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Abstract

Contingency management (CM) interventions are based on operant principles and
are effective in promoting health behaviors. Despite their success, a common criti-
cism of CM is that its effects to not persist after the intervention is withdrawn. Many
CM studies evaluate posttreatment effects, but few investigate procedures for pro-
moting maintenance. Token economy interventions and CM interventions are pro-
cedurally and conceptually similar. The token economy literature includes many
studies in which procedures for promoting postintervention maintenance are evalu-
ated. A systematic literature review was conducted to synthesize the literature on
treatment maintenance in token economies. Search procedures yielded 697 articles,
and application of inclusion/exclusion criteria resulted in 37 articles for review. The
most successful strategy is to combine procedures. In most cases, thinning or fad-
ing was combined with programmed transfer of control via social reinforcement or
self-management. Social reinforcement and self-monitoring procedures appear to
be especially important, and were included in 70% of studies involving combined
approaches. Thus, our primary recommendation is to incorporate multiple mainte-
nance strategies, at least one of which should facilitate transfer of control of the tar-
get behavior to other reinforcers. In addition, graded removal of the intervention,
which has also been evaluated to a limited extent in CM, is a reasonable candidate
for further development and evaluation. Direct comparisons of maintenance pro-
cedures are lacking, and should be considered a research priority in both domains.
Researchers and clinicians interested in either type of intervention will likely benefit
from ongoing attention to developments in both areas.
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Introduction

Contingency management (CM) is typically construed as a category of consequence-
based interventions used to change the frequency of health-related target behaviors. To
be successful, these interventions require precise and objective measurement of behavior.
They also typically involve provision of token reinforcers (i.e., cash, gift-cards, vouch-
ers), exchangeable for goods and services, contingent on the occurrence (or nonoccur-
rence) of the target behavior. CM has been successfully applied to medication adherence
(DeFulio & Silverman, 2011), physical activity and weight management (e.g., Kurti &
Dallery, 2013), diabetes management (e.g., Raiff & Dallery, 2010), and breastfeeding
(Washio et al., 2017). However, the dominant application of modern CM is to reduce the
use of drugs, including opioids, stimulants, alcohol, cannabis, and nicotine (Davis et al.,
2016; Lussier et al., 2006; Prendergast et al., 2006). CM interventions have been shown
to be effective in well over 100 randomized controlled trials, and several meta-analyses
(e.g., Dutra et al., 2008) have found them to be the most effective psychosocial interven-
tion for substance use disorders. Despite this robust evidence base, adoption of CM in
clinical settings has been slow, in part due to persistent criticisms.

Among the most common criticisms of CM is that the treatment effects of the
intervention typically do not persist long after the intervention is removed. First, it
should be noted that any behavior that is not reinforced will decline in frequency.
This is a basic principle of operant conditioning. Second, substance use disorders
are chronic conditions (McLellan et al., 2000). Thus, relapse is a common outcome
after any substance use disorder treatment, and is not a special weakness of CM.

Posttreatment effects, also called treatment maintenance, are partly attributable
to the process of stimulus generalization. Stimulus generalization is said to occur
when a behavior persists in the presence of novel stimuli, most commonly an envi-
ronment outside the one in which the target behavior was trained. This was most
notably described by Stokes and Baer (1977), who emphasized the importance of
programming interventions in a manner that would facilitate stimulus generaliza-
tion. According to Stokes and Baer, generalization can be claimed when no further
experimental manipulations are required to produce the desired changes in behav-
ior. In the case of CM for substance use disorder, stimulus generalization could
reasonably be incorporated into an account of treatment maintenance, because by
definition the latter includes continuation of the behavior after the clinical sup-
ports that produced it have been withdrawn.

A full conceptual account of treatment maintenance will not be attempted here.
However, we speculate that in addition to stimulus generalization, successful
maintenance of drug abstinence is often a product of the establishment of instruc-
tional control of abstinence-related behaviors by rules, and more direct control of
these behaviors from a variety of reinforcing consequences, at least some of which
are likely social in nature. This account is consistent with the first study to show
robust posttreatment effects in CM. That study featured an intensive behavioral
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program called the community reinforcement approach (CRA) that involved rear-
rangement of the participants’ work, family, and social environment to promote
abstinence (Hunt & Azrin, 1973). Since the 1990s, CRA has been combined with
voucher-based reinforcement therapy (VBRT), a CM program in which partici-
pants earn vouchers, exchangeable for goods and services, contingent upon the
provision of a drug test indicating recent abstinence (Higgins et al., 1993). In a
seminal study of CM treatment maintenance, Higgins et al. (2000) evaluated a
CM intervention for people with cocaine use disorder. Participants were randomly
assigned to the CRA plus vouchers contingent on cocaine abstinence, or a control
group that received CRA with yoked noncontingent vouchers. Participants who
received CRA with vouchers had significantly greater abstinence from cocaine
over an 18-month follow-up period (Higgins et al., 2000). In a later study, Petry
et al. (2017) found Higgins et al. to be 1 of 21 studies that showed a significant
improvement in outcomes relative to controls months after the CM interventions
were discontinued, and a meta-analysis found CM to be more effective than other
evidence-based approaches in reducing objective indices of drug use up to a year
after treatment (Ginley et al., 2021). Although these findings are promising, devel-
opment of procedures that enhance posttreatment effects of CM intervention is
still a research priority in the domain of substance-use disorder, because specific
procedures that produce or at least promote treatment maintenance have not been
identified, and substantial room for improvement remains.

The Token Economy

Another intervention that relies on the provision of token reinforcers contingent
upon a target behavior is the token economy. As with most CM interventions, token
economy interventions involve reinforcing desirable behavior with tokens that can
be later exchanged for preferred items, privileges, and activities, called “back-up
reinforcers.” Token economies have a long history of clinical application, including
modifying the behavior of individuals with mental illnesses in psychiatric facili-
ties (Ayllon & Azrin, 1965), increasing attendance and task completion with chil-
dren in juvenile court (Phillips et al., 1971), and promoting classroom participation
(Boniecki & Moore, 2003). Token economies are easily disseminated and typically
potent interventions. They have been implemented successfully across all manner
of settings, with target populations and behaviors of all kinds.

Similarities between CM and Token Economies

Token economies involve similar procedures and the same behavioral processes as
CM interventions. Most important, all token economies and the large majority of
CM interventions produce their effects through the delivery of generalized condi-
tioned reinforcers (i.e., conditioned reinforcers that have been paired with several
primary reinforcers). For example, money is effectively established as a reinforcer
by an enormous number of motivating operations, in that it can be exchanged for
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anything that can be bought (Kelleher & Gollub, 1962; Skinner, 1953). In a token
economy, a token may be exchangeable for many different back-up reinforcers and
can maintain a target behavior in the face of changes in preferences for back-up
reinforcers, whether temporary or permanent (Skinner, 1953). This results in less
need to tailor reinforcers to specific individuals or conduct frequent preference
assessments in the face of shifting motivational operations. Tokens also bridge the
delay between a response and a terminal reinforcer (Kelleher, 1966; Skinner, 1953;
Wolfe, 1936), which is especially useful in situations in which the delivery of the
primary reinforcer is disruptive or impossible. In addition, incentives provided in
CM and token economy interventions can be saved rather than spent immediately
(Subramaniam et al., 2017), which opens access to reinforcers that would otherwise
be too expensive to be practical.

