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Motivation is an integral factor in substance use treatment and long-term recovery. However, it is unclear
what role intrinsic and extrinsic motivation play across different treatment modalities. A meta-analysis
(N � 84) was performed to estimate the pooled effect size of Motivational Interviewing (MI; primarily
targeting intrinsic motivation) and contingency management (CM; primarily targeting extrinsic motiva-
tion) at different follow-up periods. Collapsed across all substance types, CM had a significant effect at
3-month follow-up, only. In contrast, MI had a significant effect at 6-month follow-up, only. CM had
small and medium effects on multiple substances at 3-month follow-up (i.e., tobacco, marijuana,
stimulants, polysubstances), but not at 6-month follow-up. MI had 1 significant medium effect at 3-month
follow-up (i.e., marijuana), but several significant small effects at 6-month follow-up (i.e., alcohol,
tobacco, polysubstances). This meta-analysis suggests that both CM and MI promote reductions in a
range of substances, even several months after the intervention concludes. Further, these results provide
some evidence that extrinsically focused CM may produce medium follow-up effects in the short run, but
intrinsically focused MI may produce small but durable follow-up effects. However, this interpretation
is complicated by the differences between the MI and CM studies that preclude statistical tests comparing
effect sizes, and few studies assessed motivation itself. Future researchers should investigate how
motivational dynamics impact lasting outcomes in substance use treatment.

Keywords: contingency management, efficacy, meta-analysis, motivational interviewing, substance use
disorders

Substance abuse is a pernicious public health concern, contrib-
uting to more than 7 million years of life lost globally (Whiteford
et al., 2013). A growing body of research suggests that substance
use disorder should be conceptualized as a chronic illness, char-
acterized by high risk of relapse even after initially successful
treatment (Arria & McLellan, 2012). Therefore, it is important for
substance use intervention researchers to examine whether effects
endure after termination to develop treatment approaches that
adequately address complex needs.

Motivation is recognized to be an important factor in lasting
recovery from substance use disorders (DiClemente, 1999). Self-
Determination Theory (Deci & Ryan, 1985) describes two broad
categories of motivation. Intrinsic motivation is evident when a
person engages in a behavior because of the inherent satisfaction
or enjoyment the action entails. Extrinsic motivation is present
when a person performs a behavior because of external factors,

such as the promise of reward or the fear of punishment. The role
of intrinsic and extrinsic motivation in substance use treatment is
not yet clear, especially considering potentially different impacts
on different target substances. For example, interventions focusing
on intrinsic rather than extrinsic motivation appear to lead to more
sustained tobacco abstinence (e.g., Curry, Wagner, & Grothaus,
1991; Williams, Gagné, Ryan, & Deci, 2002). However, motiva-
tion related to legal concerns and social acceptability (i.e., rela-
tively extrinsic reasons) significantly reduce the risk of cannabis
relapse (Chauchard, Levin, Copersino, Heishman, & Gorelick,
2013).

To better understand the roles of intrinsic and extrinsic motiva-
tion in sustained substance use recovery, it is important to examine
the long-term outcomes associated with interventions that target
each type of motivation. Motivational Interviewing (MI) is a
psychosocial intervention that aims to enhance intrinsic motivation
by eliciting and strengthening an individual’s internal commitment
to change (Miller & Rollnick, 2012). Several meta-analyses sug-
gest that MI has significant, but small effects on substance use
(e.g., Burke, Arkowitz, & Menchola, 2003; Lundahl, Kunz,
Brownell, Tollefson, & Burke, 2010). However, the evidence for
lasting reductions in substance use is unclear. Burke et al. (2003)
and Lundahl et al. (2010) found effects to be stable for many
months after treatment ends, whereas Vasilaki et al. (2006) showed
significant effects at 3-month, but not 6-month follow-up assess-
ments.

In contrast, contingency management (CM) is a substance use
intervention which monitors and rewards evidence of substance
abstinence, or rarely, reduced use, with tangible reinforcers (e.g.,

This article was published Online First April 24, 2017.
Caitlin S. Sayegh, Department of Psychology, University of Southern

California; Stanley J. Huey Jr., Department of Psychology and Department
of American Studies and Ethnicity, University of Southern California;
Erica J. Zara and Kinnari Jhaveri, Department of Psychology, University of
Southern California.

These results have not been presented in any other format, including
conference presentations.

Correspondence concerning this article should be addressed to Caitlin S.
Sayegh, who is now at Children’s Hospital Los Angeles, 4650 Sunset Blvd.,
Mailstop #2, Los Angeles, CA 90027. E-mail: caitlin.smith.sayegh@gmail
.com

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

Psychology of Addictive Behaviors © 2017 American Psychological Association
2017, Vol. 31, No. 4, 403–414 0893-164X/17/$12.00 http://dx.doi.org/10.1037/adb0000277

403

mailto:caitlin.smith.sayegh@gmail.com
mailto:caitlin.smith.sayegh@gmail.com
http://dx.doi.org/10.1037/adb0000277


Petry & Simcic, 2002). For example, an individual using cocaine
might earn money or prizes for producing urine that screens
negative for cocaine. CM is rooted in operant theory (Skinner,
1953) and is based on the notion that extrinsic rewards can moti-
vate behavior change (Higgins et al., 1994). Numerous studies
support CM’s efficacy during treatment (e.g., Higgins, Heil, &
Jennifer, 2004; Prendergast, Podus, Finney, Greenwell, & Roll,
2006), even when compared with alternative substance use treat-
ments such as cognitive–behavioral interventions and relapse pre-
vention (Dutra et al., 2008). However, the durability of CM’s
effect on substance use is less certain (e.g., Benishek et al., 2014),
with some reviews indicating that CM’s effects may disappear
several months after treatment is terminated (e.g., Cahill & Perera,
2008; Prendergast et al., 2006).

Rationale for the Meta-Analysis

Considering the complex and chronic nature of substance use
disorders, it is important to determine which interventions can
achieve lasting, clinically significant effects (e.g., Donovan et al.,
2012; Marsden et al., 2011). This meta-analysis sought to examine
the size and durability of follow-up effects of MI and CM, sub-
stance use interventions that target intrinsic versus extrinsic moti-
vation, respectively. We selected MI and CM because each inter-
vention is designed to increase a specific type of motivation.

Further, this meta-analysis aimed to clarify how interventions
targeting intrinsic or extrinsic motivation impact lasting reductions
in varying substances, such as alcohol, marijuana, stimulants,
tobacco, and opiates.

Method

Literature Search

We used two strategies to identify trials of MI and CM for the
treatment of substance use. First, we searched the PsycINFO,
ERIC, NCJRS, Sociological Abstracts, and PubMed databases
using search terms for CM and MI (“motivational interview�” or
“motivational enhancement” or “motivation� intervention” or
“contingency management” or “voucher�” or “behavioral contract-
ing” or “token economy”), and drug use (“substance�” or “drug�”
or “alcohol�” or “cigarette�” or “nicotine” or “tobacco” or “co-
caine” or “stimulant” or “amphetamine�” or “heroin�” or “opiate�”
or “marijuana” or “cannabis”). Second, we searched an online
bibliography of MI literature (http://www.motivationalinterview
.net/library/biblio.html), and the reference sections of MI and CM
meta-analyses and review papers that were identified through the
terms described above. The publication date was limited to articles
published before January 1, 2016 by specifying an end date (e.g.,
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Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram.
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“2015” or “January 1, 2016”) depending on the structure of the
database search terms. There were 3,631 potential articles identi-
fied. After removing duplicates, 2,919 articles were eligible for
inclusion.

We included all randomized controlled trials testing either (a) an
intervention described as following the tenets of MI, or (b) an
intervention rewarding biochemical measures of substance use
abstinence or reduction with tangible reinforcers (CM). Trials were
included only if individual participants (not groups) were random-
ized to conditions, the trial was not a universal prevention or
analogue study, substance use was the target behavior for change,
and outcomes were measured at least once following the termina-
tion of the intervention. This did not include assessments con-
ducted on the same day as the last day of the intervention. Only
studies that reported biochemical or biochemically validated sub-
stance use outcomes were included, as these measures are more
valid than self-report measures alone (Connor Gorber, Schofield-
Hurwitz, Hardt, Levasseur, & Tremblay, 2009; Delaney-Black et
al., 2010; Grekin et al., 2010; McPherson, Packer, Cameron,
Howell, & Roll, 2014). Trials that used bona fide comparison
groups were excluded to facilitate the interpretation of effect sizes,
unless the intervention group also received the bona fide treatment
combined with CM or MI. Bona fide treatments were defined as
“those that were delivered by trained therapists and were based on
psychological principles, were offered to the psychotherapy com-
munity as viable treatments (e.g., through professional books or
manuals), or contained specified components” (Wampold et al.,
1997, p. 205). Lastly, articles that did not include sufficient data to
calculate effect sizes were excluded, unless authors provided ad-
ditional information after being contacted by e-mail.

Following these criteria, 2,188 articles were excluded based on
information found in abstracts, and 649 were excluded based on
information found in the full text (see Figure 1 for details).
Dissertations and theses were examined as well; however, all trials
found in dissertations or theses that met inclusion criteria were
already included in the meta-analysis from articles in peer-
reviewed journals. There were 82 articles that met inclusion cri-
teria for the present meta-analysis. This research was not reviewed
by the University of Southern California institutional review board
because it did not involve human subjects.

Data Coding

The mean sample age, proportion male, and proportion White
were determined when possible. The targeted substance was cat-
egorized as alcohol, tobacco, marijuana, stimulant, opiate, or poly-
substance. Each sample was also categorized as treatment-seeking
or non-treatment-seeking, following the coding scheme developed
by Vasilaki et al. (2006). When possible, the average baseline
self-reported motivation to change was coded and adjusted to a
10-point scale. The average maximum daily financial reward a
participant could earn per day in CM conditions was also coded
(i.e., total amount of rewards divided by number of intervention
days). Study quality was assessed using the Cochrane Consumers
and Communication Review Group’s method (CCCRG; Higgins
& Green, 2011). This tool includes a list of biases with the
potential to be high risk, unclear, or low risk. To assess whether MI
and CM were delivered consistently with their treatment models,
coders also examined whether a manual was used and whether

fidelity was evaluated. All variables were coded by two indepen-
dent coders. Based on Cicchetti’s (1994) guidelines, reliability was
good-to-excellent, with kappas ranging from .64–1.00 and intra-
class correlation coefficients (ICCs) ranging from .96–1.00.

