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Executive Summary

Drug and alcohol use exact a heavy toll
on American society. Although there are a
number of ways in which this occurs, alarge
amount of attention has been directed at
drug use by the American work force. Many
people believe that drug and alcohol use by
U.S. workers cause accidents and injury,
increase job turnover, make insurance costs
higher, and lead to a loss of public trust in
the American work force. U.S. companies
have attempted to prevent employee drug
use through a number of approaches, most
notably by implementing work-place drug
testing programs. The growth of drug testing
programs has been accompanied by a
decrease in the prevalence of drug use
among U.S. workers.

Nevertheless, the precise associations
between worker drug use and workplace
phenomena such as accidents and employee
turnover remain shadowy. In addition, it is
not clear whether drug testing has directly
affected drug use among U.S. workers. By
anayzing data from the 1994 National
Household Survey on Drug Abuse
(NHSDA), this report seeks to answer some
basic questions about worker drug use,
relevant workplace outcomes, and drug
testing.

There was no evidence from these
nationally representative data that drug or
heavy forms of alcohol use were associated
with work-related accidents. However,
weekly users of marijuana or cocaine were
highly likely to have been fired from ajob in
the past year. Furthermore, workers who
said they got drunk at least once a week and
those who showed symptoms of drug depen-
dence were likely to have been fired in the
past year. Weekly marijuana users and those
who got drunk frequently were also more
likely than others to have resigned from a
job in the past year. These results suggest
that frequent use of drugs increases the risks
of employee turnover.

About onethird of the survey
participants said that their company had an
at-hiring or a random drug testing program.
However, weekly users of marijuana or
cocaine were much less likely than others to
work for companies with these drug testing
programs. In addition, they were much less
likely than others to say they would work for
a company with a drug testing program.
These results suggest that drug testing
programs may discourage employee drug
use, especially more frequent forms of
marijuana and cocaine use.



I ntroduction

A great deal of attention has
been directed at drug use by
the American work force. A
series of accidents in the
1980s that were allegedly
caused by worker drug use
and the obvious link bet-
ween alcohol use and motor
vehicle accidents have led to
a widespread perception that
worker drug use must be
prevented. Conventional
wisdom suggests that drug
and acohol wuse reduce
workplace productivity not
only by causing accidents,
but also by leading to higher
worker absenteeism and job

turnover.1 These, in turn,
lead to higher insurance
costs, increased training
expenses, and a genera loss
of public trust in the
American work force. Some
observers propose that drug
and acohol use cost U.S.
industry from 8-30 billion
dollars per year in lost

productivity alone.

In order to reduce the
negative consequences of
worker drug use, many com-
panies have taken a series of
measures that are intended
to prevent employee drug
use. Employee assistance
programs (EAPs) that focus
on drug and alcohol abuse,
drug-free workplace posters
that have appeared in many
office coffee rooms, and
supervisory training that
includes recognizing the
symptoms of employee drug
use are only a few of the
numerous efforts undertaken
by companies to combat
worker drug use. Perhaps
the greatest attention, how-
ever, has been directed at

workplace drug testing
programs. Although no
national-level data exist, sever-
al indicators show the rapid rise
of drug testing programs by
U.S. companies. For example,
an annual survey conducted by
the American Management
Association (AMA) indicates
that the percent of major U.S.
companies with drug testing
programs increased from 22%
in 1986 to 81% in 1997.° A re
cent study by the Substance
Abuse and Menta Hedth
Services Administration (SAM-
HSA) shows that about 13% of
full-time workers in the U.S.
have taken a mandatory work-

place drug test.* An encoura
ging trend is that the positive
rate of these tests has gone
down in recent years,5 thus sug-
gesting that drug use by U.S.
workers has declined.
Nevertheless, there are a
number of questions about
worker drug use that remain
unanswered. A basic question
involves the association bet-
ween worker drug use and
workplace productivity. Al-
though it seems perfectly ob-
vious that drug use impairs the
user, thus increasing the chance
of accident or injury on-the-job,
thereis little solid evidence that
thisis true. Rather, a number of
studies have been unable to find
an association between drug or
alcohol use and workplace

acci dents.6 A more consistent
finding is that drug use is as-
sociated with more frequent job
turnover,7 athough it is not al-
ways clear whether this is be-
cause drug users are more like-
ly to be fired, to resign, or both.

Another set of questions
concerns workplace drug
testing programs. Simply
put, there is no evidence that
drug testing programs di-
rectly prevent employee
drug use. Although advo-
cates often point to the
success of the U.S. mili-
tary-s widespread drug test-
ing program as proof that
testing Works,8 there has
been little research to sup-
port this claim among U.S.
companies. Considering the
sizable amount of money
pad each year to test em-
ployees, it is imperative that
research address the efficacy
of drug testing programs. A
vital question is whether
there is a direct association
between worker drug use
and workplace drug testing
programs.

