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Abstract
Background: Although methadone maintenance is effective in reducing injection drug use, needle sharing, and the overall mortality associated with opiate abuse, many health plans offer little or no access to methadone, and many methadone providers do not
comply with treatment guidelines regarding dose, duration of treatment, or provision of ancillary services. Moral and political
judgments have helped shape the U.S. treatment system. Evaluations of methadone cost-effectiveness may play a role in changing
public policy.
Methods: Cost-effectiveness analysis is used to compare a change, or changes, in treatment to that of current standard care. The
cost of treatment and its effect on outcomes are used to find the incremental cost-effectiveness ratio, and determine whether the
change(s) should be adopted. The literature on methadone maintenance is reviewed from an economic perspective, focusing on
five policy questions: (1) whether methadone should be a health care benefit; (2) what level of ancillary services is optimal; (3)
what methadone dose is appropriate; (4) what length of treatment is appropriate; and (5) whether contingency contracts should be
employed.
Results: Expanded access to methadone maintenance has an incremental cost-effectiveness ratio of less than $11,000 per QualityAdjusted Life Year. This is more cost-effective than many widely used medical therapies, a finding that strongly supports the
inclusion of methadone in the formulary of health care plans. Ancillary services have been shown to be an effective part of
methadone maintenance therapy, especially during the beginning of a treatment episode, but there is not enough information available to tell whether the optimal amount of services is being used. There is extensive evidence that many treatment programs dispense inadequate doses of methadone. The cost of additional drugs is very small compared to the benefits of an adequate dose.
Many methadone programs limit treatment to 6 months or less, but such short episodes are not likely to be cost-effective. The
medical model of methadone maintenance may increase the cost-effectiveness of the treatment for long-term patients. Programs
that reward patients for negative urinalysis have proven effective at reducing illicit drug use, but their cost-effectiveness will need
to be demonstrated before they are widely adopted.
Conclusions: Cost-effectiveness researchers need to measure substance abuse outcomes in terms of Quality-Adjusted Life Years,
as this will make their findings more relevant to the development of treatment policy. It will allow different substance abuse treatments to be compared to each other and to medical care interventions.
Key Words: Methadone, cost-benefit analysis, opioid-related

Introduction
METHADONE MAINTENANCE is an effective treatment for opiate abuse. It reduces injection drug
use and needle sharing (1 – 6) and the overall
mortality associated with abuse of opiates by
injection (7 – 9). Unfortunately, most who could
benefit from methadone do not receive it. There
are between 1 and 1.5 million injection drug users
(IDUs) in the U.S. (10 – 12), between 600,000 and
800,000 of whom are addicted to heroin. There
were 179,000 patients enrolled in U.S. methadone
treatment programs in 1998 (13).
Many health care payers, including the Medicaid programs of 25 states and the Medicaid
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managed care programs of an additional 11 states,
do not cover methadone maintenance (14). Outof-pocket payments by patients are an important
source of treatment revenue, and failure to pay
these costs is an important reason why treatment
is discontinued (15). Even when patients are able
to enroll in a methadone program, the treatment
they receive may not be optimal. Many programs
do not follow treatment guidelines regarding
length of treatment, provision of psychosocial
services, or dose of methadone (16, 17).
Many factors affect access to methadone
treatment and the design of treatment programs.
Moral and political judgments about opiate
dependence have influenced the U.S. treatment
system (18). However, emerging literature on the
cost-effectiveness of substance abuse treatment
may play a role in changing public policy.
Health care payers are increasingly using
cost-effectiveness analysis as a tool to decide
which medical therapies should be covered by
their health care plans. Cost-effectiveness analysis can help determine whether methadone maintenance should be included in health care plans
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and whether changes in methadone treatment add
sufficient value to justify their cost. Moreover,
such analysis can provide information on whether
enhancements such as intense social services and
contingency contracts that reward methadone
patients with vouchers or cash for adhering to treatment are significantly cost-effective to be adopted.
Complete cost-effectiveness analysis should
incorporate the effect of methadone maintenance
on related medical care costs. The medical comorbidities associated with opiate addiction
include HIV, hepatitis, endocarditis, overdose,
soft-tissue infections, and many other diseases
(19). These diseases are costly to treat. For
example, the lifetime cost of treating HIV is estimated to be $103,552 (1999 dollars) (20). HIVpositive individuals who have not developed
AIDS incur higher costs if they are IDUs (21).
AIDS patients incur 38% more health care costs,
as well as greater long-term care costs (22), if
they are IDUs (23).
Methadone maintenance decreases costs
incurred by social services agencies and the criminal justice system (24, 25). Public policy makers
will be interested in cost-effectiveness analysis
that also considers the effect of treatment on
social costs such as these.
This paper reviews literature on methadone
maintenance treatment from an economic perspective. It describes methods of cost-effectiveness analysis and then addresses the following
policy questions: (a) Should methadone maintenance be offered as a benefit of health care plans?
(b) What is the appropriate dose of methadone?
(c) What psychosocial services should be offered?
(d) How long should methadone maintenance
treatment continue? (e) Should contingency
interventions be adopted? This review not only
considers the literature on methadone maintenance treatment that uses economic methods; it
also reviews data from observational studies and
clinical trials. We then propose hypotheses about
the cost-effectiveness of proposed changes to
methadone maintenance treatment.
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four hypothetical treatments, plotted according to
cost and outcome. Note that any of the points in
the figure might be the status quo.
When one of the alternatives saves costs and
improves outcomes, it is favored; this principle is
called “dominance.” In the graph, alternative A is
always preferred over alternative C, since it
yields better outcomes at lower cost.
When one of the alternatives is more costly
and yields better outcomes, dominance provides
no guidance. For example, intervention B is
more effective than intervention A, and it is more
costly. Whether intervention B is acceptable
depends on whether the decision maker believes
that the additional effectiveness it yields justifies
its additional cost; it is a value decision. Costeffectiveness analysis provides a formal means of
making this decision.
First, the incremental cost-effectiveness ratio
is found. This ratio is simply the change in cost
divided by the change in outcome. Note that to
find this ratio, a single-dimensional effectiveness
measure is required. The ratio is then evaluated
against a threshold criterion for what constitutes a
cost-effective intervention.
To facilitate the comparison of different interventions, a standard method of cost-effectiveness
analysis was developed by a task force of experts
organized by the U.S. Public Health Service
(PHS) (26). The Task Force recommended that
cost-effectiveness studies use the QualityAdjusted Life Year (QALY) as the outcome measure, acknowledging the widespread use of this
measure in cost-effectiveness studies of health
care interventions.

