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10 Employment as a Drug Abuse
Treatment Intervention: A
Behavioral Economic Analysis
Kenneth Silverman and Elias Robles

10.1 Introduction

10.1.1 Associations between Drug Use and Unemployment

Descriptive and experimental data suggest that employment may be useful
in the treatment of drug abuse. Descriptive data from a variety of sources show
that unemployment and drug use are closely associated. A review of data from
the 1991 National Household Surveys on Drug Use (Substance Abuse and
Mental Health Services Administration [SAMHSA] 1993; Gfroerer and Brod-
sky 1993) reveals striking and statistically significant relationships in the gen-
eral population between unemployment and an increased prevalence of use of
heroin, cocaine, crack, marijuana, hallucinogens, and PCP; heavy alcohol use;
and nonmedical use of sedatives, tranquilizers, and analgesics. Similar rela-
tionships between unemployment and drug use have been observed in previous
surveys (National Institute on Drug Abuse [NIDA] 1988, 1990). This relation-
ship between drug use and unemployment is illustrated in figure 10.1, which
shows rates of illicit drug use by employment status based on the National
Household Surveys on Drug Abuse from 1988 to 1993 (SAMHSA 1996). This
figure shows that both employed and unemployed adults in the United States
report using illicit drugs, but across all years of this survey, unemployed adults
reported the highest rates of illicit drug use and full-time workers reported the
lowest rates. Across these years, rates of illicit drug use among unemployed
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Fig. 10.1 Percentage of adults (18-49 years old) reporting illicit drug use by
employment status from 1988 to 1993
Source: Adapted from table 2.1 in SAMHSA (1996).
Note: Data are derived from the National Household Survey on Drug Abuse, which is a survey
conducted periodically by the U.S. federal government of residents of households, noninstitution-
alized group residences (e.g., shelters), and civilians living on military bases. Points represent the
percentage of respondents reporting that they used illicit drugs in the past month.

adults ranged from 1.7 to 2.5 times higher than the rates of illicit drug use
among adults employed full time.

Unemployment and drug use appear to be associated within the population
of drug abusers participating in treatment, as well. This is evidenced, in part,
by the fact that a substantial proportion of patients in drug abuse treatment pro-
grams are unemployed. The large-scale Treatment Outcome Prospective Study
(TOPS; Hubbard et al. 1989) of 11,000 drug abusers who were treated in 41
different drug abuse treatment programs in the United States shows the high
rates of unemployment among drug abuse treatment patients. In this study,
patients from three different treatment modalities (outpatient methadone, resi-
dential' and outpatient drug-free treatment) were asked about their employ-
ment status from the period starting one year before treatment and ending five
years after treatment. Fewer than 50 percent of individuals from any of the
treatment modalities reported full-time employment, and fewer than 30 percent
of the methadone patients reported full-time employment in any of the years
assessed.

Furthermore, among persons in drug abuse treatment, unemployment has
been associated with poor treatment outcome. Unemployment has been corre-
lated with poor treatment retention, higher rates of drug use during treatment,
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and increased relapse rates (Frykholm, Gunne, and Huitsfeldt 1976; McLellan
et al. 1981; McLellan et al. 1983; Platt 1995; Stephens and Cottrell 1982; Vail-
lant 1966a, 1966b, 1988). Some of the most impressive data are provided in a
classic study by Vaillant, who followed 100 hospital-treatment heroin addicts
for 20 years after hospital discharge. In one analysis, Vaillant (1988) compared
30 heroin addicts who remained most chronically addicted to heroin during
the 12 years following discharge to 30 addicts who achieved 3 or more years
of sustained abstinence during the follow-up period. Sustained abstinence was
significantly associated with long employment histories: Sixty-three percent of
addicts who achieved sustained abstinence had been employed for half or more
of their adult life, whereas none of the chronically addicted persons had such
employment histories. While these associations do not demonstrate that unem-
ployment is a cause of drug abuse or that increasing employment could de-
crease drug use, the unequivocal relationship between unemployment and drug
use strongly suggests the need to investigate further the potential role of em-
ployment in drug abuse, and particularly in drug abuse treatment.

10.1.2 Work as an Alternative Operant Behavior to Drug Use

The suspicion that employment may be useful in the treatment of drug abuse
is further raised by two very general and interrelated findings in the field of
operant conditioning. The first finding is that drug use is operant behavior,
maintained and modifiable by its consequences. This has been shown in a large
number of controlled, laboratory studies that have demonstrated that drugs can
serve as reinforcers that maintain drug-seeking and drug self-administration in
humans and in nonhumans (Griffiths, Bigelow, and Henningfield 1980; Johan-
son and Schuster 1981; Pickens, Meisch, and Thompson 1978). The second find-
ing is that drug self-administration can be decreased by reinforcing an alterna-
tive and incompatible behavior with nondrug reinforcers. Laboratory studies
in animals and in humans have shown that self-administration of a range of
drugs can be decreased by reinforcing alternative incompatible responses with
a range of nondrug reinforcers (Bickel and DeGrandpre 1995). Reinforcing
work with money as an alternative to drug use surely fits within this model (cf.
Bickel and DeGrandpre 1995; Bickel et al. 1995).

The effects on drug self-administration of reinforcing work with money is
illustrated in a recent experiment by Bickel et al. (1995). In this study, cigarette
smokers reported to the laboratory for three-hour sessions during which they
could earn two puffs on a cigarette each time they completed a specified num-
ber lever pulls on a computer-controlled response console. The price of ciga-
rette puffs was varied across days by varying the number of lever pulls required
to earn cigarette puffs. On some days, subjects could also earn money for emit-
ting a different response (400 pulls on a different lever). Two results of this
study are important to note. First, cigarette smoking was decreased in all sub-
jects when subjects could earn money for emitting an alternative response.
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Second, although reinforcing an alternative response with money decreased
cigarette smoking, smoking persisted to some extent even when the alternative
response was reinforced.

10.1.3 Studies of Supportive Employment in Drug Abusers

Although the descriptive and experimental studies described above provide
good reason to expect that employment may reduce drug use, a few controlled
evaluations of supported employment interventions in drug abusers have failed
to show consistent effects on drug use. Supported employment programs pro-
vide persons with severe employment problems subsidized employment under
conditions that are designed to shape effective work and work-related skills.
Three studies have been done in which drug abusers were randomly assigned
to receive a supported employment intervention or a no-treatment control con-
dition (Bass and Woodward 1978; Friedman 1980; Dickinson and Maynard
1981). Their results can be illustrated by one study conducted by Dickinson
and Maynard (1981). In that study, 1,154 drug abusers were randomly assigned
to a supported work or control group. Supported work subjects participated in
the supported work program for 12 to 18 months; the controls had to find their
own work. Supported work subjects were given labor-intensive jobs at wage
rates slightly below fair market value. During the first three months, 86 percent
of supported work subjects participated. Experimental subjects worked sig-
nificantly more hours than controls; however, the number of hours worked
dropped sharply across the first 15 months of the study. Supported work sig-
nificantly reduced criminal activity as indicated by decreased arrest rates, con-
victions, and time incarcerated. Supported work did not affect self-reports of
drug use, but it did significantly decrease self-reports of daily alcohol use.
After termination of supported employment, the differences between sup-
ported work subjects and controls were diminished, possibly due to the lack of
job opportunities. The studies on supported employment had methodological
limitations (Hall 1990), so it is difficult to draw firm conclusions from them,
but supported employment appeared to have, at best, inconsistent effects on
drug use: Supported employment did not reduce drug use in two of the studies
(Dickinson and Maynard 1981; Friedman 1980), and may have had beneficial
effects in one (Bass and Woodward 1978).

