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Abstract

The therapeutic workplace is a novel intervention that uses access to paid training and employment
to reinforce drug abstinence within the context of standard methadone maintenance. We used the
Drug Abuse Treatment Cost Analysis Program as a standard method of estimating the economic
costs of this intervention. Over a one-year period, the therapeutic workplace served 122 methadone
maintenance clients who had a median length of stay of 22 weeks. The workplace maintained a mean
daily census of 48 clients. The combined cost of methadone maintenance and the therapeutic
workplace was estimated at $362 per week. This cost is less than other treatments that might be used
to promote abstinence in individuals who continue to use drugs during methadone treatment. Given
prior evidence of effectiveness, these cost data may be useful to policymakers, social service
agencies, and researchers interested in using or further developing the therapeutic workplace
intervention.
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1. Introduction

Methadone maintenance is an effective, accepted and widely used treatment for opiate
addiction (National Consensus Development Panel on Effective Medical Treatment of Opiate
Addiction, 1998), but it has limitations. Despite its effectiveness in reducing opiate use, many
patients continue to use drugs during methadone maintenance treatment. Cocaine abuse is
particularly common in methadone treatment programs (Hser, Anglin, & Fletcher, 1998).
Voucher-based abstinence reinforcement has been an effective means of promoting cocaine
abstinence in methadone patients (Silverman et al., 1996; Silverman et al., 1998). Under this
intervention, patients receive monetary vouchers exchangeable for goods and services
contingent on providing cocaine-free urine samples. As would be expected based on basic
operant conditioning principles, the effectiveness of abstinence reinforcement interventions
increases as the magnitude of reinforcement increases (Silverman, Chutuape, Bigelow, &
Stitzer, 1999). Abstinence reinforcement interventions can have lasting effects (Silverman et
al., 1998), but some patients do relapse when the contingency ends. Arranging long-term
exposure to abstinence reinforcement contingencies appears to be one means of producing
reliable long-term effects (Silverman, Robles, Mudric, Bigelow, & Stitzer, 2004). The need
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for high magnitude and long-duration abstinence reinforcement has raised questions about the
practical feasibility of using abstinence reinforcement contingencies widely in society.

Two broad approaches have been proposed to facilitate dissemination of abstinence
reinforcement interventions (Silverman, Kaminski, Higgins, & Brady, in press): 1) lower their
cost so that they can be feasibly integrated into community drug abuse treatment programs; 2)
identify high magnitude and long-duration reinforcers that are available in the community and
harness those reinforcers to promote drug abstinence and other related therapeutic behavior
change. These two approaches are not mutually exclusive and could be used together to achieve
maximal effect. Although the cost-lowering option is appealing, it is only a partial solution,
since it involves reducing the magnitude and duration of reinforcement, which also reduces
effectiveness.

In an effort to identify high magnitude reinforcers that are available in communities, some
investigators have explored the possibility of using reinforcers that are available in competitive
and supported employment settings. Both competitive and supported workplaces control high
magnitude reinforcers that might be harnessed for therapeutic purposes. For the subset of
persistent drug users who are gainfully employed, competitive employment offers routine
wages that are high in magnitude and maintained over time. For chronically unemployed and
unskilled individuals, supported workplaces can offer wages or training stipends that can be
relatively high in magnitude (Dickinson & Maynard, 1981; Kashner et al., 2002; Milby et al.,
1996). One of the largest and most recognized of those programs is the U.S. Department of
Veterans Affairs’ Compensated Work Therapy program (Kashner et al., 2002). To harness
reinforcers available in employment settings, an employment-based abstinence reinforcement
contingency can be arranged in which employees must remain abstinent to work and earn
wages. Some investigators have explored employment-based abstinence reinforcement over
the years (Cohen, Bigelow, Hargett, Allen, & Halsted, 1973; Crowley, 1986; Milby et al.,
1996; Miller, 1975; Silverman, Svikis, Robles, Stitzer, & Bigelow, 2001); however, there has
not been a consistent effort to develop and systematically evaluate an employment-based
abstinence reinforcement intervention until recently (Knealing, Wong, Diemer, Hampton, &
Silverman, 2006; Silverman et al., 2001; Silverman et al., 2002; Silverman, 2004; Silverman
et al., 2005; Silverman et al., in press). Silverman and colleagues have developed an
employment-based reinforcement intervention called the therapeutic workplace. The
therapeutic workplace has been used primarily to promote drug abstinence in individuals who
continue to use cocaine and heroin during standard methadone maintenance treatment. It has
not been used as an alternative to methadone treatment. Instead, it has been offered to
individuals while they continue to receive standard methadone maintenance treatment.