Methods of Cost-Effectiveness Analysis
Cost-effectiveness analysis is a tool used to
aid in making decisions as to what care should be
offered. It is a method of comparing the cost and
effectiveness of two or more alternatives. Such
comparisons are most useful when one of the
alternatives being considered is standard care,
since this allows the decision maker to consider
whether an innovation is better than the status
quo. The figure is a graphical representation of

Figure. Comparison of the cost and effectiveness of four
hypothetical interventions.
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The QALY is an outcome measure that
reflects both the quantity and quality of life (27).
Quality-of-life adjustments are based on patient
or societal ratings of the quality of life associated
with different health states. The ratings, also
known as “preferences” or “utilities,” have a scale
of zero (representing death) to one (representing
perfect health). There are several methods for
obtaining these ratings. The Time-Trade-Off
method asks the individual doing the rating how
much healthy life they are willing to give up to be
cured of the condition. The Standard Gamble
method asks them how much of a risk of death
they are willing to incur in order to be cured of
the condition. There has been widespread use of
preference assessments in medical care, but they
have not yet been used to rate the quality of life
associated with substance abuse disorders.
The cost-effectiveness ratio represents a measure of how efficiently the proposed intervention
can produce an additional QALY. By using this
standard method, the cost-effectiveness of alternative innovations can be compared, helping
health-care payers decide which changes they
should adopt. The PHS Task Force did not recommend a standard of what constitutes a costeffective intervention, that is, how low the costeffectiveness ratio must be for an intervention to
be adopted. Others have observed that the U.S.
health care system adopts treatments that cost less
than $50,000 per quality-adjusted life year (28).
Finally, the figure also illustrates the concept
of diminishing marginal returns. Intervention D
is more costly than intervention B, and more
effective. The slope of the line connecting B to D
is greater than the slope of the line connecting A
to B. This means that the incremental cost-effectiveness ratio is greater. This illustrates a general
economic law of diminishing marginal returns.
Adding additional resources does not necessarily
result in a proportionate increase in production;
with very high levels of resource use, the production process becomes increasingly inefficient at
producing the desired outcome. The goal of the
decision maker is to adopt all interventions that
represent efficient ways of producing QALYs and
to disapprove of interventions with ratios that are
too high.
The PHS Task Force made other recommendations on how a cost-effectiveness analysis
should be conducted. Among these was the recommendation that society’s perspective be
adopted, so that all effects of an intervention on
cost will be included. To follow this recommendation, substance-abuse treatment studies should
include the effect of intervention on costs of med-