Beyond procedural and conceptual similarities, treatment maintenance is a critical
issue in both domains. The social significance of treatment maintenance was recog-
nized early in the development of these interventions. For example, Winett and Win-
kler (1972) discussed importance of using behavior analytic techniques to lead inde-
pendent, meaningful lives outside of treatment, rather than conforming to the status
quo of their current environment. The purpose of Ayllon and Azrin’s (1965) seminal
work on token economies was to develop procedures that promoted independence for
participants with mental health disorders. Likewise, Shedletsky and Voineskos (1976)
discussed token economy systems used by inpatient psychiatric hospitals, which have
often failed to adequately integrate patients into the community. The authors discuss
a procedure for gradually fading out a token economy system as a participant is inte-
grated back into the community and the importance of community-based programs to
maintain treatment gains produced by the token economy.

Advantages of the Token Economy Literature as a Source
of Postintervention Maintenance Strategies

Because of the procedural and conceptual similarities between CM and token
economies, findings in token economy research are likely to be generalizable to
CM interventions. As such, the token economy literature appears to be an ideal
source for candidate procedures that could improve treatment maintenance out-
comes in CM. It is important to note that the token economy literature has several
features that make it a more fertile ground for candidate procedures than the CM
literature itself. Chief among these is that CM literature has relatively few experi-
ments dedicated to systematic analysis of specific design features of the interven-
tion. Current CM procedures are essentially unchanged since the development of
voucher-based (Higgins et al., 1991) and prized-based (Petry et al., 2000) CM.
Most CM studies that involve evaluation of procedures investigate reinforce-
ment magnitude and changes in reinforcement magnitude over time (e.g., Dallery
et al., 2001; Roll et al., 2006; Roll & Higgins, 2000; Silverman et al., 1999),
whereas the remainder are largely focused on aspects of drug testing (e.g., Chutu-
ape et al., 2001; Correia et al., 2003; Correia et al., 2005). At present, a review
of the CM literature on procedures for promoting postintervention maintenance is
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premature due to a paucity of relevant research. In contrast, the token literature
includes many studies designed to evaluate procedures within token economy
interventions. A secondary advantage of reviewing the token economy literature
is that studies in this research domain often feature single-subject designs. Sin-
gle-subject designs are better suited for identifying critical intervention features
and parameters (see Hackenberg, 2009, 2018, for substantial reviews on token
economy procedures evaluated in single-subject designs and demonstrations of
their use in explaining important behavioral processes). In contrast, the CM lit-
erature is comprised largely of group designs (see Petry et al., 2017; Dutra et al.,
2008, for overviews of CM randomized controlled trials). Such designs are the
gold standard for evaluating treatment effects at a group level, but they depend
on inferential statistics and averaging of data, and as such obscure behavioral
processes apparent when analysis is conducted at the level of the individual.
Although some of the token economy studies included in the present review fea-
ture group designs, the more frequent use of single-subject designs in this litera-
ture is harmonious with the goals of this review. Overall, the combination of a
much larger relevant token economy literature and the generalizability of token
economy research to the domain of contingency management has establish the
token economy as the strongest source of information regarding postintervention
maintenance strategies for use in CM.

Maintenance Strategies

Treatment maintenance has been a topic of token economy research since the
1960s. Jones and Kazdin (1975) provided a brief overview of techniques that
promote treatment maintenance after the discontinuation of a token economy
intervention. As part of their introduction, they highlighted several procedures
for promoting maintenance. First, stimuli previously paired with the delivery of
token reinforcers, typically social reinforcers like peer and teacher praise, have
been used after the token economy has been withdrawn (e.g., Chadwick & Day,
1971). Second, participants in a token program can be taught to implement the
contingencies themselves (Fuoco et al., 1988). This is called self-monitoring,
and removes the requirement of a teacher or caregiver to maintain the token
contingency. In addition, intermittent reinforcement schedules have been used
to promote resistance to extinction (Kazdin & Polster, 1973). To promote main-
tenance, token economies have also been faded prior to their complete removal
(e.g., Sullivan & O’Leary, 1990). Mcllvane and Dube (1992) describe fading
as a procedure in which a stimulus is gradually removed as a method of trans-
ferring stimulus control. This can be achieved by manipulating the intensity,
shape, or form of a stimulus, or the temporal relation between the onset of a
prompt and stimulus (Schlichenmeyer et al., 2015). In a token economy this
typically involves manipulating the physical properties of a token or gradually
removing caregiver involvement in running the token economy. Though not dis-
cussed by Jones and Kazdin (1975), a final important maintenance procedure
often described interchangeably with fading is called “thinning,” which involves
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gradually increasing one of the response requirements in a token economy. This
can be accomplished by increasing the response requirement for earning a token
(i.e., token production schedule), exchanging a token (i.e., exchange production
schedule), or by increasing the requirement for producing a token exchange (i.e.,
token exchange schedule).

Decades of token maintenance research has been produced since the over-
view provided by Jones and Kazdin (1975). Despite the vast body of literature,
token maintenance research has yet to be synthesized. The purpose of the present
review is to synthesize and evaluate the token maintenance literature, and use the
results to inform approaches to maintenance in CM. The present synthesis of the
token maintenance literature, though undertaken to promote innovation in CM
intervention design, could also be of value to a broader array of behavior analysts
concerned with maintenance of the effects of token economy interventions.

Methods

Articles included in the review were identified using the databases Web of Science
and Psyclnfo. The first and third authors conducted all searches, and each reviewed the
entirety of search results; accepting articles for further review or applying exclusion
criteria. Figure 1 shows the search process and results.

Literature Search Procedures

The databases Web of Science and PsycInfo were searched. The term “Token*” was
required to be in the title of the returned articles. In addition, at least one of the fol-
lowing Topic terms was required to be included: maint*, withdraw, extinction, intermit-
tent, generaliz*, programmed, long-term, momentum, posttreatment, relapse, renewal,

[ Identification of studies via databases and registers ] [ Identification of studies via other methods ]

Records identified from:
Bi-directional citation search (n = 2)
Seminal Review Reference Search
(n=5)

Records removed before screening:

Records identified from Irrelevant records removed (n =349)

Databases (n = 697)

- 1

Abstracts screened
(n = 348)

Identification

Records excluded (n = 206)

- No Intervention (n = 144)

- Did not Report Maintenance (n = 41)

- Did not Describe Maintenance (n = 15)
- Token Economy Not Removed (n = 4)
- Not in English (n = 2)

Screening

Full texts assessed for eligibility Records excluded (n = 112)
(n=142) - No Intervention (n = 9)
- Did not Report Maintenance (n = 42)

- Did not Describe Maintenance (n = 49)
— - Token Economy Not Removed (n = 12)

Studies included in review
(n=37)

[ Included ]

Fig. 1 Flowchart Illustrating the Literature Search Process and Results
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resurgence, thin*, social-reinforc*, self*, social*, contingency management, follow-up.
This latter criterion was implemented by placing the Boolean operator “OR” between
each topic term. “Conditioned reinforcer” and “secondary reinforcer” were not included
as terms because they generated a high level of off-topic items, and because of the ubiquity
of the term “token” in the relevant literature.

In addition to the database searches any articles citing and cited by those included
in the review based on the inclusion criteria below were reviewed in an iterated pro-
cess until no further articles were obtained. Finally, the reference sections of four
seminal reviews (Hackenberg, 2009, 2018; Kazdin, 1982; Kazdin & Bootzin, 1972),
were searched for titles not returned by the prior steps in the literature search process.