Methadone maintenance patients can participate in two phases in the therapeutic workplace.
The initial phase of the intervention is designed to initiate drug abstinence and to establish
skills that participants would need to succeed in the workplace. The second phase of the
intervention is designed to maintain abstinence and employment over time. Throughout both
phases, individuals receive standard methadone treatment and are also paid to work in a
workplace. To promote and maintain drug abstinence, participants are required to provide drug-
free urine samples to gain and maintain access to the workplace. In that way, participants can
work and earn wages, but only as long as they remain abstinent from drugs.

During phase 1 of the intervention, each individual’s job is to participate in an intensive training
program designed to teach skills that the individual will need to maintain gainful employment.
Participants are paid in vouchers exchangeable for goods and services to reduce the chance
that participants will use their earnings to purchase drugs. Once abstinent and skilled,
participants can proceed to phase 2 of the intervention. In that phase, participants are employed
in real jobs and are paid in standard paychecks. Participants in the initial therapeutic workplace

J Subst Abuse Treat. Author manuscript; available in PMC 2009 April 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Knealing et al.

Page 3

were taught data entry skills during the initial phase of the intervention, and were then hired
to serve as data entry operators in a data entry business in the second phase.

The therapeutic workplace intervention was initially shown to be effective in reducing opiate
and cocaine use in a population of pregnant and recently post-partum women enrolled in
methadone treatment (Silverman et al., 2001; Silverman et al., 2002). In that study, participants
were randomly assigned to a therapeutic workplace or a usual care control group. Compared
to the usual-care control group, therapeutic workplace participants provided significantly more
urine samples negative for opiates and cocaine during the first 6 months of treatment (33% vs.
59% negative, respectively; Silverman et al., 2001) and comparable significant differences
were maintained for 3 years after intake (Silverman et al., 2002).

Since the initial demonstration of efficacy, the therapeutic workplace has been transformed
from a manually administered intervention to a web-based system to reduce costs and make
the process more efficient (Silverman et al., 2005). This web-based therapeutic workplace
intervention was shown to be effective in promoting cocaine abstinence in a population of
unemployed injection drug users who were enrolled in community methadone treatment
programs in Baltimore city, but who continued to use cocaine at high rates (Silverman et al.,
in press).

In that study, participants were invited to attend the workplace where they could work 20 hours
per week and earn about $10 per hour in vouchers. Participants were also required to provide
urine samples three times per week. Initially, participants could work and earn vouchers
independent of their urinalysis results. Participants who attended the workplace consistently
and continued to provide cocaine-positive samples were randomly assigned to a Work Only
or Abstinence & Work group. Like typical competitive or supported employment, Work Only
participants could work and earn wages independent of urinalysis results. In contrast,
Abstinence & Work participants could continue to work only when they provided urine samples
that confirmed recent cocaine abstinence. If a participant ever provided a cocaine-positive urine
sample, the participant was not allowed to work that day and experienced a temporary decrease
in the pay. The percentage of cocaine-negative urine samples was significantly higher in the
Abstinence & Work (29%) compared to the Work Only (10%) group. These results showed
that the therapeutic workplace could increase cocaine abstinence in methadone patients and
that the abstinence contingency is critical to increasing cocaine abstinence.

The studies above suggest that the therapeutic workplace intervention could be useful as an
adjunct to standard methadone maintenance treatment. The therapeutic workplace could be
useful either as a short-term intervention designed to initiate abstinence and establish job skills
(i.e., phase 1 only) or as a long-term intervention designed to maintain abstinence over time
(i.e., phases 1 and 2). Long-term exposure to both phases of the therapeutic workplace
intervention might be useful for many persistent drug users who are at risk for relapse. Short-
term exposure might be useful to initiate abstinence and thereby prepare individuals to benefit
from other less intensive and less costly interventions. Prior research on voucher-based
abstinence reinforcement suggests that if the therapeutic workplace intervention can initiate
cocaine abstinence in methadone patients, then other less costly interventions (e.g., take-home
abstinence reinforcement contingencies) might be able to maintain abstinence after the
voucher-based abstinence reinforcement intervention is discontinued (Silverman et al., 2004).
Thus, the therapeutic workplace could reasonably be used as a short-term (e.g., six-month) or
as a long-term intervention.