367

ical care, patient-incurred costs, and costs of public agencies such as social welfare and criminal
justice agencies.
With this background, we now examine how
cost-effectiveness analysis can help decision makers decide whether methadone maintenance
should be included in the scope of benefits of
health care plans, what ancillary services, dose,
and length of treatment are optimal, and whether
contingency contracts are an appropriate part of
treatment.
Should Methadone Maintenance Treatment Be
Offered as a Benefit of Health Care Plans?
Methadone maintenance treatment is not covered as a benefit by many private insurers and
state Medicaid programs (14). Recent studies
suggest that methadone maintenance treatment
should be included in health plans because it is
cost-effective.
The cost-effectiveness of methadone maintenance was estimated with a simple mortality
model. Providing access to methadone maintenance had an incremental cost-effectiveness ratio
of $5,915 per life-year (29). This model estimated the effect of expanded methadone access
using the change in mortality rates of IDUs after
Sweden imposed a moratorium on new
methadone enrollment. The model did not consider the effect of methadone treatment on health
care costs or on quality of life.
More recent work has considered not only
mortality, but also quality of life and the transmission of HIV, and the effect of methadone treatment on medical care costs (30). Expansion of
methadone treatment was estimated to have a
cost-effectiveness ratio of between $8,200 and
$10,900 per QALY, depending on the prevalence
of HIV in the community. A wide range of modeling assumptions found that most of the HIV
infections that were prevented would be among
IDUs, but because of their short life expectancy,
most of the gain in quality-adjusted life years
would be realized by members of the general population. In addition, this paper found that an
intervention that was twice as costly and half as
effective as methadone maintenance would still
be judged as cost-effective.
Both studies were limited to the health care
payer’s perspective. They did not include costs
incurred by patients or non-health care costs of
government agencies. Some studies have found
that reduction of public agency costs brought
about by treatment is substantial (24, 25). If these
additional costs were considered, they would
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have offset some of the treatment costs, lowering
the cost-effectiveness ratio.
These cost-effectiveness studies found that,
by the standards used to judge medical care interventions, methadone maintenance is highly costeffective. For example, its cost-effectiveness
ratio is lower than that of many HIV interventions. Prophylaxis for opportunistic infections of
AIDS has much higher ratios: $16,000 per QALY
to prevent Pneumocystis carinii pneumonia (31),
$35,000 – 74,000 for Mycobacterium avium complex, and more than $160,000 per QALY to prevent infection by cytomegalovirus (32, 33).
Chemoprophylaxis for high-risk occupational
exposure to HIV has a ratio of $37,000 per QALY
(34). Access to methadone maintenance has a
cost-effectiveness ratio that is similar to that of
other HIV prevention programs, including chemoprophylaxis for high-risk sexual exposure,
$6,300/QALY (35), and a program to increase
condom use among high-risk women,
$2,000/QALY (36).
Proponents of expanded methadone maintenance treatment should be encouraged by the
finding that it is a highly cost-effective treatment.
If they wish to apply cost-effectiveness rules to
demonstrate that methadone maintenance treatment should be offered, they must also consider
what cost-effectiveness analysis has to say about
the design of treatment programs and the interventions that have been proposed to improve
treatment effectiveness.
How Much Ancillary Service Should Be Offered
with Methadone Maintenance Treatment?
There is substantial evidence that methadone
maintenance is more effective when ancillary services, such as counseling, social services, and
medical care, are offered along with methadone.
According to a study of 17 clinics, patients in
programs that provided more frequent counseling
contacts were less likely to use illicit drugs (37).
According to another study, patients were retained
longer in programs that provided high-quality
social services (38). And cognitive-behavioral
interventions have been found to reduce risky
injection practices (39) and cocaine use (40).
Although the data referred to above is impressive, cost-effectiveness analysis is needed to
determine whether the additional benefit of different ancillary services justifies their costs. Few
studies have examined this question. A randomized trial compared a day-treatment program that
provided 25 hours a week of specialized services
to a standard methadone program that included
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only a few enhancements. This trial found that
the day-treatment program was three times more
costly, but that there was no significant difference
in patients’ use of illicit drugs (6). This result
suggests that, according to the dominance principle, the day-treatment program should not be
adopted — since it is more costly and not more
effective. However, the study has some limitations. The intervention was delivered over a limited time period and the alternative treatment was
not standard care; the study did not report the statistical significance of the dominance finding;
day-treatment patients were slightly less likely to
use drugs, and the study may simply have been
too small to detect an effect that was significant.
There are a variety of statistical methods that can
be used to determine the significance of costeffectiveness findings (41).
Another randomized trial found that
methadone with standard counseling yielded better outcomes than methadone alone, and that an
enhanced set of counseling and medical services
was even more effective (42). A subsequent
analysis considered the cost-effectiveness implications of this trial (43). This analysis reported a
cost-effectiveness ratio in terms of the annual cost
per abstinent patient, and concluded that the highest level of services was not cost-effective. There
are two problems with using abstinence as the
outcome measure. This outcome measure
assumes that there is no value in treatment effects
other than total abstinence. Other outcomes, such
as reduction in the use of opiates and the rate of
unsafe injection practices, should be considered.
Another problem is that we do not know how
much society is willing to pay for a year of abstinence from opiates. Had this study used QALY
as the outcome measure, we could have compared
the incremental cost-effectiveness ratios to the
ratios found for other types of health care.
Research on the impact of ancillary services
on methadone effectiveness suggests a number of
areas where cost-effectiveness research is needed.
The Treatment Outcome Prospective Study
(TOPS) found that patients were retained longer
when specialized professionals were involved in
diagnosis and development of treatment plans
(44). A cost-effectiveness study is needed to
determine whether using a different mix of treatment professionals will enhance the cost-effectiveness of methadone maintenance. This is a
compelling area for research, since staffing costs
account for most of the cost of treatment.
The effectiveness of psychosocial services
may depend on when they are offered. Services
offered at the beginning of a treatment episode
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may be especially cost-effective. One of the studies referred to earlier (38) found that if the treatment program provided high quality social services during the first month of treatment, patients
were three times as likely to be retained in treatment for at least a year. Patients in the 21
methadone clinics studied in the TOPS study
were more likely to remain in treatment if they
received more medical, psychosocial, and financial services during the first three months of treatment (44).
Services offered later in a treatment episode
may not be as cost-effective. A study of medical
maintenance found that about 83% of eligible
long-term methadone patients were treated successfully in programs that involved monthly
physician visits, dispensing a month’s supply of
take-home medication, and no ongoing counseling other than discussions with the treating physician about personal and medical problems (45).
Taken together, these studies suggest that the marginal value of social services may decline during
the later part of a treatment episode. Studies are
needed to determine the optimal timing of psychosocial services and to learn whether services
provided later in a treatment episode are sufficiently cost-effective to be justified.
A randomized trial found that individuals
waiting to enter comprehensive methadone treatment did better if they received methadone with
minimal services, rather than no treatment at all.
Patients who received this interim treatment were
less likely to use illicit opiates and had better
long-term outcomes (46). It would be worthwhile
to learn the incremental cost-effectiveness of
interim treatment compared to standard therapy