10.1.4 Employment Features That May Affect Drug Use

The apparent beneficial effects of employment on drug use suggested by the
epidemiological and operant laboratory data has raised suspicions that employ-
ment can serve to decrease drug use among drug abuse treatment patients
(Bickel and DeGrandpre 1995). Yet the experimental evaluations of supported
work programs fail to show clear and reliable effects of employment on drug
use. These conflicting results raise important questions as to the relationship
between employment and drug use. Most importantly, it would be useful to
determine if there are conditions under which employment can reliably de-
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crease drug use. The focus of this chapter is to identify the features of employ-
ment that should determine, at least in part, employment's effect on drug use.
Three features of employment and their expected effects on drug use will be
considered. First, employment may have an unintended and undesirable effect
of increasing or sustaining drug use by providing monetary pay that can be
used to purchase drugs. Second, employment may reduce drug use by occu-
pying time and thereby restricting the amount of time available for drug use.
Third, employment may decrease drug use to the extent that drug use results
in loss of wages. The ultimate aim of this analysis is to guide the development
of an employment-based drug abuse treatment intervention to utilize and max-
imize the potential therapeutic effects of employment.

10.1.5 A Population of Interest: Methadone Patients

This chapter will focus on research involving chronically unemployed meth-
adone patients. Both unemployment (Hubbard et al. 1989) and continued illicit
drug use (U.S. General Accounting Office [GAO] 1990) are serious and wide-
spread problems in methadone patients. Cocaine abuse in methadone patients
has increased to alarming rates in recent years (Condelli et al. 1991; Dunteman,
Condelli, and Fairbank 1992; Rawson et al. 1994), and relatively few treat-
ments have been shown to be effective in addressing this problem (Silverman,
Bigelow, and Stitzer 1998). Heroin use often persists in a large proportion of
patients (GAO 1990), even when adequate doses of methadone and state-of-
the-art psychosocial treatments are employed (e.g., McLellan et al. 1993).

10.2 Pay for Work May Be Used to Purchase Drugs

Under some conditions, offering an unemployed drug abuser money for
work may maintain workplace attendance and work. But whether this rein-
forcement contingency increases, decreases, or has no effect on drug use de-
pends in part on the interactions between the two reinforcers, money and drugs,
that maintain the behaviors of work and drug use, respectively. "Behavioral
economics specifies a range of interactions that may occur among reinforcers
available to a subject" (Hursh 1993, 169). Two reinforcers can be substitutes,
complements, or independent. "If consumption of one reinforcer (commodity
B) increases with increases in price of another (commodity A), then commod-
ity B is said to be a substitute for commodity A.... If consumption of a rein-
forcer decreases with increases in the price of another, then the first is said to
complement the other" (Hursh 1993, 169).

Importantly, these reinforcer interactions have been observed under care-
fully controlled laboratory conditions (Green and Freed 1993). This point is
illustrated well in a classic experiment by Hursh (1978). Two rhesus monkeys
earned all of their food and water in a chamber equipped with several levers.
The monkeys could earn food by pressing on two of the levers; they could
earn water by pressing on a third lever. One of the main manipulations in the
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experiment was to increase the rate of food presentation for responses on one
of the levers and assess the effects on the other two levers (i.e., the other food
lever and the water lever). Increasing the rate of food presentation for re-
sponses on one of the food levers decreased responding on the other food lever.
Food from the two sources served as perfect substitutes. However, this manipu-
lation had the opposite effect on water consumption: As rate of food presenta-
tion for responses on the one lever increased, the rate of responding for water
and the amount of water consumed also increased. Food and water served as
complements.

This study illustrates two possible effects of giving a drug abuser money for
performing a job. If money is a substitute for drugs, then drug use might de-
crease when the drug abuser is paid for work performed. Alternatively, if
money and drugs are complements, then pay for work might increase drug use.
The complementary nature of money and drugs was illustrated in a laboratory
study in which cigarette smokers could earn money that could be used to pur-
chase puffs on a cigarette (DeGrandpre and Bickel 1995). That study found
that, in general, as the wage rate for lever pressing increased, cigarette smoking
also increased.

Similarly, because money can be used to purchase drugs in the natural envi-
ronment, employment may have an undesirable effect of increasing or main-
taining drug use by providing a monetary pay that can be used to purchase
drugs. Money and drugs may serve as complementary reinforcers in that in-
creasing the availability of money may increase the consumption of drugs. Two
types of data provide indirect evidence that money and drugs can serve as
complementary reinforcers. The first type of evidence comes from what drug
abusers say about the relationship between money and drugs. Kirby et al.
(1995) asked 265 cocaine-experienced methadone patients to identify the
types of situations in which they were likely to use cocaine. The three most
frequently identified situations were having the drug present (86 percent of
patients), being offered the drug (85 percent of patients), and having money
available (83 percent of patients). These data suggest that receiving monetary
pay for work could possibly increase the likelihood that these methadone pa-
tients would use cocaine. These data are consistent with conventional wisdom
that having money in hand frequently leads to drug use in many drug abusers.

The second type of evidence comes from descriptive studies that investigate
the relationship between the increase in availability of money and drug use in
clinical populations. Shaner et al. (1995) studied patterns of cocaine use of
105 cocaine-dependent schizophrenic patients who were receiving disability
benefits from the Social Security Administration or from the Veterans Admin-
istration. This study showed that the percent of patients who provided cocaine-
positive urine samples was highest at the beginning of each month, shortly
after patients received their disability checks, suggesting that patients were
using their disability benefits to purchase cocaine. This study suggests that
giving these patients cash payments may increase cocaine use, and provides
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some evidence that money and drugs can serve as complementary reinforcers.
It should be noted that there may be other mechanisms by which work can

increase drug consumption. For example, it frequently has been assumed that
people sometimes use drugs of abuse to meet behavioral requirements follow-
ing drug ingestion. For example, it has been suggested that the stimulant drug
"ice," a form of methamphetamine, is used in the workplace because it im-
proves performance of work-related tasks (Cotton 1990; Roland 1990; Lerner
1989) or that teenagers use methamphetamine to study for long periods of time
(O'Koon 1989). In support of this, laboratory studies have shown that requiring
research volunteers to engage in a computer vigilance task after drug ingestion
can increase consumption of d-amphetamine (Silverman, Kirby, and Griffiths
1994) and caffeine (Silverman, Mumford, and Griffiths 1994), and decrease
consumption of a prototypic sedative/hypnotic, triazolam (Silverman, Kirby,
and Griffiths 1994).