The findings presented
in this report are designed to
address some of these
issues. In particular, answers
to the following questions
are provided:

D What is the associ-
ation between current
and former drug use
and workplace acci-
dents?

(20 What is the associ-
ation between current
and former drug use
and job turnover?

(3 What is the associ-
ation between current
and former drug use
and workplace drug
testing programs?

(40 What is the associ-
ation between current
and former drug use
and perceptions of
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workplace drug test-
ing programs?

There are several advan-
tages to the analyses that are
presented in this report.
First, the analyses use data
from a nationally repre-
sentative survey of a large
sample of U.S. residents.
Therefore, the findings are
generdizable to the entire
population of full- and part-
time workers in the United
States.

Second, rather than
examining only current drug
use, we investigate the ef-
fects of both current and for-
mer drug use. One explana-
tion for an association
between, for example, drug

use and workplace accidents
might be that drug users are
simply more likely than other

workers to take risks.9 If thisis
true, then one might expect
former drug usersto also have a
heightened risk of workplace
accidents. Unfortunately, a lot
of past research on drug use has
failled to distinguish those who
have used drugs in the past
from those who have never

used drugsﬁ10 even though they
may be entirely different types
of people in terms of behavior
and attitudes.

Third, the analyses examine
the association not only
between drug use and work-
place drug testing programs,
but also between drug use and

perceptions of these pro-
grams. Therefore, we may
determine  whether  drug
users are actually less likely
to work for companies that
test for drugs and whether
they are more reluctant than
others to wish to work for
such companies. By making
this determination, a better
overal picture will emerge
of the effectiveness of drug
testing in preventing worker
drug use.

More  detaled in-
formation about the sample,
the variables, and the
statistical analyses are pre-
sented in the technica
appendix.



Worker Drug Use

How Widespread Is
Drug Use Among U.S.
Workers?

The first set of findings
shows the reported fre-
guency of drug and alcohol
use among the sample of
full- and part-time workers
in 1994. Rather than pro-
viding combined totals, the
figures show separate results
for marijuana and cocaine,
the two most commonly
used illicit drugs in the U.S.
They also present the num-
ber of reported days drunk
in the past year and the
percentage who showed
symptoms of drug depen-
dence in the past year. (See
the technical appendix for a
definition of symptoms of
drug dependence.)

It is obvious from the
figures that most workers
had never used marijuana or
cocaine in their lives. Over
half of the workers had
never used marijuana and
over three-quarters have
never used cocaine in their
lives. In addition, a majority
of those who had ever used
marijuana or cocaine did so
over three years ago. Slight-
ly less than 10% of workers
said they had used mari-
juana in the past year, while
only about 2% said they had
used cocaine in the past

Marijuana Use History

2.2
314 47,3

Cocaine Use History

O Never Used
' O3+ Years Ago

@1-3 Years Ago
O1-2 Days in Past Yr
@3-51 Days in Past Yr
B Weekly or More

year. Only a small percentage
reported weekly use of mari-
juana (3.0%) or cocaine (0.3%)
in the past year.

A majority of workers also
said they had not been drunk in
the past year (64.6%) As with
marijuana and cocaine, very
few said they got drunk weekly
or more often in the past year
(3.8%). A smal percentage
showed symptoms of drug
dependence in the year before
the survey was administered
(1.5%).

However, these modest
percentages should not mask
the substantial number of wor-
kers who were using these

No. Days Drunk in Past Year

O Never

0O1-5 Days

@ 6-51 Days
052-300 Days
@300 or More Days

drugs. Given an estimated 119
million full- and part-time wor-
kers in the U.S. in 1994, we
may infer that over 3 million
were weekly marijuana users,
amost 400,000 were weekly
cocaine users, over 4 million
got drunk at least weekly, and
over 1.5 million showed signs

of drug dependence.11 There-
fore, even with a smal pro-
portion of workers using these
substances, there was sill a
substantial number of frequent
users who may have posed
various problems for U.S.
companies.

Symptoms of Dependence
in Past Year

15
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Accidents and Worker Turnover

Do Drug Users Have
Accidents?

The first substantive ques-
tion addressed is whether
drug users were more likely
than other workers to have
work-related accidents. The
answer to this question is a
uniform no. About 5% of
the survey participants said
they had been involved in a
work-related accident in the
past year, although, not sur-
prisingly, this percentage
varied dramatically by occu-
pation (see Table 1). Never-
theless, drug users, past or
present, were no more likely
than those who had never
used to be involved in an ac-
cident. Some research indi-
cates that drug use leads to
accidents only in * high-risk”
occupations such as con-
struction work or among
machine operators.12 This
seems reasonable given that
these occupations require a
high degree of manual dex-
terity that may be impaired
by drug use. We explored
the relationship between
drug use and accidents in
“high-risk” occupations, but
found no evidence that it
exists. These results show
clearly the lack of arelation-
ship between drug use and
accidents. Although they
may seem surprising, they
actually support other re-
search in this area13 Per-
haps drug users are able to
moderate their use so that it
does not affect their manual
skills at work, or it may be
that only some types of on-
the-job drug use lead to ac-
cidents. Since thereis no in-

Accidents and Worker

Turnover
15 137
10
5.2
5
0
Accident Fired Resigned

formation available in this data
source about on-the-job use, we
cannot examine for this pos
sibility.

