
Clinical Psychology Review 33 (2013) 1010–1024

Contents lists available at ScienceDirect

Clinical Psychology Review
Drop-out from addiction treatment: A systematic review of risk factors
Hanne H. Brorson a,⁎, Espen Ajo Arnevik a,b, Kim Rand-Hendriksen c,d, Fanny Duckert a

a Department of Psychology, University of Oslo, Norway
b Department of Addiction Treatment, Oslo University Hospital, Norway
c Health Services Research Centre, Akershus University Hospital, Lørenskog, Norway
d Department of Health Management and Health Economics, University of Oslo, Norway

H I G H L I G H T S

• We review two decades of research on drop-out risk factors using box-score approach.
• Risk factors: Cognitive deficit, low alliance, personality disorder, and young age.
• Research on simple demographic risk factors should be discontinued.
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Completion of addiction treatment is one of the most consistent factors associated with a favorable treatment
outcome. Unfortunately, it is more common for a patient to drop-out of addiction treatment than to complete
the treatment. To prevent drop-out, risk factors must be identified. This box-score review focuses on studies
investigating the risk factors associated with drop-out from addiction treatment published in peer-reviewed
journals from 1992 to 2013. A total of 122 studies involving 199,331 participants met the inclusion criteria.
Contrary to recommendations from previous reviews, 91% of the included studies focused primarily on enduring
patient factors, mainly demographics. The most consistent risk factors across the different study designs,
samples, and measurement methods were cognitive deficits, low treatment alliance, personality disorder, and
younger age. With the exception of younger age, none of the demographic factors emerged as consistent risk
factors. Further research on the relationship between simple demographic factors and drop-out risk is of limited
value. However, little is known about the potential risk factors related to treatment programs and to the
treatment processes. Based on the review, clinical recommendations include assessing cognitive functioning
and personality disorders at baseline and continuous monitoring of treatment alliance.
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1. Introduction

The global population has reached 7 billion people, and numbers from
the UN World Drug Report (2012) suggests that of these, 230 million
people use illegal drugs at least once a year; 27 million people are
addicted; 11.8 million people suffered a moderate to severe disability
attributable to illegal drug use, and more than 0.2 million people die
from drug use every year. The numbers on death and disability linked
to alcohol are even higher, and a WHO study (Mathers et al., 2009)
reports that alcohol use disorders are responsible for the death of
2.3 million people and the disability for some 40.5 million people every
year. To counteract the global challenge of drug and alcohol use disorders,
different addiction treatments have been, and are being, developed.
Broadly defined, addiction treatment is a planned, goal-directed change
process (Walker, 2009), aimed at reducing substance abuse or achieving
abstinence, preventing or reducing the frequency and severity of relapse,
and improving adaptive functioning (APA, 2007). The treatment is
delivered in many different settings, using a variety of psychological,
pharmacological and social approaches (Landry, 1996), and may last
from a few months to several years depending on the individuals needs
and availability of resources (APA, 2007).

One of the most consistent factors related to favorable outcomes
across all addiction treatments is treatment completion (Dalsbø et al.,
2010). Treatment completion is associated with abstinence, lower
crime rate (APA, 2007), fewer relapses, and higher levels of employ-
ment (Stark, 1992). However, failure to complete treatment,
often referred to as drop-out, is common. Recent studies on the topic
report of drop-out ranging from 21,5 to 43% in detoxification
(Gilchrist, Langohr, Fonseca, Muga, & Torrens, 2012;Specka, Buchholz,
Kuhlmann, Rist, & Scherbaum, 2011), 23–50% in outpatient treatment
(McHugh et al., 2013; Santonja-Gómez et al., 2010), 17–57% in inpatient
treatment (Deane, Wootton, Hsu, & Kelly, 2012; Samuel, LaPaglia,
Maccarelli,Moore, & Ball, 2011), and 32–67.7% in substitution treatment
(Lin et al., 2013; Smyth, Fagan, & Kernan, 2012). The outcome of
patients after they drop-out of addiction treatment is unfavorable
compared to those who complete treatment. Several studies show an
increased risk of relapse, legal and financial difficulties, poor health,
and readmission associated with dropping out (Alterman et al., 1996;
Brewer, Catalano, Haggerty, Gainey, & Fleming, 1998; Moos, Pettit, &
Gruber, 1995; Stark, 1992). Additionally, drop-out comes with a high
cost to society in terms of undermining treatment effectiveness
(Simpson, 1979), contributing to crime, spreading HIV (UNODC,
2012), and causing a great deal of pain to loved ones.