10.3 Work Occupies Time and Thereby Restricts Access to Drugs

A job can occupy a substantial portion of a person's day with work, thereby
reducing the amount of time available for consumption of drugs and other rein-
forcers. In behavioral economic terms, the duration of access to available re-
inforcers has been referred to as income (Carroll and Rodefer 1995). This is a
slightly odd use of the term income, but in the world of behavior, the opportu-
nity to respond for a reinforcer is the primary resource needed to obtain avail-
able reinforcers, so it bears a reasonable relationship to conventional and tech-
nical definitions of income. A number of laboratory studies in nonhumans have
varied income by increasing or decreasing the amount of time per day available
for seeking and consuming the drugs under study (e.g., Elsmore et al. 1980;
Carroll and Rodefer 1993, 1995; see also Carroll, chap. 11 in this volume).
These studies show that drug use can be decreased by decreasing the duration
of access to the drugs, and that the amount of decrease in drug use depends on
a variety of interacting factors, including, but not limited to, the availability of
other reinforcers, the price of available reinforcers, and the magnitude of the
income restrictions.

The study by Elsmore et al. (1980) illustrates an effect of restricting income
in two baboons responding for food and intravenous infusions of heroin.
Twenty-four hours per day, each baboon was given repeated trials in which
they could choose between an infusion of heroin (0.1 mg/kg heroin HCI) or
four food pellets (750 mg Noyes pellets). The experiment assessed the effects
of increasing the amount of time between choice trials. The period between
trials (i.e., the intertrial interval) was increased from 2 minutes to 12 minutes.
Increasing the intertrial interval decreased the amount of time per day available
for consuming the available reinforcers of heroin and food. When the intertrial
interval was short, 2 minutes, the baboons could consume maximum amounts
of both food and heroin. In fact, under this condition, on most choice trials,
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the baboons did not consume either heroin or food. But as the intertrial interval
increased, the number of choice trials available for consuming these two rein-
forcers decreased, and the animals could no longer easily maintain the high
rates of consumption of both reinforcers. Food consumption remained rela-
tively stable across the increasing intertrial intervals, but heroin consumption
was substantially reduced at the higher intertrial intervals. It is important to
note that even at the extreme intertrial interval of 12 minutes, heroin consump-
tion still persisted, albeit at substantially reduced rates (between 10 and 20
infusions per day). This study illustrates two points that are supported in other
studies that have evaluated changes in income on drug use (e.g., Carroll and
Rodefer 1993, 1995): Reducing the duration of access to available drug rein-
forcers can decrease drug consumption, but it probably will not eliminate drug
use completely, except under extreme conditions.

Evidence that employment-associated restrictions in the duration of access
to drugs can reduce drug use is provided by recent studies that have assessed
the effects of smoking restrictions in the workplace (Stitzer 1995; see also
Ohsfeldt, Boyle, and Capilouto, chap. 1 in this volume). In recent years, large
numbers of workplaces have begun restricting smoking in the workplace. The
effects of these smoking bans in the workplace provide some interesting data
relevant to the current issue in that smoking bans dramatically restrict the
amount of time available for smoking. To assess the effects of the bans on
smoking, Brigham, Gross, and Stitzer (1994) studied 34 employees at a Balti-
more city hospital four weeks before and four weeks after the hospital went
smoke-free. Data from these subjects were compared to 33 employees of other
Baltimore hospitals that did not go smoke-free. Subjects in the smoke-free
hospital did reduce their smoking when the smoking ban was imposed; how-
ever, none of the smokers in the smoke-free hospital quit smoking when the
ban was instituted, and the decreases appeared limited primarily to work hours.
The number of cigarettes smoked per day did not change for control subjects.
In general, these results were corroborated by measures of saliva nicotine and
breath CO levels.

Both of these types of research show that reducing the duration of access to
drugs can reduce drug use under some circumstances, although these studies
do not directly address the effect that this type of intervention would have on
the heroin or cocaine use of methadone patients. We do know that heroin and
cocaine use can occur at fairly high rates in methadone patients even when
they are employed full time. This point is clearly illustrated in figure 10.2,
which shows data on the heroin and cocaine use of 151 methadone patients
during the first five weeks of methadone maintenance treatment in a research
clinic in Baltimore. The left panel shows that unemployed patients reported
injecting heroin or cocaine about 17 times per week. Employed patients re-
ported injecting slightly, but not significantly, less than that, averaging about
12 injections per week. The right panel shows data from urine samples that
were collected under observation 3 times per week during this five-week pe-
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Fig. 10.2 Drug use of employed and unemployed methadone patients during
the first five weeks of methadone maintenance treatment
Note: Employed patients (N = 50) are indicated by hatched bars; unemployed patients (N = 101)
by open bars. The methadone treatment consisted of 60 mg methadone per day. The left panel
shows the number of injections per week reported by patients over the five-week period. Self-
reports were collected once per week with computerized questionnaires. The right panel shows
the percentage of urine samples positive for opiates or cocaine over the same time period. Urine
samples were collected three times per week. Bars represent mean values; brackets represent +1
S.E.M. An asterisk indicates that the means for the employed and unemployed were significantly
different (t-test; P ~ .05).

riod. About 81 percent of the urine samples provided by unemployed patients
were positive for either opiates or cocaine. Employed patients provided signi-
ficantly fewer positive samples, but still 71 percent of their samples were drug
positive. These data show that although occupying time with work may have a
beneficial effect on drug use in methadone patients, simply spending 40 hours
per week at a job is in no way incompatible with substantial amounts of heroin
and cocaine use.

10.4 Drug Use Can Result in Loss of Wages

There is a substantial amount of research to suggest that employment could
decrease drug use if drug use results in an opportunity cost such as a loss of
wages or job termination. The extent to which drug use results in loss of wages
or continued employment varies considerably across occupations and employ-
ers. At one extreme, there are employers that have mandatory and random drug
testing, with specific economic sanctions for drug-positive urine samples (e.g.,
Osborn and Sokolov 1989; 14-day suspension after first drug positive, termina-
tion after second). More commonly, drug use may result in loss of wages or
job termination only ifit results in poor performance or attendance, which over
time leads to disciplinary action, including termination.
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Data from the National Household Survey (Hoffman, Larison, and Sander-
son 1997), which questions a representative sample of residents in households,
noninstitutionalized group quarters, and military bases, show that illicit drug
use is associated with a variety of performance problems. Relative to nondrug
users, more illicit drug users worked for three or more employers in the past
year (32.1 percent versus 17.9 percent), missed two or more days due to illness
in the past month (11.6 percent versus 9.9 percent), skipped one or more days
of work in the past month (12.1 percent versus 6.1 percent), voluntarily left an
employer in the past year (25.8 percent versus 13.6 percent), and had a work-
place accident in the past year (7.5 percent versus 5.5 percent). Similar patterns
were reported for heavy alcohol users. Although illicit drug use appears to be
associated with an increase in problems at work, it is not clear to what extent
employers arrange explicit consequences for illicit drug use or for performance
problems that might be associated with illicit drug use. Although more illicit
drug users reported being fired by an employer in the past year compared to
persons who did not report illicit drug use (4.6 percent versus 1.4 percent),
only a small percentage of current illicit drug users reported being fired (only
4.6 percent). Perhaps most importantly, to arrange explicit and reliable conse-
quences for drug use, employers must conduct mandatory and random drug
testing. However, mandatory and random urine testing is relatively rare, and
probably occurs in no more than 20 percent of all worksites (Hoffman, Lari-
son, and Sanderson 1997). Analyses of other data sets show that it is not at all
clear whether illicit drug use results in a decrease in wages, and there is some
evidence that the opposite may sometimes be the case (Kaestner 1991, 1994).
Overall, it appears that explicit and reliable consequences for drug use are rare
in most employment settings.