Effect sizes were calculated using biochemical or biochemically
verified substance use outcomes measured for two different
follow-up periods, between �0 months and �3 months (F1), or
between �3 months and �6 months (F2) after treatment was
terminated. If outcomes were assessed multiple times within one
period, the latest measurements were used to best estimate
3-month or 6-month outcomes. Outcome data included proportions
of each condition biochemically confirmed as abstinent, continu-
ous measures of biochemical markers of substance use, and bio-

Table 1
Characteristics of Motivational Interviewing Trials

Trials Age %Male %White
Treatment-

seeking
Baseline

motivation

Ahluwalia et al. (2006) 45.10 33.11 .00 Yes 9.05
Baer et al. (2007) 17.90 56.00 58.00 No —
Bager and Vilstrup

(2010) 51.00 76.00 — No —
Bernstein et al. (2005) 37.95 70.59 14.20 No —
Bernstein et al. (2011) 40.25 47.93 9.80 No —
Bock et al. (2008) 47.70 52.90 69.10 No —
Bolger et al. (2010) 19.20 70.00 — Yes 2.16
Borrelli et al. (2010) 36.80 27.10 .00 No 6.45
Brown et al. (2010) 46.10 89.70 — Yes —
Carroll et al. (2006a) 32.80 56.80 71.60 Yes —
Colby et al. (1998) 16.15 42.50 65.00 No —
Colby et al. (2005) 16.30 29.00 55.00 No —
Colby et al. (2012) 16.20 52.47 72.22 No 8.30
Curry et al. (2003) 33.91 .00 32.51 Yes 6.35
Davis et al. (2011) 37.60 55.05 76.15 — —
Dieperink et al. (2014) 55.50 95.65 67.39 Yes —
Emmen et al. (2005) 48.94 75.61 — No —
Gariti et al. (2002) 44.00 100.00 — Yes —
Haug et al. (2004) 29.70 .00 — Yes —
Helstrom et al. (2007) 15.98 58.02 78.98 No —
Ingersoll et al. (2009) 42.00 55.00 5.00 No —
Ingersoll et al. (2011) 44.70 46.30 12.96 Yes —
Joya et al. (2016) 31.09 .00 — No —
Jungerman et al. (2007) 32.32 80.00 89.40 Yes —
Manuel et al. (2013) 49.00 .00 30.00 Yes 7.85
Marsden et al. (2006) 18.40 66.37 76.02 — —
Martin et al. (2008) 16.50 67.50 — Yes —
Martino et al. (2006) 31.70 72.73 31.80 Yes —
McKee et al. (2007) 34.95 72.97 44.60 Yes 8.75
Morgenstern et al.

(2009) 37.80 100.00 36.30 No —
Mujika et al. (2014) 40.15 .00 — No —
Noknoy et al. (2010) 36.96 91.45 .00 Yes —
Okuyemi et al. (2013) 44.40 74.70 35.60 Yes 9.10
Peterson et al. (2006) 17.40 54.70 72.30 No —
Rohsenow et al. (2004) 34.20 68.00 88.00 Yes —
Rohsenow et al. (2014) 33.74 57.57 86.08 Yes —
Rohsenow et al. (2015) 34.53 44.58 83.17 Yes 5.05
Romanowich and Lamb

(2015) 41.40 54.11 67.12 Yes —
Soria et al. (2006) 38.52 47.47 — No —
Stephens et al. (2007) 31.83 74.50 87.20 Yes —
Babor and the MTPRG

(2004) 36.10 68.40 69.30 Yes —
Wakefield et al. (2004) 52.28 62.24 — Yes —
Winhusen et al. (2008) 26.22 .00 39.71 Yes —
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chemically validated self-reported use. If trials reported abstinence
proportions based on the retained sample only, the missing partic-
ipants were considered nonabstinent for purposes of effect size
calculation (e.g., Hughes et al., 2003). If outcomes were measured
using multiple biochemical or biochemically verified methods, or
if there were multiple CM or MI conditions, one composite effect
size for each trial was calculated in order to avoid violating the
assumption of independence.

Statistical Analyses

We calculated pooled effect sizes (Cohen’s d) for MI and CM
trials at F1 or F2 using Comprehensive Meta-Analysis (CMA;
Borenstein, Hedges, Higgins, & Rothstein, 2005). Random-effects
models were used to account for the variability in true effect sizes
(Hunter & Schmidt, 2000) because initial fixed-effects models
indicated significant heterogeneity (Hedges & Olkin, 1985). We
followed Cohen’s (1988) guidelines for interpreting magnitude of

effects (i.e., d � .20 is a small effect, d � .50 is a medium effect,
and d � .80 is a large effect). We characterized the extent of
heterogeneity using the I2 statistic. I2 � 25 indicates low hetero-
geneity, I2 � 50 indicates medium heterogeneity, and I2 � 75
indicates high heterogeneity (Higgins & Thompson, 2002). Next,
we calculated a pooled effect size for CM or MI for each substance
type at each time period, as long as there were two or more studies
contributing effect sizes (Valentine, Pigott, & Rothstein, 2010).
Conducting statistical tests comparing the effect sizes of MI and
CM was deemed inappropriate due to the extensive inherent dif-
ferences between the two approaches, the targeted substances, and
the enrolled samples.

Results

Eighty-two articles met inclusion criteria for this meta-analysis,
containing information about 84 contrasts of an MI or CM condi-
tion versus a control condition. One article contained information

Table 2
Characteristics of Contingency Management Trials

Trials Age %Male %White
Treatment-

seeking
Baseline

motivation
Maximum daily
financial reward

Alessi et al. (2008) 36.60 100.00 54.00 Yes — $10.83
Bowers et al. (1987) — — — — — —
Brooner et al. (2007) 38.46 54.00 35.00 Yes — $19.05
Budney et al. (2006) 33.13 76.67 95.67 Yes — $6.78
Carroll et al. (2002) 33.86 65.45 83.64 Yes — $13.71
Carroll et al. (2006b) 21.20 89.60 21.75 Yes — $9.64
Dallery et al. (2013) 39.69 51.99 77.95 Yes 5.00 $11.52
Dunn et al. (2008) 29.75 40.00 — Yes 9.00 $25.89
Dunn et al. (2010) 31.00 33.00 — Yes — $25.89
Epstein et al. (2003) 39.00 57.00 — Yes — $13.75
Ghitza et al. (2008) 37.00 56.00 — Yes — —
Iguchi et al. (1996) 34.80 67.00 77.00 Yes — —
Iguchi et al. (1997) 36.60 63.00 85.00 Yes — $2.14
Heil et al. (2008) 24.31 .00 93.68 Yes 9.63 $16.73
Higgins et al. (1986) 32.40 100.00 51.33 Yes — —
Higgins et al. (1994) 31.35 67.50 85.00 Yes — $6.08
Higgins et al. (2004) 22.67 .00 94.30 Yes 9.75 $3.12
Higgins et al. (2014) 24.56 .00 92.97 Yes — —
Kadden et al. (2007) 32.70 71.00 60.00 Yes — $7.86
Ledgerwood et al. (2014) 44.84 38.27 33.33 Yes — —
McDonell et al. (2013) 42.74 65.34 53.98 Yes — —
McKay et al. (2010) 40.96 42.00 8.00 Yes — $13.69
Peirce et al. (2006) 42.01 55.94 26.14 Yes — $5.00
Petry and Martin (2002) 38.55 28.71 — Yes — —
Petry et al. (2005a) 36.62 45.78 26.77 Yes — $5.43
Petry et al. (2005b) 39.52 27.26 19.47 Yes — —
Petry et al. (2006) 37.22 60.31 53.44 Yes — —
Petry et al. (2007) 41.54 43.24 21.62 Yes — $6.96
Petry et al. (2012a) 36.73 53.08 71.54 Yes — —
Petry et al. (2012b) Study 1 37.93 36.70 32.11 Yes — $6.67
Petry et al. (2012b) Study 2 36.47 47.15 47.45 Yes — $2.86
Petry et al. (2015) 40.79 50.42 46.67 Yes — $10.71
Poling et al. (2006) 34.59 70.03 75.53 Yes — $5.08
Rawson et al. (2002) 43.58 55.00 39.25 Yes — $11.41
Rohsenow et al. (2015) 34.53 44.58 83.17 Yes 5.05 $22.79
Roll et al. (2005) 16.50 62.00 68.18 Yes — $8.57
Rowan-Szal et al. (1997) 38.00 91.00 37.00 Yes 5.00 $5.00
Rowan-Szal et al. (2005) 33.00 62.00 20.00 Yes — $.45
Shoptaw et al. (2002) 44.01 60.56 38.86 Yes — $5.33
Shoptaw et al. (2005) 37.17 100.00 79.63 — — $11.41
Silverman et al. (1998) 37.83 66.05 37.34 Yes — $23.21
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about two separate CM trials (Petry, Barry, Alessi, Rounsaville, &
Carroll, 2012b), and another contained information to calculate an
MI effect size and a CM effect size (Rohsenow et al., 2015). In
total, these articles provided sufficient data to calculate 31 MI
effect sizes at F1, 20 MI effect sizes at F2, 35 CM effect sizes at
F1, and 18 CM effect sizes at F2. Tables 1 and 2 present charac-
teristics of each trial. The total number of participants included in
these trials was 13,291. The average age across all participants was
36.56 years old, adjusted for differences in sample size across
trials. The overall percentage of male participants was 55.71% and
the percentage of White participants was 46.81%. MI trials were
more likely to target tobacco, �2 � 4.18 p � .05, and alcohol use,
�2 � 6.16, p � .03, whereas CM trials were more likely to target
stimulant use, �2 � 9.60, p � .01. In addition, CM trials were
more likely to enroll treatment-seeking samples, �2 � 21.74 p �
.001. MI interventions were significantly shorter than CM inter-
ventions, t(80) � 8.51, p � .001. Rohsenow et al. (2015) was
excluded from MI versus CM comparisons because this article
contained information used to calculate an effect size for MI and
CM, which violated the assumption of independence.

Based on the CCCRG method, study descriptions suggested
little bias in how participants were randomized (n � 5 at high risk,
5.95%) or in how incomplete data was handled (n � 4 high risk,

4.76%). The most frequent biases observed were in the selection of
outcome measures (n � 10 high risk, 11.90%) and keeping par-
ticipants and treatment providers blind to condition (n � 84 high
risk, 100%). Most articles did not include sufficient information to
determine whether random assignment was kept secure before
allocation to conditions (n � 63 unclear, 75.00%) and whether
outcome assessors were kept blind to study condition (n � 56
unclear, 66.67%). About one third of the trials (n � 34, 40.48%)
used a treatment manual, and 37 (44.05%) assessed fidelity. MI
trials were more likely than CM trials to use a treatment manual,
�2 � 8.96, p � .01, and assess fidelity, �2 � 9.98, p � .01.