Although drop-out is not unique to addiction treatment, the
consequences are more severe compared to drop-out from general
psychotherapy. Previous investigations of the dose–response relationship
in psychotherapy suggest that therapeutic benefits occur early in
treatment and increase more slowly at higher dosage levels (Hansen &
Lambert, 2003; Howard, Kopta, Krause, &Orlinsky, 1986). Approximately
25% of patients improve after one session, and 50% improve by 8 sessions
(Howard et al., 1986). These numbers suggest that patientswho drop out
of general psychotherapy after only a few sessions may still obtain a
positive treatment outcome. Contrary to the dose–response relationship
in general psychotherapy, patients leaving addiction treatment within
three months showed no significant improvement (Eaton, 2004;
Hawkins, Baer, & Kivlahan, 2008; Simpson, 1981). These results may
suggest that patients in addiction treatment are less likely to achieve a
positive treatment outcome during early phases of treatment. Successful
outcome (e.g., reduction or cessation of drug use) increases linearly with
the length of stay for patients in addiction treatment for more than three
months (Simpson, 1979). With drop-out rates commonly exceeding 50%
within the first month of treatment (Stark, 1992), most substance
abusing patients are neither receiving adequate exposure to treatment,
nor do they recover from their addiction. Thus, being able to help patients
stay in addiction treatment has important clinical ramifications with
wide ranging consequences for the addicted individual, his/her loved
ones and society at large.

Accordingly, drop-out from addiction treatment has been a keen
focus of research, culminating in several hundreds of studies. According
to Baekeland and Lundwall's (1975) extensive review, 362 studies
published between 1949 and 1973 included analyses of drop-out from
psychotherapy, addiction treatment, and treatment for medical
conditions. The review identified a large number of correlates of
dropping out fromaddiction treatment, including several patient factors
(e.g., younger age, female gender, socially isolated, lower socioeconomic
status andmotivation, more advanced stages of alcoholism, a history of
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crime, and personality disorder) and treatment factors (e.g., court
mandate, outpatient treatment setting, and drug-free treatment
program and therapist qualities such as permissive, introverted and
detached). Craig (1985) identified 40 studies for his review on drop-
out from addiction treatment and psychiatric units between 1977 and
1983. He concluded that research on patient factors had not provided
the necessary information to make decisions and interventions to
counteract drop-out from addiction treatment. Craig (1985) claimed
that the interaction between the patient and the treatment program
had a greater impact on drop-out than patient factors, and he
encouraged staff to take a look in the mirror. Stark (1992) located ap-
proximately 80 studies of drop-out from addiction treatment published
between 1975 and 1990. He concluded that dropping out of addiction
treatment was associated with several patient factors (e.g., being
younger, social isolation, lower socioeconomic status, lowermotivation,
client expectations, criminal history, more prior treatment attempts,
personality disorder, depression, and psychiatric severity) and treat-
ment factors (e.g., longer treatment duration, drug-free treatment
program, court mandate, and matching characteristics of patient and
therapist). The most stable findings across these three reviews are the
inconsistencies among correlates of addiction treatment drop-out, the
high variability in drop-out rates across different treatment modalities
and programs employing similar treatment methods, and the significant
relationship between drop-out and anti-social personality disorder.

The previous reviews, however, are limited by their lack of system-
atic methods, such as pre-set eligibility criteria, systematic searches,
assessment of the validity of the findings, and a systematic presentation
of the key characteristics and findings of the included studies. Such
reviews leave the reader generally unable to replicate the findings or
to assess the likelihood of bias in any part of the reviewprocess. System-
atic reviews have been described as providing more reliable findings
from which conclusions can be drawn and decisions can be made
(Oxman & Guyatt, 1993).