To determine if the therapeutic workplace can be a practical and economically viable
intervention for patients who continue to use drugs during methadone treatment, the current
analysis estimated the cost of implementing the therapeutic workplace in combination with
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methadone treatment. This combined cost could be useful to compare to the costs of alternative
treatments that might be considered for patients who persist in using drugs despite exposure
to standard methadone treatment, such as intensive outpatient or residential treatment.

The web-based therapeutic workplace has been in operation since April of 2000 at the Center
for Learning and Health, a treatment-research unit in Baltimore, MD. In this report, we used
the Drug Abuse Treatment Cost Analysis Program (DATCAP; French, Dunlap, Zarkin,
McGeary, & McLellan, 1997) to estimate the economic costs of implementing phase 1 of the
therapeutic workplace intervention. The costs of methadone treatment were based on data from
previously published reports (Roebuck, French, & McLellan, 2003). Economic costs were
estimated from the societal perspective, were presented as weekly costs per client, and were
derived based on the operation of the therapeutic workplace intervention over the course of a
full calendar year, from September 1, 2003 through August 31, 2004. All participants were
enrolled in phase 1 of the therapeutic workplace intervention during this period.

2. Materials and Methods
2.1 Participants

During the time of this cost analysis, the therapeutic workplace served cocaine users who were
also enrolled in community methadone treatment programs located in Baltimore city (n = 99),
homeless alcohol-dependent adults (n = 22), and adults in the Baltimore city drug court system
(n = 1). Fifty seven percent of participants were women, 88% were African-American, and
11% were White. Participants were between 23 and 58 years of age at the time of admission
(mean of 45 years). All participants were enrolled in randomized controlled studies that were
evaluating the therapeutic workplace as an intervention for drug or alcohol addiction. The Johns
Hopkins University School of Medicine Institutional Review Board or the Western Institutional
Review Board approved all studies and all participants signed informed consent prior to
participation.

2.2 Therapeutic Workplace Overview

Detailed descriptions of the therapeutic workplace are provided elsewhere (Silverman et al.,
2005; Silverman et al., in press). A brief description will be provided here. A web-based
therapeutic workplace intervention was used that computerized most aspects of the
intervention. The therapeutic workplace was open for training from 10:00 am to 12:00 pm and
1:00 pm to 3:00 pm every weekday, except for holidays and weather emergencies. Attendance
and work hours were monitored with bar-coded picture IDs and electronic card readers.
Throughout each workday, participants sat at workstations to work on the computerized typing,
keypad and data entry training programs. Participants could earn a base hourly wage for hours
worked and productivity pay for performance on the training programs. Earnings were rendered
in the form of vouchers exchangeable for goods and services.

2.2.1 Urine collection, testing and feedback—Prior to entering the workroom on
Mondays, Wednesdays, and Fridays, participants were required to provide a urine and breath
sample under observation. Staff-observed urine collection was done using procedures designed
to ensure specimen validity. Breath samples were collected with the AlcoSensor 111 to assess
breath alcohol levels. Urine samples were tested using the Abbott AxSym® system (Abbott
Laboratories, Abbott Park, IL) for opiates and cocaine. After the breath and urine samples were
tested, results were shared with the participant. Because participants were enrolled in
randomized controlled studies, some participants were required to provide drug-free urine
samples or alcohol-free breath samples to gain access to the workroom, but some participants
(who were enrolled in control groups) were not.
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2.2.2 Typing, keypad and data entry training programs—The typing and keypad
programs were designed to teach participants to copy characters using the alphanumeric
keyboard and the number pad, respectively. Both programs were divided into small steps that
participants could master sequentially. In both of the programs, participants practiced the skills
taught on each step in one-minute timings. The mastery criteria for steps were specified in
terms of the minimum correct and maximum incorrect characters per minute. Once a participant
met the mastery criteria for a given step, the program advanced the participant to the next step.
The data-entry training program was designed to teach participants how to enter data from a
paper copy into the computerized data entry program. This program also consisted of steps that
had to be mastered sequentially.