10.4.1 Contingency-Management Procedures

The primary and most direct data on the utility of opportunity cost in pro-
moting drug abstinence come from drug abuse treatment research on contin-
gency-management procedures. For almost 20 years, drug abuse treatment
researchers have been investigating the effectiveness of contingency-
management procedures in promoting drug abstinence (Hall et al. 1979; Stit-
zer, Iguchi, and Felch 1992; Stitzer and Higgins 1995). Although until recently
(Higgins 1996) this research has been done without specific reference to be-
havioral economics, it is an intervention based on maximizing the opportunity
cost of drug use. Under contingency-management procedures, drug abuse pa-
tients receive reinforcers (e.g., money or privileges) contingent on providing
objective evidence of drug abstinence (e.g., drug-free urine samples); drug use
results in loss of the available reinforcers. Contingency-management proce-
dures have been used extensively in methadone patients and have been effec-
tive in promoting abstinence from opiates (Hall et al. 1979; McCaul et al.
1984; Higgins et al. 1986; Silverman, Wong, Higgins, et al. 1996), cocaine
(Kidorf and Stitzer 1993; Silverman, Higgins, et al. 1996), benzodiazepines
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(Stitzer et al. 1982), and polydrug use (Kidorf and Stitzer 1996; McCarthy and
Borders 1985; Milby et al. 1978; Stitzer, Iguchi, and Felch 1992).

10.4.2 A Monetary-Based Contingency-Management Intervention
A novel and promising contingency-management intervention developed

by Higgins and colleagues (Higgins et al. 1991, 1994) for the treatment of co-
caine dependence is particularly relevant to the current problem because it is
a monetary-based intervention. Under this contingency-management system,
urine samples are collected three times per week (frequently enough to detect
most or all instances of cocaine use), and patients receive a voucher each time
they provide a cocaine-free urine sample. The vouchers have monetary values
and can be exchanged for goods and services that are considered consistent
with the goals of treatment. To reduce the chance that patients will use their
earnings to purchase drugs, voucher purchases are made for patients by the
program staff (an implicit recognition that money and drugs can serve as com-
plements, as discussed above). A unique and important aspect of the procedure
is the schedule of escalating voucher pay for sustained cocaine abstinence used
in this procedure. Initially, the voucher values are low, but they increase as
the number of consecutive drug-free urine samples that the patient provides
increases. If a patient provides a cocaine-positive urine sample, he or she does
not receive a voucher and the value of the next voucher the patient receives
gets reset to the initial low value. This contingency of escalating voucher pay
for sustained abstinence was designed specifically to reinforce periods of sus-
tained cocaine abstinence. Higgins and colleagues have used this voucher
intervention with considerable effectiveness in the treatment of cocaine-
dependent patients. (For a discussion of the use of this voucher system with
primary cocaine-dependent outpatients, see Higgins, chap. 6 in this volume.)

10.4.3 Voucher-Based Abstinence Reinforcement in Methadone Patients
Several studies have evaluated the effectiveness of this voucher-based con-

tingency-management intervention in promoting abstinence from cocaine and
from heroin in methadone maintenance patients. The first study (Silverman,
Higgins, et al. 1996) assessed the effectiveness of voucher-based reinforce-
ment in producing sustained cocaine abstinence. Patients in this study were
selected from 52 consecutively admitted intravenous heroin abusers in meth-
adone maintenance treatment at the treatment-research clinic of NIDA's in-
tramural research program. Patients with heavy cocaine use during a 5-week
baseline period (N = 37) participated. After the 5-week baseline, patients were
randomly assigned to an abstinence-reinforcement or yoked control group and
then participated in a 12-week intervention period. Patients in the abstinence-
reinforcement group received a voucher for each cocaine-free urine sample
(Le., negative for benzoylecgonine) provided three times per week throughout
the 12-week intervention period; the vouchers had monetary values that in-
creased as the number of consecutive cocaine-free urine samples increased.
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Patients in this group could earn up to $1,155 in vouchers for providing
cocaine-free urine samples throughout the 12-week period. Control patients
received noncontingent vouchers that were yoked (matched) in pattern and
amount to the vouchers received by patients in the abstinence-reinforcement
group. To achieve this yoking, each control patient was yoked to a reinforce-
ment patient who had already begun the voucher condition. On every urine
collection day number from 1 to 36 (three per week for 12 weeks) that the re-
inforcement patient earned a voucher for a cocaine-free urine sample, the con-
trol patient received a voucher of equal value for attending the clinic. Control
patients were told that they could receive vouchers according to an unpredict-
able schedule and in unpredictable amounts. This procedure kept the pattern
and amount of voucher presentation relatively constant across the two groups;
the two groups differed only in that abstinence-reinforcement subjects received
vouchers contingent on providing cocaine-free urine samples.

Figure 10.3 shows the longest duration of sustained cocaine abstinence that
subjects achieved during the 12-week intervention evaluation. On average, ab-
stinence-reinforcement subjects achieved durations of sustained abstinence sig-
nificantly longer than those of control subjects. Nine abstinence-reinforcement
subjects (47 percent) achieved between 7 and 12 weeks of sustained cocaine
abstinence. In contrast, only one yoked control subject (6 percent) achieved
more than 2 weeks.
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Fig. 10.3 Longest duration of sustained cocaine abstinence achieved during the
12-week voucher condition
Source: Silverman, Higgins, et al. (1996).
Note: Each point represents data for an individual patient, and the lines represent group means.
The 19 abstinence-reinforcement patients are displayed in the left column (circles), and the 18
control patients in the right column (squares). Open symbols represent patients who dropped out
of the study early.
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This study showed that voucher-based reinforcement of cocaine abstinence
can produce sustained cocaine abstinence in a substantial proportion of hard-
core cocaine-abusing methadone patients. In addition, the study showed that
the contingency between cocaine use and voucher presentation was critical in
achieving the abstinence outcome. Both groups of subjects in this study re-
ceived vouchers in approximately equal amounts; however, only the group that
received vouchers contingent on cocaine-free urines achieved sustained co-
caine abstinence. This study clearly illustrated the powerful effects of an op-
portunity cost intervention on cocaine use in methadone patients.

The effectiveness of this voucher-based contingency-management interven-
tion in methadone patients has now been replicated in a number of treatment-
research clinics, showing that voucher-based contingency-management inter-
vention can be used to promote abstinence from cocaine (Silverman, Wong,
Umbricht-Schneiter, et al. 1996), opiates (Silverman, Wong, Higgins, et al.
1996), and polydrug use (Tusel et al. 1995).