Raters achieved excellent reliability when coding effect sizes
(ICC � .92). The effect sizes and 95% confidence intervals are
included for each MI and CM trial, organized by target substance
in Tables 3, 4, and 5. Across all substance types, CM had a
significant medium effect at F1 (d � .43, 95% CI[.19, .66], p �
.001), but not at F2 (d � .06, 95% CI[�.10, .22], p � .47). In
contrast, MI did not have a significant effect at F1 (d � .10, 95%
CI[�.02, .22], p � .12), but did have a significant small effect at
F2 (d � .22, 95% CI[.11, .32], p � .001). The I2 statistic indicated
medium heterogeneity for both MI (I2 � 48.00) and CM (I2 �
77.28) at F1, and low heterogeneity for MI (I2 � 18.83) and CM

Table 3
Effect Sizes for Contingency Management (CM) and Motivational Interviewing (MI) Trials
Targeting Tobacco

Intervention Study
Follow-up 1
d (95% CI)

Follow-up 2
d (95% CI)

MI (n � 22) Ahluwalia et al. (2006) �.39 [�.62, .16] —
Bernstein et al. (2011) �.07 [�.42, .27] —
Bock et al.(2008) .30 [.08, .52] .10 [�.13, .34]
Bolger et al. (2010) �.21 [�.83, .42] —
Borrelli et al. (2010) .27 [�.10, .64] —
Colby et al. (1998) .45 [�.56, 1.45] —
Colby et al. (2004) �.01 [�1.12, 1.09] .79 [�.44, 2.02]
Colby et al. (2012) �.50 [�1.42, .42] .26 [�.74, 1.26]
Curry et al. (2003) .48 [�.11, 1.07] —
Davis et al. (2011) — .60 [�1.17, 2.37]
Gariti et al. (2002) — .85 [�.84, 2.55]
Haug et al. (2004) .03 [�.34, .40] —
Helstrom et al. (2007) .28 [�.69, 1.25] .28 [�.69, 1.25]
Ingersoll et al. (2009) �.51 [�1.19, .17] —
Manuel et al. (2012) .64 [�1.17, 2.45] —
Mujika et al. (2013) 1.23 [�.02, 2.49] —
Okuyemi et al. (2013) — .30 [�.11, .71]
Rohsenow et al. (2014) .66 [�.61, 1.93] .03 [�1.06, 1.13]
Rohsenow et al. (2015) �.94 [�2.63, .75] �.44 [�1.78, .91]
Romanowich and Lamb (2015) — �.14 [�.80, .53]
Soria et al. (2006) — 1.01 [.32, 1.70]
Wakefield et al. (2004) �.09 [�.88, .69] —

CM (n � 12) Alessi et al. (2008) 1.22 [�.47, 2.92] —
Bowers et al. (1987) .81 [.04, 1.58] .83 [.06, 1.60]
Dallery et al. (2013) .52 [�.28, 1.31] �.45 [�1.26, .36]
Dunn et al. (2008) 1.00 [�.74, 2.75] —
Dunn et al. (2010) .63 [�1.64, 2.43] —
Heil et al. (2008) .68 [�.59, 1.96] —
Higgins et al. (2004) 1.59 [�.02, 3.19] —
Higgins et al. (2014) .47 [�.25, 1.20] —
Ledgerwood et al. (2014) .38 [1.28, 2.04] �.13 [�1.42, 1.15]
Rohsenow et al. (2015) �.94 [�2.63, .75] �.84 [�2.63, .75]
Roll et al. (2005) .61 [�.36, 1.57] —
Shoptaw et al. (2002) �.81 [�2.04, .43] —
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(I2 � 23.56) at F2. The funnel plots at each time were roughly
symmetrical, indicating low likelihood of a publication bias.

Separate pooled effect sizes for MI and CM on each substance
type at each time period are presented in Table 6. Pooled effect
sizes were not calculated for any substance at any time when there
were fewer than two trials (i.e., MI on alcohol at F1, CM on
alcohol at any time, MI on marijuana at F2, MI or CM on opiates
at any time, MI on stimulants at F2). MI had a significant medium
effect on marijuana at F1, and a significant small effect on alcohol,
polysubstances, and tobacco at F2. At F1, CM had a significant
small effect on marijuana and polysubstances, and a significant
medium effect on tobacco and stimulants. There were sufficient
trials to estimate pooled effect sizes for MI on polysubstances
at F1, CM on polysubstances at F2, MI on stimulants at F1, CM on
stimulants at F2, MI on tobacco at F1, and CM on tobacco at F2,
but these effects were all nonsignificant.

Discussion

This meta-analysis offers important insight into the clinical
significance of MI and CM as substance use treatments. Results

demonstrated that both CM and MI promoted reductions in use of
a wide range of substances, even months after the intervention
concluded. The smallest effects were found for polysubstance use,
whereas the largest effects were found for marijuana, tobacco, and
stimulants. In terms of the size and durability of CM and MI
effects, this meta-analysis suggests that CM often produced sig-
nificant follow-up effects in the first 3 months after treatment, but
not in the next 3 months. In contrast, MI often produced significant
follow-up effects between 3 and 6 months after treatment, but not
in the first 3 months. This finding suggests that extrinsic reinforce-
ment for reducing use or abstaining from substances may be
effective in the short-term, but improvements may not be main-
tained long after reinforcers are withdrawn. MI showed efficacy
during the 3-to-6-month follow-up assessment period, which sug-
gests that cultivating intrinsic motivation may be important for
promoting sustainable reductions in substance use. However, any
differences in effect sizes observed for MI and CM cannot neces-
sarily be attributed to intrinsic versus extrinsic motivation, because
the interventions differed in terms of treatment length, target
populations, and target substance.

Table 4
Effect Sizes for Contingency Management (CM) and Motivational Interviewing (MI) Trials Targeting Stimulants, Opiates,
or Polysubstances

Substance Intervention Study
Follow-up 1
d (95% CI)

Follow-up 2
d (95% CI)

Stimulants MI (n � 3) Ingersoll et al. (2011) �.27 [�.88, .35] —
McKee et al. (2007) �.24 [�.75, .28] —
Rohsenow et al. (2004) .05 [�.49, .59] —

CM (n � 14) Epstein et al. (2003) .27 [�.24, .77] .31 [�.24, .86]
Higgins et al. (1994) .60 [�.13, 1.33] .60 [�.13, 1.33]
McDonell, (2013) .25 [�.09, .58] —
McKay et al. (2010) .39 [�.22, 1.01] .13 [�.48, .74]
Petry et al. (2005b) .48 [�.17, 1.12] —
Petry et al. (2007) .57 [�.09, 1.24] �.41 [�1.07, .25]
Petry et al. (2012b) Study 1 — �.09 [�.38, .20]
Petry et al. (2012b) Study 2 — �.07 [�.60, .46]
Petry et al. (2015) 3.58 [3.01, 4.16] —
Poling et al. (2006) �.32 [�1.03, .39] —
Rawson et al. (2002) .31 [�.27, .88] —
Rowan-Szal et al. (2005) .47 [�.40, 1.34] —
Shoptaw et al. (2005) — .00 [�.58, .58]
Silverman et al. (1998) .19 [�.52, .91] —

Opiates MI (n � 0) — — —
CM (n � 1) Higgins et al. (1986) .00 [�1.08, 1.08] —

Polysubstances MI (n � 8) Baer et al. (2007) �.35 [�.70, .01] —
Bernstein et al. (2005) — .07 [�.27, .42]
Carroll et al. (2006a) .07 [�.14, .28] —
Marsden et al. (2006) — .12 [�.02, .27]
Martino et al. (2006) .28 [�.06, .62] —
Morgenstern et al. (2009) .23 [�.22, .68] .37 [�.08, .82]
Peterson et al. (2006) .12 [�.12, .36] —
Winhusen et al. (2008) .21 [�.17, .59] —

CM (n � 10) Brooner et al. (2007) .29 [�.11, .69] —
Ghitza et al. (2008) .03 [�1.31, 1.37] —
Iguchi et al. (1996) .19 [�.29, .67] —
Iguchi et al. (1997) — �.10 [�.86, .66]
Peirce et al. (2006) .05 [�.19, .30] —
Petry and Martin (2002) .33 [�.28, .94] —
Petry et al. (2005a) .05 [�.41, .52] .35 [�.12, .81]
Petry et al. (2006) �.03 [�.51, .46] �.35 [�.84, .14]
Petry et al. (2012a) — �.15 [�.53, .24]
Rowan-Szal et al. (1997) .36 [�.04, .77] —
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This meta-analysis examined results for MI and CM separately
to explore how interventions that target intrinsic versus extrinsic
motivation might impact follow-up treatment effects. However, it
is quite possible that an intervention targeting extrinsic motivation
might ultimately increase intrinsic motivation, as well. Self-
Determination Theory characterizes change as a developmental
process through which externally regulated behaviors can be inte-
grated with a person’s own values and goals (Deci & Ryan, 1985).
Although no CM trials have demonstrated an increase in intrinsic
motivation to date, self-reported motivation is not often measured
in CM trials (Ellis, 2011), and even when it is, motivation mea-
sures may not be valid for use with participants who have recently
completed CM (Walter & Petry, 2015).

The results of this meta-analysis could provide a rationale for
combining CM and MI to capitalize on the strengths of each
approach and compensate for the shortcomings of either interven-
tion. An intervention combining CM and MI could target all three
needs posited by Self-Determination Theory: autonomy, compe-
tence, and relatedness. For instance, CM could use extrinsic rein-
forcement to build clients’ feelings of competence by helping them

achieve initial abstinence and see the proof of their efforts in the
form of tangible rewards. MI could promote autonomy by eliciting
and reinforcing clients’ internal motivation for change. Both CM
and MI could promote a sense of relatedness through the provider-
client or agency–client relationships. However, the existing re-
search on combining CM and MI to reduce substance use is sparse
and mixed. For tobacco use, Tevyaw and colleagues (2009) found
the combination of MI and CM did not result in significant,
sustained abstinence. In contrast, Rohsenow and colleagues (2015)
found that combining CM with MI did produce longer-lasting
smoking cessation than CM alone. For marijuana, Stewart, Felle-
man, and Arger (2015) did find that adding CM to MI enhanced
the size of effects at the end of treatment, yet it no longer did so
at a 4-month follow-up.

Limitations

This meta-analysis had several limitations. First, the number of
studies included in this meta-analysis for each substance type at
each time period was quite small in many categories. Therefore,

Table 5
Effect Sizes for Contingency Management (CM) and Motivational Interviewing (MI) Trials
Targeting Alcohol or Marijuana

Substance Intervention Study
Follow-up 1
d (95% CI)

Follow-up 2
d (95% CI)

Alcohol MI (n � 6) Bager and Vilstrup (2010) — .64 [.00, 1.28]
Brown et al. (2010) — .27 [�.03, .56]
Dieperink et al. (2014) .20 [�.32, .71] —
Emmen et al. (2005) — �.19 [�.54, .17]
Joya et al. (2016) — .52 [.18, .87]
Noknoy et al. (2010) — .42 [.06, .79]

CM (n � 0) — — —
Marijuana MI (n � 4) Jungerman et al. (2007) 1.43 [�.15, 3.10] —

Martin et al. (2008) .71 [.07, 1.34] —
Stephens et al. (2007) .37 [.02, .73] .15 [�.20, .50]
Babor and the MTPRG (2004) .57 [�.02, 1.15] —

CM (n � 3) Budney et al. (2006) .62 [�.02, 1.25] .65 [�.07, 1.37]
Carroll et al. (2006b) �.02 [�.71, .67] .11 [�.43, .66]
Kadden et al. (2007) .45 [�.11, 1.01] .36 [�.18, .90]

Table 6
Pooled Effect Sizes for Contingency Management (CM) and Motivational Interviewing (MI) by
Substance Type and Follow-Up Time Period

Substance Intervention

Follow-up 1 Follow-up 2

n d (95% CI) p n d (95% CI) p

Alcohol MI 1 — — 5 .30 [.03, .57] .03
CM 0 — — 0 — —

Marijuana MI 4 .50 [.23, .77] �.001 1 — —
CM 3 .37 [.02, .73] .04 3 .33 [�.01, .67] .06

Opiates MI 0 — — 0 — —
CM 1 — — 0 — —

Polysubstance MI 6 .09 [�.07, .25] .27 3 .14 [.01, .26] .04
CM 8 .15 [.00, .30] �.05 4 �.06 [�.36, .25] .71

Stimulants MI 3 �.15 [�.46, .17] .37 0 — —
CM 11 .62 [.01, 1.24] �.05 7 .01 [�.18, .19] .95

Tobacco MI 17 .04 [�.17, .24] .71 11 .20 [.03, .38] .02
CM 12 .52 [.20, .84] �.01 4 �.04 [�.83, .75] .92
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the confidence intervals were very large in some cases, and in
others, no pooled effect size could be calculated. Consequently, the
results for specific substances should be interpreted cautiously.
Further, it was not appropriate to conduct statistical tests between
MI and CM effect sizes because of the differences in treatment
duration, substances targeted, and samples recruited. Lastly, be-
cause consistent measures of intrinsic and extrinsic motivation,
autonomy, competence, and relatedness were lacking, differences
between interventions related to Self-Determination Theory could
not be investigated in depth.