Inclusion Criteria

To be included in the present review, studies were required to (1) be written in or
translated to English; (2) be peer-reviewed; (3) evaluate a token economy intervention
delivered to modify a target behavior; (4) report maintenance, return-to-baseline, or
follow-up data; (5) describe methods used to engender maintenance of the effects of
the token economy; and (6) remove the intervention as part of the study procedures.
The first two criteria were incorporated into the database search by applying search
filters.

Title Search

The initial Web of Science and PsyclInfo searches were merged to remove duplicate
titles, resulting in a list of 697 unique articles for initial review. An initial title search
of those articles was conducted to remove articles that were not about token econo-
mies (e.g., tokenism, token populations, tokens in computer science). This resulted
in the removal of 349 articles.

Abstract Review

The remaining 348 articles were subjected to abstract review by the first and third
authors, who independently applied inclusion criteria. During the abstract review,
inclusion criteria were applied in a rank order as described above with the article
being removed upon a single criterion being unmet. Articles that that did not clearly
violate any criteria were advanced for further consideration in the full text review.
At this stage, a liberal process was adopted whereby any article judged as worthy
of full review by either author was included in the full review. Among articles that
were judged inappropriate for inclusion by both reviewers, the specific basis for
exclusion was determined. Any disagreements were discussed by the first and third
author and a final determination was made. Absence of an evaluation of a token
economy intervention designed to modify target behavior resulted in the removal of
144 articles. Absence of any maintenance, reversal, or follow-up data resulted in the
removal of 41 articles. A further 15 articles did not describe any systematic mainte-
nance procedures. Four abstracts discussed follow-up but clearly described that the
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token economy was never removed (e.g., were evaluations of long-term implemen-
tation of a token economy). Two articles were not in English. Thus, 142 articles
advanced to full text review.

Full Text Review

Procedures for full review mimicked those used in abstract review. Initial IOA for
the full-text review was 84.18% between the first and third authors. During the full
text review, 42 articles were excluded for not reporting maintenance, follow-up, or
a return to baseline. Forty-nine were excluded for not providing a description of
maintenance procedures, and 12 articles did not remove the token economy during
follow-up. Nine articles were removed for not using a token economy as part of a
clinical intervention. Thus, the database search produced an initial body of 30 arti-
cles for review. The bidirectional iterated citation search of these 30 articles yielded
an additional two articles for inclusion. Finally, an additional five articles were
included based on the review of the reference sections of seminal reviews of the
token economy literature by Kazdin or Hackenberg. This resulted in a final set of 37
articles included in the present review.

Article Categorization

Manuscripts accepted for inclusion in this review were examined and categorized
by maintenance procedure. All authors participated in this process.

Thinning

Any articles were first categorized as “thinning” if the authors explicitly stated that
the token economy was thinned and removed prior to the follow-up phase of the
study, with or without the provision of procedural details. Second, if not explicitly
stated, any articles in which at least one of the three token component schedules
were thinned prior to follow-up were also included in the thinning category.

Fading

Articles were classified as fading if the authors stated that they used fading but did
not provide additional procedural details. However, there were circumstances when
the authors stated that fading was used but described a procedure in which a token
component schedule was increased, which is a reinforcement schedule thinning pro-
cedure. In articles in which fading was used to describe a thinning procedure, this
is likely because the schedule under which a token was produced or exchanged was
considered a stimulus property. For the purposes of this review, fading was defined
as procedures in which the physical characteristics of a token were manipulated or
when a caregiver was trained to gradually decrease their role in a token economy’s
procedures. Based on this definition, articles in which maintenance procedures were
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originally classified as “fading” were reclassified as “thinning” as needed (see Fox
& Roseen, 1977).

Transfer of Control

Any articles that included a programmed attempt to transfer stimulus control to
stimuli that were present in the natural environment (i.e., social reinforcers) or an
alternative source of reinforcement (i.e., self-monitoring interventions) were classi-
fied as “transfer of control.”

Combination

Articles were classified as “Combination” if methods from multiple maintenance
strategies were incorporated prior to the follow-up phase of the study. Because social
reinforcers naturally occur in the environment, only studies in which the authors
explicitly state that social reinforcers were paired with token distribution in addition
to another maintenance procedure were included in the combination category. Studies
in which the authors instructed caregivers to provide praise as typical in addition
to another maintenance procedure were categorized by the primary maintenance
procedure.

Partial Retention of the Intervention

Finally, any articles in which the token economy was faded, or one of the compo-
nent schedules were thinned, but the token economy was never completely removed,
were categorized as “partial retention of the intervention.”

Results
Overview

See Table 1 for a summary of the included articles. Of the 37 articles included, 10
(27%) were classified as thinning, 2 (5%) were classified as fading, 5 (14%) were
classified as transfer of control, 16 (43%) used a combination of maintenance
procedures, and 4 (11%) partially retained the token economy. Overall, unaltered
token economies were implemented for a median of 3 weeks prior to the beginning of
maintenance procedures and follow-up conditions were 4 weeks long. Though sample
size varied substantially between classifications, articles classified as “Transfer of
Control” (median = 6 weeks) and “Thinning” (median = 4 weeks) had the longest
median implementation of an unaltered token economy and “Fading” (median = 1
weeks) and “Partial Retention” (median = 2 weeks) the shortest. Articles classified as
“Fading” (median = 10 weeks) and “Not Entirely Removed” (median = 8 weeks) had
the longest follow-up conditions, and “Thinning” (median = 3 weeks), the shortest.
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See Tables 2 and 3 for a summary of maintenance results following the removal
of the token economy for the studies included in this review. Follow-up target behav-
ior outcomes decreased by a median of 73% from baseline in studies in which the
objective was to decrease a problem behavior (e.g., disruptive behavior). Change
from baseline ranged from 86% (Fading; though only one study was included) to 46%
(Partial Retention). Thinning, which comprised of over half of studies in which the
objective was to decrease a target behavior, had a median percentage from baseline
of 75%. For studies in which the objective was to increase a target behavior (e.g., on
task), follow-up outcome measures increased by a median of 58% from baseline. The
category “Combination of Maintenance Strategies” supplied 42% of all studies with
this objective and had a median 130% from baseline values, nearly double the next
category (“Thinning”, 83%). “Transfer of Control” (33%) and “Fading” (31%) had
the lowest increase from baseline. However, “Fading” had only one study represent-
ing studies with this objective.

Thinning

Thinning was the most common standalone procedure used to promote the maintenance
of behavior change produced by token-based intervention. In a thinning procedure at
least one of the token component schedules is gradually increased. These include the
token production schedule, exchange production schedule, and token exchange schedule.

Token Production Schedule

Token production thinning is the most straightforward and the most common thinning
procedure identified in this review. The token production schedule specifies the schedule
requirement for earning tokens. For example, in a study incorporating a token economy to
increase self-care and decrease undesirable behavior for women living with schizophrenia,
the authors increased the number of consecutive mornings a participant would be required
to wake up on time to earn their tokens (Butler, 1979). They found that improvements
gained during treatment maintained throughout the thinning phase and follow-up. Similar
results have been found with other target behaviors (e.g., hair pulling; Evans, 1976) and in
in classroom settings (see McGinnis et al., 1999; Nay & Legum, 1976).