2.2.3Voucher system—The voucher system was adapted from a system that was originally
developed by Higgins and his colleagues (Higgins et al., 1991) for the treatment of primary
cocaine dependent patients. Participants could use voucher earnings to purchase goods and
services available in the community. When a participant accumulated enough voucher
earnings, the participant could complete a purchase order to request a specific item. The staff
member then purchased the item(s) from the community. Gift certificates and gift cards were
kept on hand from popular vendors to reduce the costs associated with making individual
purchases and to expedite the purchasing process for participants. Because participants were
enrolled in randomized controlled studies, eight of the participants (6% of participants) did not
earn vouchers.

2.2.4 Personnel—Direct care, supervisory, and administrative staff were required to
implement the therapeutic workplace intervention. Direct care staff included the workroom
assistants, laboratory assistants, and the voucher system assistants. Direct care staff had at least
a high school degree, but individuals with college degrees performed most of the direct care
activities. Workroom assistants introduced participants to the rules and benefits (e.g., how to
earn vouchers and how much could be earned in vouchers) of the therapeutic workplace;
recorded (by swiping their bar-coded IDs) participants as they entered and existed the
workrooms; monitored and managed their professional behavior in the workplace; provided
assistance with problems related to the web-based training programs; created remediation steps
when there were problems with the training programs; and performed other tasks related to the
daily conduct of the classroom environment. Laboratory assistants collected and tested urine
specimens for drugs of abuse; collected breath samples for alcohol; maintained all supplies
and equipment needed to operate the urinalysis laboratory; and entered all urinalysis and breath
alcohol data into the therapeutic workplace software. The voucher system assistant collected
voucher requests from participants, filled voucher requests (including shopping for special
items and gift cards and writing/delivering checks for bill payments), implemented procedures
to maintain funds in the voucher account, and implemented procedures to ensure the integrity
of the voucher system (e.g., balancing the voucher account).

A therapeutic workplace manager had a master’s degree in behavior analysis and supervised
all of the intervention activities in the therapeutic workplace. The therapeutic workplace
manager hired and supervised the workroom and laboratory assistants, performed their routine
evaluations, taught staff how to perform their jobs, ensured that procedures were being
implemented properly, and addressed problems that the workroom or laboratory assistants did
not know how to handle. The administrative assistant was responsible for purchasing supplies;
processing all personnel and payroll paperwork within the Johns Hopkins University system
for staff; and managing all contracts with non-university vendors. The Director supervised the
therapeutic workplace manager and the administrative assistant, and was responsible for
oversight of all of the intervention activities, particularly for addressing unique problems for
which standard procedures were not available.
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2.3 Cost Estimating Procedures

To estimate the economic cost of the therapeutic workplace intervention, the DATCAP was
used. The DATCAP provides a consistent and valid method for assessing the economic costs
of drug abuse treatment programs from a societal perspective (French et al., 1997). The
DATCAP has been used to assess and compare costs of various types of drug abuse treatments
(Roebuck et al., 2003). The procedures used to estimate costs in this analysis were similar to
the procedures used in prior analyses.

First, information on client/participant caseloads and length of stay in the intervention program
was assembled. The number of participants enrolled in the program was calculated for each
day and then the mean number of participants per day was calculated (i.e., average daily
census). As in prior cost analyses using the DATCAP (Roebuck et al., 2003), the estimate for
the number of participants served in a year was based on the number of participants whose last
day was during the period of this analysis (9/1/2003 and 8/31/2004). While not perfect, this
method is necessary because individuals enroll in the program continually over time. Given
this circumstance of rolling admissions and discharges, we considered two options to estimate
the number of participants/clients served in a year. One option was to count the number of
intakes within a 1-year time frame; the other was to count the number of participants/clients
who ended services within a 1-year time frame. We opted for this latter method, because it is
the approach that was used in prior analyses (Roebuck et al., 2003). For each of those
participants, a length of stay in treatment from day of enroliment to last day attended was
calculated. These values were used to determine the median length of stay in the program. The
median was selected since there were a small number of individuals who dropped out early, a
small number of individuals who dropped out across the weeks of the intervention period, and
a majority of participants who remained in the intervention for the full duration, which
produced a fairly skewed distribution. These numbers were used only for estimating total
number of clients served in a year and estimating how long participants remained in the
intervention.