that includes psychosocial services. If the incremental cost-effectiveness of the additional services is not sufficiently large, then perhaps they
are not cost-effective. In other words, if there are
too few resources to treat all those who wish to
enter methadone treatment slots, it is possible that
resources could be better used to provide
methadone to a greater number of individuals, but
with minimal psychosocial services.
What Is the Proper Dose of Methadone?
There is extensive literature documenting the
greater effectiveness of higher doses of
methadone. Double-blind, randomized, controlled trials have found that patients who are
given higher methadone doses are retained longer
in treatment and are less likely to provide opiatepositive urine samples. The trials have demonstrated that a daily dose of 50 – 60 mg is superior
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to 20 mg (47, 48) and that a dose of 80 – 100 mg
is superior to 40 – 50 mg (49, 50). Observational
studies have also found that patients were
retained longer if they received a higher dose
(44 – 51), and that they also had fewer opiate-positive urine samples (52). One study reported that
the relative odds of patients using heroin while in
treatment were reduced by 2% for every 1 mg
increase in the daily dose of methadone (53).
Other studies have found that patients do better in
treatment programs that use higher doses (54).
There is growing evidence that different
patients require substantially different doses of
methadone, and that some patients require doses
well in excess of 100 mg per day (55). Treatment
for one group of patients was improved when
their daily dose was increased to a range of
between 110 and 780 mg (56). Cost-effectiveness
analysis will help to determine if high-dose treatments result in additional costs for such items as
additional medical evaluation or additional testing
of serum methadone levels.
Programs that provide higher doses have
other characteristics that may affect the cost of an
episode of care. High-dose programs have less
restrictive rules and the intent of retaining
patients longer (51). Treatment programs that
have a higher upper limit on dose are more likely
to have patients who are aware of their doses,
allow them to influence their doses, and grant
take-home privileges (17). These other characteristics are also associated with improved treatment
efficacy. Patients are more likely to be retained in
treatment when dosing policy is flexible (57) and
when they are informed of the doses that they
receive (58).
The efficacy of higher doses may be greater
when administered early in the treatment episode.
One study found that patients were less likely to
provide opiate-positive urine specimens if they
received higher methadone doses during the first
5 months of treatment; this measure of illicit drug
use was not affected by the dosages received later
in treatment (59). Another study found that the
maximum dose in the first 120 days of treatment
predicted subsequent retention (51). If higher
doses result in higher costs, then this strategy may
be more cost-effective if it is targeted to the early
months of treatment.
While high doses, flexible-dosing policies,
and informing patients of their dose are effective,
such treatment strategies are not uniformly
applied. A survey of 172 U.S. methadone maintenance programs found that nearly one-fourth of
methadone patients received a daily dose of less
than 40 mg per day, a level that most researchers
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regard as too low to be effective (17). This same
survey found that one-third of program patients
were not well-informed of their doses, and that
most patients had little or no influence over the
doses they received.
Methadone is inexpensive. The cost of
methadone, at less than a dollar a dose, makes up
only a small part of the total treatment cost. Specialized dispensing adds to this cost, but the cost
would be minimally affected by increasing the
dose, adopting flexible dosing policies, or tailoring the dose so it is adequate for the patient’s
need. Such policies represent low-cost interventions; given their benefits, they are likely to be
very cost-effective. A complete analysis requires
inclusion of any additional costs associated with
high doses, such as increased medical monitoring
of patients or the risk associated with higher
doses. Current studies suggest that such costs
would be relatively small compared to the consequences of continued injection drug use that
occurs when doses are too low.
How Long Should Treatment Continue?
There is considerable evidence that greater
time in methadone treatment is associated with
better outcomes. Methadone patients who were
in treatment longer used illicit drugs less frequently and were involved in fewer criminal
activities, according to the one-year follow-up
interviews conducted by the Drug Abuse Reporting Program (DARP) (60) and TOPS (61) studies,
and in the six-year follow-up interviews of DARP
subjects (62). Arbitrary termination of methadone
is associated with poor outcomes. A study of the
closure of a California methadone program found
that patients who continued their methadone treatment in a different program had better outcomes
than those who did not continue in any program
at all (63).
These observational studies were not randomized tests of the effect of longer treatment and
thus cannot prove that longer treatment causes
better outcomes. Although the studies had controls for the effect of patient characteristics,
unmeasured patient characteristics that predict
good treatment outcomes may also be associated
with longer stays.
A causal relationship between treatment length
and outcomes is suggested by studies that have
found that programs that limit treatment length
have poorer outcomes. Ball and Ross (16) found
that patients had better outcomes when enrolled in
programs that had long-term maintenance on
methadone as their treatment goal; patients in
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abstinence-oriented programs did more poorly.
Other studies (51 – 54) found that patients in programs that limit treatment length have poorer outcomes than those in programs without time limits.
This result, however, is confounded by the lower
doses used in the limited-length programs.
Long-term maintenance with methadone is
advocated because efforts at detoxification are
usually not successful. Long-term follow-up
studies have found that patients who terminate
methadone, even when detoxification is approved
by program staff, have low rates of abstinence
(64 – 66).
The efficacy of longer treatment has been
demonstrated in at least one randomized clinical
trial. Standard methadone care was compared to
a 180-day detoxification program with enhanced
services; despite the enhancements, the shorter
program was less effective (67).
Although there is strong evidence that longer
treatment is more effective, limits are often
placed on the length of time patients may receive
methadone. A survey of U.S. treatment programs
found that 32% of their patients were encouraged
to detoxify from methadone within the first 6
months of their treatment (17). Many health
plans specify a maximum number of weeks of
methadone maintenance that will be covered (14).
It is not known whether current limits on
treatment length are based on cost-effectiveness
considerations. Treatment length may be limited
because of the social stigma associated with
methadone treatment, moral judgments made
about opioid dependence, and the belief by some
that abstinence is the only acceptable treatment
outcome. There are economic incentives to limit
treatment length. The limits on methadone treatment specified by many private insurance plans
have shifted treatment costs to the public sector
(14).
A National Institutes of Health panel on
methadone treatment recommended that “most, if
not all, patients require continuous treatment
[with methadone] for many years, and perhaps for
life” (68). Opioid dependence is a chronic condition for which many patients cannot be cured;
thus they require indefinite treatment, much as
insulin is required by diabetics.
The six-year follow-up of DARP data found
that patients who had received fewer than 90 days
of treatment did not do better than patients who
were never treated (62). Very short treatments
have a cost; if they yield no benefit, the dominance
principle holds that they are not cost-effective.
A medical model of maintenance therapy has
been proposed for long-term methadone patients.
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Pilot programs have enrolled longstanding
patients with good records of compliance. The
patients make monthly visits to a primary care
physician and receive a month’s supply of medication. Outcomes appear to be at least as good
as those achieved in methadone treatment programs (45, 69, 70). If medical maintenance lowers the cost of treating long-term patients without
compromising the outcomes, it will strongly dominate standard care.
Should Contingency Contracting Be
Employed?
Most methadone patients are required to provide regular urine samples that are screened for
illicit drugs. The value of this monitoring is not
precisely known. It appears to have little value if