Do Drug Users Get Fired
Or Resign?

A small percentage of workers
said they had been fired in the
past year (1.6%), while a much
higher percentage said they had
resigned in the past vyear
(13.7%). It appears that these
percentages vary somewhat by
occupation, with workers from
traditional “blue collar” occu-
pations having a higher risk of
being fired. Construction wor-
kers and laborers and helpers
were more likely than other
workers to have resigned from
ajob.

Unlike the results for work-
related accidents, drug users
were more likely than non-
users to have been fired. In par-
ticular, weekly users of mari-
juana or cocaine were over
three times as likely as non-
users to have been fired in the
past year. Even workers who
used marijuana only 1-2 times
in the past year were more
likely than non-users to have
been fired. Furthermore, those
who were drunk weekly were
about twice as likely, while
those who showed symptoms of
drug dependence were over
seven times as likely as others
to have been fired in the past
year.

Table 1 Percent reporting work-related accidents, being fired, or
resigning from ajob in the past year, by selected occupations, 1994

Occupation Accident Fired Resigned
Executive/Managerial 20 0.7 11.8
Professional Specialty 4.2 0.3 11.2
Sales 3.9 16 15.8
Administrative Support 21 16 15.6
Service 5.3 34 15.3
Construction 8.6 29 20.9
Machine Operators 9.1 2.6 13.0
Transportation 13.9 2.2 141
Laborers & Helpers 14.7 2.8 17.5




Accidents and Worker Turnover

The results for resig-
nation from a job are some-
what different. Cocaine
users and those who showed
symptoms of dependence
were no more likely than
others to resign, but
marijuana users, even those
who had not used in over
three years, were more like-
ly than non-users to have re-
signed from a job in the past
year. Although at first

Likelihood of Accidents and Worker
Turnover, by Marijuana Use History

glance this may seem unusual,
it may support the argument
that marijuana use is associated
with a persondity trait that
leads to |loose attachment to the
work force.

These findings do not ex-
plain why drug users were more
likely to be fired. However,
there are two overlapping rea-
sons that come immediately to
mind. First, frequent drug use is
detected more easily by super-

visors and coworkers and thus
leads to job termination. Se-
cond, frequent drug use may
have led to poor job per-
formance, which then increased
the risk of being fired. In either
case one must ask the question
of whether drug users are being
offered employee assistance to
stop drug use or whether they
are being terminated soon after

drug useis detected.14

Likelihood of Accidents and Worker
Turnover, by Cocaine Use History
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Compared to workers who have never used marijuana.
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Compared to workers who have never used cocaine.

Likelihood of Accidents and Worker
Turnover, for Workers with Symptoms of
Dependence in the Past Year

Likelihood of Accidents and Worker Turnover,
for Workers Who Were Drunk Weekly or More
in the Past Year
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Compared to workers who have no symptoms of dependence. Compared to workers who have not been drunk as often as weekly.




Wor kplace Drug Testing

Do Drug Users Work
For Companies That
Drug Test?

The next set of questions ad-
dresses workplace drug test-
ing programs. Although
there are a number of types
of programs available, two
of the most common are at-
hiring testing (also known as
pre-employment testing) and
random testing. At-hiring
tests are usually admini-
stered after an offer of em-
ployment has been made.
An offer may be contingent
upon  successfully  com-
pleting the test. Random
tests are less common and
are usudly reserved for
“safety-senditive” jobs.
However, many companies
employ both types of tests.
In 1994 over haf of
full- and part-time workers
in the U.S. said that their
companies had neither an at-
hiring nor a random drug

testing program.15

Workplace Drug Testing Programs
Reported by Workers

1007

807

607

407

207

O.

No At Hiring Random Both

Testing

About 14% said their company
had either an at-hiring program
only or a combination of at-
hiring and random programs.
Only a small percentage of
workers said their company had
only a random drug testing pro-
gram (3.2%). As above, these
small percentages may mask
the large number of workers
who are exposed to drug testing
programs. Based on these per-
centages, we may infer that
over 36 million workers were
employed by companies that
tested for drugs in some way.

Types

At-hiring and random test-
ing programs were most com-
mon among machine operators
and transportation workers, two
groups with modest to low
levels of weekly drug use (see
Table 2).

Weekly marijuana users
were only about half as likely
as non-users to be employed by
companies with drug testing
programs. Cocaine users were
also less likely than other wor-
kers to be employed by com-
panies with at-hiring or random
programs.