Exchange Production Schedule

The exchange production schedule is the schedule requirement for producing the token
exchange period, which is typically a requirement that a specific number of tokens must
be earned to produce the opportunity to exchange. The exchange production schedule
occurs after a token has been earned, independent from the token production response
requirement. Musser et al. (2001) and Mottram et al. (2002) describe similar token econ-
omies used to decrease disruptive behavior and the subsequent thinning of the exchange
production schedule by increasing the number of tokens required to earn a random prize
included in envelope in a classroom setting. In both studies, target behaviors remained
at intervention levels for all participants in follow-up conditions lasting several weeks.
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Table3 Summary of Maintenance Procedure Condition Duration Median %

Quaniaive afornaion (V)
————— Baseline
Follow-up TE

Overall
Thinning 2.5 3 -
Fading* 8.45 1.14 -
Transfer of Control 4 6 -
Combination 3.14 2.1 -
TE Never Removed 8 3 -

Decrease Target Behavior
Thinning 2.5 22 75%
Fading* 15 86%
Transfer of Control* 6 15 65%
Combination 12 2.1 67%
TE Never Removed 4.95 3.07 46%

Increase Target Behavior
Thinning* 20.5 4 83%
Fading* 1.9 1.14 31%
Transfer of Control 3 6 33%
Combination 2.52 2.36 130%
TE Never Removed 16 1.86 56%

*Procedures in this category had 2 or fewer articles used in the cal-
culation. Interpret results with caution.

Exchange production schedule thinning can also occur by decreasing the availabil-
ity of exchange periods. In one study, Fox and Roseen (1977) describe a procedure
in which a child received tokens for adhering to Lofenalac, an infant powder formula
used to treat phenylketonuria. At first, token exchange was available upon demand, but
this was reduced over time to once per week. Adherence exceeded treatment levels
during follow-up observations for one year after the intervention was discontinued.

Token Exchange Schedule

The token exchange schedule is the behavioral requirement for exchanging tokens.
In an applied setting the token exchange schedule is most commonly the cost of the
back-up reinforcers on the menu (see Hackenberg, 2018, for a detailed explanation
of the elements of a token economy). In one study, the cost of the back-up reinforc-
ers was increased in a token economy program designed to increase group and indi-
vidual activities for individuals living in a psychiatric inpatient facility (Fernandez
et al., 1973). The authors report an improvement from treatment maintained dur-
ing follow-up. Similar results have been found in a token economy used to increase
appropriate use of the bathroom, with results maintaining during a follow-up phase
for three of the five participants (Nilsson, 1976).
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Thinning Multiple Schedules

One study manipulated the exchange production and token exchange schedules.
Kuypers et al. (1968) incorporated a token economy to increase appropriate class-
room behavior. The exchange production schedule was increased by decreasing the
frequency of exchange opportunities, whereas the token exchange schedule was
manipulated by increasing the number of tokens required for prizes. The results did
not maintain during the 2-week follow-up phase. However, the authors note that the
initial token economy was only moderately effective, likely due to poor treatment
integrity.

Fading

The term “fading” is used liberally in the token economy literature, but only one
study met the present definition of fading. In a stimulus fading procedure the physi-
cal characteristics of a stimulus (e.g., size, shape, color, frequency of presentation
or prompts) are manipulated. In practice, a clinician or caregiver may gradually
decrease their role in a token economy’s implementation. In the lone clear example
of fading, Sullivan and O’Leary (1990) reduced the frequency of a teacher visu-
ally scanning a classroom to provide tokens to children that were on task from four
to zero times per 20 min over 8 days. Follow-up assessment was conducted about
2 weeks later, and treatment gains were maintained for half of the participants.
In another study that possibly constitutes fading, a token economy was applied to
noncompliance for a child receiving hemodialysis (Carton & Schweitzer, 1996).
The child received one token for every 30-min interval without noncompliance
with hemodialysis. After decreasing noncompliance using the token economy, the
authors stated that the token economy was faded over several weeks with treatment
outcomes maintaining at a 3- and 6-month follow-up period. However, a lack of pro-
cedural details prohibit conclusive categorization of this study.

Transfer of Control
Social Reinforcers

Programmed delivery of social reinforcers is the most common approach for achiev-
ing transfer of stimulus control from tokens to naturally occurring stimuli in the rel-
evant environment. In particular, caregiver praise was frequently used as the core of
social reinforcement procedures. The general strategy entailed concurrent delivery of
praise and supportive statements with a token economy over some specified period,
after which the token economy is removed. This strategy has been implemented as
a maintenance strategy in classrooms (Chadwick & Day, 1971) and mental health
institutions (Elliott et al., 1979; Reisinger, 1972), with results maintaining for up to 4
weeks (Reisinger, 1972).



844 Perspectives on Behavior Science (2022) 45:819-861

Self-Monitoring

Another procedure for transferring stimulus control to natural contingencies is self-
monitoring. In self-monitoring procedures, participants are taught to evaluate their
own performance. For example, in one study adults in a residential psychiatric pro-
gram were trained to self-monitor the condition of their bedrooms using a check-
list (Fuoco et al., 1988). Tokens were delivered contingent upon accurate checklist
completion. During follow-up, tokens plus self-monitoring condition outperformed
comparison conditions, including a combination of tokens and praise, and single-
strategy interventions such as self-monitoring without tokens.

In addition to monitoring their progress, participants may be responsible for the
delivery of incentives, a task typically assigned to research personnel or caregivers.
This usually occurs after a specific criterion has been met and the caregivers have
gradually removed their involvement in token delivery. For example, Shogren et al.
(2011) taught kindergarten students to complete a tracking sheet which they used to
monitor rule following during classroom activities. Positive marks (i.e., smiley faces)
served as tokens exchangeable for preferred snacks. The self-monitoring intervention
promoted appropriate classroom behavior during an 8-week maintenance condition
during which teachers were instructed to use the checklists however they wished.

Combining Maintenance Procedures

Concurrent use of two or more procedures described above was the most common
approach to promoting maintenance. Most often such these treatment packages fea-
tured either thinning or fading.

Thinning Plus another Procedure

Token schedule thinning has often been combined with the provision of social rein-
forcers. For example, Aho (1978) evaluated a maintenance procedure designed to
decrease disruptive behavior in a group design study. Teachers were instructed to
deliver social reinforcers (i.e., praise, approval) contingent upon appropriate classroom
behavior during a token reinforcement and thinning phase. Following the thinning and
subsequent removal of the token economy, students who received the maintenance
procedure were significantly less likely to engage in target behavior relative to con-
trols. Similar results were found in a program designed to promote the completion of
daily living activities (Barker et al., 1978). This combined procedure has also been
shown to reduce psychiatric rehospitalizations for recently discharged patients (Miller
& Dermer, 1979). Peer praise, rather than caregiver praise, has also been used success-
fully in conjunction with thinning in a classroom setting (Jones & Kazdin, 1975)
Thinning has also been combined with self-monitoring. In one study, a 14-year-
old boy earned tokens for remaining on task and accurately recording his perfor-
mance in a notebook during math instruction (Cohen et al., 1979). The duration
of on-task time required to earn a token was gradually increased over 5 days and
then removed entirely for a 6-day self-monitoring maintenance condition. On-task
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behavior and accuracy initially decreased relative to the thinning condition, but the
latter recovered after 3 days. These results have been replicated with task completion
and extended to decreasing inappropriate behavior (Mendham & Thorne, 1984).

