referral

As discussed with regard to EAPs, constructive confrontation is one of the
mechanisms thought to arouse readiness for treatment in employees. This
strategy uses deteriorating job performance to identify alcohol-and other drug-
abusing employees. Organizational and occupational policies direct supervisors
to confront suspected employees with impaired performance, to emphasize the
negative consequences of its continuation, and to offer support for an EAP
assessment. Constructive confrontation proceeds in steps. First, performance
problems are discussed with the employee, and the individual is urged to seek
help. If improvement does not follow these informal discussions, more formal
disciplinary procedures are invoked. The constructive part of the informal
discussion (1) expresses concern for the employee's welfare, (2) emphasizes
that group membership may be maintained if conformity is restored, and (3)
suggests that alternative routes are available to regain satisfactory performance.

Constructive confrontation has been shown to be successful in improving
work performance when used as intended. When the components of
constructive confrontation were measured, it was found that concrete offers of
help and persistence led employees to accept treatment, but the confrontational
element could lead to refusing help and leaving the company. The combined
results suggest that the balanced use of both constructive and confrontational
elements produced positive outcomes with problem drinkers, whereas the use of
confrontational elements alone tended to produce negative results (Trice and
Sonnenstuhl, 1988).

In contrast to the positive results produced by constructive confrontation,
formal discipline produced unfavorable outcomes. Hence, written warnings,
suspensions, and discharges were negatively associated with work performance
following intervention. A combination of constructive confrontation and
treatment outside the company generated greater performance improvements
than either of these two alone (Trice and Sonnenstuhl, 1988).

Advantage of Early Detection and Referral

Although there are productivity-based arguments for efforts to detect
alcohol and other drug use in the workplace, a clinician might focus solely
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on the potential benefits to the patient. The available outcome studies suggest
that better outcomes are associated with earlier treatment (Institute of Medicine,
1989), and factors such as employer pressure toward continuation in treatment
can favorably influence prognoses.

Addiction is a complex disorder that responds to treatment at any point
along the line in its progression. The notion that one must "hit bottom" before
recovery no longer seems accurate (Runge, 1990). Treatment of alcoholism is
more effective in the early stages of the addictive process, when the clients are
socially stable and have not yet developed adverse medical or social
consequences (Heather, 1989). However, the effectiveness of early intervention
in altering the course of the disease is still debatable, and critics have voiced
concern over labeling and creating self-fulfilling prophesies.

Although it is premature to judge the value of early intervention, there is
reason to believe it is beneficial (Heather, 1989). A few studies have recruited
drinkers who either were not seeking treatment or had been heavy drinkers for a
relatively short period of time in an attempt to evaluate the effectiveness of
early intervention. Skutle and Berg (1987) investigated early intervention in
problem drinkers, and evaluated four behavioral treatment methods in an
outpatient setting with clients who had been problem drinkers for less than 10
years and had no prior treatment, tolerance, dependence, liver damage, or
medical illness. All treatment groups were comparable at admission and showed
a similar decrease in drinking behavior after treatment. After the initial
decrease, the level of consumption remained lower during the 3-, 6-, and 12-
month follow-up periods. Other life problems also decreased. Hence, minimal
intervention (4 to 16 hours) can be recommended for early problem drinkers
with relatively low consumption at intake. Clients with higher consumption
appeared to profit less.

In the Malmo Project in Sweden (see Babor et al., 1986), Kristensen
identified 585 heavy drinkers through elevated serum gamma glutamyl
transferase (GGT) and intervened in half of the group by giving them a
thorough evaluation and follow-up until their GGT returned to normal. A
control group was sent a letter that their GGT was elevated, advised to restrict
intakes, and told to repeat the GGT in 2 years. The GGT values of both groups
decreased significantly; however, the control group had more sick days, more
hospitalization, and twice as many deaths. Hence, simple early intervention
based on regular feedback had a significant effect on drinking habits and
physical health.

The Edinburgh Royal Infirmary Project in Scotland (see Babor et al.,
1986) investigated the effects of brief intervention in problem drinkers
identified in a general hospital as having a current problem. The intervention
group had 30-50 minutes of counseling and received a booklet with advice
about reducing drinking. The control group received nothing. After 1 year, only
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35 percent of the intervention group had alcohol problems compared with 62
percent of the control group. Thus, there is evidence that both early
interventions in problem drinking and inexpensive interventions of a minimal
sort can have substantial positive effects.

Treatment Follow-up and Work Site Reentry

Plan for After-Care

Although the initial phase of alcohol and other drug treatment is designed
to teach clients abstinence skills, the maintenance of these skills and their
generalization to new situations and environments is a continuing issue
(McCrady et al., 1985). Hence, after-care oriented toward the maintenance of
abstinence and therapeutic gains is an important component of treatment.
Indeed, it may well be the active ingredient in the achievement of long-term
sobriety.

The term after-care has assumed a number of different meanings and
encompasses a variety of intervention strategies. After-care treatments vary in
modality (individual, family/couples/groups), organization, time parameters,
therapeutic orientation, purpose, and attendance expectations, but as a concept
after-care has two important components. First, it involves therapeutic activities
designed to maintain gains achieved in the initial phases of treatment rather than
procedures that attempt to develop new skills. Second, it can be an important
complement to many different forms of initial treatment. After-care may follow
outreach activities, emergency treatment, inpatient treatment, intermediate care,
or outpatient treatment. Although after-care is a critical part of treatment, there
are few studies that evaluate its effectiveness (Ito and Donovan, 1986).

Effectiveness of After-Care

Ito and Donovan (1986) reviewed studies of the effectiveness of after-care
on treatment outcomes. They concluded that it contributes significantly to
positive outcomes in alcoholic clients and that it does so independently of
patient prognostic variables (residential stability, interpersonal relationships,
social activity, health, employment, and drinking status). After-care is also
important to the early detection of and intervention in relapse. Its effectiveness
appears to lie not so much in preventing slips but rather in preventing minor
slips, that are almost inevitable, from developing into full-blown relapses.
Patients in after-care may obtain help in dealing with the stresses that lead to
slips and with the stresses that slips create. However, in order for this to occur,
the clients' slips must come to the attention of after-care workers. Hence, it is
important for a program to
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provide a clear expectation that slips will be acknowledged immediately so that
appropriate interventions can be made.

Common sense indicates that attendance at after-care is crucial to long-
term outcomes; however, its effects have been difficult to evaluate
scientifically. Foote and Erfurt (1988) reviewed a number of studies that
investigated the effectiveness of after-care and found mixed results. Some
studies report no relationship between outcome and follow-up attendance,
whereas others found a positive relationship. However, all of the studies had
serious shortcomings in their designs. Follow-up periods were short; there was
selection bias in those who attended after-care; and often there was an absence
of collateral information. Thus Foote and Erfurt concluded that most after-care
studies were relatively uninformative about the power of after-care to improve
recovery rates.

Ito and Donovan (1986) found three major predictors of after-care
attendance: (1) the autonomy perceived by the patient during inpatient
treatment, (2) the distance traveled to after-care, and (3) the cognitive
functioning of the patient. They report that after-care attendance can be
increased by telephone calls, orientation lectures, and behavioral contract
scheduling.

Foote and Erfurt also discussed the need for a nontraditional proactive
approach to after-care in which the provider reaches out to the client. In this
approach, the provider seeks out the patient until the problem is solved—yet
this seldom happens. Indeed, Foote and Erfurt found that little attention was
paid to the process of getting patients to participate in after-care. Patients were
often "encouraged" to attend after-care; however, stronger intervention than
encouragement is needed. One of the major problems may be that after-care is
not given in the best settings. The authors argue that it should be located at the
work site because of the work organization's financial interest and its ability to
monitor employees. They also feel that the use of the relapse prevention model
at the work site deserves attention.

However, there are few guidelines pertaining to EAP follow-up activities
and a dearth of studies concerning the effectiveness of EAP follow-up.
Although it is clear that EAPs and work sites should pay more attention to
follow-up and after-care, additional research is needed to determine the best,
most cost-effective ways to do this (Foote and Erfurt, 1988).

EAPs have placed their energies in case finding, intake, and referral; most
have devoted little time to relapse prevention. Follow-up for many is either
nonexistent or limited to the duration of treatment and one or two visits after
return to work. Hence, EAPs may not be preventing relapses as much as they
are teaching clients how to use the treatment system more frequently and
effectively. Currently, most EAPs have neither the time nor the staff to deal
with follow-up and relapse prevention since the model focuses so heavily on
case discovery and initial treatment. Yet since EAPs have a close relationship
with the work site, they are in an excellent position
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to provide meaningful follow-up. Foote and Erfurt concluded that EAPs and
work sites should pay more attention to follow-up and after-care, a conclusion
the committee endorses.

In summary, much of the thrust of the EAP effort has been on the detection
of new cases as opposed to the follow-up of those who have received treatment.
Given the marked propensity for relapse and the EAP's important link with the
work site, much more emphasis should be placed on follow-up. Thus recovery
should be viewed as a process rather than an event with workplaces, EAPs, and
treatment providers all playing important roles in aiding clients' recoveries over
the long term.

CONCLUSIONS AND RECOMMENDATIONS

• Recovery from alcoholism and other drug use disorders is a process that
can take months or years of continuing care. The continuing abuse of alcohol or
other drugs is a chronic disorder, and the evidence suggests that the
ameliorative effects of brief treatments without follow-up are seldom sustained
over the long run. Employee assistance programs (EAPs) are well situated to
oversee that follow-up, which is essential to a long-term recovery.

Recommendation: Because of high dropout rates in substance abuse 
treatment programs, EAPs should monitor treatment participation and 
provide for long-term follow-up.

• EAPs are not generic across work sites. EAPs should and do vary across
work sites and over time. Thus, it is misguided to ask whether the generic EAP
is an effective program.

Recommendation: EAPs should be evaluated in terms of the amount
and quality (including process evaluation) of the services they provide and
not just by patient count. Researchers should seek to understand how
EAPs contribute to a range of different outcomes in a range of different
settings. This requires more high-quality critical case studies of EAPs,
perhaps with some common criteria of programmatic effectiveness. Care
must be taken to secure adequate control groups, and, rather than
attempting to evaluate the overall effectiveness of supposedly static
programs, attention should be paid to the effects of particular EAP services
and their dynamic nature.

• Given the measurement limitations of drug test results in assessing drug
abuse or dependence (see Chapter 6), not all individuals testing positive require
or are likely to benefit from treatment, counseling, or other
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administrative actions that might be triggered by a positive drug test result.
Blanket rules referring all positive-testing employees to treatment can be costly
to employers without providing commensurate benefits to them or their
employees. Care is required to determine the appropriate course of action in the
event of a positive test.

Recommendation: Persons reviewing test results should be required to
demonstrate expertise with respect to toxicology, pharmacology, and
occupational medicine. Standards should be set and continuing education
and certification should be required. Such individuals should be involved
in the interpretation of the results of drug-testing programs, and in the
case of positive postemployment tests, should assist other professional staff
in interpreting the seriousness of revealed drug use and provide guidance
in determining the best course of action for coping with any drug problems
(e.g., evaluation referral to proper medical specialist if needed).
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A

This appendix is included to achieve two goals. The first is to alert readers
unfamiliar with social research methodology to technical terms encountered in
this report and to crucial methodological issues that arise in an attempt to
collect and evaluate evidence relating to the causes and effects of alcohol and
other drug use, the effects of drug-screening programs, and the effects of efforts
designed to treat or prevent alcohol and other drug use by the work force. The
second is to provide potential researchers in industry and elsewhere with
guidelines concerning the strengths and weaknesses of alternative strategies for
the collection of evidence. The paucity of good scientific research on many
aspects of alcohol and other drug use in the workplace suggests that even
generic guidelines may be useful.