Conclusions

This meta-analysis generally supports the use of MI and CM for
the treatment of substance use disorders. Both interventions
showed significant reductions in use of a wide variety of sub-
stances, even months after treatment ended. Overall, the effects of
CM appeared to be relatively large, but diminished over time. The
effects of MI appeared to be relatively small, but more durable.
These comparisons were not based on statistical tests, but the
observed pattern of results lays the ground work for future quan-
titative comparisons. Future research should investigate the
follow-up effects of different substance use treatments in greater
detail to develop a better understanding of the clinical utility of
various interventions. Specifically, investigators should test
whether combining MI and CM can promote initial and sustained
abstinence across the entire range of substances. In addition,
researchers should measure intrinsic and extrinsic motivation
throughout treatment and at follow-up to clarify how lasting
change can be achieved. The optimal treatment approach for
substance use disorders may need to combine aspects of different
interventions such as MI and CM that target a range of motiva-
tional and behavior change dynamics.

References

�Asterisks indicate trials included in meta-analysis.

�Ahluwalia, J. S., Okuyemi, K., Nollen, N., Choi, W. S., Kaur, H., Pulvers,
K., & Mayo, M. S. (2006). The effects of nicotine gum and counseling
among African American light smokers: A 2 � 2 factorial design.
Addiction, 101, 883–891. http://dx.doi.org/10.1111/j.1360-0443.2006
.01461.x

�Alessi, S. M., Petry, N. M., & Urso, J. (2008). Contingency management
promotes smoking reductions in residential substance abuse patients.
Journal of Applied Behavior Analysis, 41, 617–622. http://dx.doi.org/
10.1901/jaba.2008.41-617

Arria, A. M., & McLellan, A. T. (2012). Evolution of concept, but not
action, in addiction treatment. Substance Use & Misuse, 47(8–9), 1041–
1048. http://dx.doi.org/10.3109/10826084.2012.663273

�Babor, T. F., & the Marijuana Treatment Project Research Group (MT-
PRG). (2004). Brief treatments for cannabis dependence: Findings from
a randomized multisite trial. Journal of Consulting and Clinical Psy-
chology, 72, 455–466. http://dx.doi.org/10.1037/0022-006X.72.3.455

�Baer, J. S., Garrett, S. B., Beadnell, B., Wells, E. A., & Peterson, P. L.
(2007). Brief motivational intervention with homeless adolescents: Eval-
uating effects on substance use and service utilization. Psychology of
Addictive Behaviors, 21, 582–586. http://dx.doi.org/10.1037/0893-164X
.21.4.582

�Bager, P., & Vilstrup, H. (2010). Post-discharge brief intervention in-
creases the frequency of alcohol abstinence—A randomized trial. Jour-

nal of Addictions Nursing, 21, 37– 41. http://dx.doi.org/10.3109/
10884601003628104

Benishek, L. A., Dugosh, K. L., Kirby, K. C., Matejkowski, J., Clements,
N. T., Seymour, B. L., & Festinger, D. S. (2014). Prize-based contin-
gency management for the treatment of substance abusers: A meta-
analysis. Addiction, 109, 1426 –1436. http://dx.doi.org/10.1111/add
.12589

�Bernstein, J., Bernstein, E., Tassiopoulos, K., Heeren, T., Levenson, S., &
Hingson, R. (2005). Brief motivational intervention at a clinic visit
reduces cocaine and heroin use. Drug and Alcohol Dependence, 77,
49–59. http://dx.doi.org/10.1016/j.drugalcdep.2004.07.006

�Bernstein, S. L., Bijur, P., Cooperman, N., Jearld, S., Arnsten, J. H.,
Moadel, A., & Gallagher, E. J. (2011). A randomized trial of a multi-
component cessation strategy for emergency department smokers. Aca-
demic Emergency Medicine, 18, 575–583. http://dx.doi.org/10.1111/j
.1553-2712.2011.01097.x

�Bock, B. C., Becker, B. M., Niaura, R. S., Partridge, R., Fava, J. L., &
Trask, P. (2008). Smoking cessation among patients in an emergency
chest pain observation unit: Outcomes of the Chest Pain Smoking Study
(CPSS). Nicotine & Tobacco Research, 10, 1523–1531. http://dx.doi
.org/10.1080/14622200802326343

�Bolger, K., Carter, K., Curtin, L., Martz, D. M., Gagnon, S. G., &
Michael, K. D. (2010). Motivational interviewing for smoking cessation
among college students. Journal of College Student Psychotherapy, 24,
116–129. http://dx.doi.org/10.1080/87568220903558661

Borenstein, M., Hedges, L., Higgins, J., & Rothstein, H. (2005). Compre-
hensive meta-analysis version 2. Englewood, NJ: Biostat.

�Borrelli, B., McQuaid, E. L., Novak, S. P., Hammond, S. K., & Becker,
B. (2010). Motivating Latino caregivers of children with asthma to quit
smoking: A randomized trial. Journal of Consulting and Clinical Psy-
chology, 78, 34–43. http://dx.doi.org/10.1037/a0016932

�Bowers, T. G., Winett, R. A., & Frederiksen, L. W. (1987). Nicotine
fading, behavioral contracting, and extended treatment: Effects on smok-
ing cessation. Addictive Behaviors, 12, 181–184. http://dx.doi.org/10
.1016/0306-4603(87)90024-4

�Brooner, R. K., Kidorf, M. S., King, V. L., Stoller, K. B., Neufeld, K. J.,
& Kolodner, K. (2007). Comparing adaptive stepped care and monetary-
based voucher interventions for opioid dependence. Drug and Alcohol
Dependence, 88, S14–S23. http://dx.doi.org/10.1016/j.drugalcdep.2006
.12.006

�Brown, T. G., Dongier, M., Ouimet, M. C., Tremblay, J., Chanut, F.,
Legault, L., & Ng Ying Kin, N. M. (2010). Brief motivational inter-
viewing for DWI recidivists who abuse alcohol and are not participating
in DWI intervention: A randomized controlled trial. Alcoholism: Clini-
cal and Experimental Research, 34, 292–301. http://dx.doi.org/10.1111/
j.1530-0277.2009.01092.x

Budney, A. J., Fearer, S., Walker, D. D., Stanger, C., Thostenson, J.,
Grabinski, M., & Bickel, W. K. (2011). An initial trial of a computerized
behavioral intervention for cannabis use disorder. Drug and Alcohol
Dependence, 115, 74–79. http://dx.doi.org/10.1016/j.drugalcdep.2010
.10.014

�Budney, A. J., Moore, B. A., Rocha, H. L., & Higgins, S. T. (2006).
Clinical trial of abstinence-based vouchers and cognitive-behavioral
therapy for cannabis dependence. Journal of Consulting and Clinical
Psychology, 74, 307–316. http://dx.doi.org/10.1037/0022-006X.74.2
.307

Burke, B. L., Arkowitz, H., & Menchola, M. (2003). The efficacy of
motivational interviewing: A meta-analysis of controlled clinical trials.
Journal of Consulting and Clinical Psychology, 71, 843–861. http://dx
.doi.org/10.1037/0022-006X.71.5.843

Cahill, K., & Perera, R. (2008). Competitions and incentives for smoking
cessation. Cochrane Database of Systematic Reviews, 3. Art.No.:
CD004307. http://dx.doi.org/10.1002/14651858.CD004307.pub3

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

410 SAYEGH, HUEY, ZARA, AND JHAVERI

http://dx.doi.org/10.1111/j.1360-0443.2006.01461.x
http://dx.doi.org/10.1111/j.1360-0443.2006.01461.x
http://dx.doi.org/10.1901/jaba.2008.41-617
http://dx.doi.org/10.1901/jaba.2008.41-617
http://dx.doi.org/10.3109/10826084.2012.663273
http://dx.doi.org/10.1037/0022-006X.72.3.455
http://dx.doi.org/10.1037/0893-164X.21.4.582
http://dx.doi.org/10.1037/0893-164X.21.4.582
http://dx.doi.org/10.3109/10884601003628104
http://dx.doi.org/10.3109/10884601003628104
http://dx.doi.org/10.1111/add.12589
http://dx.doi.org/10.1111/add.12589
http://dx.doi.org/10.1016/j.drugalcdep.2004.07.006
http://dx.doi.org/10.1111/j.1553-2712.2011.01097.x
http://dx.doi.org/10.1111/j.1553-2712.2011.01097.x
http://dx.doi.org/10.1080/14622200802326343
http://dx.doi.org/10.1080/14622200802326343
http://dx.doi.org/10.1080/87568220903558661
http://dx.doi.org/10.1037/a0016932
http://dx.doi.org/10.1016/0306-4603%2887%2990024-4
http://dx.doi.org/10.1016/0306-4603%2887%2990024-4
http://dx.doi.org/10.1016/j.drugalcdep.2006.12.006
http://dx.doi.org/10.1016/j.drugalcdep.2006.12.006
http://dx.doi.org/10.1111/j.1530-0277.2009.01092.x
http://dx.doi.org/10.1111/j.1530-0277.2009.01092.x
http://dx.doi.org/10.1016/j.drugalcdep.2010.10.014
http://dx.doi.org/10.1016/j.drugalcdep.2010.10.014
http://dx.doi.org/10.1037/0022-006X.74.2.307
http://dx.doi.org/10.1037/0022-006X.74.2.307
http://dx.doi.org/10.1037/0022-006X.71.5.843
http://dx.doi.org/10.1037/0022-006X.71.5.843
http://dx.doi.org/10.1002/14651858.CD004307.pub3


�Carroll, K. M., Ball, S. A., Nich, C., Martino, S., Frankforter, T. L.,
Farentinos, C., . . . the National Institute on Drug Abuse Clinical Trials
Network. (2006a). Motivational interviewing to improve treatment en-
gagement and outcome in individuals seeking treatment for substance
abuse: A multisite effectiveness study. Drug and Alcohol Dependence,
81, 301–312. http://dx.doi.org/10.1016/j.drugalcdep.2005.08.002