Table2 Weekly use of marijuana and cocaine, and drug testing,
among selected occupation groups, 1994.

Per cent Reporting Per cent Reporting
Weekly Use Drug Testing
Occupation Program
Marijuana | Cocaine | At Hiring | Random

Executive/l Managerial 13 0.1 31.6 20.2
Professional Specialty 1.0 0.1 23.8 15.3
Sales 3.1 0.7 233 12.8
Administrative Support 24 0.1 36.0 16.6
Service 4.1 04 20.5 15.9
Construction 7.2 0.5 30.6 223
Machine Operators 3.7 0.4 56.9 29.6
Transportation 33 0.1 59.9 49.1
Laborers & Helpers 54 1.0 37.6 239




Wor kplace Drug Testing

In fact, it appears that
weekly cocaine users are
rarely employed by com-
panies with random drug
testing programs. Workers
who used cocaine occa-
siondly in the past year (3-
51 times) were also less
likely to be employed by
companies with both ran-
dom and at-hiring testing
programs.

Likelihood of Working for Employer that
Tests for Drugs, by Marijuana Use History

These results suggest that
weekly users of marijuana and
cocaine do not usually work for
companies that have drug test-
ing programs. There are several
possble sources of this
relationship. Perhaps drug users
shy away from working for
companies with drug testing
programs. Alternatively, some

workers may stop using drugs
once their company introduces
a drug testing program. Al-
though both explanations may
hold a grain of truth, this
association is indicative of the
success of drug testing pro-
grams in preventing frequent
drug use among workers.

Likelihood of Working for Employer that
Tests for Drugs, by Cocaine Use History

21

0.51

—_— O
Both Types

At Hiring Random

O3+ Years Ago 1

O01-3 Years Ago
01-2 Days in Past Yr 11
B 3-51 Days in Past Yr

B Weekly or More 0.5

At Hiring

Random Both Types

Compared to workers who have never used marijuana.

Compared to workers who have never used cocaine.




Per ceptions of Drug Testing

Are Drug Users Less
Likely To Want To
Work For Companies
With Drug Testing
Programs?

The final set of findings
provides a complementary
picture of the drug testing
results presented in the pre-
vious section. These find-
ings represent a survey
guestion that asked whether
the participant would be less
likely to work for a com-
pany that had a drug testing
program. A little over 7% of
workers would be less likely
to work for a company that
tests at-hiring and amost
13% would be less likely to
work for a company that
tests randomly. For a large
majority of workers, their
perceived employment deci-
sion did not rest on whether
a company tests for drug
use.

Nevertheless, the results
display a distinct pattern
when considering workers
drug use. As marijuana use
becomes more recent and
frequent, the aversion to

Less Likely to Work for Employer that Tests

Workers Who Would Be Less Likely to
Work for an Employer that:

207

157

101 7.4

Tests At Hiring

companies with drug testing
programs increases in a step-
wise fashion. By the time we
reach weekly marijuana use, we
find that workers were almost
20 times as likely to say they
would not want to work for a
company with an at-hiring
program and almost 10 times as
likely to say they would not
want to work for a company
with a random testing program.
Cocaine users, current and
former, were also less likely to
want to work for companies
that drug test, although the re-
sults are not as dramatic.

for Drugs, by Marijuana Use History

O3+ Years Ago
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Perhaps the most interest-
ing result is that even former
users of marijuana and cocaine
said they were reluctant to work
for companies with drug testing
programs. It is not entirely ob-
vious why those who did not
use drugs currently were reluc-
tant to work for companies that
drug test. Nonetheless, an im-
portant issue is whether drug
testing programs have cast too
wide a net and discouraged a
portion of the work force that
does not use drugs from work-
ing for certain companies.

Less Likely to Work for Employer that Tests

for Drugs, by Cocaine Use History

1

R = R TP IR PP

Compared to workers who have never used marijuana.

Compared to workers who have never used cocaine.




Conclusions

The findings indicate that
drug use among the U.S.
work force was rare. Al-
though there were many for-
mer users of marijuana and
cocaine in the work force,
few were currently using
and fewer still were using
frequently. For instance,
weekly use of marijuana and
cocane was very un-
common among workers.
However, weekly mari-
juana and cocaine use have
important consequences for
the U.S. workplace and for
the nationss economic pro-
ductivity in general. Wor-
kers who used these drugs
on a weekly bass were
more likely than other wor-
kers to be fired and to resign
from jobs. In addition, those
who showed symptoms of
drug dependence or got
drunk weekly were at sub-
stantial risk of being fired.
Although the reason these
associations exist cannot be
identified with currently
available information, it is
reasonable to say that fre-
quent use of these drugs, or
problematic forms of use,
affects the economic pro-
ductivity of the U.S. work
force. When a worker gets
fired, a replacement often
must be found. This entails
substantial costs to locate
and train new hires. It also
often involves other costs as
many terminated employees
collect unemployment in-
surance or may be forced to

rely on other government
assstance programs. A key
question that remains is
whether terminating drug users
is the best policy option, or
whether an expansion of em-
ployee assistance programs is
required to minimize the nega-
tive consequences of employee

16
drug use.