SCIENTIFIC JUDGMENT AND RESEARCH DESIGN

The way in which a study is conducted is referred to as the design of the
study. The design of a study in large measure determines the extent to which the
results contribute compelling evidence for or against a hypothesized causal
relation. A stronger (or better) design is one in which an observed association
(between drug use and job performance, for example) is less subject to
alternative or artifactual explanations. For example, a survey that asks workers
about their wages and their drug use and finds the two directly related does not
necessarily imply that high wages lead to increased drug use because the study's
design does not rule out other plausible
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explanations for the finding. Drug users may exaggerate their self-reported
wages, people who use drugs may work harder to pay for them (rather than
work less so as to spend more time in drug activities), and so on. In contrast, an
experiment that found a reduction in positive drug tests at a large number of
randomly selected work sites that implemented a particular prevention policy
compared with smaller or no reduction at other randomly selected work sites
would be subject to few alternative explanations.

The extent to which a scientific hypothesis is considered ''established" does
not involve proof in the sense found in logic or mathematics, but rather reflects
the degree of consensus in the relevant scientific community that a series of
studies supporting the hypothesis has been designed so that alternative
explanations are unlikely.

The definitive single study is an ideal that in some areas does not even
admit of realization. Scientific consensus develops instead through a series of
studies in which later research avoids the flaws of earlier work but may
introduce problems of its own. It is the consistency of findings across studies
with different strengths and weaknesses that allows the cumulative results of
such studies to provide strong evidence for or against a hypothesis. When
research findings are inconsistent, the flaws in individual studies preclude
confident judgments.

TYPES OF STUDY DESIGNS

Epidemiologic (Observational, Nonexperimental)

In epidemiologic study designs, researchers systematically observe
variables related to human health, but they do not intervene to manipulate
exposure to these variables. The potential power of systematic observation is
illustrated by astronomy, one of the oldest and most successful of the
observational sciences.

There are three major types of epidemiologic designs: case-referent (or
case-control) studies, cross-sectional surveys, and prospective panel (or cohort)
studies. Case-referent studies are retrospective in that they begin with diseased
persons (e.g., drug abusers) and then seek to identify aspects of their personal
histories that differentiate them from nondiseased persons (nonabusers) in a
control group. The cross-sectional survey is similar to the case-referent design
except that all population members are eligible for sampling and the survey
process itself separates diseased from nondiseased individuals. The case-
referent design is necessary when the prevalence of a disease is so low that
sampling from a population will yield too few instances of the disease for
reliable analysis. Finally, the prospective panel design involves following a
population or a population sample over time to
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study the relation between risk factors measured at an earlier point in time and
subsequent disease occurrence.

Drug-Use-Related Issues by Epidemiologic Designs

In this section, we briefly delineate a number of issues frequently
encountered in epidemiologic research.

Incidence of drug use: given a defined population of persons at a particular
point in time, what is the probability that a member of that population will use
drugs during a subsequent period of time?

Prevalence of drug use: given a defined population of persons at a
particular point in time, what is the probability that a member of the population
is a current drug user?

Risk factors for drug use: a risk factor for drug use is a characteristic of
some individuals or subgroups of a population that is associated with an
increased risk (relative to others in the population) of becoming a drug user.
Whether or not a consistently observed risk factor is a causal determinant of
drug use is difficult to establish with epidemiologic studies. Experimental
studies involving randomized change in risk factors are better suited to
establishing causation. However, it is often impractical to study causal relations
experimentally, and judgments of causality must be derived from epidemiologic
observations.

Possible consequences of drug use: epidemiologic studies concerned with
the consequences of drug use rely on comparisons between current or former
drug users and nonusers.

Treatment effectiveness: the effectiveness of treatment and prevention
programs is generally addressed by experiments, but surveys can also address
this issue. In particular, regional variation in the type and extent of drug
treatment programs can be related to the level and rate of change of drug use in
communities, cities, and states.

Strengths and Weaknesses

The major weakness of epidemiologic designs is that observed associations
are often causally ambiguous due to factors that confound the relationship. A
plausible causal relationship may be in fact due to the joint effects of
unmeasured, or poorly measured, "third" variables (spuriousness); reverse
causation; measurement artifacts or other explanations that the epidemiologic
design does not allow the researchers to rule out. For example, a positive
association between self-reported drug use and wages might be due to the joint
effect of educational attainment on both variables (spuriousness); to the
increased opportunity to purchase drugs that comes with higher income (reverse
causation); or to exaggerated reports of wages by drug users
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(measurement artifact). Similarly, preemployment drug-screening programs
may induce drug users with a keen interest in the job for which they are
applying to abstain for a period prior to the drug test. Thus, only drug users not
very interested in the job might test positive. In that case, good job performance
by those who passed a screening test and poor performance by those who failed
(assuming they were hired anyway) would tell us little about the impact of drug
use on job performance, since we would be wrong in supposing that those who
had tested negative were not using drugs, and it might be lack of motivation
which explained the poor performance of those who tested positive. (The results
would, however, inform employers about the utility of a drug test as a
preemployment screening device for identifying poor employment risks. It
would just misinform them about why it was useful.)

There are a number of techniques that researchers can use in an effort to
determine if an observed association in an observational study is due to
confounding. Statistical modeling with multivariate equations can be used to
adjust for the joint effects of measured third variables; however, such modeling
requires accurate measurement of third variables or the use of measurement
models that estimate and adjust for well-behaved error in observed variables.
Suppose, for example, that drug use is higher in one plant than another.
Multivariate adjustment of drug use rates by age and sex may indicate that the
difference is due to work force demographics rather than some other plant
characteristic.

Longitudinal observations can counter confounding due to reverse
causation because the temporal sequence of changes in the hypothesized cause
and effect variables can be observed. For example, observing that low self-
esteem during the seventh grade predicts drug use in the twelfth grade is more
convincing evidence that the trait leads to drug use than an observed association
between self-esteem and drug use in the twelfth grade. If all we observed was
the twelfth grade association, we could not rule out the possibility that using
drugs caused the low self-esteem. Statistical modeling of cross-sectional
observations can also address confounding due to reverse causation, but such
"simultaneous equation" models require strong assumptions about the absence
of other causal effects among variables in the model. Finally, the plausibility of
measurement artifacts can be reduced through the use of multiple indicators; for
example, drug use could be measured by self-report, peer report, and
biochemical methods. If all measures of drug use yield the same conclusion
about the relation of drug use with another variable, then the plausibility that
each is due to a measurement artifact is low.

The major strength of epidemiologic studies is that they can address
important questions that are difficult or expensive to address experimentally.
For example, only the short-term consequences of acute drug exposures
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can be addressed in experiments with human beings. The long-term
consequences of chronic use must be studied epidemiologically in humans or
experimentally in animal models. Thus, some of the most important issues
concerning drug use among the work force must be addressed with
epidemiologic studies that minimize the potential for confounding through the
use of longitudinal designs, careful measurement procedures, and appropriate
statistical modeling.

Quasi-Experiments: Strengths and Weaknesses

The defining characteristic of a quasi-experiment is the nonrandomized
manipulation of the causal (or independent) variable. Such designs in the
workplace are likely to involve the assignment of work sites to conditions. For
example, if one of a company's two plants begins drug testing and the other
does not, the plant that started drug testing may be regarded as the experimental
plant and the other as the control. Indeed, even if there were no control plant,
the institution of the testing program could itself be treated as a quasi-
experiment. There are many different models for quasi-experiments, and they
have different strengths and weaknesses. Generally, a quasi-experimental
design will be stronger (i.e., in the sense of ruling out other plausible
explanations) if outcome data are available over time both before and after the
experiment manipulation, if there are many units in the experimental and
control conditions, and if within units there are many subjects exposed to the
experimental and control conditions. These quasi-experimental designs are the
most commonly used design strategies employed by applied researchers who
attempt to evaluate the impact of new organizational programs. With regard to
work force drug use, they can be used efficiently to assess the effectiveness of
work-site drug use intervention programs (e.g., educational, drug testing) or
work-site drug treatment programs.

The major weakness of quasi-experiments is that the assignment of persons
or work sites to experimental conditions may be confounded with other factors.
For example, work sites eager to implement prevention programs may have
other characteristics that will lead to a decline in drug use (even in the absence
of implementing the program under evaluation), so comparisons with control
sites may be misleading. Or a company may be motivated to implement a
prevention program when its workers' drug use seems to have hit crisis
proportions. Since exceptionally high rates of drug use may result in part from
factors such as a temporary period of high stress, postintervention
measurements may reveal improvement that in fact reflects a return to baseline
that would have occurred absent the intervention.

A major strength of quasi-experiments is that the potential limitations
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associated with variants of these experiments are well known. For example,
longitudinal observation and statistical modeling can deal with the possibility
that future outcomes are consistent with preintervention trends. So-called
deviation from secular trend designs (or regression discontinuity) uses a series
of preintervention baseline measurements to establish a behavior trend line and
then determine whether measures of postintervention behavior differ
significantly from the behavior that a simple projection of the trend would have
predicted (Dwyer, 1993). A design like this controls for unmeasured factors that
affect both the level and trends in drug use for a particular work site. It also
increases power and guards against numerous, but not all, sources of
confounding. For example, it does not control for events around the time of the
intervention that might explain changes in behavior. A firm that established
through drug testing over time that its workers were abusing cocaine and also
established a program to combat cocaine use around the time of Len Bias's
death would not know whether a steep drop in cocaine use was due to its
program or the publicity that Bias's death engendered about the dangers of
cocaine use. This kind of threat could be partially controlled, however, by
adding sites that did not institute anticocaine programs at the same time. If
Bias's death was not associated with a drop in cocaine use at the control sites or
if it was associated with a significantly lower drop, this competing historical
explanation becomes less plausible. When a quasi-experimental design includes
a number of experimental and control sites and has outcome data from these
sites for a substantial period before and after the intervention, it is a particularly
strong design for making causal inferences. In some circumstances, the real-
world richness of the units studied may even make it superior to the more
limited true experiments.

Randomized Trials and Laboratory Experiments: Strengths and
Weaknesses

The defining characteristic of a randomized trial or experiment is the
random assignment of persons or work sites to experimental and control
conditions. Typically the results of well-designed true experiments provide the
strongest evidence to either support or refute a hypothesis. Typical work-site
drug use questions that can be addressed with such designs include assessing
the effectiveness of work-site drug use prevention programs, work-site drug
abuse treatment programs, and the effectiveness of drug abuse treatment
programs for individuals as well as to identify the effects of drug use on
individual performance.

The major strength of the randomized design is that it renders the
spuriousness and reverse causation explanations of association unlikely
alternatives to the hypothesized causal relation under study. This is because, if
randomization
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is properly carried out, one can have confidence to a known degree of statistical
probability that the units receiving the treatment are like the units serving as
controls with respect to the myriad unmeasured factors that might affect the
behavior of interest. Consider, for example, a field experiment in which, of 500
workers under treatment for drug abuse, 250 are randomly assigned to follow-
up treatment and the other 250 are not offered follow-up. If the former group
improves more than the latter, one can be confident to a known degree of
statistical probability that the improvement was not due to factors, such as a
greater desire to keep the job, that distinguished the follow-up group from the
other and was also plausibly related to treatment success. One could not have
such confidence if the workers chose whether they wanted follow-up treatment
or if assignments to follow-up were made on some nonrandom basis, such as by
offering follow-up to the day shifts but not to the evening or swing shifts.