the information is not used to guide care. When
patients from 5 clinics were randomized to either
a monitored or unmonitored group, surprise urinalysis found no statistically significant difference in the rate of illicit drug use (71). Patients
assigned to the monitored group had fewer positive urinalyses, but they were also more likely to
drop out of treatment. The authors of this report
note that a system of monitoring urine samples
may result in 5 – 11% fewer drug-positive urine
specimens, but they were uncertain about whether
the cost was worth the result.
Other trials have undertaken specific interventions that are contingent on the results of urine
monitoring. Patients agree to contracts that specify the consequences of a positive urinalysis. It
may affect their tenure in treatment, the dose they
receive, whether they are granted take-home privileges, or whether they receive incentives such as
vouchers or cash credits.
A randomized trial evaluated a structured
treatment program that required patients to provide negative urine specimens for at least one
month out of every four, or else be discharged
(72). This intervention resulted in significantly
less drug use and greater retention.
Methadone patients reduced their use of illicit
opiates when their dose was changed as a result
of a positive urinalysis (73). Patients reduced
their drug use regardless of whether the dose was
increased or decreased; however, the patients who
were given a decreased dose were more likely to
drop out of treatment.
A recent trial gave patients the choice
between a take-home dose or a $25 voucher as
their reward for a negative urinalysis (74). This
intervention reduced use of opiates and cocaine.
Cost-effectiveness research is needed to deter-
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mine if the improvement in outcomes achieved by
these interventions justifies their cost. Economic
analysis will be especially important in justifying
the use of contingent rewards.
A cost-effectiveness study examined a trial in
a 180-day methadone detoxification program that
rewarded negative urinalyses with cash credits
(75). Patients who were randomized to the contingent rewards group were more likely to provide urine and breath samples that were free of
drugs and alcohol. The contingency payments
were a small part of the total cost of treatment.
The contingent rewards group had higher treatment costs and incurred fewer health care costs,
suggesting that the extra treatment costs are substantially offset by reductions in health care cost;
however, the differences were not statistically significant. The authors report a cost-effectiveness
ratio of $17.27 per 1% increase in the individuals
whose samples were free of illicit substances.
This ratio excludes the effect of treatment on
health care costs. The use of abstinence as the
outcome raises two problems. First, it does not
value reductions in substance use that do not
involve abstinence. Second, since the value of
achieving abstinence has not been established, it
is not known how low the ratio must be for the
intervention to be considered cost-effective.
Discussion
Cost-effectiveness methods developed for the
evaluation of health care have determined that
expansion of methadone maintenance treatment
capacity has a cost-effectiveness ratio that is
lower than many widely used medical care interventions (29, 30). An important benefit of the
expansion of methadone treatment capacity is a
reduction in the transmission of HIV, an outcome
that benefits the general population. This benefit
is so substantial that expansion of methadone
treatment is cost-effective regardless of what
assumptions are made about the effect of opiate
dependence or methadone prescription on quality
of life (30).
For cost-effectiveness methods to be more
widely applied to the substance abuse treatment
system, however, information on quality-of-life
adjustments will be needed. A key research gap
is the need for preference assessments, to allow
cost-effectiveness researchers to measure substance abuse outcomes in terms of QualityAdjusted Life Years.
Because cost-effectiveness analysis is a tool
for assigning community health care resources,
community ratings should be used to assign qual-
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ity adjustments to health states (26). Quality
adjustments are needed to reflect the quality of
life of untreated addicts and methadone maintenance patients. These adjustments will need to
reflect the effect of co-morbidities, including HIV
infection and AIDS.
In the absence of this information, cost-effectiveness analysts will be able to make only limited progress. They will be able to apply the
dominance principle, recommending adoption of
interventions that save costs and improve outcomes. Unfortunately, dominance is an inadequate tool for the evaluation of most policies.
Dominance does not tell whether to adopt a policy that would both increase costs and improve
outcomes (such as proposed treatment enhancements). It also does not help when choosing a
policy designed to save costs at the expense of
worsening outcomes (e.g., policies that limit dose,
counseling services, or treatment length).
When dominance does not apply, the decision
maker must evaluate the incremental cost-effectiveness ratio. Most economic evaluations of
methadone maintenance have calculated this ratio
using natural units of outcome, such as number of
weeks with negative urinalysis, or the number of
years of abstinence from illicit drugs. It is difficult to judge ratios that use this type of outcome
measure. For example, no one has determined
how much society should pay to achieve an abstinent year of life. In addition, such measures do
not reflect the multi-dimensional nature of outcomes, such as reduced medical co-morbidities,
or the effect of the treatment itself on the quality
of life.
Incremental cost-effectiveness ratios that use
QALYs as the outcome can be compared to the
ratios found in other studies, and to the $50,000
per QALY threshold that has become the de facto
standard for the U.S. health care system. The
promise of this approach is that it will optimize
the use of health care resources, maximizing the
total number of QALYs that can be achieved with
available health care resources. This promise can
be achieved only if quality adjustments are developed that accurately reflect the value that society
places on life spent with opioid disorders. These
adjustments are needed for individuals with
untreated opioid dependence and those in
methadone maintenance.
Policy makers may be tempted to incorporate
lower social preferences for health states involving illicit injection of drugs, by applying stricter
criteria for cost-effectiveness, that is, by adopting
a threshold that is higher than $50,000 per QALY.
This would be inappropriate; quality adjustments
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are the way to incorporate these social preferences. A higher threshold would also undervalue
the benefit that the non-drug-using population
receives from maintenance treatment via reduced
spread of HIV.
It must be conceded that cost-effectiveness
considerations are not the only factors that
shape methadone treatment policies. Untreated
IDUs and methadone patients may be seen as
less deserving due to the social stigma associated with drug use. Decision makers are influenced by philosophical and moral opposition to
opiate substitution therapy. Practices which are
known to be ineffective, including inadequate
doses and limits on treatment, are still widely
employed.
Economic analysts face a daunting challenge.
They must find the effect of treatment on cost and
outcomes, including the social valuation for these
health states. They must also include the
dynamic effect of treatment on the spread of communicable diseases, and on social service and
criminal justice systems. If this can be accomplished, then improved cost-effectiveness analysis
will allow treatment for opioid dependence to be
compared to other health care interventions. A
likely result is that they will find that funds currently used for health care may be more costeffectively applied to methadone treatment of opioid dependence. The stigma associated with
opiate dependence, however, may prevent policy
makers from treating methadone on a parity with
other health care interventions.
Even if policy makers cannot regard treatment of opiate addiction on the same level as
other health care interventions, cost-effectiveness
analysis can still play a role in determining the
best use of treatment resources. If all substanceabuse cost-effectiveness studies included the
QALY among the outcomes they measure, then
decision makers would be able to compare interventions and adopt policies that maximize
QALYs among those who seek treatment for opiate addiction.
Acknowledgments
We gratefully acknowledge the support of the
Health Services Research and Development Service of the U.S. Department of Veterans Affairs,
and the helpful comments of Carmen Masson,
Ph.D., Keith Humphreys, Ph.D., and Herman
Joseph, Ph.D. The views expressed in this article
are those of the authors and do not necessarily
represent the official policy of the Department of
Veterans Affairs.