In response to the perceived
problems  associated  with
worker drug use, many U.S.
companies have implemented
drug testing programs. A grow-
ing number of companies are
following this course with the
goa of obtaining a drug-free
workplace. However, the suc-
cess of these programs remains
a question mark. The findings
presented in this report should
be encouraging to those who
advocate drug testing programs.
We find that frequent users of
marijuana and cocaine were
substantialy less likely than
other workers to be employed
by companies that have drug
testing programs. Furthermore,
drug users were very unlikely
to say they would work for a
company that tests for drugs
either at-hiring or randomly.
Although neither of these
results is surprising intuitively,
both are based, for the first
time, on data that are national
in scope. The results are also
based on models that controlled
dtatistically for a number of
variables that have been found
to affect both drug use and
workplace behaviors. Com-
bining these two results

suggests strongly that work-
place drug testing programs can
act as a genera deterrent to
employee drug use ether by
discouraging current employees
from using drugs or by re
straining frequent drug users
from applying for jobs.

As a policy option, drug
testing has several possible
drawbacks, however. In one set
of analyses, we found that even
former users of marijuana and
cocaine were reluctant to work
for companies that drug test.
Therefore, drug testing pro-
grams may have cast a net of
deterrence that is too broad and
discourages many otherwise
capable workers from applying
for jobs. Furthermore, the costs
of drug testing programs may
exceed any benefits of
deterrence. There are few good
data on the costs of drug
testing, although one must con-
sider not only the direct costs of
testing, but also the indirect
costs of lost employee time.
Finally, it is still not clear
whether drug testing actually
causes an employee to change
his or her drug use. (See the
technical appendix for a
description of the limitations of
these data.) Therefore, athough
these results appear to en-
courage drug testing as a policy
option for employers, care must
be taken to implement policies
that are effective on a case-by-
case basis.
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long to the Association. The
lower percentages in the
NHSDA suggest that small com-
panies are less likely to have
drug testing programs.

16. See Hazelden Foundation,
1998, “ National survey shows
many employers immediately
fire employees who show signs
of substance abuse” Press
release, Minneapolis, MN,
February 10. The survey re-
ported in this press release sug-
gests that employee assistance
programs are not be utilized
adequately to address employee
drug problems.
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The Data

The data that we analyze in
this report are from the 1994
National Household Survey
on Drug Abuse (NHSDA).
The NHSDA is one of the
main sources of information
on drug use in the United
States. It is a cross-sectiond
survey that is based on a
national probability sample
designed to represent the
population of the United
States aged 12 and older who
do not reside in ingtitutions.
Of the 17,809 participants in
1994, 9,097 reported working
full- or part-time (51.1%).
These participants represent
over 119 million workers in
the United States.

Since the NHSDA is not
designed specifically to be an
employment survey, the dis-
tribution of workers in the
NHSDA was compared to the
distribution of workers in the
1994 Current Population Sur-
vey (CPS) conducted by the
U.S. Bureau of the Census.
The distribution of workers
by sex, race, region, and oc-
cupation in the NHSDA and
the CPS were remarkably
similar. The estimated num-
ber of male workers is about
four percent smaller in the
NHSDA than in the CPS
(63,846,000 vs. 66,450,000),
however, this difference is
well within the 95 percent
confidence bounds of the two
estimates.

The Variables

Many studies of drug use that
use survey data rely on what
are known as frequency
measures. These are based on
guestions that ask survey
participants to report how
often they used various drugs
in the past month or the past
year. Measures of past-month
or past-year drug use are then
examined to determine their
association with other im-
portant variables. A problem
with this approach is that it
does not distinguish people
who may have used drugs in
the past from those who have
never used drugsin their life-
time. Even though employers
may not be concerned with
former users, an important
question is whether drug use
actually affects workplace
behaviors or whether some
other aspect of a worker—such
as a personality trait—leads to
both drug use and adverse
workplace behaviors. If re-
search does not distinguish
former users and those who
have never used, then it is not
possible to determine which
of these possible scenarios is
correct.

Therefore, we developed
two variables that measure
both current and past drug
use. These variables are con-
cerned with marijuana use
and cocaine use. Each vari-
able identifies six categories
of use:

(1) Never used,
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(20 Used a some time
more than three years
ago;

(3 Used at some time one
to three years ago;

(49 Used on one or two
daysin the past year;

(5) Used 3-51 days in the
past year;

(6) Used 52 or more days
in the past year (week-
ly use).