Next, data quantifying resource use and costs in the delivery of the intervention were collected
and separated into six categories: personnel, supplies and materials, contracted services,
buildings and facilities, equipment, and miscellaneous resources. All resources employed in
the delivery of the intervention were identified and valued based upon both their actual
accounting cost, and the compensation they would have received in their highest and best use.
The latter of these two types of costs, known as economic or opportunity costs, is preferred for
economic evaluation purposes and is presented in this paper (French et al., 1997).

With the assistance of the project economist M. Christopher Roebuck (second author), the
therapeutic workplace staff provided information on the use of resources during the year from
9/1/2003 through 8/31/2004. These calculations required some estimates of how much staff
time was spent devoted to research and how much was spent devoted to the intervention aspects
of the therapeutic workplace program. These estimates were used to determine what portion
of each staff member’s salary would be considered in the calculation of intervention costs.
These same percentages were used to allocate costs for office space. In addition to these costs,
the University charged an indirect cost rate of 25% on all direct costs except for rent. Those
indirect costs were also included in this analysis. Any costs incurred by the program during
that year wholly attributable to research were excluded from this cost analysis.

We then estimated the total annual economic cost of the intervention program and the average
cost per client per week. The total annual cost of the intervention program was simply the sum
of all resources and costs incurred by the program during the sampled year. The average weekly
cost per client was determined by dividing the total annual cost by the mean daily census and
then dividing that result by 52.14 weeks.
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The therapeutic workplace served a total of 122 clients during the year between September 1,
2003 and August 31, 2004, and maintained a mean daily census of 48 clients enrolled. The
number of clients enrolled (filled circles, Figure 1) and present (open circles, Figure 1) in the
workplace varied across time. The median length of stay for the 122 clients was 22 weeks
(Table 1). Overall, during this one-year period, the therapeutic workplace provided 21,482
hours of client service. To provide the therapeutic workplace for these participants, the
following staffing efforts, reported in proportions of a full-time equivalent (FTE) position,
were required: 0.25 FTE of the director, 0.48 FTE of the administrator, 0.60 FTE of the
therapeutic workplace manager, 2.2 FTE of the workroom assistants, 0.30 of the voucher
assistant, 1.20 FTE of the laboratory assistants.

Different measures of cost were derived based on the above data. The total annual cost of the
intervention program was $662,343 (Table 2). The mean cost per client per week was $265
dollars. The majority of intervention costs were personnel costs (35%), followed by client
earnings (30%). Buildings and facilities, supplies and materials, and equipment were 16% of
total intervention costs, and contracted services and miscellaneous costs were negligible (<
2%).

The controlled evaluations of the therapeutic workplace have been conducted in methadone
maintenance patients who continued to use heroin and cocaine during standard methadone
treatment. Thus, to date the therapeutic workplace has been used as an adjunct to methadone
maintenance. In addition, most of the participants in the current analysis were enrolled in
methadone maintenance in a community treatment program in Baltimore City while they
attended the therapeutic workplace. To estimate the costs of the therapeutic workplace in
combination with the costs of methadone treatment, we used costs of methadone treatment that
were calculated by Roebuck et al. (2003). They used the DATCAP to estimate the costs of 11
different methadone maintenance treatment programs. That analysis showed that methadone
maintenance costs on average $91 per week per client in 2001 dollars ($97 in 2004 dollars, the
time period of the current study; U.S. Department Of Labor Bureau Of Labor Statistics,
Consumer Price Indexes, 2007). Thus, the total cost of the therapeutic workplace intervention
plus methadone maintenance treatment was $362 per week per client ($265 per week for
therapeutic workplace plus $97 for methadone maintenance).