Although a slight digression from the central theme of this chapter, it is
worth noting that the reinforcement of cocaine abstinence in methadone pa-
tients has had some broad beneficial effects, beyond its obvious effects on
cocaine use (Silverman, Wong, Umbricht-Schneiter, et al. 1996). Most notably,
contrary to some expectations, in two separate studies (Silverman, Higgins, et
al. 1996; Silverman, Wong, Umbricht-Schneiter, et al. 1996), reinforcement of
cocaine abstinence has produced increases in opiate abstinence, even though
patients were not required to provide opiate-free urine samples to earn vouch-
ers. From a behavioral economic perspective, these data suggest that cocaine
and heroin may be complementary reinforcers in some patients.

10.4.4 Manipulating Magnitude of Abstinence
Reinforcement and Opportunity Cost

While the voucher-based contingency-management interventions have been
clearly effective in these studies, many patients exposed to these interventions
have not achieved sustained abstinence. Data from the study by Silverman,
Higgins, et al. (1996) illustrates this point. As can be seen in figure 10.2, al-
though about half of the patients in this study achieved sustained cocaine ab-
stinence when exposed to the intervention in which they could earn up to
$1,155 in vouchers for providing cocaine-free urine samples (abstinence-
reinforcement group), about half of the patients appeared relatively resistant to
the intervention and failed to achieve sustained abstinence. (Analyses of urine
samples collected during the baseline period before patients were exposed to
the voucher intervention showed that the treatment-resistant patients [i.e.,
patients who failed to achieve five or more weeks of sustained cocaine ab-
stinence] had higher pretreatment rates of cocaine use than the treatment-
responsive patients.)

To address this problem, Silverman, Chutuape, et al. (1997) conducted
a study to determine if sustained cocaine abstinence could be promoted in
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treatment-resistant patients by increasing the magnitude of voucher reinforce-
ment. Reinforcement magnitude has been shown in a large body of research
to be an important determinant of operant behavior. Twenty-nine methadone
patients who failed to achieve sustained abstinence when exposed to a 13-week
intervention in which they could earn up to $1,155 in vouchers (exchangeable
for goods and services) for providing cocaine-free urine samples participated
in this study. Each patient was exposed, in counterbalanced order, to three,
nine-week voucher interventions (separated by four-week baseline periods), in
which they could earn up to $0, $380, or $3,400 in vouchers for providing
cocaine-free urine samples. Twenty-two patients completed all three voucher
conditions. Analyses of urine samples from those 22 patients showed that the
longest duration of sustained cocaine abstinence was significantly related to
voucher magnitude. Ten of the 22 patients in the high-magnitude condition
achieved four or more weeks of sustained cocaine abstinence, whereas only 2
of 22 patients in the low-magnitude condition and no patients in the zero-
magnitude condition achieved more than two weeks of sustained abstinence.
The percentage of patients abstinent per week was also significantly related to
voucher magnitude. Whereas fewer than 10 and 20 percent of subjects were
abstinent at any given time point of the zero- and low-magnitude conditions,
respectively, between 50 and 60 percent of subjects were abstinent during
many weeks of the high-magnitude condition. These results show that high-
magnitude voucher-based abstinence reinforcement can promote sustained co-
caine abstinence, even in treatment-resistant patients.

10.5 Conclusions

The analysis proposed in this chapter is essentially an analysis of the interac-
tions of drug use and work as operant behaviors. The conditions under which
increases in employment should decrease drug use depend on a range of envi-
ronmental factors. Under typical employment conditions, employment occu-
pies time and thereby restricts the amount of time available for drug use; how-
ever, reinforcement contingencies for drug abstinence or penalties for drug use
are usually absent or inconsistent. Under these conditions there is little reason
to think that employment should markedly reduce drug use. In fact, because
money and drugs may serve as complementary reinforcers, employment may
increase or sustain drug use by providing money to purchase drugs. Consistent
with this notion, two randomized controlled studies evaluating the effects of
employing drug abusers in supported jobs (Friedman 1980; Dickinson and
Maynard 1981) failed to show that employment affected drug use. In these
studies, participants were employed in low-paying jobs without explicit contin-
gencies on drug use. Perhaps more to the point, this chapter presented data
showing that methadone maintenance patients used heroin and cocaine at fairly
high rates even while employed full time (fig. 10.2).

Research on the contingency management of drug use in treatment popu-
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lations, and particularly research on voucher-based abstinence reinforcement,
shows that providing monetary-based vouchers contingent on drug-free urine
samples can exert a powerful influence on drug use. Voucher-based reinforce-
ment of cocaine can promote long periods of cocaine abstinence in cocaine-
abusing methadone patients who have proven difficult to treat effectively by
other means. This intervention is also effective in promoting abstinence from
opiates and from polydrug use. At high voucher magnitudes, the intervention
can even produce robust results in some of the most treatment-resistant metha-
done patients. These results suggest that employment could potentially provide
therapeutic benefit and reduce drug abuse to the extent that salary for work
is made contingent on verified drug abstinence. This contingency might be
accomplished, for example, by requiring that an employee provide a drug-free
urine sample each day to gain entrance to the workplace; then pay could be
provided contingent on completed workshifts. This chained schedule would es-
sentially make pay contingent both on drug abstinence and work. The studies
in treatment-resistant patients suggest that the effectiveness of an employment
intervention will depend not only on whether salary is made contingent on
drug abstinence but also on the magnitude of the salary. Specifically, high
abstinence-contingent salaries will be needed to promote abstinence in patients
with the most serious drug abuse problems.

The need for high salaries creates a practical dilemma because many chroni-
cally unemployed methadone patients lack skills that they would need to earn
high salaries (Brewington et al. 1987; Dennis et al. 1993). As an example, fig-
ure 10.4 shows the academic skill levels of 48 patients of the Center for Addic-
tion and Pregnancy, a drug abuse treatment program in Baltimore for pregnant
drug abusers (Silverman et al. 1995). The left portion of this figure shows sub-
jects' estimated grade levels in reading, spelling, and arithmetic based on the
Wide Range Achievement Test. Most subjects were at or below the seventh
grade level of academic achievement in reading, spelling, and arithmetic, and
approximately 25 percent of subjects were at or below the fourth grade level
in these areas. The right-most column shows the highest grade of education
that subjects completed and shows that over half of these patients did not com-
plete high school. Thus, an effective employment intervention may need to
include an intensive skills-training program that could equip patients with the
skills needed to compete for high-paying jobs, thereby establishing a mecha-
nism whereby high salary could be earned and made abstinence-contingent. It
is important to note that much of the educational technology needed to teach
this population the skills they will need to function effectively in the workplace
is currently available (Engelmann and Carnine 1982; Johnson and Layng
1992), although it appears that for a substantial proportion of drug abuse pa-
tients, reinforcement contingencies for participation in training will be needed
in addition to the existing educational curriculum and teaching practices (Sil-
verman, Chutuape, et al. 1996).