There are adso a number
of other possble variables
that measure drug use. Two
are used in this study. One is
based on a question that asks
survey participants on how
many days in the past year
they were drunk. It ranges
from never to 300 or more
days. The other variable is
caled “symptoms of drug
dependence” and is designed
to measure behavioral and
socia problems that are due
to a participant’s drug use.
The questions used to deve-
lop this variable ask whether
a persorrs drug use in the
past year or past month
caused him or her to
(1) feel depressed or lose

interest in things;

(2) get into arguments or
fights;

(3) fed lonely or isolated
from others;

(4) feel nervous or an-
Xious;

(5) develop hedth prob-
lems;

(6) experience difficulty in
thinking clearly; or

(7) feel irritable or upset.
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These questions were asked
for acohol, marijuana, and
other illicit drugs such as
cocaine, hallucinogens, am-
phetamines, barbiturates, and
opiates. Answers to these
guestions were combined
with answers to other survey
questions about “trying to cut
down” and needing to use
more of a drug to “get the
same effect” to define five
criteria for symptoms of drug
dependence. These  five
criteriaare

(& The drug caused one
or more of the seven
consequences or symp-
toms and the drug was
used in the past month;

(b) The drug caused the
respondent to get less
work done during the
past year and the drug
was used in the past
year;

(0 The participant was
unable to reduce his or
her use of the drug in
the past year;

(d)  The participant needed
more of the drug to get
the same effect in the
past year;

(e The participant felt
sick when he or she
tried to cut down on
usein the past year.

Participants were identified

as meeting the definition of

drug dependence if two or
more of the five criteria were
satisfied. About 1.5% of the
participants met the criteria
for drug dependence.

In order to place par-
ticipants into  occupation

groups, the system devel oped
by the U.S. Bureau of Labor
Statistics was used. This
consists of 15 occupation
groups such as Managers and
Administrators, Professional
Specialty  (for  example,
engineers, teachers, lawyers,
writers), Administrative Sup-
port (for example, secretaries,
bookkeepers), Saes, Protec-
tive Service (for example,
police officers, fire fighters),
Construction, Machine
Operators, Transportation,
and Laborers.

A number of demographic
variables were aso con-
sidered in this study. These
variables  included age,
education, sex, race, region
of residence, population size
of area of residence, marita
status, and family income. In
addition, we considered the
effects of full- versus part-
time work status and the size
of the participant's work-
place. Several of these
variables have been shown in
previous research to affect
the likelihood of worker drug
use and aso to influence
work-related behaviors.

A number of outcome
variables were examined to
determine the effects of
worker drug use. The first of
these is concerned with work-
related accidents. The survey
guestion used to construct
this variable was preceded by
the following definition:

“Work-related  accidents

...mean that you were part

of an accident... [that]

took place while you were

working, and that resulted
in any or al of the
following: damage to
property or equipment, an
injury to yourself, or an
injury to another person.”
The question that followed
this definition asked about
any work-related accident in
the year before the survey
was administered. However,
the survey did not ask how
many times in the past year
the participant may have been
involved in an accident.

The second outcome
variable was based on the
following survey guestion:

“During the past 12
months, have you in-
voluntarily left an em-
ployer for any of the
following reasons? You
were fired?’

The third outcome
variable was based on the
following question:

“During the past 12

months, have you volun-

tarily left an employer?’

These outcome variables
have only two potential re-
sponses, yes or no. There-
fore, they are known as bi-
nary or dichotomous vari-
ables.

The next set of outcome
variables is concerned with
workplace  drug  testing
programs. The first of these
was based on a series of
guestions that asked whether
the participant’s company has
various types of drug testing
programs. These questions
were used to develop a

12
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variadble that has the

following four categories:

(1) The company has
neither an at-hiring nor
a random drug testing
program;

(2)  The company has only
an at-hiring drug
testing program;

(3) The company has only
a random drug testing
program;

(4) The company has both
an at-hiring and a
random drug testing
program.

Although there are other

types of testing programs,

such as pogt-accident, at-
hiring and random programs
may cover the broadest range
of workers. It is important to
realize that the NHSDA
asked only whether the parti-
cipant’'s company had these
drug testing programs, but it

did not ask whether the re-

spondent was subject to the

program or had been tested
under the program.

The second set of drug
testing variables is based on
two survey questions that
asked whether the participant
would be less likely to work
for a company that has an at-
hiring or a random drug
testing program. As with
severa of the other outcome
variables described above,
these variables are binary or
dichotomous.

Appendix table 1 provides
the percentage and number of
NHSDA participants who fell
within each of the respective
categories of the variables.

The table also shows the
estimated number of workers
in the United States who fell
within the categories. These
were derived by using the
sample weights (see below)
to infer how many workers
were represented by the parti-
cipantsin the NHSDA.

The effects of the
variables listed in Appendix
table 1 were datistically
controlled in the analysis
described below.