A final thinning technique is to decrease the number of participants that are ran-
domly selected to be evaluated and receive tokens. This has the effect of reducing
the probability of reinforcement for all participants equally, and is typically used
in combination with social praise. This group thinning strategy has been especially
prevalent in classroom settings. For example, Campbell and Willis (1978) success-
fully used this strategy to promote improvements in essay writing for 32 fifth-grade
students. In that study, token and praise combination thinning procedures were
conducted across 12 days. These results have also been extended to other typically
developing, elementary school aged children (Walker et al., 1976) and also children
with developmental disabilities (Hislop et al.,1973).

Fading Plus another Procedure

Self-monitoring is also used in conjunction with fading. This strategy produced suc-
cessful maintenance when used as part of a room cleaning intervention for adolescents
in a residential rehabilitation program (Wood & Flynn, 1978), and when used in an
intervention for decreasing disruptive behavior for children with academic and social
problems (Turkewitz et al., 1975). To assist the transition to independent self-monitor-
ing, some researchers have incorporated a matching phase, where selected participants
only received points if their ratings were within one point of teacher ratings. To fade
the matching criteria, the percent of participants selected for matching is gradually
reduced, and participants provide their tokens independently (Turkewitz et al., 1975).

Other Combinations

A variety of unique combination procedures have been successful in promoting
maintenance. Kazdin and Polster (1973) measured the effects of social praise in com-
bination with an intermittent token production schedule. In their study, a participant’s
social behavior was reinforced with tokens on an intermittent schedule. Following the
intervention phase, the token contingency was removed and a 5-week return to base-
line phase began, with only social reinforcers in effect. The authors found that the
effects of the token economy maintained throughout return to baseline for the partici-
pant compared to a participant whose social behavior received continuous reinforce-
ment. Social reinforcement has also been combined with a thinning and fading proce-
dure to teach a psychiatric patient to slow their rate of food intake in order to prevent
choking (Rosenstein & Price, 1994). Tape-recorded pacing instructions and tokens
were used to initiate the behavior and then thinned to shape meal duration from 5
to 15 min. The first step toward maintenance was the fading and ultimate removal
of the pacing instructions. A week later tokens were replaced with praise. During a
final 4-week follow-up with praise but no pacing instructions or token economy in
place the problem behavior did not occur. Similar social reinforcement procedures
were used in a group design study to successfully promote academic problem solving
(Novak & Hammond, 1983). Likewise, Hanel and Martin (1980) used investigated
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combination of self-monitoring, client-administered token economies, and goal set-
ting. This approach was successful in maintaining work productivity in a vocational
program for adults with developmental disabilities (Hanel & Martin, 1980).

Walker and Buckley (1972) investigated several maintenance strategies to pro-
mote academic achievement in grade school children, but did not isolate the effects
of particular procedures. The combination approaches, which featured token rein-
forcement and praise, outperformed control conditions in which no maintenance
procedures were conducted.

There were several articles in which token economies were partially removed.
Frederiksen and Frederiksen (1975) and Santogrossi et al. (1973) describe self-
administered token economies used to decrease disruptive behavior in a special edu-
cation program and psychiatric hospital school, respectively. In both studies, tokens
were initially distributed by teachers, who provided tokens to participants contin-
gent upon them following a list of classroom rules. Before initiating the final self-
monitoring procedure, Santogrossi et al. (1973) incorporated a matching procedure
similar to others described in this review (e.g., Turkewitz et al., 1975). In contrast,
Frederiksen and Frederiksen required teachers to ask students if they received a
token at half-hour intervals and provide an additional token contingent upon saying
yes. In the final phase of each study, participants were responsible for implementing
their own token economy without teacher intervention. It is perhaps surprising that
Santogrossi et al. (1973) reported inaccurate self-ratings and a return of disruptive
behavior, whereas Frederiksen and Frederiksen reported successful maintenance.

In another study, Hersen et al. (1972) incorporated a token exchange schedule
thinning procedure to increase work task completion and personal hygiene for 27
adults living in a psychiatric hospital. Following the initiation of a token program
the cost of back-up reinforcers was doubled over a 2-week period. The authors
report an increase in productivity during this period. Likewise, Phillips et al. (1971)
describe an application of a token economy to promote room cleaning for six prede-
linquent children in Achievement Place, a community-based behavior modification
program. In the second of two experiments described in this manuscript, children
received points for meeting objective room cleaning criteria. After point fading was
completed, the point contingency was applied to 8% of possible days for 6 months,
with results maintaining during that period.

Discussion

Four categories of maintenance procedures were outlined in this review: (1) thin-
ning; (2) fading; (3) transfer of control; and (4) partial retention of the intervention.
Maintenance procedures typically fell into one or a combination of these categories,
with most studies incorporating a combinatory approach. Most important, all proce-
dural categories show substantial promise as strategies for promoting maintenance
of behavior change produced by token economy interventions. When the goal was
to decrease the target behavior, thinning appeared to be the most popular approach,
but no category appears to be noticeably superior. When the goal was to increase
behavior, combinatory approaches were most popular, and also appear to be the
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most effective. We now turn to more detailed evaluation of each of the procedural
categories prior to discussing their implications for CM.

Thinning

Articles that incorporated a thinning strategy were the most common of the stan-
dalone maintenance strategies and produced larger than average changes from base-
line independent of the direction of the desired effect. This suggests that thinning may
be an important component to promoting long-term treatment maintenance. However,
there are important considerations that must be made before drawing conclusions on
the efficacy of thinning as a standalone maintenance strategy. First, studies in which
thinning was used as the only maintenance strategy had the shortest median follow-
up periods. The popularity of these procedures may be a product of the ease with
which they can be implemented. However, thinning does not involve systematic trans-
fer of stimulus control from the token to another stimulus. Thinning as a prelude to
an extinction procedure may delay regression to baseline performance but should not
be expected to produce indefinite maintenance. As such, thinning procedures may be
conceptualized as a form of “train and hope” as described by Stokes and Baer (1977).
The hope is that the gradual removal of tokens will increase the probability of other
reinforcers maintaining treatment gains. It is possible that such incidental transfer of
control becomes more likely as the duration of exposure to the original token economy
contingencies is extended. This would be true in any case in which there was a direct
correlation between behavior change produced by the token economy and an alterna-
tive source of reinforcement. For example, token economies may produce patterns of
behavior that access contingencies that did not contact behavior in its baseline state,
even if a behavior analyst did not program these contingencies. Across the four inter-
vention categories, thinning procedures had the second longest token economy condi-
tion durations. Whether extending treatment duration enhances the effects of thinning
procedures is an empirical question worthy of further investigation on conceptual and
practical grounds.

Although foken production schedule thinning was the most common procedure,
thinning the exchange production schedule instead may be a more effective approach
because it allows for more immediate and more frequent token deliveries following
the target behavior. Increasing the exchange production schedule does not affect the
time between the occurrence of the target behavior and the delivery of the token.
Instead, the time between earning a token and having the opportunity to exchange the
token for a backup reinforcer is increased. This latter operation is less disruptive to
the reinforcing effects of tokens when compared to the former (Hackenberg, 2018).
Likewise, thinning the token exchange schedule does not decrease the frequency of
token delivery. Of course, maintaining the token production schedule while decreas-
ing the exchange production schedule entails a progressive increase in the cost of the
reinforcers per exchange prior to the removal of the token economy. Thus, another
open question with respect to thinning as a means of promoting treatment mainte-
nance is whether thinning of token production schedules, token exchange schedules,
or a combinatory approach is most effective.