�Carroll, K. M., Easton, C. J., Nich, C., Hunkele, K. A., Neavins, T. M.,
Sinha, R., . . . Rounsaville, B. J. (2006b). The use of contingency
management and motivational/skills-building therapy to treat young
adults with marijuana dependence. Journal of Consulting and Clinical
Psychology, 74, 955–966. http://dx.doi.org/10.1037/0022-006X.74.5
.955

�Carroll, K. M., Sinha, R., Nich, C., Babuscio, T., & Rounsaville, B. J.
(2002). Contingency management to enhance naltrexone treatment of
opioid dependence: A randomized clinical trial of reinforcement mag-
nitude. Experimental and Clinical Psychopharmacology, 10, 54–63.
http://dx.doi.org/10.1037/1064-1297.10.1.54

Chauchard, E., Levin, K. H., Copersino, M. L., Heishman, S. J., &
Gorelick, D. A. (2013). Motivations to quit cannabis use in an adult
non-treatment sample: Are they related to relapse? Addictive Behaviors,
38, 2422–2427. http://dx.doi.org/10.1016/j.addbeh.2013.04.002

Cicchetti, D. V. (1994). Guidelines, criteria, and rules of thumb for eval-
uating normed and standardized assessment instruments in psychology.
Psychological Assessment, 6, 284–290. http://dx.doi.org/10.1037/1040-
3590.6.4.284

Cohen, J. (1988). Statistical power analysis for the behavioral sciences
(2nd ed.). New York, NY: Erlbaum.

�Colby, S. M., Monti, P. M., Barnett, N. P., Rohsenow, D. J., Weissman,
K., Spirito, A., . . . Lewander, W. J. (1998). Brief motivational inter-
viewing in a hospital setting for adolescent smoking: A preliminary
study. Journal of Consulting and Clinical Psychology, 66, 574–578.
http://dx.doi.org/10.1037/0022-006X.66.3.574

�Colby, S. M., Monti, P. M., O’Leary Tevyaw, T., Barnett, N. P., Spirito,
A., Rohsenow, D. J., . . . Lewander, W. (2005). Brief motivational
intervention for adolescent smokers in medical settings. Addictive Be-
haviors, 30, 865–874. http://dx.doi.org/10.1016/j.addbeh.2004.10.001

�Colby, S. M., Nargiso, J., Tevyaw, T. O., Barnett, N. P., Metrik, J.,
Lewander, W., . . . Monti, P. M. (2012). Enhanced motivational inter-
viewing versus brief advice for adolescent smoking cessation: Results
from a randomized clinical trial. Addictive Behaviors, 37, 817–823.
http://dx.doi.org/10.1016/j.addbeh.2012.03.011

Connor Gorber, S., Schofield-Hurwitz, S., Hardt, J., Levasseur, G., &
Tremblay, M. (2009). The accuracy of self-reported smoking: A sys-
tematic review of the relationship between self-reported and cotinine-
assessed smoking status. Nicotine & Tobacco Research, 11, 12–24.
http://dx.doi.org/10.1093/ntr/ntn010

�Curry, S. J., Ludman, E. J., Graham, E., Stout, J., Grothaus, L., & Lozano,
P. (2003). Pediatric-based smoking cessation intervention for low-
income women: A randomized trial. Archives of Pediatrics & Adolescent
Medicine, 157, 295–302. http://dx.doi.org/10.1001/archpedi.157.3.295

Curry, S. J., Wagner, E. H., & Grothaus, L. C. (1991). Evaluation of
intrinsic and extrinsic motivation interventions with a self-help smoking
cessation program. Journal of Consulting and Clinical Psychology, 59,
318–324. http://dx.doi.org/10.1037/0022-006X.59.2.318

�Dallery, J., Raiff, B. R., & Grabinski, M. J. (2013). Internet-based con-
tingency management to promote smoking cessation: A randomized
controlled study. Journal of Applied Behavior Analysis, 46, 750–764.
http://dx.doi.org/10.1002/jaba.89

�Davis, M. F., Shapiro, D., Windsor, R., Whalen, P., Rhode, R., Miller,
H. S., & Sechrest, L. (2011). Motivational interviewing versus prescrip-
tive advice for smokers who are not ready to quit. Patient Education and
Counseling, 83, 129–133. http://dx.doi.org/10.1016/j.pec.2010.04.024

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-
determination in human behavior. New York, NY: Plenum Press. http://
dx.doi.org/10.1007/978-1-4899-2271-7

Delaney-Black, V., Chiodo, L. M., Hannigan, J. H., Greenwald, M. K.,
Janisse, J., Patterson, G., . . . Sokol, R. J. (2010). Just say “I don’t”: Lack
of concordance between teen report and biological measures of drug use.
Pediatrics, 126, 887–893. http://dx.doi.org/10.1542/peds.2009-3059

DiClemente, C. C. (1999). Motivation for change: Implications for sub-
stance abuse treatment. Psychological Science, 10, 209–213. http://dx
.doi.org/10.1111/1467-9280.00137

�Dieperink, E., Fuller, B., Isenhart, C., McMaken, K., Lenox, R., Pocha,
C., . . . Hauser, P. (2014). Efficacy of motivational enhancement therapy
on alcohol use disorders in patients with chronic hepatitis C: A random-
ized controlled trial. Addiction, 109, 1869–1877. http://dx.doi.org/10
.1111/add.12679

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen,
A. J., Gardin, J. G., . . . Wells, E. A. (2012). Primary outcome indices in
illicit drug dependence treatment research: Systematic approach to se-
lection and measurement of drug use end-points in clinical trials. Ad-
diction, 107, 694 –708. http://dx.doi.org/10.1111/j.1360-0443.2011
.03473.x

�Dunn, K. E., Sigmon, S. C., Reimann, E. F., Badger, G. J., Heil, S. H., &
Higgins, S. T. (2010). A contingency-management intervention to pro-
mote initial smoking cessation among opioid-maintained patients. Ex-
perimental and Clinical Psychopharmacology, 18, 37–50. http://dx.doi
.org/10.1037/a0018649

�Dunn, K. E., Sigmon, S. C., Thomas, C. S., Heil, S. H., & Higgins, S. T.
(2008). Voucher-based contingent reinforcement of smoking abstinence
among methadone-maintained patients: A pilot study. Journal of Ap-
plied Behavior Analysis, 41, 527–538. http://dx.doi.org/10.1901/jaba
.2008.41-527

Dutra, L., Stathopoulou, G., Basden, S. L., Leyro, T. M., Powers, M. B., &
Otto, M. W. (2008). A meta-analytic review of psychosocial interven-
tions for substance use disorders. The American Journal of Psychiatry,
165, 179–187. http://dx.doi.org/10.1176/appi.ajp.2007.06111851

Ellis, K. M. (2011). Does contingency management affect intrinsic moti-
vation to remain substance-free? A closer look at low-cost procedures.
(Order No. AAI3439503). Dissertation Abstracts International: Section
B: The Sciences and Engineering, 1783.

�Emmen, M. J., Schippers, G. M., Wollersheim, H., & Bleijenberg, G.
(2005). Adding psychologist’s intervention to physicians’ advice to
problem drinkers in the outpatient clinic. Alcohol and Alcoholism, 40,
219–226.

�Epstein, D. H., Hawkins, W. E., Covi, L., Umbricht, A., & Preston, K. L.
(2003). Cognitive-behavioral therapy plus contingency management for
cocaine use: Findings during treatment and across 12-month follow-up.
Psychology of Addictive Behaviors, 17, 73–82. http://dx.doi.org/10
.1037/0893-164X.17.1.73

�Gariti, P., Alterman, A., Mulvaney, F., Mechanic, K., Dhopesh, V., Yu,
E., . . . Sacks, D. (2002). Nicotine intervention during detoxification and
treatment for other substance use. The American Journal of Drug and
Alcohol Abuse, 28, 671– 679. http://dx.doi.org/10.1081/ADA-
120015875

�Ghitza, U. E., Epstein, D. H., & Preston, K. L. (2008). Contingency
management reduces injection-related HIV risk behaviors in heroin and
cocaine using outpatients. Addictive Behaviors, 33, 593–604. http://dx
.doi.org/10.1016/j.addbeh.2007.11.009

Grekin, E. R., Svikis, D. S., Lam, P., Connors, V., Lebreton, J. M., Streiner,
D. L., . . . Ondersma, S. J. (2010). Drug use during pregnancy: Vali-
dating the Drug Abuse Screening Test against physiological measures.
Psychology of Addictive Behaviors, 24, 719–723. http://dx.doi.org/10
.1037/a0021741

�Haug, N. A., Svikis, D. S., & Diclemente, C. (2004). Motivational
enhancement therapy for nicotine dependence in methadone-maintained

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

411META-ANALYSIS OF FOLLOW-UP EFFECTS OF MI AND CM

http://dx.doi.org/10.1016/j.drugalcdep.2005.08.002
http://dx.doi.org/10.1037/0022-006X.74.5.955
http://dx.doi.org/10.1037/0022-006X.74.5.955
http://dx.doi.org/10.1037/1064-1297.10.1.54
http://dx.doi.org/10.1016/j.addbeh.2013.04.002
http://dx.doi.org/10.1037/1040-3590.6.4.284
http://dx.doi.org/10.1037/1040-3590.6.4.284
http://dx.doi.org/10.1037/0022-006X.66.3.574
http://dx.doi.org/10.1016/j.addbeh.2004.10.001
http://dx.doi.org/10.1016/j.addbeh.2012.03.011
http://dx.doi.org/10.1093/ntr/ntn010
http://dx.doi.org/10.1001/archpedi.157.3.295
http://dx.doi.org/10.1037/0022-006X.59.2.318
http://dx.doi.org/10.1002/jaba.89
http://dx.doi.org/10.1016/j.pec.2010.04.024
http://dx.doi.org/10.1007/978-1-4899-2271-7
http://dx.doi.org/10.1007/978-1-4899-2271-7
http://dx.doi.org/10.1542/peds.2009-3059
http://dx.doi.org/10.1111/1467-9280.00137
http://dx.doi.org/10.1111/1467-9280.00137
http://dx.doi.org/10.1111/add.12679
http://dx.doi.org/10.1111/add.12679
http://dx.doi.org/10.1111/j.1360-0443.2011.03473.x
http://dx.doi.org/10.1111/j.1360-0443.2011.03473.x
http://dx.doi.org/10.1037/a0018649
http://dx.doi.org/10.1037/a0018649
http://dx.doi.org/10.1901/jaba.2008.41-527
http://dx.doi.org/10.1901/jaba.2008.41-527
http://dx.doi.org/10.1176/appi.ajp.2007.06111851
http://dx.doi.org/10.1037/0893-164X.17.1.73
http://dx.doi.org/10.1037/0893-164X.17.1.73
http://dx.doi.org/10.1081/ADA-120015875
http://dx.doi.org/10.1081/ADA-120015875
http://dx.doi.org/10.1016/j.addbeh.2007.11.009
http://dx.doi.org/10.1016/j.addbeh.2007.11.009
http://dx.doi.org/10.1037/a0021741
http://dx.doi.org/10.1037/a0021741


pregnant women. Psychology of Addictive Behaviors, 18, 289–292.
http://dx.doi.org/10.1037/0893-164X.18.3.289

Hedges, L. V., & Olkin, I. (1985). Statistical methods for meta-analysis.
Orlando, FL: Academic Press.