The Statistical
Methods

There are two important
issues to consider when
analyzing the NHSDA vari-
ables described above. Firgt,
the outcome variables are
categorical, with most of
them having only two
possible categories. There-
fore, many commonly used
dtatistical techniques, such as
least squares regression, are
inappropriate for analyzing
these variables. The most
common aternatives fall
under a class of statistical
techniques known as logistic
regresson. The goa of logi-
dtic regression is to estimate
the odds that a participant
fdls into one of the cate-
gories of the outcome
variable relative to the odds
of faling into another
category. For example, in a
statistical model that
examines workplace acci-
dents, the intent of a logistic
regression analysis might be
to determine the odds that a
worker had an accident in the

past year. In a dsatistical
model that examines drug
testing, the goal might be to
determine the odds that a
participant worked for a
company with an at-hiring
program relative to the odds
that she worked for a
company with no drug testing
program.

In and of itsdf, this type
of analyss might not be
interesting. An advantage of
a logigtic regression analysis,
however, is that we may
determine these relative odds,
which are usually called odds
ratios, based on a set of
explanatory variables. For
instance, in a dSatistica
model with workplace acci-
dents as the outcome vari-
able, a logistic regression
analysis may be used to
determine the odds of having
an accident among weekly
marijuana users relative to
those who had never used
marijuana. An additional ad-
vantage is that we may
control statistically for the
effects of other variables in
the model. Thus, the effects
of drug use on work-related
outcomes may be isolated
from the effects of other
variables such as age, edu-
cation, income, and oc-
cupation. In all results in this
report that show likelihoods,
we control for the effects of
the demographic variables
listed in Appendix table 1.

We rely on odds ratios to
determine the association
between drug use and
workplace outcomes. Odds
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ratios indicate the effect of a
variable on the odds that an
event will occur relative to
some predefined reference
category. An odds ratio
greater than one indicates a
relatively higher likelihood of
the outcome, while an odds
ratio less than one indicates a
relatively lower likelihood of
the outcome. For example,
suppose  we find that
symptoms of dependence has
an odds ratio of 2.0 in a
dtatistical model  predicting
accidents. This implies that
workers who showed symp-
toms of dependence were
about two times as likely as
those who were free of symp-
toms to have had an accident
in the past year.

The odds ratios were
computed using two types of
logistic regresson models.
Bivariate logistic regression
was used when the outcome
variadble has only two
categories. Multinomial logi-
dtic regresson was used
when the outcome variable
has more than two categories.
This latter option was used in
the oatistical model that
examined the type of drug
testing program reported by
NHSDA participants. In this
model, we used the category
“neither at-hiring nor random
testing program” as the
reference category. There-
fore, the odds ratios indicate
the odds of faling into
another drug testing category
relative to the odds of falling
into this reference category.

The second important
issue to address concerns the
sampling design of the
NHSDA. The NHSDA was
collected through a complex
sample design, which is
commonly used to collect
data from a national sample.
A drawback to this type of
sample is that standard stati-
dtical  software  packages
should not be used to analyze
its data Most statistical
software assumes that data
were collected through sm-
ple random sampling, with
each sample unit having an
equal chance of selection. A
complex sample, however,
does not use smple random
sampling; rather, it randomly
chooses sample units in mul-
tiple stages. Although the
point estimates derived from
statistical models are correct,
assuming the analyst uses
properly computed sample
weights, the standard errors
are usualy incorrect. The
standard errors of the point
estimates are used to deter-
mine the dtatistical signi-
ficance of aresult.

In order to compute the
correct standard errors in
analyses of complex survey
data, specialized statistical
software is needed. In this
report, we rely on two
statistical software packages,
SUDAAN and Stata, that
include a number of stati-
dtical procedures for
analyzing complex survey
data. We also use the sample
weights available with the
NHSDA in al analyses.

Thus, the descriptive stati-
gtics and logistic regression
coefficients shown in this
report are unbiased, national-
ly representative estimates.

Some Limitations

In the analysis of any data
there are always limitations,
some of which are due to the
assumptions of the analyst
and some of which are due to
limitations inherent in the
data  themselves. Most
introductory  textbooks on
analyzing data include some
discussion of various limita-
tions. We focus on only three
of a number of possble
limitations here.

First, the NHSDA inter-
views participants one time
only. Thus, the NHSDA is
known as a cross-sectional
survey. A limitation of this
type of survey is that it is
often difficult to establish the
time ordering of variables.
For instance, the results pre-
sented in this report indicate
that weekly marijuana use
increases the risk of being
fired in the past year. How-
ever, it is concelvable that a
participant was fired 11
months before the survey was
administered, but only began
using marijuana frequently
after being fired. Smilarly, a
person may have joined a
company with a drug testing
program just before the
survey was administered.
Therefore, her drug use over
the past year may have had
little bearing on the
likelihood of working for a

14



Technical Appendix

company with a random
testing program. A smilar
problem haunts other
possible associations pre-
sented in this report. Given
the annual time frame of the
data collection and the
relevant questions, it is dif-
ficult to overcome this poten-
tial problem. The analyst can
merely hope that it does not
affect the results to any signi-
ficant degree.