Despite their great strength in eliminating threats posed by confounding
variables, randomized experiments are not a perfect methodology, nor are they
always a feasible or even best way to search for causal relationships. They are
still subject to measurement artifacts, and they can be prohibitively expensive or
otherwise impractical. Large-scale experiments can also fail because of an
inability to control the exposure of assigned groups to the experimental or the
control treatment. In the example we have used, for instance, workers not
offered follow-up aid may search it out on their own, and an effective
intervention may appear to be without effect. Also, one may not know what it is
about an experimental treatment that is effective, so experimental results may
be misleading. In the drug treatment experiment we posit workers assigned to
follow-up may feel they are especially valued by their employers, or those not
assigned to treatment may feel undervalued. These feelings rather than follow-
up or lack of it may affect future drug use in these groups, meaning that the
experiment is no guide to what would happen if everyone or no one received
follow-up treatment.

The possibility of problems like these, however, should not disguise the
great strengths of randomized field experiments. The more important problems
associated with them are practical. Random assignment to treatment, for
example, can be extraordinarily hard to implement. A supervisor told to assign
workers to experimental or control groups might, for example, cheat and assign
those he thinks are most likely to benefit from the treatment to that condition, or
workers may informally trade places if controls to ensure against this are not in
place. If deviations like these are known, they can to some extent be corrected
for statistically, but some of the power of the randomized experiment is lost.

Cost, too, is a factor. In particular, when treatments are randomized across
units, like factories, other than across individuals, as they may be
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when it is feared that morale problems would result if individuals within units
were treated differently, only a small number of units may be assigned to the
two conditions. Yet the strength of randomization depends on the random
assignment of a sufficiently large number of units to weaken substantially the
possibility that confounding factors would coincidentally vary with the random
assignment. When only a small number of units are randomly assigned to
conditions, the design should be considered quasi-experimental, and methods
appropriate to quasi-experiments should be utilized (e.g., deviation from secular
trend design).

Laboratory studies can generally randomize individuals to conditions and
thus achieve substantial internal validity by using large numbers of participants.
The major practical drawback of laboratory research generally lies not in the
threat that confounding variables pose for causal inference but rather in limited
external validity. Because laboratory conditions are usually quite different from
conditions in the world in which people live, use drugs, and work, it is often
unclear how far one may generalize from what occurs in the laboratory to what
occurs in the world of work. If, for example, smoking two marijuana cigarettes
degrades the performance of a 19-year-old student responding to a speed
addition test, it does not mean that two marijuana cigarettes would adversely
affect the performance of a 35-year-old driving a truck who has smoked
marijuana daily for 10 years.

PRACTICAL IMPORTANCE VERSUS STATISTICAL
SIGNIFICANCE

Consumers of research, who are unfamiliar with the technical language of
statistics, often misconstrue the term significant. When a finding is labeled
statistically significant or simply significant, it seems reasonable to conclude
that the finding is of practical or scientific importance—but this conclusion may
be wrong. Moreover, the fact that a relationship is highly significant does not
mean that it is large in magnitude. All statistical significance means is that it is
unlikely (to some specified degree) that a relationship as large or larger than the
one observed could arise by chance if no relationship between the variables
investigated existed. When large samples are studied, relationships may be
statistically significant without having important policy implications.

The potential practical importance of a relationship is communicated by
the magnitude of the actual difference, assuming the difference is statistically
significant and so cannot be plausibly attributed to chance. But even when a
study is of potential practical importance, it still may not provide a sound basis
for policy decisions. All of the aspects of the study design must be considered.
An observed effect in a study may be statistically significant and sufficiently
large to be of practical importance, but if the
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design is so flawed that many alternative explanations of the observed
difference are plausible, then the study is a weak basis for policy decisions.
Finally, even well-designed studies that identify substantial significant
relationships do not necessarily mean that an intervention is justified. This
further depends on the cost of the intervention, the prevalence of the problem to
be prevented or solved, and the costs the problem imposes.

To appreciate the interaction of these various factors, consider a company
that is thinking of initiating a drug use prevention program and wisely decides
to study the program's likely effects before investing heavily in its
implementation. It finds that, among workers exposed to the program, 39
percent are using drugs after 6 months; among workers not exposed to the
program, 40 percent of the workers are using drugs after 6 months. If there are
enough workers in the exposed and unexposed groups, the difference may be
statistically significant, suggesting that the program actually affects workers'
drug use, but the effect is so weak that instituting the program would not be
beneficial, unless its costs were truly minuscule, as for example, a program that
consisted of posting a few "Just Say No" signs on company premises.
Alternatively, suppose the effects were large—say 20 percent of exposed
workers were using drugs after 6 months—compared with 40 percent of
unexposed workers, but only 10 workers were in each group. The difference,
although large, would not be statistically significant; before instituting the
program the company would want to test more workers to be sure that the
results were not due to chance factors. If, after exposing more workers to the
treatment and control conditions, a large effect still remained, other aspects of
the design might still lead the company to question the advisability of relying
on the research. If, for example, the treatment had been delivered to workers
with low-stress jobs while control group members had been selected from
among workers with high-stress jobs and no preintervention baselines had been
established, the design would not rule out the possibility that it was a job stress
rather than a treatment effect that had been identified. Finally, suppose a well-
designed study yielded large, significant differences between the treatment and
control groups. Now the company could have confidence that it had identified a
successful treatment that could be expected to substantially reduce drug use in
its work force. This would still not mean that the company would necessarily
want to initiate the program. If the program were expensive, if it reduced only
the use of marijuana, and if the company had no reason to believe that
marijuana use was impairing the performance of its workers, then the company
could reasonably find that the cost of the program was not justified.
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RESEARCH DESIGN ISSUES SPECIFIC TO DRUG USE
IN THE WORKPLACE

There are a number of problems, that, although not unique to studies of
drug use in the workplace, are sufficiently common as to merit special mention.
First, there are frequent misconceptions regarding what is the proper unit of
analysis and the role of temporal sequence of events in establishing causality.
Moreover, problems of error in measurement are important because the
confounding effects of poorly measured variables will not be adequately
adjusted when multivariate models are used in epidemiologic and quasi-
experimental analyses (Dwyer, 1983). Understanding the characteristics of such
errors is crucial in efforts to use multivariate models

Unit of Analysis

The unit of intervention, and thus of statistical inference, in workplace
prevention studies is often whole companies or work sites within companies.
Special problems arise in these circumstances. These include a lack of statistical
power due to the small number of units studied and the need for multiple
baseline observations to increase the power to detect deviations from secular
trends. The appropriate statistical model when large social units are randomized
to conditions is not always obvious, and in some recent reports from large
community prevention trials the models used have been misspecified. The only
direct estimate of sampling variability in such studies comes from between-
community or between-company differences. Multiple observations over time
can be used to reduce error in measures, but they cannot skirt the fundamental
"degrees of freedom" problem that is inherent in a small number of
experimental units (Dwyer, 1993).

Temporal Sequence and Causality

Researchers interested in how early exposure to some drugs affects the
later use of other drugs often use longitudinal data to address issues of temporal
sequence and causality. They may find, for example, that children who use
cigarettes or alcohol at one point in time are more likely, than those who do not,
to go on to use marijuana. The observation of such a sequence does not,
however, imply that cigarette and alcohol use increase the risk of marijuana use.
It may be that the use of all these drugs is influenced by the same set of social
and psychological factors, and that their association arises from these
underlying factors rather than from a causal sequence. Sorting out causal
relationships is important. If, for
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example, the relationship between early alcohol use and later marijuana use is
spurious, removing access to alcohol could conceivably increase the use of
marijuana rather than prevent its use.

Measurement Errors of Drug Use Indicators

Just determining who is using what drugs in which contexts is difficult.
Drug tests are the basic measure of drug use in many studies and in most drug
screening and treatment programs. They are powerful methodological tools in
that they give consistent readings and they can accurately identify the presence
of known drugs or their metabolites in tested specimens. It is tempting to
interpret the high levels of reproducibility of urine tests results for certain drugs
as evidence of validity of those tests. However, the validity of a test is the
extent to which it measures what it is intended to measure. What a urinalysis
drug test measures is the presence of drugs and/or their metabolites in urine as
an indication of recent drug use. As discussed in Chapter 6, when performed
according to current professional standards, the sensitivity and specificity of
those tests in detecting recent drug use is very high. However, measurement
problems do arise when researchers use such test results as a measure of
constructs the test was not intended to measure. For example, urine testing does
not provide accurate estimates of the prevalence of drug use in specified
populations (see Chapter 3), it does not provide a good measure of the
individual drug use involvement (i.e., use, abuse, dependence), and it is not a
good measure of impairment (see Chapter 6). Urinalysis test results are not
sensitive or specific measures of those latter constructs. Furthermore, drug
testing is not always possible, and when it is, even if the sample of those tested
is not biased by a need for cooperation, measurement of metabolic residues is
problematic when the half-life of residues is shorter or longer than the time
period of interest. Moreover, given the low prevalence of positive tests in many
populations, it remains plausible that rare and unidentified causes of false
positives are operating.

Self-report measures of drug use and abuse are obviously suspect when
respondents realize that admitting drug use may have adverse personal
consequences, but even when there are no threatened adverse consequences,
social norms may affect answers. Thus, several studies have found systematic
underreporting of such behaviors as cigarette use among pregnant women,
cocaine use among patients at a county hospital, drug use among arrestees, and
drug use at work sites. In some instances, consistent bias in self-reports may
allow valid comparisons between groups or over time. However, persons in
drug use prevention programs may be more likely to underreport than controls,
and temporal changes in social norms concerning drug use may change the
extent of underreporting or overreporting over time. One
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useful source of more information on this subject is a research monograph
(Rouse et al., 1985) entitled Self-Report Methods of Estimating Drug Use:
Meeting Current Challenges to Validity. Perhaps the most general conclusion
that can be supported is that most people appear to be reasonably truthful
(within the bounds of capability) under the proper conditions. The ''proper
conditions" of course are the key words. When respondents believe they are
guaranteed anonymity or confidentiality, when they accept the scientific or
practical value of the survey, when they accept the legitimacy of the survey, and
when they are not fearful of adverse consequences, then the evidence suggests
that they tend to be generally truthful. More relevant to the present report, there
is every reason to be cautious about self-report surveys that are conducted at a
work site. Common sense suggests that employees, when asked about their
substance use at a workplace, may have concerns about the uses to which the
data could be put. Hence, there may be some considerable incentive for drug
users to underreport their drug-using behaviors.

In addition to problems of intentional underreporting, there are other
potential problems with the validity of survey data, including issues of
population coverage and response rates. Particularly with respect to estimation
of trends, an important consideration is consistency over time. If response rates
or coverage were to change, that could produce spurious changes in apparent
prevalence rates.

The best protection against all these threats to validity is to be aware of
them and to deal with them as forthrightly as possible. The major point to be
made for present purposes is that, when the circumstances allow the respondent
to consider the questions reasonable and justified in terms of purpose, and when
the respondent can feel reasonably certain that the answers will not be used
against him or her, then self-reports can be sufficiently valid for research and
policy purposes. When those conditions are not met—which is often the case in
work site related research—there may well be very substantial underreporting.

Psychological tests designed to assess individual drug use also have
serious measurement limitations. As discussed in detail in Chapter 6,
psychological tests designed to reveal current or predict future drug use have
been shown to have moderate levels of validity. Combining this moderate
validity with the relatively low prevalence of drug use in work site populations
means that if psychological tests are used to identify drug users, false positive
rates can be expected to be high. Thus, employers are unlikely to find
psychological tests to be practical instruments for eliminating drug users from
the ranks of employees or from applicant pools.
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CONCLUSION AND RECOMMENDATION

• The most powerful methodology for evaluating the effectiveness of
workplace alcohol and other drug-intervention programs is the randomized field
experiment. The implementation of new work site alcohol and other drug-
intervention programs or significant changes in existing programs provide
propitious occasions for experimental assessment.