�Heil, S. H., Higgins, S. T., Bernstein, I. M., Solomon, L. J., Rogers, R. E.,
Thomas, C. S., . . . Lynch, M. E. (2008). Effects of voucher-based
incentives on abstinence from cigarette smoking and fetal growth among
pregnant women. Addiction, 103, 1009–1018. http://dx.doi.org/10.1111/
j.1360-0443.2008.02237.x

�Helstrom, A., Hutchison, K., & Bryan, A. (2007). Motivational enhance-
ment therapy of high risk adolescent smokers. Addictive Behaviors, 32,
2404–2410. http://dx.doi.org/10.1016/j.addbeh.2007.02.009

Higgins, J. P. T., & Green, S. (2011). Cochrane handbook for systematic
reviews of interventions, Version 5.1.0. Retrieved from http://handbook
.cochrane.org/

Higgins, J. P. T., & Thompson, S. G. (2002). Quantifying heterogeneity in
a meta-analysis. Statistics in Medicine, 21, 1539–1558. http://dx.doi.org/
10.1002/sim.1186

�Higgins, S. T., Budney, A. J., Bickel, W. K., Foerg, F. E., Donham, R., &
Badger, G. J. (1994). Incentives improve outcome in outpatient behav-
ioral treatment of cocaine dependence. Archives of General Psychiatry,
51, 568–576. http://dx.doi.org/10.1001/archpsyc.1994.03950070060011

Higgins, S. T., Heil, S. H., & Jennifer, P. L. (2004). Clinical implications
of reinforcement as determinant of substance use disorders. Annual
Review of Psychology, 55, 431–461. http://dx.doi.org/10.1146/annurev
.psych.55.090902.142033

�Higgins, S. T., Heil, S. H., Solomon, L. J., Bernstein, I. M., Lussier, J. P.,
Abel, R. L., . . . Badger, G. J. (2004). A pilot study on voucher-based
incentives to promote abstinence from cigarette smoking during preg-
nancy and postpartum. Nicotine & Tobacco Research, 6, 1015–1020.
http://dx.doi.org/10.1080/14622200412331324910

�Higgins, S. T., Stitzer, M. L., Bigelow, G. E., & Liebson, I. A. (1986).
Contingent methadone delivery: Effects on illicit-opiate use. Drug and
Alcohol Dependence, 17, 311–322. http://dx.doi.org/10.1016/0376-
8716(86)90080-3

�Higgins, S. T., Washio, Y., Lopez, A. A., Heil, S. H., Solomon, L. J.,
Lynch, M. E., . . . Bernstein, I. M. (2014). Examining two different
schedules of financial incentives for smoking cessation among pregnant
women. Preventive Medicine, 68, 51–57. http://dx.doi.org/10.1016/j
.ypmed.2014.03.024

Hughes, J. R., Keely, J. P., Niaura, R. S., Ossip-Klein, D. J., Richmond,
R. L., & Swan, G. E. (2003). Measures of abstinence in clinical trials:
Issues and recommendations. Nicotine & Tobacco Research, 5, 13–26.
http://dx.doi.org/10.1080/1462220031000070552

Hunter, J. E., & Schmidt, F. L. (2000). Fixed effects vs. random effects
meta-analysis models: Implications for cumulative research knowledge.
International Journal of Selection and Assessment, 8, 275–292. http://
dx.doi.org/10.1111/1468-2389.00156

�Iguchi, M. Y., Belding, M. A., Morral, A. R., Lamb, R. J., & Husband,
S. D. (1997). Reinforcing operants other than abstinence in drug abuse
treatment: An effective alternative for reducing drug use. Journal of
Consulting and Clinical Psychology, 65, 421–428. http://dx.doi.org/10
.1037/0022-006X.65.3.421

�Iguchi, M. Y., Lamb, R. J., Belding, M. A., Platt, J. J., Husband, S. D., &
Morral, A. R. (1996). Contingent reinforcement of group participation
versus abstinence in a methadone maintenance program. Experimental
and Clinical Psychopharmacology, 4, 315–321. http://dx.doi.org/10
.1037/1064-1297.4.3.315

�Ingersoll, K. S., Cropsey, K. L., & Heckman, C. J. (2009). A test of
motivational plus nicotine replacement interventions for HIV positive
smokers. AIDS and Behavior, 13, 545–554. http://dx.doi.org/10.1007/
s10461-007-9334-4

�Ingersoll, K. S., Farrell-Carnahan, L., Cohen-Filipic, J., Heckman, C. J.,
Ceperich, S. D., Hettema, J., & Marzani-Nissen, G. (2011). A pilot

randomized clinical trial of two medication adherence and drug use
interventions for HIV� crack cocaine users. Drug and Alcohol Depen-
dence, 116(1–3), 177–187. http://dx.doi.org/10.1016/j.drugalcdep.2010
.12.016

�Joya, X., Mazarico, E., Ramis, J., Pacifici, R., Salat-Batlle, J., Mortali, C.,
. . . Pichini, S. (2016). Segmental hair analysis to assess effectiveness of
single-session motivational intervention to stop ethanol use during preg-
nancy. Drug and Alcohol Dependence, 158, 45–51. http://dx.doi.org/10
.1016/j.drugalcdep.2015.10.028

�Jungerman, F. S., Andreoni, S., & Laranjeira, R. (2007). Short term
impact of same intensity but different duration interventions for cannabis
users. Drug and Alcohol Dependence, 90(2–3), 120–127. http://dx.doi
.org/10.1016/j.drugalcdep.2007.02.019

�Kadden, R. M., Litt, M. D., Kabela-Cormier, E., & Petry, N. M. (2007).
Abstinence rates following behavioral treatments for marijuana depen-
dence. Addictive Behaviors, 32, 1220–1236. http://dx.doi.org/10.1016/j
.addbeh.2006.08.009

�Ledgerwood, D. M., Arfken, C. L., Petry, N. M., & Alessi, S. M. (2014).
Prize contingency management for smoking cessation: A randomized
trial. Drug and Alcohol Dependence, 140, 208–212. http://dx.doi.org/
10.1016/j.drugalcdep.2014.03.032

Lundahl, B. W., Kunz, C., Brownell, C., Tollefson, D., & Burke, B. L.
(2010). A meta-analysis of motivational interviewing: Twenty-five years
of empirical studies. Research on Social Work Practice, 20, 137–160.
http://dx.doi.org/10.1177/1049731509347850

�Manuel, J. K., Lum, P. J., Hengl, N. S., & Sorensen, J. L. (2013). Smoking
cessation interventions with female smokers living with HIV/AIDS: A
randomized pilot study of motivational interviewing. AIDS Care, 25,
820–827. http://dx.doi.org/10.1080/09540121.2012.733331

Marsden, J., Eastwood, B., Wright, C., Bradbury, C., Knight, J., & Ham-
mond, P., & the National Drug Treatment Monitoring System Outcomes
Study Group. (2011). How best to measure change in evaluations of
treatment for substance use disorder. Addiction, 106, 294–302. http://dx
.doi.org/10.1111/j.1360-0443.2010.03143.x

�Marsden, J., Stillwell, G., Barlow, H., Boys, A., Taylor, C., Hunt, N., &
Farrell, M. (2006). An evaluation of a brief motivational intervention
among young ecstasy and cocaine users: No effect on substance and
alcohol use outcomes. Addiction, 101, 1014–1026. http://dx.doi.org/10
.1111/j.1360-0443.2006.01290.x

�Martin, G., & Copeland, J. (2008). The adolescent cannabis check-up:
Randomized trial of a brief intervention for young cannabis users.
Journal of Substance Abuse Treatment, 34, 407–414. http://dx.doi.org/
10.1016/j.jsat.2007.07.004

�Martino, S., Carroll, K. M., Nich, C., & Rounsaville, B. J. (2006). A
randomized controlled pilot study of motivational interviewing for pa-
tients with psychotic and drug use disorders. Addiction, 101, 1479–
1492. http://dx.doi.org/10.1111/j.1360-0443.2006.01554.x

�McDonell, M. G., Srebnik, D., Angelo, F., McPherson, S., Lowe, J. M.,
Sugar, A., . . . Ries, R. K. (2013). Randomized controlled trial of
contingency management for stimulant use in community mental health
patients with serious mental illness. The American Journal of Psychia-
try, 170, 94–101. http://dx.doi.org/10.1176/appi.ajp.2012.11121831

�McKay, J. R., Lynch, K. G., Coviello, D., Morrison, R., Cary, M. S.,
Skalina, L., & Plebani, J. (2010). Randomized trial of continuing care
enhancements for cocaine-dependent patients following initial engage-
ment. Journal of Consulting and Clinical Psychology, 78, 111–120.
http://dx.doi.org/10.1037/a0018139

�McKee, S. A., Carroll, K. M., Sinha, R., Robinson, J. E., Nich, C.,
Cavallo, D., & O’Malley, S. (2007). Enhancing brief cognitive-
behavioral therapy with motivational enhancement techniques in cocaine
users. Drug and Alcohol Dependence, 91, 97–101. http://dx.doi.org/10
.1016/j.drugalcdep.2007.05.006

McPherson, S., Packer, R. R., Cameron, J. M., Howell, D. N., & Roll, J. M.
(2014). Biochemical marker of use is a better predictor of outcomes than