848 Perspectives on Behavior Science (2022) 45:819-861

Fading

After removing articles that did not meet our definition of fading, only two articles
included fading as a standalone maintenance procedure. This makes it particularly
difficult to draw conclusions on their efficacy. Having the largest median follow-up
duration (8 weeks) and a study that produced larger than average decreases from
baseline is confounded by the low sample size. Fading may share similar problems
with thinning as no other stimuli are programmed into the participants environment.
Despite these limitations, fading may be particularly important in school settings,
where teachers are primarily responsible for the implementation of token econo-
mies. Gradually removing their involvement in the provision of tokens may be effec-
tively combined with other natural sources of reinforcement, like self-monitoring,
as the measuring of target behavior and provision of tokens can be gradually trans-
ferred from the teacher to the student.

Transfer of Control

The most dependable standalone maintenance procedure may involve a pro-
grammed transfer of control of target responses to stimuli that occur naturally
in the participant’s environment (Ayllon & Azrin, 1965). Social reinforcers
such as praise and approval are among the most common uses of generalized
condition reinforcement as a part of everyday life and clinical interventions.
Interventions involving social reinforcers have been widely published for over
50 years (Allen et al., 1964; Zimmerman & Zimmerman, 1962) and continue
to be a common component of behavior treatment plans for individuals with
developmental disabilities and mental illnesses. The widespread availability of
natural sources of reinforcement offers a solution to the limitations of using
thinning and fading, discussed above. It is assumed that “train and hope” strate-
gies like thinning and fading produce their maintenance effects because a natu-
ral source of reinforcement has acquired stimulus control.

As an alternative to social reinforcement, several articles included a self-monitoring
component to serve a similar purpose. Self-monitoring has a practical advantage over
programmed social reinforcers because participants record their own behavior and often
manage the delivery of putative reinforcers. The self-monitoring procedures described in
the articles reviewed here were successful in all but one study. Nevertheless, their efficacy
has been called into question by authors who observed poor outcomes when implement-
ing self-management strategies. For example, Santogrossi et al. (1973) reported a regres-
sion in treatment gains following the use of a student determined point system, and a lack
of correspondence between student and teacher ratings. However, in a similar study con-
ducted a year prior, students maintained treatment levels of disruptive behavior during
an 8-day self-evaluation condition (Kaufman & O’Leary, 1972). An especially successful
example is provided by Shogren et al. (2011), who used a self-monitoring procedure to
maintain treatment gains for 8 weeks. Important considerations in self-monitoring pro-
cedures are the initial stages of the program when participants are learning to accurately
record their target behavior. To alleviate issues during this period, participants can be
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taught to match the instructor’s target behavior recording and token delivery. Wood and
Flynn (1978) discussed the significance of this matching procedure rather than the abrupt
transfer from teacher to student administered token economy. The results of this review
support their endorsement of the matching procedure, because it was included in several
manuscripts that demonstrated treatment maintenance. However, given the overall suc-
cess of self-monitoring procedures, it is difficult to determine which components result
in its effectiveness. In addition, these maintenance procedures produced worse than aver-
age changes from baseline for both studies in which the objective was to increase the fre-
quency of one target behavior and decrease the frequency of another target behavior.

Combination of Maintenance Strategies

Graded addition of naturalistic reinforcers in combination with graded subtraction of con-
trived reinforcers appears to be the surest way to transfer control to the former with mini-
mal disruption in performance. Nevertheless, this approach is not universally successful.
Articles that included a combination of maintenance strategies comprised nearly half of
the articles included in the review. Token economies were implemented for a median of
3 weeks, and follow-up durations were 4 weeks long, which were equal to the overall
medians for both metrics. Studies in this category also had a median change from base-
line nearly triple the overall median for studies in which the objective was to increase
a target behavior. However, these studies performed slightly below the overall median
for studies in which the objective was to decrease a target behavior, though only three
“combination” articles comprised this group. Although the larger quantity of articles that
included a combination of strategies does not provide evidence that they are more effec-
tive, it does suggest that there are many combinations of maintenance strategies that can
promote effective maintenance. Using a combination of maintenance procedures allows
a practitioner to capitalize on the benefits of each one. For example, thinning, which pro-
duced overall higher than average changes from baseline during follow-up, may be com-
bined with a natural source of reinforcement, such as social reinforcers. Of articles that
included a combination of maintenance strategies, about 70% included a programmed
social reinforcement component. This aligns with recommended strategies to promote
response generalization, such as those described by Stokes and Baer (1977) who endorsed
a programmed transfer of control to naturally occurring stimuli. Social reinforcement pro-
cedures are prevalent in the treatment of problem behavior and development of important
skills. They are also often relatively easy to program in natural environments. Social rein-
forcers combined with thinning may extend the duration of maintenance beyond what was
shown in the “Thinning” studies included in this review, which typically had the shortest
follow-up periods.

CM Maintenance Literature

The CM literature can be fairly criticized as lacking in the use and evaluation of
strategies for promoting postintervention maintenance of treatment effect. Nev-
ertheless, it is noteworthy that thinning has occasionally been attempted in CM
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research. In a recent meta-analysis of CM trials that reported drug use up to 1 year
after the discontinuation of incentives, Ginley et al. (2021) found six articles that
included fading. In that analysis, fading was defined as procedural modifications
“where reinforcers are reduced or become more variable over time.” This manipu-
lation of schedules of reinforcement is better described as thinning according to
the definitions offered in this review. In any case, the strategy appears to have been
unsuccessful in increasing drug abstinence during follow-up (Ginley et al., 2021).
Several parallels exist between thinning strategies in CM and token economies.
For example, in a study investigating low-cost CM on illicit drug use, Alessi et al.
(2008) used thinning by decreasing the number of names that were drawn out of a
bowl in a group contingency. Participants whose name was drawn had a chance to
receive prizes contingent upon providing a negative urine sample. This is like the
procedure described by Campbell and Willis (1978), who decreased the number of
students who were selected to receive tokens for improved essay writing.

In other studies the number of urine samples a participant submitted per week was
decreased over the duration of the intervention (Dallery et al., 2015; Petry et al., 2006).
Likewise, Andrade et al. (2014) evaluated a thinning procedure to promote mainte-
nance of physical activity as measured by steps. The frequency of step monitoring was
decreased over 12 weeks. These studies model methods used by Phillips et al. (1971),
who decreased the percentage of days a token point contingency was applied over 6
months. Like Phillips et al., in both studies target behaviors improved significantly during
treatment and throughout thinning procedures, but the differences were not maintained at
follow-up. It is important to note that the 24-week follow-up phase used by Andrade et al.
(2014) was significantly longer than the average duration of follow-up for token studies
that used a thinning maintenance strategy (i.e., 3 weeks). It is possible and perhaps even
likely that token economy interventions produce similar results over similar timeframes.