We are currently developing an employment-based treatment intervention
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for chronically unemployed heroin and cocaine abusers based on the principles
and research reviewed in this chapter. This therapeutic workplace intervention
has three main components: (i) voucher-based reinforcement for abstinence
and work, (ii) skills training, and (iii) supported work. Each day, prior to en-
tering the workplace, participants are required to provide a urine sample. If
the sample is drug negative, the participant is allowed to work that day. When
the participants then complete the day's work shift, they receive a monetary
voucher. Voucher values increase as the number of consecutive days of absti-
nence and workplace attendance increases. Drug-positive urine samples or un-
excused absences reset the voucher value back to the initial low value. During
work hours, participants receive training that they will need to perform a vari-
ety of office jobs, including training in basic academic skills, typing, number
entry, and computer use. Participants who complete this training or who enter
the program skilled in these areas are given actual work experience performing
data-entry and word-processing jobs. Preliminary results from the randomized
trial comparing methadone maintenance patients who do (therapeutic work-
place group) and do not (control group) receive this intervention suggest that
the intervention is attractive to a large proportion of patients and appears to
increase abstinence from opiates and cocaine.
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Controlled research has shown voucher-based abstinence reinforcement to
be one of the more effective interventions currently available to treat heroin
and cocaine abuse and dependence in hard-core drug abusers (cf. Silverman,
Bigelow, and Stitzer 1998). While this research has demonstrated the potential
utility of abstinence reinforcement and opportunity cost in the treatment of
drug abuse, the research has not identified a practical means of applying these
interventions on a large scale, and herein lies the main point of this chapter:
The analysis and research presented suggest that employment could well serve
as a vehicle for funding, implementing, and sustaining on a large scale power-
ful reinforcement contingencies for drug abstinence and substantial opportu-
nity cost for drug use. Research investigating this potential role of employment
in drug abuse treatment is only just beginning, but the empirical basis for such
a role and the preliminary results of a reinforcement-based employment inter-
vention for drug abusers provide good grounds for continuing this line of de-
velopment and investigation.
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Comment on Chapters 9 and 10

Introduction and Overview

John Mullahy

The papers by Kenkel and Wang and Silverman and Robles offer novel,
stimulating, and complementary perspectives on the interactions between sub-
stance abuse and labor market behavior. The particular phenomena of interest
to Kenkel and Wang are alcohol dependence, occupational characteristics, and
earnings, whereas Silverman and Robles focus chiefly on illicit drug use and
employment.

To set the stage, it is instructive to summarize each paper's main conclusions
in the authors' words. Kenkel and Wang (section 9.9):

Our analysis of data from the NLSY suggests that young men who meet
criteria for alcohol dependence are indeed in bad jobs. Their jobs are less
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likely to offer major fringe benefits, are more dangerous, and are at smaller
firms. Their jobs also pay less, in part because alcoholics bring less human
capital to the job than do their nonalcoholic peers.... Particularly because
of the important role human capital variables play, some of the benchmark
patterns are consistent with the job choices of rational addicts who anticipate
the labor market consequences of alcoholism.

Silverman and Robles (section 10.5)
While this research has demonstrated the potential utility of abstinence rein-
forcement and opportunity cost in the treatment of drug abuse, the research
has not identified a practical means of applying these interventions on a
large scale, and herein lies the main point of this chapter: The analysis and
research presented suggest that employment could well serve this function
as a vehicle for funding, implementing, and sustaining on a large scale pow-
erful reinforcement contingencies for drug abstinence and substantial oppor-
tunity cost for drug use.

From my vantage point, the main conceptual and empirical contribution of
the Kenkel and Wang paper is to take the literature on the "productivity costs
of problem drinking" one major step further to recognize that wage/earnings
differences between alcoholics and nonalcoholics provide only part of the in-
formation required to ascribe productivity reductions to problem drinking.
Kenkel and Wang argue compellingly (and support their arguments empiri-
cally) that labor supply adjustments involving occupational choice and all that
goes with this (fringe benefits, workplace conditions, etc.) will ultimately have
important bearing on how and to what extent productivity differentials are as-
cribed. Kenkel and Wang conclude that the failure of the literature, to date, to
account for fringe benefit effects has resulted in a nontrival misstatement of
the productivity effects of problem drinking.

Appealing to findings from the behavioral economics literature as well as to
their own clinical research, Silverman and Robles offer the reader a set of
provocative suggestions as to how and why it might be expected that employ-
ment and all that goes with it could be a beneficial form of "treatment" for
drug abuse. When the complex set of constraints and costs that typically bind
on workers also find a way to bind on drug-abusing workers, Silverman and
Robles argue that the "comparative statics" may (but need not necessarily) re-
sult in reductions in these workers' propensities to use drugs. One major take-
away conclusion is that "magnitudes matter"; that is, the magnitudes, and pos-
sibly the signs as well, of these employment-related effects are likely to depend
critically on how large the respective incentives are that weigh against the use
of drugs.

Structural Model Interpretations

To assess the individual contributions of each paper, as well as to provide a
framework within which their approaches and findings might be synthesized,
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Fig. tOe.t A structural model of the markets for drugs and labor

it is instructive to postulate a quite general multiple-equation structural model
relating some measure(s) of substance abuse behavior (d, e.g., problem drink-
ing, illicit drug use, etc.), some measure(s) of labor market behavior (f, e.g.,
employment, occupational choice, earnings, etc.), and the exogenous covari-
ates x that structurally influence these behaviors:

(1) g(d,f,x;a) = t,

where t represents the unobserved stochastic components of the model.
A graphical depiction of a simple structural model that captures many of the

central elements of Kenkel and Wang and Silverman and Robles is given in
figure lOC.l, which displays a market for drugs and a market for labor (one
occupation of a set of occupations). Wage rates (w) and policy interventions
(T), as well as the quantity of labor effort (e), are shifters of the demand for
drugs (it is assumed for simplicity that the supply of drugs is elastic and does
not respond to the quantity of labor effort or the wage rate). Labor supply is
shifted by the price of drugs (p), policy interventions, and the quantity of drugs
transacted. Labor demand is shifted both by the quantity of drugs transacted
and by policy interventions. The variables p, w, and T play the role of the x
covariates above.

Of course, Kenkel and Wang and Silverman and Robles are each most fun-
damentally interested in identifying particular components of this multiple-
equation structural model. The main concern of Kenkel and Wang is with a
structural equation like

(2)

whereas the main focus of Silverman and Robles is on a structural equation
like
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In both instances, the analysts' concerns are (presumably) with obtaining con-
sistent estimates of the structural parameters cxp In both instances, it is useful
to keep in mind that the outcomes (d and €) arise because of the interplay of
supply and demand behavior in multiple markets.

A related, yet somewhat more straightforward, characterization of the Ken-
kel and Wang and Silverman and Robles studies is to view them as being con-
cerned with estimation of treatment effects,

(4)

The standard approach of the treatment effects literature (e.g., Manski 1995)
is to posit counterfactual outcomes (y 1 and Yo) that represent the outcomes
occurring for individuals characterized by covariates x were they (1) or were
they not (0) to receive a particular "treatment."

As such, for Kenkel and Wang, Yl represents the occupational status or earn-
ings that would obtain if nonalcoholic, whereas Yo represents the occupational
status or earnings that would obtain if alcoholic. For Silverman and Robles, Y1

represents the drug use behavior that would obtain if employed, whereas Yo
represents the drug use behavior that would obtain if unemployed.