4. Discussion

This paper presents an estimate of the economic cost of providing the therapeutic workplace
intervention in combination with methadone maintenance treatment. The analysis presented
here shows that the weekly economic cost of implementing the therapeutic workplace
intervention, including the costs of methadone maintenance treatment, is approximately $362
per client in 2004 dollars. In comparison, Roebuck et al. (2003)) estimated that intensive
outpatient treatment costs $462 per week in 2001 dollars, which would be $492 per week in
2004 dollars; and residential treatment costs $700 per week in 2001 dollars, which would be
$746 per week in 2004 dollars.

The therapeutic workplace intervention is unusual among the various alternative drug abuse
treatments in that 30% of the cost is based on earnings that clients received for working. The
treatment community has expressed some objection to the use of incentives in drug abuse
treatment on the basis that they cost too much (Kirby, Benishek, Dugosh, & Kerwin, 2006).
Yet, despite the use of relatively high magnitude voucher reinforcement (i.e., incentives) in
the therapeutic workplace, the overall cost of the therapeutic workplace plus methadone
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maintenance is still within the range of other drug abuse treatment modalities that might be
applied to address the needs of treatment-refractory methadone maintenance patients.

Participants in the current study were enrolled in the training phase (phase 1) of the therapeutic
workplace. In this context, all aspects of the intervention, including the earnings, are
appropriately considered costs. However, if the therapeutic workplace procedures were
implemented in the context of an income producing business in which the participants earn
wages for producing goods or services which are sold to customers (see Silverman et al.,
2005), some of the costs could be offset by the income received by the business for those goods
or services. In that context, from a societal perspective, costs like earnings might more
appropriately be considered transfer payments.

Estimating the costs of the therapeutic workplace intervention in combination with methadone
maintenance treatment is important in that it can help public and private social service agencies
determine the extent to which that intervention might be implemented with available treatment
funds. In addition, these cost estimates can be used in future cost-benefit and cost-effectiveness
evaluations of this intervention. Finally, given that the cost of implementing the therapeutic
workplace intervention with methadone maintenance is within the range of other drug abuse
treatments, researchers interested in conducting research to develop and evaluate the
therapeutic workplace might view the intervention as feasible and worthy of further
investigation.

There were some limitations inherent in the analysis of economic costs conducted for the
therapeutic workplace. Some expert judgment was necessary to estimate the amount of staff
time that was devoted to intervention tasks relative to research tasks in calculating the costs of
personnel for this program. Attempts were made to exclude things that were solely for research
in order to produce the most accurate estimate of intervention costs possible. The judgments
used to estimate the amount of time devoted exclusively to intervention tasks are imperfect
and may have added some error into the cost estimates.

The findings presented in this report suggest that economic costs of the therapeutic workplace
added to methadone maintenance are within the range of costs of other drug abuse treatment
modalities. These cost data offer practical and policy-relevant information on the financial
feasibility of offering the therapeutic workplace intervention as an ancillary service to patients
who continue to use heroin and cocaine during standard methadone maintenance treatment.
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Figure 1.

The daily census in the therapeutic workplace across consecutive workdays throughout the
year of the cost analysis. Solid symbols represent the number of participants enrolled in the
workplace; open symbols represent the number of participants that actually attended the
workplace. Missing open symbols indicate days when the workplace was closed due to holidays
or weather emergencies.
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Key DATCAP Results of Therapeutic Workplace for the Year 9/1/2003 through 8/31/2004
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Measure Result
Total Number of Clients 122

Mean Daily Census 48
Median Length of Stay (weeks) 22.0 (mean, 22.4)
Total Annual Economic Costs® $662,343
Weekly Economic Cost per Client? $265

&)1 2004 dollars.
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Table 2

Distribution of Economic Costs of Therapeutic Workplace across Resource Categories for the Year 9/1/2003 through 8/31/2004
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Resource Category Economic Cost® (Percent of Total)
Personnel $229,148 (35%)
Client Earnings $201,309 (30%)
Buildings and Facilities $49,734 (8%)
Supplies and Materials $33,505 (5%)
Equipment $19,475 (3%)
Contracted Services $3,409 (1%)
Miscellaneous $3,241 (< 1%)
University Indirect Costs $122,522 (18%)
Total $662,343 (100%)

aIn 2004 dollars.
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