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

412 SAYEGH, HUEY, ZARA, AND JHAVERI

http://dx.doi.org/10.1037/0893-164X.18.3.289
http://dx.doi.org/10.1111/j.1360-0443.2008.02237.x
http://dx.doi.org/10.1111/j.1360-0443.2008.02237.x
http://dx.doi.org/10.1016/j.addbeh.2007.02.009
http://handbook.cochrane.org/
http://handbook.cochrane.org/
http://dx.doi.org/10.1002/sim.1186
http://dx.doi.org/10.1002/sim.1186
http://dx.doi.org/10.1001/archpsyc.1994.03950070060011
http://dx.doi.org/10.1146/annurev.psych.55.090902.142033
http://dx.doi.org/10.1146/annurev.psych.55.090902.142033
http://dx.doi.org/10.1080/14622200412331324910
http://dx.doi.org/10.1016/0376-8716%2886%2990080-3
http://dx.doi.org/10.1016/0376-8716%2886%2990080-3
http://dx.doi.org/10.1016/j.ypmed.2014.03.024
http://dx.doi.org/10.1016/j.ypmed.2014.03.024
http://dx.doi.org/10.1080/1462220031000070552
http://dx.doi.org/10.1111/1468-2389.00156
http://dx.doi.org/10.1111/1468-2389.00156
http://dx.doi.org/10.1037/0022-006X.65.3.421
http://dx.doi.org/10.1037/0022-006X.65.3.421
http://dx.doi.org/10.1037/1064-1297.4.3.315
http://dx.doi.org/10.1037/1064-1297.4.3.315
http://dx.doi.org/10.1007/s10461-007-9334-4
http://dx.doi.org/10.1007/s10461-007-9334-4
http://dx.doi.org/10.1016/j.drugalcdep.2010.12.016
http://dx.doi.org/10.1016/j.drugalcdep.2010.12.016
http://dx.doi.org/10.1016/j.drugalcdep.2015.10.028
http://dx.doi.org/10.1016/j.drugalcdep.2015.10.028
http://dx.doi.org/10.1016/j.drugalcdep.2007.02.019
http://dx.doi.org/10.1016/j.drugalcdep.2007.02.019
http://dx.doi.org/10.1016/j.addbeh.2006.08.009
http://dx.doi.org/10.1016/j.addbeh.2006.08.009
http://dx.doi.org/10.1016/j.drugalcdep.2014.03.032
http://dx.doi.org/10.1016/j.drugalcdep.2014.03.032
http://dx.doi.org/10.1177/1049731509347850
http://dx.doi.org/10.1080/09540121.2012.733331
http://dx.doi.org/10.1111/j.1360-0443.2010.03143.x
http://dx.doi.org/10.1111/j.1360-0443.2010.03143.x
http://dx.doi.org/10.1111/j.1360-0443.2006.01290.x
http://dx.doi.org/10.1111/j.1360-0443.2006.01290.x
http://dx.doi.org/10.1016/j.jsat.2007.07.004
http://dx.doi.org/10.1016/j.jsat.2007.07.004
http://dx.doi.org/10.1111/j.1360-0443.2006.01554.x
http://dx.doi.org/10.1176/appi.ajp.2012.11121831
http://dx.doi.org/10.1037/a0018139
http://dx.doi.org/10.1016/j.drugalcdep.2007.05.006
http://dx.doi.org/10.1016/j.drugalcdep.2007.05.006


self-report metrics in a contingency management smoking cessation
analog study. The American Journal on Addictions, 23, 15–20.

Miller, W. R., & Rollnick, S. (2012). Meeting in the middle: Motivational
interviewing and self-determination theory. The International Journal of
Behavioral Nutrition and Physical Activity, 9, 25. http://dx.doi.org/10
.1186/1479-5868-9-25

�Morgenstern, J., Bux, D. A., Jr., Parsons, J., Hagman, B. T., Wainberg,
M., & Irwin, T. (2009). Randomized trial to reduce club drug use and
HIV risk behaviors among men who have sex with men. Journal of
Consulting and Clinical Psychology, 77, 645–656. http://dx.doi.org/10
.1037/a0015588

�Mujika, A., Forbes, A., Canga, N., de Irala, J., Serrano, I., Gascó, P., &
Edwards, M. (2014). Motivational interviewing as a smoking cessation
strategy with nurses: An exploratory randomised controlled trial. Inter-
national Journal of Nursing Studies, 51, 1074–1082. http://dx.doi.org/
10.1016/j.ijnurstu.2013.12.001

Murphy, A., Rhodes, A. G., & Taxman, F. S. (2012). Adaptability of
contingency management in justice settings: Survey findings on attitudes
toward using rewards. Journal of Substance Abuse Treatment, 43, 168–
177. http://dx.doi.org/10.1016/j.jsat.2011.11.004

�Noknoy, S., Rangsin, R., Saengcharnchai, P., Tantibhaedhyangkul, U., &
McCambridge, J. (2010). RCT of effectiveness of motivational enhance-
ment therapy delivered by nurses for hazardous drinkers in primary care
units in Thailand. Alcohol and Alcoholism, 45, 263–270. http://dx.doi
.org/10.1093/alcalc/agq013

�Okuyemi, K. S., Goldade, K., Whembolua, G. L., Thomas, J. L., Eischen,
S., Sewali, B., . . . Des Jarlais, D. (2013). Motivational interviewing to
enhance nicotine patch treatment for smoking cessation among homeless
smokers: A randomized controlled trial. Addiction, 108, 1136–1144.
http://dx.doi.org/10.1111/add.12140

�Peirce, J. M., Petry, N. M., Stitzer, M. L., Blaine, J., Kellogg, S.,
Satterfield, F., . . . Li, R. (2006). Effects of lower-cost incentives on
stimulant abstinence in methadone maintenance treatment: A National
Drug Abuse Treatment Clinical Trials Network study. Archives of Gen-
eral Psychiatry, 63, 201–208. http://dx.doi.org/10.1001/archpsyc.63.2
.201

�Peterson, P. L., Baer, J. S., Wells, E. A., Ginzler, J. A., & Garrett, S. B.
(2006). Short-term effects of a brief motivational intervention to reduce
alcohol and drug risk among homeless adolescents. Psychology of Ad-
dictive Behaviors, 20, 254–264. http://dx.doi.org/10.1037/0893-164X
.20.3.254

�Petry, N. M., Alessi, S. M., Barry, D., & Carroll, K. M. (2015). Standard
magnitude prize reinforcers can be as efficacious as larger magnitude
reinforcers in cocaine-dependent methadone patients. Journal of Con-
sulting and Clinical Psychology, 83, 464–472. http://dx.doi.org/10
.1037/a0037888

�Petry, N. M., Alessi, S. M., Carroll, K. M., Hanson, T., MacKinnon, S.,
Rounsaville, B., & Sierra, S. (2006). Contingency management treat-
ments: Reinforcing abstinence versus adherence with goal-related activ-
ities. Journal of Consulting and Clinical Psychology, 74, 592–601.
http://dx.doi.org/10.1037/0022-006X.74.3.592

�Petry, N. M., Alessi, S. M., Hanson, T., & Sierra, S. (2007). Randomized
trial of contingent prizes versus vouchers in cocaine-using methadone
patients. Journal of Consulting and Clinical Psychology, 75, 983–991.
http://dx.doi.org/10.1037/0022-006X.75.6.983

�Petry, N. M., Alessi, S. M., & Ledgerwood, D. M. (2012a). A randomized
trial of contingency management delivered by community therapists.
Journal of Consulting and Clinical Psychology, 80, 286–298. http://dx
.doi.org/10.1037/a0026826

�Petry, N. M., Alessi, S. M., Marx, J., Austin, M., & Tardif, M. (2005a).
Vouchers versus prizes: Contingency management treatment of sub-
stance abusers in community settings. Journal of Consulting and Clin-
ical Psychology, 73, 1005–1014. http://dx.doi.org/10.1037/0022-006X
.73.6.1005

�Petry, N. M., Barry, D., Alessi, S. M., Rounsaville, B. J., & Carroll, K. M.
(2012b). A randomized trial adapting contingency management targets
based on initial abstinence status of cocaine-dependent patients. Journal
of Consulting and Clinical Psychology, 80, 276–285. http://dx.doi.org/
10.1037/a0026883

�Petry, N. M., & Martin, B. (2002). Low-cost contingency management for
treating cocaine- and opioid-abusing methadone patients. Journal of
Consulting and Clinical Psychology, 70, 398–405. http://dx.doi.org/10
.1037/0022-006X.70.2.398

�Petry, N. M., Martin, B., & Simcic, F., Jr. (2005b). Prize reinforcement
contingency management for cocaine dependence: Integration with
group therapy in a methadone clinic. Journal of Consulting and Clinical
Psychology, 73, 354 –359. http://dx.doi.org/10.1037/0022-006X.73.2
.354

Petry, N. M., & Simcic, F., Jr. (2002). Recent advances in the dissemina-
tion of contingency management techniques: Clinical and research per-
spectives. Journal of Substance Abuse Treatment, 23, 81–86. http://dx
.doi.org/10.1016/S0740-5472(02)00251-9

�Poling, J., Oliveto, A., Petry, N., Sofuoglu, M., Gonsai, K., Gonzalez, G.,
. . . Kosten, T. R. (2006). Six-month trial of bupropion with contingency
management for cocaine dependence in a methadone-maintained popu-
lation. Archives of General Psychiatry, 63, 219–228. http://dx.doi.org/
10.1001/archpsyc.63.2.219

Prendergast, M., Podus, D., Finney, J., Greenwell, L., & Roll, J. (2006).
Contingency management for treatment of substance use disorders: A
meta-analysis. Addiction, 101, 1546–1560. http://dx.doi.org/10.1111/j
.1360-0443.2006.01581.x

�Rawson, R. A., Huber, A., McCann, M., Shoptaw, S., Farabee, D., Reiber,
C., & Ling, W. (2002). A comparison of contingency management and
cognitive-behavioral approaches during methadone maintenance treat-
ment for cocaine dependence. Archives of General Psychiatry, 59,
817–824. http://dx.doi.org/10.1001/archpsyc.59.9.817

�Rohsenow, D. J., Martin, R. A., Monti, P. M., Colby, S. M., Day, A. M.,
Abrams, D. B., . . . Swift, R. M. (2014). Motivational interviewing
versus brief advice for cigarette smokers in residential alcohol treatment.
Journal of Substance Abuse Treatment, 46, 346–355. http://dx.doi.org/
10.1016/j.jsat.2013.10.002

�Rohsenow, D. J., Monti, P. M., Martin, R. A., Colby, S. M., Myers, M. G.,
Gulliver, S. B., . . . Abrams, D. B. (2004). Motivational enhancement
and coping skills training for cocaine abusers: Effects on substance use
outcomes. Addiction, 99, 862–874. http://dx.doi.org/10.1111/j.1360-
0443.2004.00743.x

�Rohsenow, D. J., Tidey, J. W., Martin, R. A., Colby, S. M., Sirota, A. D.,
Swift, R. M., & Monti, P. M. (2015). Contingent vouchers and motiva-
tional interviewing for cigarette smokers in residential substance abuse
treatment. Journal of Substance Abuse Treatment, 55, 29–38. http://dx
.doi.org/10.1016/j.jsat.2015.02.010

�Roll, J. M. (2005). Assessing the feasibility of using contingency man-
agement to modify cigarette smoking by adolescents. Journal of Applied
Behavior Analysis, 38, 463–467. http://dx.doi.org/10.1901/jaba.2005
.114-04

�Romanowich, P., & Lamb, R. J. (2015). The effects of fixed versus
escalating reinforcement schedules on smoking abstinence. Journal of
Applied Behavior Analysis, 48, 25–37. http://dx.doi.org/10.1002/jaba
.185

�Rowan-Szal, G. A., Bartholomew, N. G., Chatham, L. R., & Simpson,
D. D. (2005). A combined cognitive and behavioral intervention for
cocaine-using methadone clients. Journal of Psychoactive Drugs, 37,
75–84. http://dx.doi.org/10.1080/02791072.2005.10399750

�Rowan-Szal, G. A., Joe, G. W., Hiller, M. L., & Dwayne Simpson, D.
(1997). Increasing early engagement in methadone treatment. Journal of
Maintenance in the Addictions, 1, 49–61. http://dx.doi.org/10.1300/
J126v01n01_06