Implications for CM

The results of this review provide several considerations that are of direct relevance to the
promotion of better long-term outcomes after CM intervention. The first step to program-
ming treatment maintenance is the systematic removal of the monetary incentives that are
delivered contingent upon a target behavior. The three component schedules that were typi-
cally thinned in the reviewed manuscripts (i.e., token production, exchange production, and
exchange) also apply to CM. In a CM intervention, the token production schedule is the
response requirement to produce an incentive. Targets such as medication adherence and
attendance at counseling lend themselves especially well to manipulation of the token pro-
duction schedule. For drug abstinence, duration is the relevant response parameter. Based on
studies identified by Ginley et al. (2021) token production thinning appears to be the most
common in CM. This includes decreasing the percentage of days participants are required to
submit a urine sample (see Andrade et al., 2014; Petry et al., 2006). The exchange produc-
tion schedule is another candidate for thinning and could be manipulated by increasing the
minimum amount that needs to be earned before a payout is possible, or restricting payouts
to certain days of the week or a limited number of times per week. Finally, In CM, a partici-
pant may exchange monetary incentives for items at a store, which have various prices. In
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this case, a token exchange schedule manipulation would include fluctuating the price of the
items. Note however, that cash-like incentives delivered via smart debit cards are becoming
increasingly common in CM (DeFulio, 2022), and increase the convenience of the interven-
tions while allowing participants to access a wider array of backup reinforcers.

Of the three component schedules, thinning the exchange production schedule
offers several attractive features. First, unlike token production thinning, it stabilizes
the overall magnitude of the monetary reinforcers during the intervention while still
enhancing treatment maintenance. The general lack of a moderating effect of token
production schedule thinning on follow-up abstinence observed by Ginley et al.
(2021) suggests that increasing response requirements prior to earning an incentive
is an ineffective approach to promoting maintenance. These procedures are more
appropriate if the incentives are never removed entirely, as in Andrade et al. (2014).
Second, unlike exchange schedules, increasing exchange production schedules does
not require reducing the motivational conditions under which the incentives would
effectively reinforce behavior, and does not disrupt the convenience afforded by smart
debit cards. As an example of exchange production schedule thinning, a participant
may earn $5 for each urine sample that indicates recent drug abstinence, with sam-
ples required three times per week on average. During initial phases of the program,
the participant would have immediate access to their earnings, regardless of the
amount saved. To thin the exchange production schedule, a minimum balance would
be required prior to transfer of funds to the debit card. In a prize-based CM arrange-
ment it may be appropriate to increase the number of negative samples a participant
needs to provide to produce a draw from a prize bowl. Therefore, participants who
submit three samples per week can still produce three prize bowl drawings. However,
they can only draw from the bowl after earning three drawings. In a voucher-based
program, participants would only be able to exchange their vouchers after earning a
specified amount. This requirement could be increased over time and would allow for
the gradual removal of the incentives without decreasing their value over time.

The robust effects of studies that used a combination of maintenance strategies
suggest that in addition to the gradual removal of a CM program, programming
alternative sources of reinforcement for the target behavior is important to promote
maintenance. Using this strategy may significantly improve the CM thinning pro-
cedures. For example, developing healthy and supportive social relationships with
people who do not use drugs can help facilitate sustained drug abstinence in people
with substance use disorders (Pettersen et al., 2019) and social reinforcers have pro-
moted abstinence and long-term aftercare attendance following intensive treatment
for substance use disorders (Lash et al., 2004).

In addition to programmed social reinforcement, self-monitoring may play an impor-
tant role in CM. Self-monitoring is a widely studied standalone approach for substance
use, perhaps because of its low cost and low provider burden, but the results are mixed
(Gass et al., 2021). Rather than implementing it as a standalone intervention, CM inter-
ventionists could consider modeling token self-monitoring research by integrating it
with CM. Self-monitoring in CM may involve allowing participants to assess their own
toxicology results and gradually provide their own incentives based on this objective
measure. The matching procedure discussed by Wood and Flynn (1978) could further
bolster CM self-monitoring and is also straightforward to fade over time.
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Recently, technological innovations have increased the accessibility and scalability
of CM (For reviews, see Dallery et al., 2019; Kurti et al., 2016). With technology,
CM can be integrated with complementary evidence-based practices, such as cogni-
tive behavior therapy (CBT; Epstein et al., 2003). CBT and other evidenced based
practices such as Community Reinforcement and Family Training (CRAFT) can help
facilitate the crucial transfer of stimulus control to naturally occurring stimuli in a par-
ticipant’s environment. Use of at least some of the maintenance strategies discussed in
this review are essential to the utility smartphone-based CM platforms. In addition to
the exchange production schedule thinning, certain features of smartphone-based CM
interventions could be systematically faded out. For example, appointment reminders
may become less frequent and less salient over time. This may be modeled after token
studies that reduced the frequency of caregiver involvement (i.e., Sullivan & O’Leary,
1990). In addition, drug tests and their notifications may become less frequent as par-
ticipants reach abstinence goals. Finally, selected elements of the platform (e.g., drug
testing, medication reminders, CBT modules) could remain on the platform as the
incentives are removed, and eventually removed in turn.

As described in the introduction, another operant approach to promoting drug
abstinence is the community reinforcement approach (CRA). CRA includes
explicit attempts to program natural sources of reinforcement in addition to the
use of incentives. According to Hunt and Azrin (1973) those receiving CRA are
assisted by a counselor in finding meaningful employment, and a lawyer if legal
problems are present. Those who struggle with employment are provided voca-
tional counseling (e.g., building a resume, developing interview skills). Partici-
pants also receive marital and family counseling that focused on the incompatibil-
ity between substance use and healthy romantic, family, and social relationships.
Finally, participants are assisted in getting access to necessities such as a tele-
phone and public transportation, which would give them access to powerful social
reinforcers. Participants who receive CRA have higher rates of abstinence, are
more often gainfully employed, and have better relationships with their families
(see Higgins et al., 2003; Hunt & Azrin, 1973). In more recent programs, CRA
has incorporated CM to initiate and sustain drug abstinence (Higgins et al., 2003;
Secades-Villa et al., 2008). Although intensive, this program has many features
that correspond with the results of this review such as using access to less restric-
tive environments (e.g., Hislop et al., 1973; Reisinger, 1972) and social reinforc-
ers from peers and caregivers (e.g., Elliott et al., 1979) to maintain behavior after
material reinforcers have been withdrawn.

Generalization Challenges

There are several challenges to generalizing the results of this review to populations
who typically receive CM for substance use disorders. Many of these challenges
stem from a lack of experimental control over other reinforcers. For example, sev-
eral studies in this review that included social reinforcers as a maintenance strategy
programmed a specific number of social praises participants would receive through-
out a specified time frame (e.g., Walker et al., 1976). These rates of face-to-face
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social reinforcement delivery are more feasible in an environment where caregivers
and participants have several hours of interactions each day. In addition, a procedure
such as the one used by Jones and Kazdin (1975), in which a student stands in front
of their classmates to receive applause, does not seem feasible in the context of CM,
except in special settings that feature group counseling. However, a CM practitioner
should be able to program social reinforcers through some mechanism that is easy
to access for everyone involved (e.g., peer recovery coaches, support groups, drug-
abstinent friends). As an alternative, or perhaps supplementary to social reinforce-
ment, the token reinforcement literature suggests that self-monitoring has promise
as a method for achieving transfer of control in CM intervention.