After Stark's review (1992), numerous studies of drop-out from
addiction treatment have been published. A search of studies published
between 1992 and 2013 revealed 122 unique studies that directly
explore drop-out from addiction treatment, but to the best of our
knowledge, there is no current review on the topic. The purpose of
most studies is to provide healthcare decision makers and clinicians
with useful guidance to prevent drop-out. However, conflicting results
cause difficulties. For example, in their study of depression and early
drop-out from substance use treatment, Curran, Kirchner, Worley,
Rookey, and Booth (2002) conclude that “Results indicate that
severe depressive symptomatology presenting at treatment entry
is a significant risk factor for early attrition”. A contradicting con-
clusion came from Levin et al. (2004), stating “Individuals with de-
pression and/or anxiety were substantially less likely to drop out of
treatment early”. Without a systematic review highlighting these
types of conflicting findings, health care decision makers are un-
likely to discover such an evident disagreement between recent re-
search findings.

The primary purpose of this systematic review is to conduct a
comprehensive and clinically oriented evaluation of the available
research regarding predictors of drop-out from addiction treatment.
Three questions were of particular interest: (i) To date, most research
has conceptualized risk factors for drop-out of addiction treatment as
being relatively enduring patient characteristics (Hawkins et al.,
2008), and several studies confirm this notion (Claus & Kindleberger,
2002; McKellar, Kelly, Harris, & Moos, 2006). Thus, the first question
was: Is it possible to reliably predict who is likely to drop-out of addic-
tion treatment based on available research? (ii) Substantial variations
in drop-out rates point to the importance of treatment factors. Studies
show that patients attending the poorest performing treatment
programs are 7.1 times more likely to drop out early than those attend-
ing the best programs (Stevens, Radcliffe, Sanders, & Hunt, 2008). Thus,
the second question was: What treatment factors increase the risk of
patients dropping out? (iii) A small, yet promising quantity of research
literature has focused on treatment process factors (Hawkins et al.,
2008). These are factors resulting from the dynamic interplay between
the patient and the treatment program. Thus, the last question was:
How successful are these factors at reliably predicting drop-out from
addiction treatment?

2. Method

This systematic review was performed in accordance with the
PRISMA guidelines (Moher, Liberati, Tetzlaff, & Altman, 2009), except
from items referring to meta-regression.

2.1. Search strategy

To develop an adequate search query, we used a two stage
procedure. In the first stage, we conducted a preliminary search using
MEDLINE and PsychINFO. Based on the resulting 38 studies, we identi-
fied relevant search terms. Next, we designed a search string using
drop-out terms and phrases identified through the preliminary search
(drop-out* OR drop out* OR Attrition* OR AMA OR Against medical
advice* OR Premature cessation* OR Premature termination* OR
Non-compliance* OR Non-compliant*, OR Voluntary discharge* OR
Treatment withdraw* OR Treatment refusal* OR Treatment discontinua-
tion*). However, phrases and terms referring to drop-out are frequently
used in relation to medical trials, treatment in general and educational
research. We further refined the search query with specific and generic
terms referring to drugs typical of substance abuse (Drug* OR Substance*
OR Heroin* OR Opioid* OR Cannabis* OR Marihuana* OR Cocaine* OR
Crack* OR Amphetamine* OR Methamphetamine* OR Hallucinogen*).
We were only interested in drug and alcohol treatment settings
(ie., no alcohol only treatments). By only using search terms refer-
ring to drugs, studies examining both drugs and alcohol would be
identified, while alcohol only studies would be left out. As the
scope of this review is limited to the prediction of drop-out from
addiction treatment, a third group of search terms referring to pre-
diction (Predict* OR Precursor* OR Antecedent*) was included. The
search query still produced too many irrelevant results. We then
decided to include entries descriptive of the study setting we
were interested in, namely treatment or rehabilitation (treat* OR
rehab*). We were able to apply the same search string unchanged
in the seven databases we performed the search in: PsychINFO,
MEDLINE, Embase, ERIC, Sociological Abstracts, Cochrane and ISI Web
of Science (19. of April, 2013).

2.2. Exclusion criteria

1. Studies using drop-out terms to refer to phenomena other than
what can be described as “premature discontinuation of treatment”.
Studies were excluded based on the drop-out term, because more
stringent operationalization criteria would have ruled out many of
the included studies due to heterogeneity and inexplicitness.

2. Studies without drop-out terms (those included in our search
query) in the title, abstract or keywords.

3. Studies written in language other than English.
4. Studies published before 1992 were excluded due to the previous

review (Stark, 1992) covering this time period.
5. Studies that were not published in peer-reviewed journals.
6. Reviews were excluded due to their aggregated level of reporting

results, as they potentially could exclude information relevant to
the current review.