Characterized either as a general structural equation model or-somewhat
more clinically-in terms of treatment effects, it is clear that Kenkel and Wang
and Silverman and Robles are ultimately investigating different slices of the
same pie.

Analytical Issues

Identification

Translated into a policy context, Kenkel and Wang would like to know the
extent to which labor market outcomes would be "better" if public policies,
medical technologies, and so forth could tum alcoholics into nonalcoholics,
whereas Silverman and Robles would like to know the extent to which drug
use outcomes would be "better" if public policies, workplace initiatives, and
so forth could tum unemployed drug-using individuals into employed individu-
als. As such, both papers are interested in counterfactuals. Unfortunately from
an analytical perspective, there are-at best-limited real-world marketplace
or natural experiment data to mimic these counterfactual conditions.

The main statistical constraint on both research efforts is identification. To
their credit, both papers are quite clear about the obstacles involved in at-
tempting to arrive at sound structural conclusions (Le., estimates of eqs. [2]
and [3] above). Appealing to observational information tells us that given pre
vailing institutions and incentives, there are disproportionately high rates of
unemployment among drug users (Silverman and Robles) and disproportion-
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ately high rates of inferior labor market outcomes among alcoholics (Kenkel
and Wang). However, these same observational data are not-in general-
generated under the conditions of the natural or clinical experiments that
would provide the statistical wherewithal to identify equation (2) and/or equa-
tion (3).

Recognizing the possible econometric limitations in treating "alcohol abuse
akin to a disease randomly striking a portion of the population," Kenkel and
Wang intimate that something akin to instrumental variable (IV) estimation
might be sensible. Data limitations constrain such an effort, however, as they
typically do in such modeling exercises. Kenkel and Wang do present some
reasonably compelling results supporting an argument that econometric endo-
geneity (or reverse causation) may not be terribly problematic in their sample,
however, and they straightforwardly and commendably admit that "the far
more demanding empirical task of identifying a structural model" is beyond
their scope.

In assessing the impacts of employment on drug abuse propensities, Sil-
verman and Robles assume a more or less classical clinical trial perspective
for purposes of identification. Some of the randomized clinical trial results
presented by Silverman and Robles are quite provocative, and I found the de-
sign of some of the trials they discuss rather clever (e.g., the idea of using so-
called yoked voucher values). The major concern here, as with any clinical
experimental situation, is generalizability to the world outside the clinic.

As such, identification concerns can be raised for both studies: for Kenkel
and Wang because of the possibly questionable implied exogeneity assump-
tions, and for Silverman and Robles because of the fact that the effects identi-
fied in the clinical setting may not correspond well to the effects that would be
expected to prevail outside the clinic. To their credit, both sets of authors are
quite honest about the potential limitations that such considerations impose on
their conclusions.

Preferences and Costs
Individuals don't work and do consume or abuse drugs and alcohol be-

cause-given the prevailing constraints and incentives they face-they want
to; that is, it is in their self-perceived self-interest to do so. Some might object
to extending the economic rationality paradigm to settings like unemployment
and drug use, but it seems a particularly important consideration in assessing
both of the studies at hand. Kenkel and Wang are certainly cognizant of the
consideration that the use of alcohol dependency as a regressor at least par-
tially is tantamount to explaining one form of consumption behavior (labor
supply) by another form of consumption behavior. Since I reside in a glass
house here, I won't throw any stones.

Of greater concern, however, is the impression I have that the Silverman and
Robles findings may be limited by a failure to recognize that nonemployment
is the outcome of optimizing behavior. Any individual, whether or not he or
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she is a drug abuser, must forgo leisure to work. To the extent that drugs and
leisure are complements (a prospect articulated nicely by Silverman and
Robles), this becomes all the more problematic. Put differently, given market
wage offers and reservation wage levels (both of which may be influenced by
drug abuse), not working will be the optimal outcome if the latter exceeds the
former. The Silverman and Robles paper emphasizes policies that operate to
change the market wage or reward structure faced by drug abusers. But without
commensurate productivity values to offer employers, it is difficult to conceive
of a competitive marketplace wherein labor demanders alter the structure of
rewards they offer solely as a means to combat drug abuse.

Policy Context and Summary

Why and how might knowledge of the structural models or treatment effects
pursued by Kenkel and Wang and Silverman and Robles ultimately be useful?
In both instances, estimates of such structural effects would be useful compo-
nents of cost-benefit or cost-effectiveness analyses of proposed programs, med-
ical technologies, and so forth; given proper accounting for all relevant issues,
it would be possible to gain a sense of the value of such interventions. Proper
cost-benefit or cost-effectiveness analysis does take the vantage point of the
"what if's" that are central in the specification and estimation of treatment
effects like those described above.

Suppose one were to accept the Kenkel and Wang and Silverman and Robles
findings as reasonable estimates of the treatment effects of interest. Then, the
appropriate policy focus would be on (i) how it might be possible to provide
interventions that might elicit the kinds of behavioral changes (counterfactu-
als) that would appear (from the Kenkel and Wang and Silverman and Robles
findings) to be desirable; and (ii) how costly it would be to deliver such inter-
ventions. How costly is it to society to tum alcoholics into nonalcoholics? How
costly is it to tum unemployed drug users into employed (and, as Silverman and
Robles would argue to be necessary, reasonably well compensated) drug users?

The Kenkel and Wang and Silverman and Robles studies do not address
these issues-nor were they designed to-but understanding the overall soci-
etal value of alternative candidate interventions is clearly where it would be
useful to push this line of inquiry. A small subset of what is surely a large list
of such candidate interventions might include:

1. innovative pharmacologic treatments for problem drinking: Naltrexone,
Acamprosate, and so forth

2. restructuring health insurance coverage, treatment guidelines, and such
for managed care organizations, behavioral health care providers, and so forth

3. developing workplace incentive, training, and drug-testing programs; Em-
ployee Assistance Programs; and so forth

4. providing employment incentives to employers via the tax system.
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The extent to which these and others would be (i) effective and (ii) cost
effective sets the stage for some of the future research in this stimulating area.

Kenkel and Wang and Silverman and Robles have provided important con-
tributions to our appreciation of the intricate relationships between substance
abuse and labor market phenomena. While much work remains, both of these
papers have laid solid foundations and have pointed in sensible directions for
future research.

Reference

Manski, Charles F. 1995. Identification problems in the social sciences. Cambridge,
Mass.: Harvard University Press.

Comment on Chapters 9 and 10 Sharon M. Hall

We have heard two conceptually and methodologically diverse papers unified
by a common theme: the importance of choice patterns of drug dependent indi-
viduals with respect to work and to their addiction. This is a crucial theme be-
cause employment is so closely related to successful treatment outcome in
the addictions.

We should congratulate Dr. Silverman on an important series of studies. It
is exciting to see studies with such marked differences between treated and
control groups, differences that are obvious to the eye. I hope that the prelimi-
nary results from the Center for Addiction and Pregnancy study are borne out
as the sample size increases. It is particularly impressive to see employment
data and interventions for women. Dr. Kenkel's work provides quantitative and
sobering estimates of the continuing cost of alcoholism on men's job place-
ment. I hope that there are, or will be, resources available to extend these analy-
ses to women who are alcohol dependent.