Recommendation: To enhance scientific knowledge, organizations
instituting new work-site alcohol and other drug intervention programs
should proceed experimentally if possible. Funding agencies should make 
field experiments a priority, and should consider providing start-up aid to
private companies that are willing to institute programs experimentally 
and subject them to independent evaluation.
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B

The law today mandates and defines permissible drug-testing programs.
All drug testing by public bodies and some drug testing by private entities is
done pursuant to legal authority or command. This authority may not only
mandate testing, but may also constrain the conditions under which drug testing
proceeds and the consequences that can attach to positive results. There are also
limits on what the law can authorize or mandate with respect to drug testing.
These limits are established by courts in suits that challenge the legal authority
or constitutionality of drug-testing programs. Finally, the law, either through
statutes, regulations, or court decisions, may control what private entities can do
on their own initiative by way of drug testing. This appendix addresses these
matters as we describe the legal environment in which drug testing occurs today.

SOURCES OF AUTHORITY

Over the past decade, the President and the Congress have not only
authorized drug testing by public and private employers, but have also required
or encouraged it in some workplaces. Their actions provide legal

This appendix is based on a paper commissioned by the Committee on Drug Use in
the Workplace from David Wasserman of the Institute for Philosophy and Public Policy,
University of Maryland, and James Jacobs of the School of Law, New York University.
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authority for drug testing that overrides all contrary authority except the
U.S Constitution.

Executive Order 12564 (1986) introduced the concept of a "drug free
workplace" and set in place many of the features of workplace drug testing that
have now become standard for public and regulated private employers. It
required all federal agencies to adopt employee drug-testing programs, which
included mandatory testing for employees in "sensitive" positions involving law
enforcement, public health and safety, and national security, with the extent of
testing and the criteria for testing being left to the discretion of each agency
head. It also permitted the testing of employees in other positions: (1) when
there was reasonable suspicion that the employee was using illegal drugs; (2) in
an examination regarding an accident or unsafe practice; and (3) as part of, or as
a follow-up to, counseling or rehabilitation for illegal drug use through an
employee assistance program.

Under the executive order, visual monitoring of the giving of a urine
specimen was not permitted unless there was reason to believe that the
employee would alter or substitute the specimen. The order also mandated
procedures to protect the confidentiality of test results. In addition, it required
each agency to establish a comprehensive employee assistance program
involving education, counseling, and rehabilitation.

In Section 503 of the Supplemental Appropriations Act of 1987, Congress
required federal contractors as well as agencies to guarantee a drug-free
workplace; although drug testing was not mandatory, it was recommended.
Section 503 also required all federal agencies to draft detailed testing plans to
be reviewed by the U.S. Department of Health and Human Services (DHHS),
thereby promoting the uniformity of federal testing procedures. The DHHS
"Mandatory Guidelines for Federal Workplace Drug-Testing Programs" contain
stringent procedural safeguards that have now become standard: requirements
for the collection of urine specimens, the avoidance of sample mix-ups, the
certification of and quality control measures for testing laboratories, and the
confirmation of positive test results.

In 1988 Congress passed the Drug Free Workplace Act (DFWA), which
required all federal contractors with contracts of $25,000 or more to certify to
the appropriate contracting agency that they are maintaining a drug-free
workplace. If they failed to do so, the contract could be canceled. Contractors
were not required to implement a drug-testing program, but could do so in order
to demonstrate compliance.

In 1991 standards for industries regulated by the U.S. Department of
Transportation (DOT) were unified and consolidated in the Omnibus
Transportation Employee Testing Act (OTETA) of that year. OTETA mandates
drug and alcohol tests for all individuals who hold or apply for "safety-
sensitive" jobs in the transportation industry. Public-and private-sector
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employers must set up drug programs in conformity with the DOT regulations.

LEGAL CONSTRAINTS

Any program of workplace drug testing must operate within legal
constraints—not all testing programs are legally permissible. It is important,
however, to remember that legal constraints are not necessarily binding for all
time, even when they are constitutionally based. Changing technology,
changing perceptions of the drug problem, and changes in the perceived
relationship between drug use and workplace performance may all influence
legal decision makers, be they judges or legislators, in determining what should
be permitted. This committee's report, in contrast, is time bound. We can only
recount what as of this writing seem to be the constraints that the law places on
workplace drug-testing programs.

In surveying the law as it currently exists, three important distinctions
emerge. First is the public-private distinction. Drug testing done by a
government agency or by a private business in compliance with a government
mandate will face legal constraints that will not bind a private firm that chooses
to test for drugs at its own initiative. Second is the distinction between
preemployment and postemployment drug testing. Generally speaking, both
governmental agencies and private businesses are freer to test potential
employees for drug use than they are to test those already employed. Third is
the distinction between state and federal law. Drug-testing programs that are
permissible under federal law may nonetheless be impermissible under the law
of a particular state. However, state law will not prevent the federal government
from testing its own employees in conformance with federal law, nor can it
preclude employers within the state from complying with federally mandated
drug-testing programs.

The Fourth Amendment

The public-private distinction is important because drug testing normally
involves the taking and examination of material from a person's body that is not
normally exposed to public scrutiny and so is considered a search under the
Fourth Amendment to the U.S. Constitution. This amendment prohibits
unreasonable searches and seizures by governmental agents and, subject to
certain exceptions, limits governmental searches to those made pursuant to a
warrant upon a showing of "probable cause." The Fourth Amendment does not,
however, restrict the actions of private individuals or organizations so long as
they are acting on their own initiative and not in response to some governmental
mandate.

Universal or routine workplace drug testing obviously fails to satisfy
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the warrant and probable-cause requirements of the Fourth Amendment. If the
amendment were applied to drug testing as it is applied in ordinary criminal
investigations, routine drug testing when conducted by public officials or by
private parties acting in response to a legal mandate, such as the Omnibus
Transportation Employee Testing Act of 1991, would not be permitted. The
"probable-cause" language of the Fourth Amendment has, however, been held
inapplicable to administrative searches that serve primarily a regulatory rather
than a law enforcement purpose, so long as the search does not contravene the
Fourth Amendment's more general preclusion of "unreasonable searches." The
reasonableness or unreasonableness of an administrative search depends on the
balance between the governmental interests served by the search and its
intrusiveness.

A special rule for administrative searches was first carved out by the
Supreme Court in 1967 in Camera v. Municipal Court (387 U.S. 523, 1967),
which held that city housing inspectors could secure warrants to conduct
areawise searches for housing code violations without having probable-cause to
believe that any building or buildings were in violation of the code. In
abandoning the probable-cause requirement for warrants, the Court pointed to
several factors clearly present in the Camera case: a neutral plan that limited
discretion and possible bias in conducting searches, very limited intrusion in
conducting the searches, and a showing of a compelling government need for
the plan in the absence of less intrusive alternatives. However, since Camera,
"[t]he 'tests' have been reformulated, qualifications have been stripped away,
and the elements have been applied ever less strictly" (Schulhoffer, "On the
Fourth Amendment Rights of the Law-Abiding Public," 189 Supreme Court
Review 87, 94). In particular, in certain circumstances not only is there no need
to justify searches with a showing of probable-cause, but also the warrant
requirement itself has been abandoned. Among the contexts in which the
Supreme Court since Camera has upheld searches without probable-cause and/
or without a warrant are: an inspection program of federally licensed firearms
dealers (United States v. Biswell, 406 U.S. 311, 1972); an inspection by the
Occupational Safety and Health Administration to determine compliance with
workplace safety regulations (Marshall v. Barlow's Inc., 436 U.S. 307, 1978);
safety inspections of mines and stone quarries (Donovan v. Dewey, 452 U.S.
594, 1981); a search of the handbag of a student suspected of smoking (New
Jersey v. T.L.O., 459 U.S. 325, 1985); an inspection of an automobile junkyard
done with crime control goals in mind (New York v. Burger, 482 U.S. 691,
1987); and stops at roadblocks set up to control drunk driving (Michigan Dept.
of State Police v. Sitz, 496 U.S. 444, 1990). Finally, in a pair of cases decided in
1989, Skinner v. Railway Labor Executive's Association (489 U.S. 602, 1989)
and National Treasury Employees Union v. Von Raab (489 U.S. 656, 1989), the
Court added drug testing to this list.
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Skinner and Von Raab

In Skinner the Supreme Court was faced with a challenge to the
constitutionality of the Federal Railroad Administration's (FRA) mandatory and
permissive alcohol-and drug-testing procedures. Testing for drugs and alcohol
was mandatory after a major train accident involving (1) a fatality, (2) the
release of hazardous materials accompanied by evacuation or reportable injury,
or (3) damage to railroad property of $500,000 or more. Furthermore, blood and
urine samples had to be collected after an "impact accident," one that resulted in
a reportable injury or in damage to railroad property of $50,000 or more.
Finally, a railroad had to test after "any train incident that involves fatality to
any on-duty railroad employee." If an employee declined to give a blood
sample, the railroad could presume impairment, absent persuasive contrary
evidence.

The Court, in a 7-2 decision, upheld the regulations. The majority began
by holding that a search conducted by a private railroad under the auspices of a
federal regulatory agency constituted state action under the Fourth Amendment.
The Court next found that both the collection of blood, urine, and breath and the
subsequent chemical analysis of these substances constitute searches for Fourth
Amendment purposes. But, having found that the testing program was a search
within the meaning of the Fourth Amendment, the Court analyzed the FRA's
drug-testing requirements under the reasonableness test used for administrative
searches rather than by reference to the law enforcement standard of probable-
cause or a lesser standard of reasonable suspicion.

The administrative search standard required the reviewing court to balance
the governmental interest served by the testing program against its
intrusiveness. Just as the adoption of this balancing test was significant, so was
the way the Court weighed the factors in the case before it. In assessing the
infringement of privacy involved in blood, urine, and breath testing, the Court
pointed out that railroad employees already consent to significant restrictions on
their freedom of movement and that "any additional interference with a railroad
employee's freedom of movement that occurs in the time it takes to procure a
blood or breath sample for testing cannot, by itself, be said to significantly
infringe on privacy interests." While the urine test raised greater privacy
concerns, the fact that urine collection did not involve visual monitoring and
that it took place in a medical setting led the Court to conclude that the
infringement of privacy was not significantly greater. Finally, the Court argued
that, since railroads have long been a heavily regulated industry, their
employees must expect greater intrusion. "Though some of the privacy interests
implicated by the toxicological testing at issue reasonably might be viewed as
significant in other contexts,
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logic and history show that a diminished expectation of privacy attaches to
information relating to the physical condition of covered employees and to this
reasonable means of procuring such information" (489 U.S. 602, 628).

Perhaps the most significant indicator in Skinner of how the Court might
rule in future cases was its assessment of the government's interests served by
testing. The Court deferred substantially to the FRA's claim of alcohol or drug
problems on railroads, although there was only weak factual support for that
claim in the FRA's data on accidents over a 20-year period. Almost all drug-
related railroad accidents were alcohol-related, but the Court, like the agency,
spoke of "alcohol and drugs" in a single breath: "… the government's interest in
testing without a showing of individualized suspicion is compelling."

Employees subject to the tests discharge duties fraught with such risks of
injury to others that even a momentary lapse of attention can have disastrous
consequences. Much like persons who have routine access to dangerous nuclear
power facilities, employees who are subject to testing under the FRA
regulations can cause great human loss before any signs of impairment become
noticeable to supervisors or others (489 U.S. 602, 628).

The dissenters argued that the approach that led the Court to accept
postaccident drug testing in this case would likely lead to a broad acceptance of
drug testing in many contexts. Their point seems to be supported by the Court's
holding in Von Raab, the companion case to Skinner.

In Von Raab, a union of federal employees and a union official challenged
the U.S. Customs Service's drug-testing program, which made drug tests a
condition of promotion or transfer to positions that met one or more of three
criteria: (1) direct involvement in drug interdiction or the enforcement of related
laws, (2) the carrying of firearms, or (3) the handling of classified materials.
Employees who tested positive for drugs and offered no satisfactory explanation
were subject to dismissal. However, test results could not be turned over to any
other agency, including criminal prosecutors, without the employee's consent.