7. Studies using treatment retention as primary outcome measure
were excluded, as retention is usually operationalized as continu-
ous variables such as length of stay or days in treatment. With
these measures, the reason for treatment discontinuation often in-
cludes administrative discharge, expulsion, referral, and successful
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treatment completion in addition to drop-out. With such
operationalization, the opposite of retention is not interpretable
as drop-out.

8. Animal model studies.
9. Studies reporting on interventions aimed at reducing drop-out,

rather than factors increasing the risk of drop-out.
10. Studies that did not provide an active psychosocial treatment.
11. Alcohol only studies were excluded. With the increasing recogni-

tion of the interrelationships of addictions (Shaffer et al., 2004)
and the considerable merger between drug and alcohol treatments
(Roizen, 1993), we chose to focus on studies exploring these
settings, thus excluding alcohol only treatments. Also alcohol use
disorders have the highest prevalence rate globally, accounting for
53.9% of treatment demands among the WHO member states
(WHO ATLAS, 2010). Including alcohol only treatments would
greatly increase the proportion of the results based on alcohol use
disorders, thus reducing the applicability of the review to a drug
and alcohol treatment setting.

12. Studies enforcing formal coercion or mandatory treatment were
excluded. Drop-out is generally defined as a patient initiated action.
Coercion takes away the possibility of carrying out such an initiative.

13. Studies in which the majority of participants suffered from a serious
somatic condition (e.g., HIV, traumatic head injury, pregnancy) or se-
vere psychiatric diagnosis (e.g., schizophrenia, bipolar type 1) were
also excluded. In studies where the majority have such conditions,
drop-out is likely to be directly influenced by the treatments focus
on the primary condition. Attributing drop-out or completion in
such settings to the treatment of addiction may therefore be invalid.

2.3. Description of the studies

A total of 3771 studies were identified by the seven databases
queried, out of which 2082 studies were identified as duplicates and re-
moved. Of the remaining studies, 1136 were considered to be clearly ir-
relevant based on their titles. The abstracts of 551 studies were
Fig. 1. Flowchart of identified
manually screened, and 343 studies were excluded based on title, ab-
stract or keywords. Exclusions were applied on a “first come, first
serve” basis: When it became evident that one exclusion criterion ap-
plied to a study, it was excluded and categorized by that criterion. It fol-
lows that a number of studies are likely to have fulfilled several
exclusion criteria. Flow chart illustrating the exclusion process can be
found in Fig. 1. The remaining 208 studies were read in full. Based on
the eligibility criteria, a total of 122 studies involving a total of
199,331 participants were included in the analysis. Key characteristics
of the 122 included studies can be found in Table 1. Finally, we tested
the quality of our search results by replicating the searches usingGoogle
Scholar. The results from Google Scholar either matched our previous
searches or proved to be irrelevant based on our eligibility criteria.
2.4. Extraction of data

We developed a data extraction form based on the 38 studies from
our preliminary search. The extraction form was developed using
three strategies: (a) a top-down strategy based on the focus and
findings of previous reviews; (b) a bottom-up strategy based on factor
frequency in the preliminary search; and (c) consulting clinical experts
on variables relevant for clinical practice. Originally, the data extraction
form included 14 factors assigned to categories corresponding with our
research questions: 1) patient factors (age, sex, level of education,
marital status, primary substance of abuse, co-occurring disorder, and
cognitive functioning), 2) treatment factors (method, duration, setting,
and patient/staff-ratio), and 3) treatment process factors (motivation,
treatment satisfaction, and therapeutic alliance). Due to the limited
main effects between risk factors and drop-out in the previous review
(Stark, 1992), we decided to document all significantmoderation effects
on drop out where at least one of the 14 risk factors was included in the
interaction term. We also included study factors (drop-out definition,
drop-out prevalence, sample size, research design, country, name of
publication journal, and publication date).
articles and exclusions.