An immediate and obvious thought when considering these two papers is
the question of how the information and methods of one can inform the other.
As a clinical intervention researcher, I can imagine mining the data obtained
from econometric studies to better guide the design of employment interven-
tions for drug treatment patients. What would need to be done is not conceptu-
ally daunting. We would need estimates of alcohol abuse and dependence at
different points in time, and wages and fringe benefits at the same time points.
Psychological measures-for example, stages of change measures-would

Sharon M. Hall is professor in residence and vice-chair for academic affairs in the Department
of Psychiatry at the University of California, San Francisco; program director for the San Fran-
cisco Treatment Research Center; and principal investigator for the UCSF Habit Abatement Clinic.



306 Comment on Chapters 9 and 10

also be useful. The question of interest would be how job choices differ at
times when the alcohol-dependent individual was drinking heavily, versus
during abstinence or when drinking moderately. If we were to examine the
changes injob characteristics, especially in fringe benefits, that occurred when
drinking status shifted, we could determine what kinds of jobs and benefits
correlated with abstinence. I say this acknowledging that these are correla-
tional data that, as Dr. Kenkel has so wisely pointed out, are potentially con-
founded by other variables. Nevertheless, such data might be used as an initial
guide in the development of contingencies in employment programs for al-
cohol treatment patients. For example, while vouchers toward additional job
training might not be appealing to users who are in the precontemplation state
of change, such vouchers might become an important reinforcer as one's recov-
ery proceeds. This approach might be especially beneficial because it would
allow the use of reinforcers that are natural to the job, rather than external, and
thus lessen the frequently heard criticism that contingency systems are artifi-
cial. Also, such reinforcers could be scheduled to gradually shape prosocial
behaviors, much as do those supplied in the current studies of voucher systems.

Conversely, the experimental paradigms developed by the behavioral psy-
chologists might enhance the research of traditional economists. As Dr. Ken-
kel has pointed out, testing economic theory in the traditional empirical, cor-
relational sense inevitably presents multiple confounds. As I understand it,
most analyses are confined to large sample data that are analyzed principally
by regression techniques. In controlled experimental situations, however, re-
searchers can vary the relevant parameters one at a time to determine specific-
cause effects on the dependent variables and, at the same time, study individual
behavior in response to such changes. One could propose a study, for example,
wherein crucial questions about alcoholics' preference for fringe benefits could
be addressed by direct experimental manipulation of offering different sorts
of fringe benefits, or a study wherein differential responses of alcoholics and
nonalcoholics in response to availability of fringe benefits are studied. This
methodology might complement large-scale empirical studies. I realize that
there are papers that use such experimental paradigms elsewhere in the vol-
ume, but they seem to be primarily translations of economic theory by psychol-
ogists.

Dr. Silverman's paper raises an additional issue for me. As he has noted, it
has been over 20 years since the first contingency-management studies were
published, by Drs. Bigelow and Stitzer, and by our group. The publication of
such studies has continued by Dr. Stitzer and her colleagues and, in the form
of voucher reinforcement, by Dr. Higgins and his colleagues. I have not done
a thorough count of the number of contingency-management studies pub-
lished, but a quick perusal of Psychological Abstracts indicated approximately
45 studies in the past 20 years, almost all with positive and sometimes striking
results. Think, for a moment, of the number of drug treatment programs in the
community, in the private sector, or as part of the state or federal government
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that have implemented programs based on this work. I suspect few, if any, will
come to mind.

The failure of the treatment community to implement contingency-manage-
ment procedures, in light of the years of positive findings, has long been a dis-
appointment to those who are convinced of their effectiveness. Why are they
not widely used? A primary reason is philosophical. Two models have domi-
nated drug treatment in this country, and neither is philosophically congruent
with these interventions. The first is the medical model, which conceptualizes
drug addiction as a disease; the second, less clearly articulated but more widely
held, is the moral model, which proposes that drug addiction is a failure of will
and is morally wrong. Contingencies are superfluous to the medical model,
which supposes that adequate biological therapy with appropriate rehabili-
tation are necessary and sufficient to produce a successful outcome.

Positive contingencies are morally repugnant to those who hold a moral
model, since the choice to use or not use drugs is based on one's free will.
Payment is seen as equivalent to a bribe. Negative contingencies, on the other
hand, which have not fared as well empirically, are seen as acceptable as just
retribution for "bad" behavior by those who hold a moral model, and are thus
widely used. Jail, treatment termination, and legal control are all common re-
sponses to drug use. The notion of punishment as an appropriate response to
moral failure has widespread societal support.

If the preliminary data from the Center for Addiction and Pregnancy study
are borne out, however, they may allow a useful conceptual shift. Few would
argue the morality of paying anyone for productive work, whether or not they
have a history of drug abuse. I once knew a very seasoned addiction counselor
who firmly believed that the goal of addiction treatment was to tum addicts
into taxpayers. Today's wage earner is tomorrow's taxpayer. Thus, studies fo-
cusing on work rehabilitation may serve as a palatable starting point for the
introduction of contingencies into treatment systems beyond those controlled
by behavioral researchers.

Both Dr. Silverman's and Dr. Kenkel's papers also bring to mind a second
theme: the importance of recognition of nicotine as a drug of abuse, and its
potential interrelation with other drugs of abuse. Nicotine may be a "comple-
mentary drug"; its use co-occurs so frequently with the use of other drugs. We
know, for example, that about 80 percent of alcoholics are nicotine abusers,
and estimates of the smoking rates of other drug treatment patients are simi-
1arly high. In the natural environment, use often appears to be complementary;
imbibing alcohol and cigarette smoking tend to go together. Indeed, when
I read Dr. Kenkel's paper, I wondered to what extent the smoking that co-
occurred with heavy alcohol use confounded differences in jobs between alco-
holics and nonalcohol groups. The additional material he has presented today
on the relationship of nicotine to poorer jobs suggests that this may well be
the case.

We have not seriously considered decreasing nicotine use as a way of de-
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creasing the use of other drugs ("double harm reduction"), but perhaps we
should do so. One can envision instances where such a therapy might be a most
cost-effective way of treating an addiction. Consider, for example, the effects
of eliminating nicotine use in an individual who is both a heavy smoker and a
heavy drinker whose alcohol use borders on abuse. One might hypothesize a
decrease in alcohol use and posit a substantial reduction in harm.

In 1974, a group of us (Hayden et al. 1974) published a behavioral econom-
ics study in the Journal ofAbnormal Psychology. The central thesis was that a
closed economy, such as a token economy, could be used as a laboratory to
test economic principles. We found that, indeed, chronic psychotic patients did
behave "rationally" when it came to the relation of tokens and cigarettes. We
determined that consumption decreased when price increased, and that patients
responded to percentage changes in prices rather than absolute changes. No
one followed immediately in our footsteps for many reasons. Certainly, one
was the lack of a solid underlying model. The work presented here will not
meet a similar fate, as evidenced by this conference. Certainly, one reason is
that the models underlying it are elegant, and appear to have so much potential
in increasing predictive power.
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