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

413META-ANALYSIS OF FOLLOW-UP EFFECTS OF MI AND CM

http://dx.doi.org/10.1186/1479-5868-9-25
http://dx.doi.org/10.1186/1479-5868-9-25
http://dx.doi.org/10.1037/a0015588
http://dx.doi.org/10.1037/a0015588
http://dx.doi.org/10.1016/j.ijnurstu.2013.12.001
http://dx.doi.org/10.1016/j.ijnurstu.2013.12.001
http://dx.doi.org/10.1016/j.jsat.2011.11.004
http://dx.doi.org/10.1093/alcalc/agq013
http://dx.doi.org/10.1093/alcalc/agq013
http://dx.doi.org/10.1111/add.12140
http://dx.doi.org/10.1001/archpsyc.63.2.201
http://dx.doi.org/10.1001/archpsyc.63.2.201
http://dx.doi.org/10.1037/0893-164X.20.3.254
http://dx.doi.org/10.1037/0893-164X.20.3.254
http://dx.doi.org/10.1037/a0037888
http://dx.doi.org/10.1037/a0037888
http://dx.doi.org/10.1037/0022-006X.74.3.592
http://dx.doi.org/10.1037/0022-006X.75.6.983
http://dx.doi.org/10.1037/a0026826
http://dx.doi.org/10.1037/a0026826
http://dx.doi.org/10.1037/0022-006X.73.6.1005
http://dx.doi.org/10.1037/0022-006X.73.6.1005
http://dx.doi.org/10.1037/a0026883
http://dx.doi.org/10.1037/a0026883
http://dx.doi.org/10.1037/0022-006X.70.2.398
http://dx.doi.org/10.1037/0022-006X.70.2.398
http://dx.doi.org/10.1037/0022-006X.73.2.354
http://dx.doi.org/10.1037/0022-006X.73.2.354
http://dx.doi.org/10.1016/S0740-5472%2802%2900251-9
http://dx.doi.org/10.1016/S0740-5472%2802%2900251-9
http://dx.doi.org/10.1001/archpsyc.63.2.219
http://dx.doi.org/10.1001/archpsyc.63.2.219
http://dx.doi.org/10.1111/j.1360-0443.2006.01581.x
http://dx.doi.org/10.1111/j.1360-0443.2006.01581.x
http://dx.doi.org/10.1001/archpsyc.59.9.817
http://dx.doi.org/10.1016/j.jsat.2013.10.002
http://dx.doi.org/10.1016/j.jsat.2013.10.002
http://dx.doi.org/10.1111/j.1360-0443.2004.00743.x
http://dx.doi.org/10.1111/j.1360-0443.2004.00743.x
http://dx.doi.org/10.1016/j.jsat.2015.02.010
http://dx.doi.org/10.1016/j.jsat.2015.02.010
http://dx.doi.org/10.1901/jaba.2005.114-04
http://dx.doi.org/10.1901/jaba.2005.114-04
http://dx.doi.org/10.1002/jaba.185
http://dx.doi.org/10.1002/jaba.185
http://dx.doi.org/10.1080/02791072.2005.10399750
http://dx.doi.org/10.1300/J126v01n01_06
http://dx.doi.org/10.1300/J126v01n01_06


Schepis, T. S., Duhig, A. M., Liss, T., McFetridge, A., Wu, R., Cavallo,
D. A., . . . Krishnan-Sarin, S. (2008). Contingency management for
smoking cessation: Enhancing feasibility through use of immunoassay
test strips measuring cotinine. Nicotine & Tobacco Research, 10, 1495–
1501. http://dx.doi.org/10.1080/14622200802323209

�Shoptaw, S., Reback, C. J., Peck, J. A., Yang, X., Rotheram-Fuller, E.,
Larkins, S., . . . Hucks-Ortiz, C. (2005). Behavioral treatment approaches
for methamphetamine dependence and HIV-related sexual risk behav-
iors among urban gay and bisexual men. Drug and Alcohol Dependence,
78, 125–134. http://dx.doi.org/10.1016/j.drugalcdep.2004.10.004

�Shoptaw, S., Rotheram-Fuller, E., Yang, X., Frosch, D., Nahom, D.,
Jarvik, M. E., . . . Ling, W. (2002). Smoking cessation in methadone
maintenance. Addiction, 97, 1317–1328. http://dx.doi.org/10.1046/j
.1360-0443.2002.00221.x

�Silverman, K., Wong, C. J., Umbricht-Schneiter, A., Montoya, I. D.,
Schuster, C. R., & Preston, K. L. (1998). Broad beneficial effects of
cocaine abstinence reinforcement among methadone patients. Journal of
Consulting and Clinical Psychology, 66, 811–824. http://dx.doi.org/10
.1037/0022-006X.66.5.811

Skinner, B. F. (1953). Science and human behavior. New York, NY:
Macmillan.

�Soria, R., Legido, A., Escolano, C., López Yeste, A., & Montoya, J.
(2006). A randomised controlled trial of motivational interviewing for
smoking cessation. The British Journal of General Practice, 56, 768–
774.

Stanger, C., Budney, A. J., Kamon, J. L., & Thostensen, J. (2009). A
randomized trial of contingency management for adolescent marijuana
abuse and dependence. Drug and Alcohol Dependence, 105, 240–247.
http://dx.doi.org/10.1016/j.drugalcdep.2009.07.009

�Stephens, R. S., Roffman, R. A., Fearer, S. A., Williams, C., & Burke,
R. S. (2007). The Marijuana Check-up: Promoting change in ambivalent
marijuana users. Addiction, 102, 947–957. http://dx.doi.org/10.1111/j
.1360-0443.2007.01821.x

Stewart, D. G., Felleman, B. I., & Arger, C. A. (2015). Effectiveness of
motivational incentives for adolescent marijuana users in a school-based
intervention. Journal of Substance Abuse Treatment, 58, 43–50. http://
dx.doi.org/10.1016/j.jsat.2015.06.002

Tevyaw, T. O., Colby, S. M., Tidey, J. W., Kahler, C. W., Rohsenow, D. J.,
Barnett, N. P., . . . Monti, P. M. (2009). Contingency management and
motivational enhancement: A randomized clinical trial for college stu-

dent smokers. Nicotine & Tobacco Research, 11, 739–749. http://dx.doi
.org/10.1093/ntr/ntp058

Valentine, J. C., Pigott, T. D., & Rothstein, H. R. (2010). How many
studies do you need? A primer on statistical power for meta-analysis.
Journal of Educational and Behavioral Statistics, 35, 215–247. http://
dx.doi.org/10.3102/1076998609346961

Vasilaki, E. I., Hosier, S. G., & Cox, W. M. (2006). The efficacy of
motivational interviewing as a brief intervention for excessive drinking:
A meta-analytic review. Alcohol and Alcoholism, 41, 328–335. http://
dx.doi.org/10.1093/alcalc/agl016

�Wakefield, M., Olver, I., Whitford, H., & Rosenfeld, E. (2004). Motiva-
tional interviewing as a smoking cessation intervention for patients with
cancer: Randomized controlled trial. Nursing Research, 53, 396–405.
http://dx.doi.org/10.1097/00006199-200411000-00008

Walter, K. N., & Petry, N. M. (2015). Motivation and contingency man-
agement: Treatments for substance use disorders. In E. H. Simpson &
P. D. Balsam (Eds.), Behavioral neuroscience of motivation (pp. 569–
581). Geneva, Switzerland: Springer International Publishing. http://dx
.doi.org/10.1007/7854_2015_374

Wampold, B. E., Mondin, G. W., Moody, M., Stich, F., Benson, K., &
Ahn, H. (1997). A meta-analysis of outcome studies comparing bona
fide psychotherapies: Empirically, “all must have prizes.” Psychological
Bulletin, 122, 203–215. http://dx.doi.org/10.1037/0033-2909.122.3.203

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J.,
Erskine, H. E., . . . Vos, T. (2013). Global burden of disease attributable
to mental and substance use disorders: Findings from the Global Burden
of Disease Study 2010. The Lancet, 382, 1575–1586. http://dx.doi.org/
10.1016/S0140-6736(13)61611-6

Williams, G. G., Gagné, M., Ryan, R. M., & Deci, E. L. (2002). Facilitating
autonomous motivation for smoking cessation. Health Psychology, 21,
40–50. http://dx.doi.org/10.1037/0278-6133.21.1.40

�Winhusen, T., Kropp, F., Babcock, D., Hague, D., Erickson, S. J., Renz,
C., . . . Somoza, E. (2008). Motivational enhancement therapy to
improve treatment utilization and outcome in pregnant substance users.
Journal of Substance Abuse Treatment, 35, 161–173. http://dx.doi.org/
10.1016/j.jsat.2007.09.006

Received August 26, 2016
Revision received February 28, 2017

Accepted March 7, 2017 �

E-Mail Notification of Your Latest Issue Online!

Would you like to know when the next issue of your favorite APA journal will be available
online? This service is now available to you. Sign up at https://my.apa.org/portal/alerts/ and you will
be notified by e-mail when issues of interest to you become available!

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

414 SAYEGH, HUEY, ZARA, AND JHAVERI

http://dx.doi.org/10.1080/14622200802323209
http://dx.doi.org/10.1016/j.drugalcdep.2004.10.004
http://dx.doi.org/10.1046/j.1360-0443.2002.00221.x
http://dx.doi.org/10.1046/j.1360-0443.2002.00221.x
http://dx.doi.org/10.1037/0022-006X.66.5.811
http://dx.doi.org/10.1037/0022-006X.66.5.811
http://dx.doi.org/10.1016/j.drugalcdep.2009.07.009
http://dx.doi.org/10.1111/j.1360-0443.2007.01821.x
http://dx.doi.org/10.1111/j.1360-0443.2007.01821.x
http://dx.doi.org/10.1016/j.jsat.2015.06.002
http://dx.doi.org/10.1016/j.jsat.2015.06.002
http://dx.doi.org/10.1093/ntr/ntp058
http://dx.doi.org/10.1093/ntr/ntp058
http://dx.doi.org/10.3102/1076998609346961
http://dx.doi.org/10.3102/1076998609346961
http://dx.doi.org/10.1093/alcalc/agl016
http://dx.doi.org/10.1093/alcalc/agl016
http://dx.doi.org/10.1097/00006199-200411000-00008
http://dx.doi.org/10.1007/7854_2015_374
http://dx.doi.org/10.1007/7854_2015_374
http://dx.doi.org/10.1037/0033-2909.122.3.203
http://dx.doi.org/10.1016/S0140-6736%2813%2961611-6
http://dx.doi.org/10.1016/S0140-6736%2813%2961611-6
http://dx.doi.org/10.1037/0278-6133.21.1.40
http://dx.doi.org/10.1016/j.jsat.2007.09.006
http://dx.doi.org/10.1016/j.jsat.2007.09.006

	Follow-Up Treatment Effects of Contingency Management and Motivational Interviewing on Substance ...
	Rationale for the Meta-Analysis
	Method
	Literature Search
	Data Coding
	Statistical Analyses

	Results
	Discussion
	Limitations
	Conclusions

	References