Table 1
Key characteristics of included studies ordered by number of participants.

nmb Author n Dropout
rate (%)

Country

1 (Brecht, Greenwell, & Anglin, 2005) 113575 58.0 US
2 (Beynon, McMinn, & Marr, 2008) 16626 10.1 UK
3 (Scott-Lennox, Rose, Bohlig, & Lennox,

2000)
9142 63.8 US

4 (Curran, Stecker, Han, & Booth, 2009) 8064 26.6 US
5 (Salamina et al., 2010) 5457 23.0 Italy
6 (Beynon, Bellis, & McVeigh, 2006) 4291 7.2-9.6 UK
7 (McKellar, Kelly, Harris, & Moos, 2006) 3649 12.0 US
8 (J. F. Kelly & Moos, 2003) 2778 40.0 US
9 (Stevens, Radcliffe, Sanders, & Hunt,

2008)
2624 24.5 UK

10 (Callaghan & Cunningham, 2002) 2595 15.9(m)
23.8 (f)

Canada

11 (Maglione, Chao, & Anglin, 2009) 2570 68.9 US
12 (Li, Sun, Purl, Marsh, & Anis, 2007) 2566 54.2 Canada
13 (Condelli, Koch, & Fletcher, 2000) 1573 0.4 US
14 (Gilchrist, Langohr, Fonseca, Muga,

& Torrens, 2012)
1228 21.5 Spain

15 (Blondell, Amadasu, Servoss, &
Smith, 2006)

1080 21.8 US

16 (Specka, Buchholz, Kuhlmann, Rist, &
Scherbaum, 2011)

1017 43.0 Germany

17 (Callaghan, 2003) 877 29.0 Canada
18 (Chawdhary et al., 2007) 833 58.4 US
19 (Vendetti et al., 2002) 813 45.0 US
20 (Deane, Wootton, Hsu, & Kelly, 2012) 618 57.0 Australia
21 (Wintersteen, Mensinger, &

Diamond, 2005)
600 21-45 US

22 (Pedersen, 2007) 565 n.a. Denmark
23 (Marrero et al., 2005) 557 27.0 Puerto Rico
24 (Veach, Remley, Kippers, &

Sorg, 2009)
509 27.7 US

25 (Fishman, Reynolds, & Riedel, 1999) 488 34.2/68.2 US
26 (Siqueland et al., 2002) 487 69.0 US
27 (Passos & Camacho, 2000) 468 57.0 Brazil
28 (López-Goñi, Fernández- Montalvo,

Illescas, Landa, & Lorea, 2008)
430 59.8 Spain

29 (Ross, Cutler, & Sklar, 1997) 414 41.7 Canada
30 (Weinstock, Alessi, & Petry, 2007) 393 n.a. US
31 (Lin et al., 2013) 368 67.0 Taiwan
32 (Ravndal, Vaglum, & Lauritzen, 2005) 307 60.0 Norway
33 (Rawson, Gonzales, Obert,

McCann, & Brethen, 2005)
305 n.a. US

34 (McMahon, Kelley, & Kouzekanani,
1993)

304 21.4 US

35 (Pettinati, Meyers, Jensen, Kaplan, &
Evans, 1993)

303 n.a. US

36 (Armenian, Chutuape, & Stitzer, 1999) 302 23.5 US
37 (Poulopoulos, 1999) 299 74.0 Greece
38 (De Weert-van Oene, Burger,

Grobbee, & Schrijvers, 2007)
292 31.0 The Netherlands

39 (De los Cobos, Trujols, Ribalta, &
Casas, 1997)

275 17.8 Spain

40 (ClaUS & Kindleberger, 2002) 260 40.0 US
41 (Barber et al., 1999) 252 52.7 US
42 (Cournoyer, Brochu, Landry, &

Bergeron, 2007)
248 45.0 Canada

43 (Alterman et al., 1997) 239 51.0 US
44 (Sosin & Durkin, 2007) 231 69.2 US
45 (Dakof, Tejeda, & Liddle, 2001) 224 47.0 US
46 (Roffman, Klepsch, Wertz,

Simpson, & Stephens, 1993)
212 31.1 US

47 (Nellori & Ernst, 2004) 207 20.0 US
48 (Dobkin, Civita, Paraherakis, &

Gill, 2002)
206 53.0 Canada

49 (Agosti, Nunes, &
Ocepeck-Welikson, 1996)

198 69.0 US

50 (Darke, Campbell, & Popple, 2012) 191 17.0 Australia
51 (Meier, Donmall, McElduff,

Barrowclough, & Heller, 2006)
187 47.0 UK

52 (Fowler, Groat, & Ulanday, 2013) 187 29.0 US
53 (Kenne, Boros, & Fischbein, 2010b) 184 n.a. US
54 (Lejuez et al., 2008) 182 25.3 US
55 (Sayre et al., 2002) 165 65.0 US