The Customs Service characterized drug interdiction as its primary
enforcement mission and argued that "there is no room in the Customs Service
for those who break the laws prohibiting the possession and use of drugs."
While no serious drug problem had been uncovered within the Customs
Service, the implications of such a problem, if it did arise, were offered as a
justification for a wide-ranging drug-testing program.

The Supreme Court, this time by a 5-4 vote, once again held that neither
probable-cause nor reasonable suspicion were needed to test government
employees in "sensitive" positions. Justice Kennedy wrote: "Our precedents
have settled that, in certain limited circumstances, the Government's need to
discover … latent or hidden conditions, or to prevent their development, is
sufficiently compelling to justify the intrusion on privacy entailed
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by conducting such searches without any measure of individualized suspicion"
(489 U.S. 656, 668).

The Court's opinion emphasized the job demands in the Customs Service
that would be specially threatened by employees who used drugs. Thus, the
Court noted that "the physical safety of these [Customs] employees may be
threatened, and many may be tempted not only by bribes from the traffickers
with whom they deal, but also by their own access to vast sources of valuable
contraband seized and controlled by the Service" (id. at 669).

The reasonableness test adopted in Skinner and Von Raab requires courts
passing judgment on drug-testing programs to balance the intrusion on tested
individuals against the government interests served by the test. While this
standard is easy to articulate, it has no clear meaning. In Skinner the standard
justified the testing of employees in highly safety-sensitive positions, predicated
on suspicious circumstances. The Court's deference to the FRA's safety
concerns suggest that drug testing throughout the transportation industry and in
other areas in which safety concerns are easily and plausibly invoked, such as
fire departments and public utilities, will be upheld against Fourth Amendment
challenges, at least so long as the testing program is required of employees in
safety-related positions and no more intrusive than the urine testing in Skinner.
Von Raab extends Skinner's permission for warrantless searches to situations in
which there is no reason to believe that drug use has been a problem and to
employees whose performance will not necessarily be adversely affected by
drug use.

Justice Scalia's dissent in Von Raab suggests the potential scope of this case:

[In] extending approval of drug testing to that category consisting of
employees who carry firearms, the Court exposes vast numbers of public
employees to this needless indignity. Logically, of course, if those who carry
guns can be treated in this fashion, so can all others whose work, if performed
under the influence of drugs, may endanger others—automobile drivers,
operators of other potentially dangerous equipment, construction workers,
school crossing guards. A similarly broad scope attaches to the Court's
approval of drug testing for those with access to "sensitive information."

Since this category is not limited to Service employees with drug
interdiction duties, nor to "sensitive information" specifically relating to drug
traffic, today's holding apparently approves drug testing for all federal
employees with security clearances—or, indeed, for all federal employees with
valuable confidential information to impart. … Moreover, there is no reason
why this super-protection against harms arising from drug use must be limited
to public employees; a law requiring similar testing of private citizens who use
dangerous instruments such as guns or cars, or
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who have access to classified information would also be constitutional" (489
U.S. 665, 686, 1989).

It seems likely that law enforcement agencies will see the Court as having
approved drug testing for all employees who carry firearms. Many other
agencies will take Von Raab as approving drug testing for all employees who
have any access to "sensitive information." In addition, law enforcement
agencies may attempt to justify drug-testing programs solely on the basis of a
claimed need to assure the public that there are no drug users serving in their
ranks.

Two other aspects of Skinner and Von Raab are worth noting. First, in
neither case was the urine sample subject to visual observation. The need for
reliable drug testing might have to be greater than it was in one or both of these
cases to justify a drug-testing program that required an employee to urinate in
the presence of an observer. Second, in each case only certain employees
defined by the nature of their job responsibilities were required to provide urine
samples. Agency-wide drug testing programs remain constitutionally suspect.

Applying the Reasonableness Standard

While Skinner and Von Raab opened the door to substantial drug testing,
several cases that have since been decided in the Federal Courts of Appeals
indicate that the courts will scrutinize the constitutionality of drug-testing
programs and that lower court judges do not see Skinner and Von Raab as
eliminating all constitutional barriers to governmentally mandated drug testing.

For example in Harmon v. Thornburgh (878 F.2d 484, D.C. Cir. 1989,
Cert. denied 493 U.S. 1056, 1990), a case brought by the U.S. Department of
Justice employees challenging that agency's drug-testing program, the D.C.
Court of Appeals read Von Raab as "suggesting that the government may search
its employees only when a clear, direct nexus exists between the nature of the
employee's duty and the nature of the feared violation." Applying this standard,
the court upheld random testing for employees with access to top secret
classified information and suggested that the drug testing of drug prosecutors
would be permissible. However, the court held that the government's interests in
work force integrity, public safety, and protection of sensitive information did
not, for Fourth Amendment purposes, make reasonable a plan for randomly
testing employees in less sensitive positions, including Antitrust Division
attorneys. The appellate court also rejected the department's plan to test all
criminal prosecutors and all employees with access to grand jury materials. In a
later case, a different panel of the D.C. Court of Appeals, in evaluating the U.S.
Department of
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Defense's drug-testing program for civilian employees, distinguished
between laboratory personnel on one hand (random testing not allowed) and
aviation workers, police guards, and drug counselors on the other (random
testing allowed) (National Federation of Federal Employees v. Cheney, 884
F.2d 603, D.C. Cir. 1989, Cert. denied, 493 U.S. 1056, 1990). In a similar vein
the Seventh Circuit Court required the Cook County Department of Corrections
to limit its unannounced drug-testing program to employees with regular
prisoner contact, with opportunities to smuggle drugs, or with access to firearms
(Taylor v. O'Grady, 888 F.2d 1189, 7th Cir. 1989). The D.C. Circuit Court has,
however, upheld the testing of mail van operators, not because of safety risks
but on the rationale they are vulnerable to blackmail (American Federation of
Government Employees v. Skinner, 885 F.2d 884, D.C. Cir. 1989, Cert. denied,
495 U.S. 923, 1990), and it has upheld the urine testing, without probable-
cause, of a person who had been tentatively accepted for employment by the
Department of Justice's Antitrust Division (Willner v. Thornburgh, 928 F.2d
1185, D.C. Cir. 1991).

Factors to Be Considered

In striking the balance mandated by Skinner and Von Raab, there appears
to be an emerging consensus among federal courts reviewing drug testing by
public employers about what makes a governmentally mandated program
reasonable within the meaning of the Fourth Amendment.

First, the courts have been concerned with who gets tested and whether
there is a reasonable basis for demanding that they do get tested. When drug-
testing programs have been found unconstitutional, it has usually been because
they targeted too wide a range of employees. In such cases, the remedy has
typically been to narrow the program to employees whose drug use poses an
actual or symbolic threat of harm to fellow employees, the public, or an
agency's mission.

While few courts demand proof of significant employee drug use or drug-
related impairment for postemployment testing, the employer must offer some
reason why drug abuse by employees could impair the safety, integrity, or
productivity of the operation; a threat to the employees' own health or safety or
the moral desirability of a drug-free workplace is not enough. Employers have
been found to lack the compelling safety interest that would justify random or
routine testing of transportation maintenance custodians (Bolden v. SEPTA, 3rd
Cir. April 1, 1991) or sanitation enforcement agents (Watson v. Sexton, 755 F.
Supp. 583, S.D.N.Y. 1991).

An exception to this requirement of job-specific dangers may arise in
heavily regulated industries like transportation, in which a reduced expectation
of privacy on the part of all workers seems to obviate the need for an inquiry
into the specific risks that drug abuse would pose to their work
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(IBEW v. Skinner, 913 F.2d 1454, 9th Cir. 1991). But those expectations of
privacy are often reduced precisely because intensive screening, regulation, or
supervision are thought to be necessary to protect the safety or integrity of the
operation—which makes it difficult to assess the independent significance of
privacy expectations in the judicial review of workplace drug-testing programs.

Second, the courts recognize three distinct but overlapping factors as
justifying random, routine, or universal testing for whole job categories. The
most important is the actual risk to safety or integrity posed by employee drug
use, particularly to nonemployees, as, for example, in the case of workers at a
nuclear power plant (Ensor v. Rust Engineering Co., 704 F. Supp 808, E.D.
Tenn. 1989, Aff'd 935 F.2d 269, 6th Cir. 1991). A second factor that reinforces
the first is the special responsibility of the tested employees for the safety of
those who might be endangered by their drug use—bus drivers are an example
(Holloman v. GCRTA, 741 F. Supp. 677, N.D. Ohio, 1990, Aff'd 930 F.2d 918,
6th Cir. 1991). The third factor is the need to maintain public trust and
confidence. For example, the district court in O'Connor v. Police Commissioner
of Boston wrote, in upholding a drug-testing program for police cadets, ''[P]
ublic confidence in the police is a social necessity and is enhanced by
procedures that deter drug use by police cadets" (557 N.E.2d 1146, 1150, Mass.
1990. See also: Gauthier v. Police Commissioner of Boston, 557 N.E. 2d 1374,
Mass. 1990).

While there are cases that suggest that programs that mandate the testing of
all employees within a particular category are more likely to survive
constitutional scrutiny than those that randomly select individuals for testing,
random testing has been allowed in situations in which it seems reasonable for
deterrence or other reasons. It also appears that, although the Supreme Court in
Skinner pointed to the absence of visual monitoring as a factor supporting the
constitutionality of the program at issue in that case, monitoring seldom appears
as a crucial factor, perhaps because visual monitoring of the urine sample
collection process seldom seems to occur.

The reliability of testing techniques in detecting the presence of illegal
drugs (or their metabolites) has been noted by some courts as a factor in their
decisions, but little attention has been paid to whether the type of drugs tested
for or the amount detected reflects a threat to safety, integrity, or productivity.
Thus, by far the most common illicit drug revealed in workplace testing is
marijuana, the adverse effects of which are comparatively slight and disputed.
Even less attention has been paid to the preventive or deterrent value of the
testing, that is, to whether a drug-testing program really reduces employee drug
consumption. The courts seem surprisingly uninterested in the empirical
research bearing on these questions.

Although some court decisions mention the fact that a positive drug test
will not lead to the dismissal of an employee or will not be shared with law
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enforcement agencies as a factor supporting a testing program, by and large the
courts have not expressed much concern about the consequences of positive test
results. The judicial silence on these issues may result in part from the growing
uniformity of public-and private-sector testing programs, promoted by statutes
like the DFWA and OTETA, which impose stringent restrictions on the
sanctions that can be imposed for positive test results and on the disclosure of
those results. The private employers whose testing programs lack these
restrictions are less likely to be subject to judicial scrutiny.

The Private Sector

Private businesses are not subject to the strictures of the Fourth
Amendment unless their testing programs are mandated by law. Thus the
factors that lead courts under the Fourth Amendment to approve or disapprove
of drug-testing programs in the public sector will not in themselves validate or
undermine the drug-testing programs that private businesses establish at their
own initiative. The other two dichotomies that we have mentioned, the
distinction between pre-and postemployment drug testing and the distinction
between state and federal law, do play an important role here. Generally
speaking, both public and private sectors have considerably more leeway in
establishing preemployment drug-screening programs than they do in
establishing postemployment drug-testing programs.