Vol. 67 Nos. 5 & 6

COST-EFFECTIVENESS OF METHADONE MAINTENANCE—BARNETT

References
1. Hubbard RL, Marsden ME, Rachal JV, et al. Drug abuse treatment: A national study of effectiveness. Chapel Hill (NC)
and London: University of North Carolina Press; 1989.
2. Bellis DJ. Reduction of AIDS risk among 41 heroin addicted
female street prostitutes: Effects of free methadone maintenance. J Addict Dis 1993; 12:7 – 23.
3. Meandzija B, O’Connor PG, Fitzgerald B, et al. HIV infection
and cocaine use in methadone maintained and untreated
intravenous drug users. Drug Alcohol Depend 1994;
36:109 – 113.
4. Caplehorn JR, Ross MW. Methadone maintenance and the likelihood of risky needle-sharing. Int J Addict 1995;
30:685 – 698.
5. Metzger DS, Navaline H, Woody GE. Drug abuse treatment as
AIDS prevention. Public Health Rep 1998; 113 Suppl
1:97 – 106.
6. Avants SK, Margolin A, Sindelar JL, et al. Day treatment versus
enhanced standard methadone services for opioid-dependent
patients: A comparison of clinical efficacy and cost. Am J
Psychiatry 1999; 156:27 – 33.
7. Caplehorn JR, Dalton MS, Cluff MC, Petrenas AM. Retention
in methadone maintenance and heroin addicts’ risk of death.
Addiction 1994; 89:203 – 209.
8. Fugelstad A, Rajs J, Bottiger M, Gerhardsson de Verdier M.
Mortality among HIV-infected intravenous drug addicts in
Stockholm in relation to methadone treatment. Addiction
1995; 90:711 – 716.
9. Gronbladh L, Ohlund LS, Gunne LM. Mortality in heroin addiction: Impact of methadone treatment. Acta Psychiatr Scand
1990; 82:223 – 227.
10. Gleghorn AA, Jones TS, Doherty MC, et al. Acquisition and use
of needles and syringes by injecting drug users in Baltimore,
Maryland. J Acquir Immune Defic Syndr Hum Retrovirol
1995; 10:97 – 103.
11. Hahn RA, Onorato IM, Jones TS, Dougherty J. Prevalence of
HIV infection among intravenous drug users in the United
States. JAMA 1989; 261:2677 – 2684.
12. Watters JK. Trends in risk behavior and HIV seroprevalence in
heterosexual injection drug users in San Francisco,
1986 – 1992. J Acquir Immune Defic Syndr 1994;
7:1276 – 1281.
13. American Methadone Treatment Association. Methadone Maintenance Provider Survey, 1998. [217 Broadway, Suite 2304,
New York, NY 10007. (212)566-5555. Email:
amermeth@aol.com]
14. McCarty D, Frank RG, Denmead GC. Methadone maintenance
and state Medicaid managed care programs. Milbank Q
1999; 77(3):341 – 362, 274.
15. Farley TA, Cartter ML, Wassell JT, Hadler JL. Predictors of outcome in methadone programs: Effect of HIV counseling and
testing. AIDS 1992; 6:115 – 121.
16. Ball JC, Ross A. The effectiveness of methadone maintenance
treatment. New York: Springer-Verlag; 1991.
17. D’Aunno T, Vaughn TE. Variations in methadone treatment
practices. Results from a national study. JAMA 1992;
267:253 – 258.
18. Rettig RA, Yarmolinsky A. Federal regulation of methadone
treatment. Washington (DC): National Academy Press; 1995.
19. Novick DM. The medically ill substance abuser. In: Lowinson
JH, Ruiz P, Millman RB, Langrod JG, editors. Substance
abuse: A comprehensive textbook. Baltimore: Williams &
Wilkins; 1992. pp. 657 – 674.