Another potential difference between the studies included in this review and the
current procedures used in most CM interventions is a difference in available backup
reinforcers. In the token literature there is typically a limited number of backup rein-
forcers. In contrast, modern CM procedures often involve the use of cash-like incen-
tives delivered via reloadable gift card (DeFulio, 2022). The latter approach provides
access to a nearly unlimited number of backup reinforcers. Future research on the
menu options influence outcomes is warranted, especially in the context of token
economies.

Gaps in the Literature

Because only two included articles described maintenance failures, it is difficult to
isolate specific variables that lead to the success or failure of a maintenance proce-
dure. Therefore, additional studies are necessary to compare the effects of different
maintenance procedures and other procedural details like the length of follow-up
conditions, the duration of the intervention phase, the rate in which fading or thin-
ning occurs, and the use of other natural reinforcers besides social praise.

Comparison of Maintenance Procedures

Significant procedural differences between the studies included in this review
make the comparison of maintenance procedures difficult. Few studies com-
pared two or more included maintenance procedures. Comparisons were typically
between a maintenance procedure and a control (e.g., Aho, 1978; Kazdin & Pol-
ster, 1973). The most directly relevant study compared posttreatment maintenance
of self-monitoring, descriptive feedback plus praise, and a combination of self-
administration and praise (Novak & Hammond, 1983). This is a largely understud-
ied area and warrants further investigation to promote best practice maintenance
procedures. In addition, the metric used to compare studies in this review (i.e.,
percent change from baseline) should be interpreted cautiously due to the vari-
ability in settings, target behaviors, and participant characteristics across studies.
In addition, the number of examples of studies within each procedural category
was imbalanced across categories. Finally, studies in which the objective was to
decrease a target behavior could not deviate more than 100% from baseline, as a
target behavior cannot be below zero. However, there is no ceiling on percent from
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baseline for studies with the objective of increasing a target behavior. For exam-
ple, Kazdin and Polster (1973) increased the number of interactions per day from
0.8 per day to 10.06 per day, a 1157.50% change from baseline. This makes it dif-
ficult to compare studies in which the goal was to decrease the rate of a behavior
to studies in which the goal was to increase the rate of a behavior.

Length of Follow-Up

The length of follow-up conditions varied substantially across articles included
in this review. Despite this heterogeneity, the length of the follow-up condition
appears to be a critical variable when evaluating the effectiveness of a mainte-
nance procedure. It is possible that longer follow-up phases would have detected
eventual relapse of problem behavior. This is especially true for the studies that
implemented a single maintenance procedure, like thinning, which typically had a
shorter follow-up period (median of 2 weeks), excluding a 1-year outlier (Nilsson,
1976). Articles that included multiple maintenance strategies had about double the
follow-up period (median of 4 weeks). This inconsistency makes comparing main-
tenance procedures difficult as one procedure may appear more successful due to
having a shorter follow-up condition. Further, it is ideal to measure maintenance
of behavior change over months or years, not weeks. Although long-term follow-
up is often time consuming and expensive, it is essential to advance our under-
standing of the conditions that lead to meaningful maintenance of treatment gains.

Duration of the Intervention

Abstinence during treatment and follow-up attendance often increase as the length
of CM implementation increases (Roll et al., 2013). However, these effects are
variable (see Lussier et al., 2006; Prendergast et al., 2006; Roll et al., 2013) and
are predominately not extended to treatment maintenance. Although there are sev-
eral meta-analyses measuring the effects of CM duration on abstinence, this is a
largely understudied topic in token economy research, especially related to main-
tenance following the removal of a token economy intervention. The length of the
token economy phases of the included studies were variable. However, differences
were noted. Santogrossi et al. (1973) highlight the 9-day token economy phase
prior to its removal compared to other studies that implemented the token program
for over 3 weeks (e.g., Frederiksen & Frederiksen, 1975; Kaufman & O’Leary,
1972), which may have resulted in early relapse. Despite these observations, there
is currently no research on of the effects of the length of token economy imple-
mentation on postintervention maintenance.

Thinning/Fading Rate
Another understudied variable that may play a large role in treatment mainte-

nance is the rate in which a token economy is thinned or faded prior to its removal.
The effects of thinning and fading rates on treatment maintenance have yet to be
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studied. The only related topic that has been researched is ratio strain. It is typi-
cally recommended to gradually increase token production schedules to promote
treatment effects during the thinning process (Roane et al., 2007). However, there
are no empirically derived recommendations on the rate to thin or fade a token
economy. This is an important detail for treatment maintenance. Increasing the
length of the thinning/fading phase of an intervention increases the duration the
patient has exposure to the contingencies generated by the intervention. This is
related to other important maintenance procedures, such as the pace in which alter-
native reinforcers are simultaneously programmed into the patient’s environment.

Transfer of Control

A majority of studies included in this review that incorporated a natural rein-
forcement maintenance procedure used social praise and approval by caregivers
(e.g., Aho, 1978; Barker et al., 1978; Elliott et al., 1979). However, naturalistic
reinforcers may be more substantially integrated into a token economy program
to promote postintervention maintenance. For example, rather than reminding
caregivers to provide a remark such as “that was good” contingent upon a desir-
able response (see Campbell & Willis, 1978), a more powerful social contingency
may be applied. Peer-managed token economies are equally effective compared
to caregiver managed (Bedell & Archer, 1980) and may provide a patient with
more frequent access to powerful, peer-mediated social reinforcers. Incorporating
peer praise into a token economy program successfully promoted treatment main-
tenance (Jones and Kazdin (1975). However, this has never been compared to the
effects of social reinforcement provided by a caregiver (see Elliott et al., 1979),
and maintenance following peer-mediated token programs has not been assessed.

Treatment progress often results in access to natural sources of reinforcement
that were unavailable due to problematic behavior. For example, Hislop et al. (1973)
stated that participants who completed the intervention were able to transition from
a remedial to a typical classroom setting. However, this was a biproduct of meeting
a treatment goal; the authors did not assess the effects of access to a general educa-
tion setting as a maintenance strategy. This setting may have provided an increased
access to important natural sources of reinforcement, thus promoting maintenance.
In addition, access to new settings may translate to CM treatment maintenance, as
sobriety may increase access to important natural sources of reinforcement, like
improved family and social relationships (Pettersen et al., 2019).

Frequency of Maintenance Studies over Time

Researchers have long recognized that maintenance of treatment effects is essen-
tial to meaningful change for individuals who receive behavioral intervention
services (e.g., Shedletsky & Voineskos, 1976; Winett & Winkler, 1972) As
shown in this review, the interest in treatment maintenance grew significantly
from the 1970s to the 1990s. However, only three articles included in this review
were published after the year 2000 (Mottram et al., 2002; Musser et al., 2001;
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Shogren et al., 2011). This paucity of recent research is troubling given the con-
tinued popularity of token reinforcement procedures in practice and the many
unanswered questions and the central importance of treatment maintenance.
However, CM is an incredibly active current area of research, thus it may be
possible to conduct the necessary studies in that domain. Such research could
and should then inform token economy intervention design.

Conclusions

Thinning, fading, and programmed transfer of control can and should be imple-
mented to promote treatment maintenance in CM and other contingency-based
interventions in behavior analysis. The development of smartphone-based CM (e.g.,
DeFulio et al., 2021) has created a context in which doing so has become more prac-
tical than ever. CM researchers and behavior analysts more broadly should vigor-
ously build on the extensive but still incomplete literature describing the conditions
under which the effects of token-based reinforcement interventions are maintained
after the interventions are discontinued.
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