Second, given that the
data are based on individual
reports, there is bound to be
error for a number of reasons
(memory problems, difficulty
with questions, etc.). For
example, some workers may
not know whether their com-
pany has a drug testing
program.  Although  the
NHSDA is administered
using state-of-the-art tech-
niques, there is still room for
errors due to the way
participants respond to ques-
tions.

Third, the NHSDA is
concerned mainly with the
prevalence of drug use; in
other words, it addresses
primarily what percentage of
the population has used
marijuana, cocaine, and other
drugs. But it is not concerned
with describing patterns of
drug use; it does not seek
answers to questions such as
why people begin to use, why
some escalate use during cer-
tain periods of their lives, or
when and why most people
stop using. It aso does not
ask the circumstances of use,
such as whether a person uses

at work, at home, only on the
weekends, etc. The key draw-
back for this report is that we
have no information on
whether the participant used
on-the-job or off-the-job on-
ly. Since on-the-job use may
be more consequential than
other forms of use for
accidents, being fired, or
even drug testing, the results
presented in this report must
remain tentative.
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Appendix Table1l Distribution of Variables, National Household Survey on Drug Abuse, 1994

Variable Per centage or Mean Number Estimated Number
Outcomes Variables
Work-related accident, past year 5.2% 502 6,134,000
Fired from job, past year 1.6% 182 1,549,000
Resigned from job, past year 13.7% 1,414 14,865,000
Type of Drug Testing Program
No testing program 68.1% 6,019 81,095,000
At-hiring only 14.7 1,478 17,508,000
Random only 3.2 294 3,787,000
At-hiring and random 14.0 1,306 16,698,000
Less likely to work for company that
Drug tests at-hiring 7.4% 618 8,813,000
Less likely to work for company that
Drug tests randomly 12.8% 1,099 15,194,000
Drug Use
Marijuana Use 58.6% 4,925 69,844,000
Never used 284 2,556 33,770,000
Used 3 or more years ago 31 377 3,730,000
Used 1-3 years ago 2.2 284 2,659,000
Used 1-2 days in past year 4.7 550 5,547,000
Used 3-51 daysin past year 3.0 405 3,539,000
Used at least weekly in past year
Cocaine Use
Never used 85.1% 7,849 97,853,000
Used 3 or more years ago 11.3 1,096 13,423,000
Used 1-3 years ago 16 190 1,856,000
Used 1-2 days in past year 0.7 94 801,000
Used 3-51 daysin past year 1.0 171 1,218,000
Used at least weekly in past year 0.3 57 394,000
Mean number of days drunk, past year 0.97 C C
Symptoms of dependence
(illicit drugs & alcohal), past year 1.5% 227 1,840,000
Demographic Variables
Mean age (in years) 38.6 C C
Sex
Male 53.6% 4,490 63,846,000
Female 46.4 4,607 55,244,000
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Appendix Table1l Distribution of Variables, National Household Survey on Drug Abuse, 1994

Variable Per centage or Mean Number Estimated Number
Mean years of education 134 - -
Full-time worker 79.5% 7,215 94,689,000
Race

White 76.6% 4,750 91,275,000
Black 10.6 1,861 12,601,000
Hispanic 8.8 2,274 10,521,000
Other 39 212 4,692,000
Region

Northeast 18.9% 1,552 22,558,000
North Central 25.0 1,982 29,761,000
South 351 3,498 41,732,000
West 21.0 2,065 25,038,000
Marital Satus

Married 62.6% 4,454 74,588,000
Widowed 21 100 2,471,000
Divorced/separated 115 1,236 13,743,000
Never married 238 3,307 28,288,000
Family Income

$75,000 or more 15.0% 792 17,878,000
$40,000-$74,999 37.7 2,677 44,846,000
$20,000-$39,999 29.9 3,204 35,582,000
$9,000-$19,999 135 1,789 16,031,000
Less than $9,000 4.0 635 4,754,000
Occupation Group

Executive-managerial 13.3% 942 15,775,000
Professional specialty 164 1,031 19,464,000
Technicians & related support 4.2 363 5,025,000
Sales 109 996 12,959,000
Administrative support 14.2 1,311 16,850,000
Private household 0.6 62 732,000
Protective service 20 167 2,358,000
Service 10.6 1,305 12,558,000
Farming, fishing & forestry 21 266 2,500,000
Precision production & repair 35 290 4,122,000
Construction 4.3 396 5,079,000
Extractive & precision production 41 342 4,881,000
Machine operators & assemblers 5.8 737 6,896,000
Transportation & material moving 4.0 374 4,709,000
Handlers, helpers & laborers 3.9 454 4,643,000
Tota 100.0% 9,097 119,090,000

Note: Totals in the Percentage and Estimated Number columns may not sum to total due to rounding.
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