In the private sector, the potential limitations are greatest among the
unionized segment of the work force. This is because the National Labor
Relations Board has held that the institution of a drug-testing program for
current employees constitutes a "material change" in the employees' working
conditions that is subject to collective bargaining (Johnson-Bateman Co., 295
N.L.R.B. No. 26, June 15, 1989), but it has reached the opposite conclusions
with respect to preemployment programs (Star Tribune, 295 N.L.R.B. No. 63,
June 15, 1989). This means that preemployment drug-testing programs may
take whatever form management prefers, but postemployment testing of
unionized employees is subject to negotiations that usually produce
compromise programs, often restricting the testing of employees to cases of
reasonable suspicion and almost always mandating treatment rather than
discipline as the initial response to positive test results. Also, it is possible for
employees in unionized industries to file grievances regarding certain
characteristics of drug-testing programs. Arbitrators have struck down drug-
testing programs on such grounds as (1) the testing procedures were not
accurate, (2) a testing program was not within the employer's prerogative, and
(3) the testing program was not reasonable given the lack of evidence of a
workplace drug problem. But as unions and management agree on the details of
such programs and as drug testing in
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the workplace becomes more common, such decisions are increasingly rare
(Hopson, 1986; Veglahn, 1988; Labor Relations Week, 1989).

In the nonunionized sector, existing employees, but not job applicants,
may benefit from the erosion that has been occurring in some jurisdictions in
the "employment at will" doctrine; that is, the rule that gives employers wide
latitude in dismissing employees for any reason that is not prohibited by law.
This body of law is beginning to change so that in certain situations courts will
hold that dismissals for certain reasons are against public policy. Given the
national policy against drug use, employees to date have had little success in
claiming that discharges based on positive drug tests violate public policy, but
one court did indicate that a firing in contravention of a state statute regulating
workplace drug testing would be against public policy (Johnson v. Carpenter
Technology Corp., 723 F. Supp. 180, D. Conn. 1989).

Private employers may be reluctant to fire employees who refuse to submit
to drug testing if they will be held liable for that employee's unemployment
compensation. A discharged employee is not eligible for unemployment
compensation if she was fired for misconduct, but her refusal to obey an
employer's rule is held to constitute misconduct if and only if that rule was
reasonable as applied to her. Although no court has held that an employer's drug
testing must conform to the Fourth Amendment to be reasonable, courts have
found drug testing predicated solely on unsupported allegations to be
unreasonable. Testing based on "suspicious behavior" has, however, been found
reasonable (Annotation "Private Employee's Loss of Employment Because of a
Refusal to Submit to a Drug Test as Affecting Right to Unemployment
Compensation" 86 A.L.R. 4th 309, 1991).

In a related area, courts and unemployment boards generally uphold the
denial of unemployment benefits to employees fired because of arrest or
conviction for off-the-job drug possession, on the grounds that the employees
have not become unemployed "through no fault of their own," as most
applicable statutes require. Recent cases have also upheld denial of
compensation to school teachers and job counselors on the grounds that drug
possession is a form of misconduct incompatible with their responsibilities.
Other cases have required compensation when the statutory exclusion covered
only employees discharged for misconduct "in connection with …
employment." A workplace drug test may reveal misconduct that warrants
discharge without compensation. One recent decision found that a bus driver
was not entitled to compensation after discharge for a positive drug-test result,
since by coming into the office during his vacation to report an earlier accident,
he violated a company ban on employees having drugs in their system while on
the premises (Shaw v. Unemployment Compensation Board of Review, 539
A.2d 1383, Pa. Comwlth 1988. See also Annotation "Jobless Pay—Off-Duty
Conduct" 35 A.L.R. 4th 691, Secs. 5,8, 1991 Supp.).
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Employees and Applicants

The preemployment/postemployment distinction is important in the public
sector as well, for it is a factor that may bear on the constitutionality of a drug-
testing program. One reason relates to the property interest that an individual
may be seen to have in the expectation of continued employment and the
protection that due process gives such interests. Another reason relates to the
reasonableness of a drug-testing program. One factor that might lead a court to
find a preemployment drug-testing program reasonable whereas a
postemployment program would not be is that an employer cannot observe an
applicant at work and so has little basis apart from a drug test for determining
whether his or her work might be impaired by drug use.

A pair of cases from the D.C. Circuit indicate the potential importance of
the distinction. In Harmon v. Thornburgh (878 F.2d 484, D.C. Cir. 1989, Cert.
denied 110 S. Ct. 865, 1990) the appellate court held that a drug-testing
program for current Justice Department employees could not include, among
others, the department's antitrust lawyers because there was an insufficient
nexus between their work and drug use to justify the privacy invasion. (The
same decision upheld the testing of prosecutors who handled drug cases.) In
Willner v. Thornburgh (928 F.2d 1185, D.C. Cir. 1991) a different panel of the
same court approved a program that required an applicant for a position with
the department's Antitrust Division to submit to a drug test. An important
rationale for this decision was that the Fourth Amendment precludes only
unreasonable intrusions on privacy, and the fact that applicant drug testing is
common in the private sector "is some indication of what expectations of
privacy society is prepared to accept as 'reasonable' (id. at 1192-93)." If this
rationale were generally accepted, it could eliminate the importance of the
public-private distinction with respect to job applicants, as private-sector
behavior unconstrained by the Fourth Amendment would ultimately determine
what were reasonable expectations of privacy under the Fourth Amendment. At
least some other courts, however, have relied on Harmon in job applicant cases
and have not made this bootstrap argument (Georgia Ass'n of Educators v.
Harris, 749 F. Supp. 1110, N.D. Ga. 1990).

State Law

The third distinction that we alluded to at the outset is between state and
federal law. When federal law, including the valid regulations of federal
administrative agencies, mandates drug testing, that testing is required,
regardless of any state law to the contrary, so long as it is otherwise
constitutional. A federal agency testing its own employees pursuant to federal

B THE LEGAL ENVIRONMENT OF DRUG TESTING 296

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.



Copyright © National Academy of Sciences. All rights reserved.

Under the Influence?: Drugs and the American Work Force
http://www.nap.edu/catalog/2118.html

law is similarly unaffected by state legal restrictions. However, private entities
and state agencies may in particular states be barred by state law from engaging
in drug testing in circumstances in which federal law and the U.S. Constitution
pose no legal barriers.

State legal barriers may arise because identically worded state and federal
constitutional provisions are interpreted differently by the state and federal
supreme courts, because state constitutions may protect rights that are not
explicitly protected in the U.S. Constitution, and because state legislatures may
enact statutes that relate specifically to drug testing.

Ten states have explicit constitutional rights to privacy, and most other
states have recognized an implicit right to privacy in their constitutions
(Silverstein, 1989). California courts interpret their explicit constitutional
provision to apply to private as well as public employers. California
constitutional law requires a showing of "reasonableness" for preemployment
drug testing and of "compelling interest" for postemployment testing. In 1987, a
California appellate court affirmed a $485,000 jury award for wrongful
discharge to a programmer for the Southern Pacific Railroad, who had been
fired for refusing to provide a urine sample for drug testing. The court held that
the railroad lacked a safety interest strong enough to justify testing. Not all
states, however, would apply constitutional privacy provisions to private actions
(The Alaska Supreme Court, for example, has held that its constitutional right to
privacy only protects against state action and could not be violated by a private
employer's drug-testing program. Luedtke v. Nabors Alaska Drilling, Inc., 78
P.2d 1123, 1989) and, in another California case, a state appellate court held
that preemployment drug and alcohol testing through urinalysis was not so
intrusive as to violate that state's constitutional privacy protection (Wilkinson v.
Times Corp., 215 Cal. App. 3rd 1034, Cal. App. 1 Dist. 1989).

At least seven states have legislation that restricts the right of employers to
order their employees to submit to mandatory urinalysis for purposes of
identifying or deterring illegal drug use. Montana, Iowa, Vermont, and Rhode
Island have banned all random or blanket testing of employees (without
probable-cause or reasonable suspicion) and Minnesota, Maine, Connecticut,
and Oregon permit random testing only of employees in safety-sensitive
positions or otherwise limit the circumstances in which employees can be
tested. These states also mandate confirmatory testing, certified laboratories,
confidentiality of test results, and other procedural protections. Louisiana,
Maryland, Nebraska, and Utah also regulate test procedures and protect the
confidentiality of test results, but they do not limit the circumstances in which
employees can be tested. In addition, several municipalities, including Boulder,
San Francisco, and New York, have ordinances that restrict workplace drug
testing for some employers. Municipal restrictions are valid to the extent that
they do not conflict with applicable state or federal law.
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Fearing that a patchwork of restrictive laws would deter employers,
especially multistate employers, proponents of drug testing have sought to
create national standards for drug testing through federal laws that preempt state
and local legislation. With the enactment of OTETA, with a strong preemption
provision, they have gained a major victory in the transportation field. Parts of
the Vermont and Rhode Island statutes have already been held to be preempted
by federal regulations; other state statutes explicitly defer to conflicting federal
laws and regulations.

CONCLUSION

The scope of workplace drug testing is limited by certain state and federal
constitutional restrictions, particularly in the public sector and in
postemployment settings, but these limits are generous and allow a broad range
of employees to be tested using a wide range of reliable methodologies. If there
is a general limitation discernable, it is that the drug testing of public employees
or of any employees pursuant to a governmentally mandated program violates
the Constitution if the testing program appears directed at the general
enforcement of the nation's drug laws and lacks a particularized occupational
nexus. Even this principle, however, appears to be substantially relaxed in the
case of job applicants, at least as a practical matter. Although there are a few
states that legislatively protect certain workers from drug testing, most laws and
regulations that regulate drug testing are important not for restricting who may
be tested but for mandating testing in certain situations, for requiring
protections against test error, and for restricting the consequences of positive
findings. Indeed, the imposition of drug testing on a wide range of public and
private workplaces by federal law and regulation has standardized testing
programs and alleviated many of the early concerns about reliability and
confidentiality. It is virtually impossible for an "innocent" employee to be fired
or blackballed because of a false positive result in a program that complies with
the DHHS guidelines.

Accuracy and confidentiality, however, remain concerns for nonunionized
private employers not regulated by the DHHS guidelines. Except in states with
restrictive legislation or constitutional provisions, private employers in
industries unaffected by federal regulations are essentially free to test any
employee at any time, without guarantees of the accuracy of the testing process
and with few restrictions on the use or disclosure of the test results. For
employers who invest little in training, have little concern with morale, and
cannot afford confirmatory tests or treatment programs, a high probability that
an employee uses illegal drugs may be reason enough to fire him. If such quick-
and-dirty drug testing becomes widespread, it may provoke
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another round of restrictive state statutes, not to supersede federal guidelines,
but to extend them to a wider range of workplaces.

New legislation may also come with new technologies of drug and
performance testing, and such developments might also reopen constitutional
issues that for the moment appear settled. For example, hair assays are less
intrusive than urine testing and so might justify testing in situations that now
fail to pass constitutional muster when the need for and intrusiveness of testing
are balanced. At the same time, hair assays may raise new legal and
constitutional problems due to their capacity to detect drug metabolites long
after they have left the urine. The nexus between detected drug use and
occupational impairment will be weaker than it is with urine testing, and the
provisions of the Americans With Disabilities Act of 1991, which excludes
current drug users but protects recovering addicts, might be more likely to be at
issue when workers test positive.

Additional problems might also be posed with advances in performance
testing. To the extent that new performance tests, such as tests of hand-eye
coordination, can cheaply and accurately measure job-relevant psychomotor
skills at the start of each workday, the apparent necessity of drug testing will
diminish1 and the relative intrusiveness of urine testing may appear to increase.

Ultimately, however, the legal future of drug testing is likely to turn less
on the development of new technologies than it is on widespread social
attitudes. The emerging judicial consensus in favor of drug testing appears to be
built on four widely shared perceptions: (1) that drug abuse is one of the
nation's most serious problems; (2) that drug-taking workers, at least in certain
job categories, pose a threat to themselves, their coworkers, and the public and
to the integrity and productivity of their operations; (3) that drug testing is
reliable and accurate and can be protected from arbitrary and discriminatory
implementation; and (4) that drug testing can be carried out in a way that
minimizes intrusions on privacy and dignity. So long as judges continue to have
these perceptions, courts are unlikely to interfere greatly with either legally
mandated or private drug-testing programs.