Table 1 (continued)

nmb Author n Dropout
rate (%)

Country

56 (Amodeo, Chassler, Oettinger, Labiosa,
& Lundgren, 2008)

164 79.9 US

57 (Rohsenow, Martin, Eaton, &
Monti, 2007)

163 62.0 US

58 (Warden et al., 2012) 152 28/81 US
59 (Miller, Summers, & Gold, 1993) 150 8.0 Us
60 (Smith, North, & Fox, 1996) 149 85.0 US
61 (Ravndal & Vaglum, 1994) 144 70.0 Norway
62 (Patkar, Murray, et al., 2004) 141 29.0 US
63 (Patkar, Thornton, et al., 2004) 140 38.6 US
64 (White, Winn, & Young, 1998) 138 26.1 US
65 (Levin et al., 2004) 135 78.5 US
66 (Blood & Cornwall, 1994) 132 42.0 US
67 (Callaghan et al., 2005) 130 55.4 Canada
68 (Raylu & Kaur, 2012) 130 n.a. Australia
69 (Kampman et al., 2001) 128 68.0 US
70 (Marissen, Franken,

Blanken, van den Brink,
& Hendriks, 2007)

127 50.8 The Netherlands

71 (Curran, Kirchner, Worley, Rookey,
& Booth, 2002)

126 20.0 US

72 (Samuel, LaPaglia, Maccarelli, Moore,
& Ball, 2011)

126 17.0 US

73 (Öhlin, Hesse, Fridell, & Tätting, 2011) 123 50.0 Sweden
74 (López-Goñi, Fernández-Montalvo, &

Arteaga, 2012)
122 31.3 Spain

75 (Doumas, Blasey, & Thacker, 2005) 120 33.0 Us
76 (S. Kelly, Epstein, & McCrady, 2004) 120 71.0 US
77 (Saarnio & Knuuttila, 2003) 114 29.0 Finland
78 (Craig & Olson, 2004) 108 n.a. US
79 (Hawkins, Baer, & Kivlahan, 2008) 107 41.0 US
80 (Petry & Bickel, 2000) 104 17.3 US
81 (Pagnin, de Queiroz, & Saggese, 2005) 104 90.4 Brazil
82 (Hoffman et al., 1994) 103 37.0 US
83 (Daughters, Richards, Gorka, & Sinha,

2009)
102 21.0 US

84 (Fernandez-Montalvo &
López-Goñi, 2010)

102 30.4 Spain

85 (Williamson & Hood, 2012) 102 n.a. US
86 (Smyth, Fagan, & Kernan, 2012) 100 32.0 Ireland
87 (Lovaglia & Matano, 1994) 98/66 17.0/24.0 US
88 (King & Canada, 2004) 97 36.0 US
89 (Kay-Lambkin, Baker, Lewin, &

Carr, 2011)
97 49.0 Australia

90 (Alterman, McKay, Mulvaney, &
McLellan, 1996)

95 41.0 US

91 (Teichner, Horner, Roitzsch, Herron, &
Thevos, 2002)

94 38.8 US

92 (Coviello et al., 2001) 94 60.0 US
93 (DeWeert-Van Oene, Schippers,

De Jong, & Schrijvers, 2001)
93 26.0 The Netherlands

94 (Palmer, Palmer, & Williamson, 1995) 92 25.0 US
95 (Brener, Von Hippel, Von Hippel,

Resnick, & Treloar, 2010)
92 62.0 Australia

96 (Hien, Nunes, Levin, & Fraser, 2000) 91 51.0 US
97 (Noel, 2006) 90 n.a. US
98 (Mulvaney, Alterman, Boardman, &

Kampman, 1999)
87 43.0 US

99 (Simons, 2008) 80 50.0 US
100 (Shoni Davis, 2009) 80 51.3 US
101 (McHugh et al., 2013) 78 23.0 US
102 (Streeter et al., 2007) 74 32.4 US
103 (Santonja-Gómez et al., 2010) 70 50.0 Spain
104 (HelmUS, Downey, Arfken, Henderson,

& SchUSter, 2001)
68 63.2 US

105 (Shelef, Diamond, Diamond, & Liddle,
2005)