373

20. Gable CB, Tierce JC, Simison D, et al. Costs of HIV+/AIDS at
CD4+ counts disease stages based on treatment protocols. J
Acquir Immune Defic Syndr Hum Retrovirol 1996;
12:413 – 420.
21. Stein MD. Injected-drug use: Complications and costs in the
care of hospitalized HIV-infected patients. J Acquir Immune
Defic Syndr 1994; 7:469 – 473.
22. Swan JH, Benjamin AE. IV drug use, dementia, and nursing
home care for PWAs (persons with AIDS). J Health Soc Policy 1993; 4:79 – 91.
23. Seage GD, Hertz T, Stone VE, Epstein AM. The effects of intravenous drug use and gender on the cost of hospitalization for
patients with AIDS. J Acquir Immune Defic Syndr 1993;
6:831 – 839.
24. Gerstein DR, Johnson RA, Harwood H, et al. Evaluating recovery services: The California Drug and Alcohol Treatment
Assessment (CALDATA). Sacramento (CA): California
Department of Alcohol and Drug Programs; 1994.
25. Harwood JJ, Hubbard RL, Collins JJ, Rachal JV. A cost benefit
analysis of drug abuse treatment. Research in Law and Policy Studies 1995; 3:191 – 214.]
26. Gold MR, Siegel JE, Russell LB, Weinstein MC. Cost-effectiveness in health and medicine. New York: Oxford University
Press; 1996.
27. Torrance GW, Feeny D. Utilities and quality-adjusted life years.
Int J Technol Assess Health Care 1989; 5:559 – 575.
28. Owens DK. Interpretation of cost-effectiveness analysis [editorial]. J Gen Intern Med 1998; 13:716 – 717.
29. Barnett PG. The cost-effectiveness of methadone maintenance
as a health care intervention. Addiction 1999; 94:479 – 488.
30. Zaric G, Barnett P, Brandeau M. HIV transmission and the costeffectiveness of methadone maintenance. Am J Public Health
2000; 90:1100 – 1111.
31. Freedberg KA, Scharfstein JA, Seage GR 3rd, et al. The costeffectiveness of preventing AIDS-related opportunistic infections. JAMA 1998; 279:130 – 136.
32. Paltiel AD, Scharfstein JA, Seage GR 3rd, et al. A Monte Carlo
simulation of advanced HIV disease: Application to prevention of CMV infection. Med Decis Making 1998;
18:S93 –S105.
33. Paltiel A, Freedberg K. The Cost-effectiveness of preventing
cytomegalovirus disease in AIDS patients. Interfaces 1998;
28:34 – 51.
34. Pinkerton SD, Holtgrave DR, Pinkerton HJ. Cost-effectiveness
of chemoprophylaxis after occupational exposure to HIV.
Arch Intern Med 1997; 157:1972 – 1980.
35. Pinkerton SD, Holtgrave DR, Bloom FR. Cost-effectiveness of
post-exposure prophylaxis following sexual exposure to HIV.
AIDS 1998; 12:1067 – 1078.
36. Holtgrave DR, Kelly JA. Preventing HIV/AIDS among highrisk urban women: The cost-effectiveness of a behavioral
group intervention. Am J Public Health 1996;
86:1442 – 1445.
37. Magura S, Nwakeze PC, Kang SY, Demsky S. Program quality
effects on patient outcomes during methadone maintenance:
A study of 17 clinics. Subst Use Misuse 1999;
34:1299 – 1324.
38. Condelli WS. Strategies for increasing retention in methadone
programs. J Psychoactive Drugs 1993; 25:143 – 147.
39. O’Neill K, Baker A, Cooke M, et al. Evaluation of a cognitivebehavioral intervention for pregnant injecting drug users at
risk of HIV infection. Addiction 1996; 91:1115 – 1125.
40. Rosenblum A, Magura S, Palij M, et al. Enhanced treatment outcomes for cocaine-using methadone patients. Drug Alcohol
Depend 1999; 54:207 – 218.