A WORD ABOUT ETHICS

The fact that the law allows the government to test its employees in many
circumstances and imposes few or no limits on applicant drug testing

1 To the extent that drugs use substantially degrades job performance, performance
tests will even serve some of the deterrence functions of chemical drug testing, for a
worker using drugs can expect to fail the performance test and be sent home, losing a
day's pay. Also not doing well on a performance test might serve to establish cause for a
drug test.
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or on drug testing in the private sector does not, however, mean that drug
testing is a wise or proper thing to do. Policies that are legally permissible may
be ethically wrong. We do not mean to canvass ethical issues here, for there is
neither a body of authority to summarize nor a scientific consensus to restate.
But we do wish to emphasize that, when a drug-testing program is challenged
on ethical grounds, it is no answer to say, "But the law allows it." Similarly the
fact that the law forbids drug testing in certain circumstances does not mean
that testing in those circumstances would, apart from the legal violation, be
ethically unjustified.

To give just one example, preemployment screening is ordinarily allowed
without a strong nexus between revealed drug use and likely job performance. It
does not follow that it is right to screen for drugs where no job-related nexus
can be shown. The privacy of many is invaded to screen out a few whose drug
use would have caused no harm had they not been screened out. The situation
would be even more problematic if testing for non-job-related drug use
disproportionately screened out members of a particular group and was known
to do so. Indeed, in those circumstances even some job-relatedness might not be
enough to ethically justify drug screening. At the same time, the lack of a job-
related nexus does not necessarily mean that a drug-testing program is ethically
wrong. If such testing programs discourage the use of drugs associated with non-
job-related harms, this deterrent effect can form the basis for a coherent ethical
argument supporting both applicant and employee drug testing. The strength of
the argument from deterrence and its weight relative to the ethical case against
generalized drug screening are matters that can be and have been disputed.

An interesting feature of the different ethical stances that can be
maintained toward ethically problematic policies, like some preemployment
drug screening, is that an evaluation of their persuasive force depends in large
measure on empirical judgments. If widespread preemployment drug screening
offended few people, discouraged many people from using dangerous drugs, did
not systematically disadvantage people of a particular social status, and had a
strong job nexus, then the ethical status of generalized screening programs
would, for most people, be different from what it would be if the characteristics
of the screening program were just the reverse. Thus empirical research is
important not only to develop more effective drug-testing programs or to tell
organizations whether proposed programs make economic or safety sense. It is
also important to inform the serious ethical conversation that should take place
whenever there is a proposal to institute, cancel, or substantially change a
program of workplace drug testing.
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Absenteeism, 7, 130, 134-144, 169,
220-222

and employee assistance programs,
249-250, 253

and wellness programs, 244, 245
Abuse of drugs

definition, 2, 21
progression to, 3, 31-32, 36, 43

Accidents, 7, 11, 129, 144-152, 169, 216,
237

alcohol-related, 19, 129, 148, 149,
150-151, 159

testing after, 75, 78, 114, 285, 288
transportation, 7, 144, 145-149,

158-159, 169
Accuracy of testing procedures, 7-8, 179,

192-195, 207-208
personality profiles, 10, 209-210
urinalysis, 8, 10, 207, 210
Adulteration of specimens, 182-183, 195
After-care, 261-263
Age-related differences, 5, 6, 35, 58, 99,
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Alcoholics Anonymous (AA), 256, 257
Alcohol use, 2, 5, 15, 19, 31, 34, 37, 42,

56, 57, 90, 95-97, 99, 131
and accidents, 19, 129, 148, 149,

150-151, 159
deaths, 15, 18n
and early intervention, 260-261
and employee assistance programs,

255-256, 257
and employment status, 5, 58, 61, 94,

98, 99
heavy drinking, 4, 5, 32, 41-42, 52-53,

56, 66, 67, 98, 99, 163
and job satisfaction, 154-155
by military personnel, 66, 67, 69-70
performance effects, 6, 69-70, 73,

112-113, 123, 157, 163-164
and polydrug use, 3, 36, 43
residual effects, 113, 114-115
social attitudes toward, 15-16, 41, 42
testing for, 51, 75, 81, 149, 191, 215-216
and wellness programs, 242-243
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Americans With Disabilities Act (ADA),
191, 299

Amotivational syndrome, 112
Amphetamines, 19, 20, 42-43, 75, 118,

148, 184, 194, 215
Applicant testing, 8, 9, 10, 11, 12, 52, 75,

77, 208-209, 216, 218-224, 227-228,
235, 286, 296, 300

consequences of positive results, 12, 236
personality profiles, 202-203
and self-selection, 233, 235

Arrestee studies, 72-73
Attitudes of employees, 33, 38, 39-40,

157-158
toward testing, 12, 158, 233-235, 236

Automobile accidents, 148
Aviation accidents, 149

B

Behavioral effects, see Performance and
productivity effects

Benchmark measures
behavioral effects, 6, 122, 123
usage rates, 5, 100

Blood testing, 183
Breath testing, 183, 191

C

Caffeine, 2, 19n, 22
Case-referent studies, 272
Causes and risk factors, 3-4, 29-34,

119-120, 273
individual traits, 3-4, 29, 30, 37-39, 43
initiation, 3, 31, 32, 43
and intervention effectiveness, 3
progressive severity, 3, 31-32, 43
role of workplace, 3-4, 37-40, 41, 43

Certification
of laboratories, 8, 50, 51, 179, 180, 188,

207, 285
of test result reviewers, 13, 264

Cigarettes, see Smoking and tobacco use

Clinical diagnostic criteria, 22
Clinical Laboratory Improvement Act

(CLIA), 190
Cocaine, 15, 19, 31, 36, 37, 41, 61, 72, 75,

80, 94, 96, 116, 184, 215
performance effects, 6, 123, 164-165

Collective bargaining, 294
College of American Pathologists, 180
Combinations of drugs, see Polydrug use
Community factors, 29, 30
Comparability and differences among

studies, 5, 35, 89-98, 99-100, 272
Conrail-Amtrak train crash (Maryland),

16, 129
Consensus Report on Employee Drug

Testing, 1989, 8, 180-181, 207
Constitutional issues, 286-296, 299
Construction workers, 4, 61, 79-80, 98
Constructive confrontation, 246, 252,

253-254, 257, 259
Costs of drug use, 16, 17-18

employer-provided health care, 18,
244-245, 250, 255-257

field studies, 7, 160-166, 169
illegal drugs, 18, 160-161
testing, 24n, 231-232

Counseling, 243-244.
 see also Employee assistance programs

(EAPs)
Coworker relations, 37, 38, 157-158
Crack cocaine, 15, 31, 32
Crime-related costs, of illegal drug use,

18, 161
Cross-sectional studies, 272
Cultural factors, 29-30
Customs Service, 289-291

D

Deaths, 15, 18
accidental, 148, 150

Deaths from substance abuse, 15, 18
Decongestants, 194
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Definitions
of ''drug," 1-2, 18, 19-21
for epidemiological issues, 273
of use, abuse, and dependence, 2, 18,

21-22
of work force, 2, 18-19, 22

Demographics, see Age-related differ-
ences;

Ethnic groups;
Individual traits;
Sex-related differences

Department of Defense (DoD), 8, 178,
179, 186, 207

usage surveys, 42-43, 49, 50, 52-53,
65-71

Department of Justice, 291-292
Department of Transportation (DOT),

180, 285-286
Dependence on drugs, 2, 3, 21-22, 43, 114
Deterrence, testing effects, 11, 149,

151-152, 177, 180, 226-227,
235-236, 299n

Deviant behavior, 7, 32, 33, 39, 130-133,
169

Diagnostic and Statistical Manual (DSM-
III-R), 22n

Dismissals, for positive results, 12, 236,
293, 295

Dosages, 6, 116-117, 123
Drug Abuse Scale (DAS), 196-197
Drug Abuse Warning Network (DAWN),

71-72
Drug Evaluation and Classification Pro-

gram (DEC), 203-206
Drug Free Workplace Act (DFWA), 285,

294
Drug recognition experts (DREs), 204-206
Drug Use Forecasting (DUF) system, 72-73

E

Early intervention, 259-261
Educational status and problems, 29, 30,

33, 67

Emergency room visits, as epidemiologi-
cal data source, 4, 71-72, 98

EMIT, 179, 185
Empirical studies, see Field studies
Employee assistance programs (EAPs),

12-13, 206-207, 246-257, 263-264,
285

supervisor training, 205, 246, 251-254
Employment status and patterns

studies of, 4-5, 58-65, 99, 165-166
turnover, 152-154, 220-221

Ephedrine, 194
Epidemiological studies, 4-5, 49-52,

98-100
as basis for test battery additions, 9, 208
biochemical testing, 49, 50-51, 73-81
large-scale surveys, 49, 52-73
limitations, 50-52, 89, 273-275
methodology, 272-275
national panel surveys, 4, 99
organization-specific, 49, 81-89

Ethical issues, 299-300
Ethnic groups, 5, 35, 38, 58, 61, 67, 99
Etiology, see Causes and risk factors
Executive Order 12564, 19, 178, 179,

215, 285
Experience with drugs, 6, 31, 33, 123
Experimental studies, 13-14, 273,

275-278, 283
External validity, 115, 278
Exxon Valdez oil spill, 16, 129

F

False negatives, 194-195
False positives, 9, 185, 192, 193-194, 195,

208-209, 298
personality profiling, 197-199, 202-203

Family relationships, 18, 29, 30, 33,
248-249

Federal contractors, 179, 285
Federal employees, 19, 179, 247, 285
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Federal Railroad Administration (FRA),
288-289

Field studies, 7, 129, 133-160, 169
absenteeism, 7, 134-144, 169
accidents, 7, 144-152, 169
cost-of-drug use, 7, 160-166, 169
experimental, 13-14, 273, 276-278, 283
interpretation of, 161-162, 166-168
job satisfaction, 154-155
limitations of, 130-133, 159-160,

166-168
research base development, 7, 169
turnover, 152-154

Firings, see Dismissals, for positive results
Fluorescence polarization immunoassay

(FPIA), 185
Follow-up, 75, 261-263

employee assistance programs (EAPs),
12, 254-255, 257, 261-263, 285

Fourtune 500 corporations, 247
Fourth Amendment issues, 286-294

G

Gas chromatography (GC), 179, 184,
185-186

Gender, see Sex-related differences
Genetic factors, 29, 31

H

Hair testing, 9, 177, 183-184, 208, 299
Hangover effects, 2, 6, 22, 113, 123, 124
Hard-core and heavy users, 5, 37, 99

alcohol, 4, 5, 32, 41-42, 52-53, 56, 66,
67, 98, 99, 163

Health care costs, 17, 161
for employers, 18, 244-245, 250, 255-257

Health maintenance organizations, 255
Health promotion and wellness programs,

241-246
Heroin, 15, 19, 178
High performance liquid chromatography

(HPLC), 186-187
High School Senior surveys (HSS), 42-43,

49, 52, 53-56, 95-96, 235

Hospital employees, 85, 90
Hospitalization, 255-257
Housing authority employees, 86, 135

I

Illegal drug use, 4, 16, 19, 31-32, 53,
56-57, 71-73, 75, 80-81,94, 95-96,
98, 135

deaths, 15, 18, 161
and employment status, 4, 5, 58, 61, 73,

94, 99
hard-core users, 4, 71-72, 73, 98
by military personnel, 67, 70-71
and polydrug use, 3, 43
societal costs, 18, 160-161

Immunoassays, 179, 185
Income level, 61, 163-164
Indirect assessment of drug use, 178,

195-207
Individual traits, 3-4, 29, 30, 37-39, 43
Initiation to drug use, 3, 31, 32, 43
Integrity testing, 10, 196-199, 209
Interaction effects, 4, 33, 43
International Classification of Diseases

(ICD-10), 22n
Interpersonal factors, see Family relation-

ships;
 Peer relationships

Intervention programs, national, 4.
See also Workplace intervention pro-

grams

J

Job satisfaction, 37, 38, 154-155
Justification for testing, 12, 233-234, 236,

237, 289-291, 292-293
of rarely used drugs, 9, 191-192, 208

L

Laboratory studies, 6, 107-115, 121-124
limitations, 107-108, 111, 115, 118-121
methodology, 115-118, 278
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Laboratory testing, see Testing procedures
and results

Law enforcement agencies, 290-291, 292,
293

Legal issues, 284-299
Limitations of studies

laboratory-based, 107-108, 111, 115,
118-121

observational, 130-133, 159-160,
166-168

self-reports, 50, 89, 130, 177, 281-282
Longitudinal studies, 274, 275, 280

deterrent effects of testing, 11, 236
of usage, 4, 32-33, 100

LSD, 20
justification for testing of, 9, 159

M

Managed care, 246
"Mandatory Guidelines for Federal Work-

place Testing Programs,"; 19, 179,
215, 285

Mandatory testing, 19, 179, 284-286,
287-294, 298

Manufacturing, 61, 88, 90
Marijuana, 19, 31, 36, 37, 38, 42, 61, 75,

80, 94, 95, 96-97, 215, 293
accidents involving, 114, 129, 148, 149,

150
passive inhalation, 193-194
performance effects, 6, 112, 117-118,

121, 123, 164, 219-220
residual effects, 114
and urine tests, 51, 114, 149, 184

Marital status, 38, 39, 67
Mass spectrometry, 179, 185-186
Measurement artifacts, 273-274, 277
Measurement errors, 281-282
Metabolites of drugs, 6, 123, 193
Methamphetamines, 19, 20, 184, 194, 215
Military personnel, 4, 98, 178

Navy recruit testing, 86-87, 152-153, 219
usage surveys, 42-43, 49, 50, 52-53,

65-71

Minority groups, see Ethnic groups
Morphine, 19, 194
Municipal governments

employees, 85-86, 94, 134-135
laws, 297

N

National Household Surveys on Drug
Abuse (NHSDA), 4, 49-50, 52, 56
-65, 79-80, 99

National Institute on Drug Abuse (NIDA),
8, 9, 74, 179, 207, 208

testing standards, 7-8, 9, 179-180, 184,
186, 186-190, 207, 208

National Laboratory Certification Pro-
grams, 8, 179, 189-190, 207

National Treasury Employees Union v.
Von Raab, 287, 288-291

Navy, 178
recruit testing, 86-87, 152-153, 219

Nuclear Regulatory Commission, 180, 186

O

Observational studies, see Field studies
Occupational alcoholism programs

(OAPs), 206
Occupational differences in use, 5, 35,

40-43, 61-65, 90, 94, 99
Omnibus Transportation Employee Test-

ing Act (OTETA), 215-216, 
294

On-Site Drug Testing Study, 8, 207
On-site testing facilities, 8, 185, 190-191,

207
Opiates, 19, 75, 113, 184, 215

in poppy seeds, 194
Over-the-counter drugs, 6, 20, 124, 191

residual effects, 6, 123
test result reporting, 10, 191, 209

P

Paper-and-pencil tests, 10, 196-197, 209,
210
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Peer relationships, 29, 30, 32, 33, 37, 38,
155, 157-158

Performance and productivity effects,
16-18, 95, 219-226

laboratory studies, 6, 107-123
legal medications, 6, 20, 124, 191
of testing, 11-12, 227-231, 236
see also Field studies

Performance testing methods, 10, 195,
203-207, 209-210, 299

Periodic medical testing, 75, 77-78
Personality testing and profiling, 10, 52,

195, 196-203, 209-210, 282
Phencyclidine, 19, 75, 184, 215
Physiological effects, 2
Policies, see Public policies;

Testing programs and policies
Polydrug use, 3, 36-37, 43, 115-116

performance effects, 6, 123
Poppy seeds, 193, 194
Positive results

consequences of, 12, 236, 293-294
and treatment referral, 13, 263-264

Postal employees, 81, 85, 134, 152,
219-224

Practical importance, of study results,
278-279

Prescription drugs, 6, 20, 124, 191
residual effects, 6, 123
test result reporting, 10, 191, 209

Prevalence, 35-36, 98, 273
as basis for test battery additions, 9, 208
and employment status, 5, 98, 99
see also Epidemiological studies

Prevention programs, 3, 43, 241-246
Prison testing, 185
Privacy issues, 9-10, 191-192, 209, 234,

285, 286-299
Private-sector drug testing, 286, 294-295,

298-299
Probable cause, 286-287
Productivity, see Performance and produc-

tivity effects

Professional occupations, 4, 61, 65, 98, 234
Prohibition, 15
Prospective panel studies, 272-273
Protective factors, 33-34
Psychological testing, see Personality test-

ing and profiling
Public policies, 16, 19, 216-217, 231,

284-286
savings assessments, 7, 161-162, 169

Q

Quality control, testing procedures, 8-9,
75n, 187-190, 207-208

Quality of research, 11, 23, 159-160, 236
and policy decisions, 7, 278-279

Quasi-experimental studies, 275-276

R

Racial and ethnic groups, see Ethnic groups
Radio immunoassay (RIA), 185
Railroad accidents, 16, 129

testing after, 148-149, 288-289
Randomized field studies, 13-14, 273,

276-278, 283
Random testing, 75, 77, 78, 81, 88-89,

216, 226-227, 291-292, 293
Reagan and Bush administration policies,

16, 19, 178, 179, 215, 216 -217, 285
Reasonableness standard, 287, 290,

291-292, 295, 296
Referral for treatment, 13, 246, 252-254,

257, 258-261, 263-264
Regional variation, 58, 79

among treatment programs, 273
Regulatory requirements

for employee assistance programs,
247-248

mandatory testing, 19, 179, 284-286,
287-294, 298

testing procedures, 8-9, 186-191, 207-208
Relapse, 261-263
Residual effects, 2, 6, 22, 34, 113-115,

123, 124
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Retail employees, 94
Reverse causation, 4, 43, 273, 274, 276
Risk factors, see Causes and risk factors

S

Safety-sensitive positions
justification of drug testing, 12,

233-234, 237, 289-291, 292-293
and legal medications, 6, 123, 124
mandatory testing, 285-286, 297

Saliva testing, 9, 183, 208
Samples and sampling methods, usage

studies, 5, 51-52, 100
see also under Testing procedures and

results;
Urine testing;
and other specific testing methods

Sedatives
performance effects, 6, 113, 118, 121,

123
testing of, 9, 191, 208

Self-esteem, 38, 39, 274
Self-referral, for treatment, 242, 245, 246,

253, 258-259
Self-report studies
Self-report surveys, 4, 5, 35, 74, 98, 99-100

large-scale surveys, 49, 52-73
limitations, 50, 89, 130, 177, 281-282

Self-selection, by job applicants, 233, 235
Sex-related differences, 5, 35, 37, 38,

42-43, 58, 61, 90, 95, 99, 165
Skinner v. Railway Labor Executive's

Association, 287, 288-291, 293
Smoking and tobacco use, 2, 4, 19n, 22,

53, 56, 57, 98, 99
among military personnel, 66, 67, 70
among teens, 4, 31, 98
deaths, 15, 18n
and polydrug use, 3, 36, 43
and wellness programs, 243-244

Social attitudes and norms, 15-16, 32, 33,
43

Specimens for testing, see under Testing
procedures and results;

Urine testing;
and other specific testing methods

Spuriousness, of causal relationships, 273,
277, 280-281

Standards and guidelines
diagnostic criteria, 22n
employee assistance programs, 246, 257
for test result review, 13, 264

State laws, 180, 296-298
Statistical modeling, 274, 275, 280-282
Statistical significance, 278-279
Stimulants, 6, 111-112, 115, 116, 121,

123, 148
Stress, work-related, 4, 37, 43, 130
Studies

comparability and differences among, 5,
35, 89-98, 99-100, 272

design issues, 228-231, 271-283
see also Epidemiological studies;
Field studies;
 Laboratory studies

Supervisor intervention
constructive confrontation, 246, 252,

253-254, 257, 259
employee assistance programs, 205,

246, 251-254
Supplemental Appropriations Act of

1987, 285

T

Tampering with specimens, 182-183, 195
Temperance movements, 15-16
Temporal sequence, 280-281
Testing procedures and results, 24n,

178-195
accuracy and reliability, 7-8, 179,

192-195, 207-208, 281
costs, 24n, 231-232
as epidemiological data source, 49,

50-51, 73-81
false positives, 9, 185, 192, 193-194,

195, 208-209, 298
GC/MS technology, 9, 179, 184,

185-186, 209
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interpretation of, 13, 180, 192-195, 264
laboratory certification, 8, 50, 51, 179,

180, 188, 207, 285
limitations of, 130, 177-178
nonurine specimens, 8, 9, 183-184, 208
on-site facilities, 8, 185, 190-191, 207
privacy issues, 9-10, 209, 285
quality control, 8-9, 75n, 187-190,

207-208
regulation and standards, 8-9, 74, 75-77,

179-181, 185, 186-191, 207-208
selection of drugs for analysis, 9,

191-192, 208
specimen collection, 9, 181-184, 208
see also Performance testing methods;

Urine testing
Testing programs and policies, 11, 12,

177-178, 216-218, 236, 
applicant testing, 8, 9, 10, 11, 12, 52,

75, 77, 208-209, 216, 218-224,
227-228, 235, 286, 296, 300

attitudes and morale impacts, 12, 158,
233-235, 236

deterrent effects, 11, 149, 151-152, 177,
180, 226-227, 235-236, 299n

ethical issues, 299-300
evaluation, 11, 228-232, 236
for-cause, 75, 88, 216, 224-226
mandatory, 19, 179, 284-286, 287-294,

298
productivity effects, 11-12, 227-231, 236
random, 75, 77, 78, 81, 88-89, 216,

226-227, 291-292, 293
Theft, 155, 156
Therapeutic drugs, see Over-the-counter

drugs;
 Prescription drugs

Thin-layer chromatography (TLC), 179,
186-187

Timing of consumption, 6, 123
Tobacco, see Smoking and tobacco use
Tranquilizers, 43
Transportation industry, 4, 61, 65, 98,

112, 191, 247

accidents, 7, 144, 145-149, 158-159, 169
mandatory testing, 285-286, 292-293,

298
Treatment, assessment of, 273.

See also Employee assistance programs
(EAPs)

Truck drivers, 19, 94-95, 116, 145, 148
Turnover, 152-154, 220-221

U

Unemployment, 4, 5, 58, 61, 98, 99
Unionized industries, 294-295
Urine testing, 4, 8, 9, 10, 50-51, 98, 180,

181, 208
accuracy, 8, 10, 207, 210
limitations and contraindications, 80,

177, 191, 193-195, 281
privacy issues, 234, 288, 293, 299
specimen collection, 9, 181-183, 208,

285, 293
U.S. Government, see Federal employees;

Public policies;
names of specific agencies

U.S.S. Nimitz accident, 129
Utility employees, 87-88

V

Validity of studies, 177, 281-282, 282,
see also Limitations of studies

Vandalism, 155
Vicks inhaler, 194
Vignettes, 200
Violence, 18

W

"War on drugs,"  15, 16, 216-217
Wellness programs, 241-246
Wholesale trae workers, 4, 61, 98
Withdrawal effects, 6, 19n, 21, 31,

113-114, 123, 124
Work force, definition, 2
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