374

THE MOUNT SINAI JOURNAL OF MEDICINE

41. Polsky D, Glick HA, Willke R, Schulman K. Confidence intervals for cost-effectiveness ratios: A comparison of four methods. Health Econ 1997; 6:243 – 252.
42. McLellan AT, Arndt IO, Metzger DS, et al. The effects of psychosocial services in substance abuse treatment. JAMA
1993; 269:1953 – 1959.
43. Kraft MK, Rothbard AB, Hadley TR, et al. Are supplementary
services provided during methadone maintenance really costeffective? Am J Psychiatry 1997; 154:1214 – 1219.
44. Joe GW, Simpson DD, Hubbard RL. Treatment predictors of
tenure in methadone maintenance. J Subst Abuse 1991;
3:73 – 84.
45. Novick DM, Joseph H. Medical maintenance: The treatment of
chronic opiate dependence in general medical practice. J
Subst Abuse Treat 1991; 8:233 – 239.
46. Yancovitz SR, Des Jarlais DC, Peyser NP, et al. A randomized
trial of an interim methadone maintenance clinic. Am J Public Health 1991; 81:1185 – 1191.
47. Strain EC, Stitzer ML, Liebson IA, Bigelow GE. Dose-response
effects of methadone in the treatment of opioid dependence.
Ann Intern Med 1993; 119:23 – 27.
48. Johnson RE, Jaffe JH, Fudala PJ. A controlled trial of buprenorphine treatment for opioid dependence. JAMA 1992;
267:2750 – 2755.
49. Ling W, Charuvastra C, Kaim SC, Klett CJ. Methadyl acetate
and methadone as maintenance treatments for heroin addicts.
A Veterans Administration cooperative study. Arch Gen Psychiatry 1976; 33:709 – 720.
50. Strain EC, Bigelow GE, Liebson IA, Stitzer ML. Moderate- vs
high-dose methadone in the treatment of opioid dependence:
A randomized trial. JAMA 1999; 281:1000 – 1005.
51. Caplehorn JR, Bell J. Methadone dosage and retention of
patients in maintenance treatment. Med J Aust 1991;
154:195 – 199.
52. Siassi I, Angle BP, Alston DC. Comparison of the effect of high
and low doses of methadone on treatment outcome. Int J
Addict 1977; 12:993 – 1005.
53. Caplehorn JR, Bell J, Kleinbaum DG, Gebski VJ. Methadone
dose and heroin use during maintenance treatment. Addiction
1993; 88:119 – 124.
54. McGlothlin WH, Anglin MD. Long-term follow-up of clients of
high- and low-dose methadone programs. Arch Gen Psychiatry 1981; 38:1055 – 1063.
55. Leavitt S, Shinderman M, Maxwell S, et al. When “enough ” is
not enough: New perspectives on optimal methadone maintenance dose. Mt Sinai J Med 2000; 67:404 – 411.
56. Maxwell S, Shinderman M. Optimizing response to methadone
maintenance treatment: Use of higher-dose methadone. J
Psychoactive Drugs 1999; 31:95 – 102.
57. Brown BS, Watters JK, Iglehart AS. Methadone maintenance
dosage levels and program retention. Am J Drug Alcohol
Abuse 1982; 9:129 – 139.
58. Condelli WS, Dunteman GH. Exposure to methadone programs
and heroin use. Am J Drug Alcohol Abuse 1993; 19:65 – 78.
59. Handal PJ, Lander JJ. Methadone treatment: Program evaluation
and dose response relationships. Int J Addict 1976;
11:363 – 375.

October/November 2000

60. Simpson DD. The relation of time spent in drug abuse treatment
to posttreatment outcome. Am J Psychiatry 1979;
136:1449 – 1453.
61. French MT, Zarkin GA, Hubbard RL, Rachal JV. The effects of
time in drug abuse treatment and employment on posttreatment drug use and criminal activity. Am J Drug Alcohol
Abuse 1993; 19:19 – 33.
62. Simpson DD. Treatment for drug abuse. Follow-up outcomes
and length of time spent. Arch Gen Psychiatry 1981;
38:875 – 880.
63. Anglin MD, Speckart GR, Booth MW, Ryan TM. Consequences
and costs of shutting off methadone. Addict Behav 1989;
14:307 – 326.
64. Stimmel B, Goldberg J, Rotkopf E, Cohen M. Ability to remain
abstinent after methadone detoxification. A six-year study.
JAMA 1977; 237:1216 – 1220.
65. Cushman P, Jr. Abstinence following detoxification and
methadone maintenance treatment. Am J Med 1978;
65:46 – 52.
66. Dole VP, Joseph H. Long-term outcome of patients treated with
methadone maintenance. Ann N Y Acad Sci 1978;
311:181 – 189.
67. Sees K, Delucchi K, Masson C, et al. A Randomized, controlled
trial of methadone maintenance versus 180-day psychosocially-enriched detoxification: Drug use, HIV-risk and psychosocial functioning. JAMA 2000; 283(10):1303 – 1310.
68. NIH Consensus Conference. Effective medical treatment of opiate addiction. National Consensus Development Panel on
Effective Medical Treatment of Opiate Addiction. JAMA
1998; 280:1936 – 1943.
69. Novick DM, Joseph H, Salsitz EA, et al. Outcomes of treatment
of socially rehabilitated methadone maintenance patients in
physicians’ offices (medical maintenance): Follow-up at
three and a half to nine and a fourth years. J Gen Intern Med
1994; 9:127 – 130.
70. Schwartz RP, Brooner RK, Montoya ID, et al. A 12-year followup of a methadone medical maintenance program. Am J
Addict 1999; 8:293 – 299.
71. Havassy B, Hall S. Efficacy of urine monitoring in methadone
maintenance. Am J Psychiatry 1981; 138:1497 – 1500.
72. McCarthy JJ, Borders OT. Limit setting on drug abuse in
methadone maintenance patients. Am J Psychiatry 1985;
142:1419 – 1423.
73. Stitzer ML, Bickel WK, Bigelow GE, Liebson IA. Effect of
methadone dose contingencies on urinalysis test results of
polydrug-abusing methadone-maintenance patients. Drug
Alcohol Depend 1986; 18:341 – 348.
74. Chutuape MA, Silverman K, Stitzer ML. Use of methadone
take-home contingencies with persistent opiate and cocaine
abusers. J Subst Abuse Treat 1999; 16:23 – 30.
75. Hartz DT, Meek P, Piotrowski NA, et al. A cost-effectiveness
and cost-benefit analysis of contingency contractingenhanced methadone detoxification treatment. Am J Drug
Alcohol Abuse 1999; 25:207 – 218.