65 19.0 US

106 (O’Neill, Lidz, & Heilbrun, 2003) 64 n.a. US
107 (Giyaur, Sharf, & Hilsenroth, 2005) 63 57.0 US
108 (Berg, 2009) 61 29.5 Norway
109 (Andersen & Berg, 2009) 60 71.7 Norway
110 (Cordaro, Tubman, Wagner, & Morris,

2012)
58 0.0 US

111 (Murphy & Bentall, 1999) 57 54.4 UK
112 (Aharonovich et al., 2006) 56 71.4 US
113 (Dzialdowski, London, & Tilbury, 1998) 50 56.0 UK
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Table 1 (continued)

nmb Author n Dropout
rate (%)

Country

114 (Srisurapanont, Sombatmai, &
Boripuntakul, 2007)

48 39.6 Thailand

115 (Wan, Baldridge, Colby, & Stanford,
2010)

44 41.0 US

116 (Brady, Dansky, Back, Foa, & Carroll,
2001)

39 61.5 US

117 (Slesnick, 2001) 36 n.a. US
118 (Anderson, Baldridge, & Stanford, 2011) 35 37.0 US
119 (Robbins et al., 2006) 30 43.3 US
120 (Wilson, Levin, Donovan, & Nunes,

2006)
28 n.a. US

121 (Venneman et al., 2006) 25 20.0 US
122 (Aharonovich, Brooks, Nunes, & Hasin,

2008)
20 65.0 US

n.a. = Not applicable.
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The first author, a licensed psychologist, and a student at the end
of a professional degree program in psychology reviewed the stud-
ies independently using the extraction form. Before commencing
data extraction from the complete set of studies, we assessed
inter-rater reliability (Cohen's Kappa) using the coding of the first
six studies. Once the inter-rater reliability was established (κ = 0.80)
the reviewers began the extraction. The reliability was rechecked
when each reviewer had independently extracted twenty studies,
with continued reliable results (κ = 0.81). Any disagreement be-
tween the two reviewers was solved through a discussion. If dis-
agreement persisted, the service of a third independent reviewer
was enlisted.
2.5. Analysis

Due to heterogeneity in the study design, the statistical mea-
sures used, the setting, the patient group, the treatment method,
and the drop-out definition, it was not possible to pool the results
and perform ameaningful meta-analysis directly. A “box-score” ap-
proach was chosen to examine all of the included studies. The use of
a box-score provides an estimate of the replicability of findings
under varied observation conditions with varied research subjects.
Consistent replicability across such variations is an indicator of ro-
bustness (Orlinsky, Ronnestad, &Willutzki, 2004). We examined all
of the extracted factors on three levels; (i) identifying how fre-
quently a factor was studied, (ii) whether the factor met the crite-
rion for statistical significance, (iii) and the observed direction of
significant findings.

The included studies displayed enormous variation in the number of
participants, ranging from 20 to 113,575. The size difference contributed
to making the studies less comparable due to the rule of large numbers:
Larger studiesmaymore easily achieve statistical significance for smaller
effects. Conversely, consistent statistical significance in the case of the
smaller studies requires greater effect sizes. Accordingly, we decided to
perform analyses first on all of the included studies (n = 122) and
then separately on the larger studies, using a cut-off of 500 participants
(n = 24), and to use the results as a test of reliability. The cut-off at
500 participants was essentially arbitrary. We were unable to identify
any meaningful number of participants for a study to be considered
“large”, and we found no obvious elbows in the distribution of the
number of participants. To determinewhether our findings were heavily
dependent on the chosen cut-off, we performed two separate sensitivity
analyses using cut-offs at 800 and 300 participants. Our findings proved
to be robust in both cases.
3. Results

In the following section findings are presented on the prevalence,
statistical significance, and directionality of each potential risk factor
(see Table 2 and Fig. 2). Findings thatwere not replicated in the analysis
of the large studies are reported separately.

3.1. Patient factors

3.1.1. Age
The most frequently studied factor in our material was age. In

total, 72 (59%) of the included studies investigated the relationship
between age and drop-out. Out of these, 46 studies found no associ-
ation between the two factors. In the 26 studies that did report an
association between age and drop-out, 23 studies linked younger
age to an increased risk of dropping out. This majority of non-
significance was not replicated in our analysis of the larger studies.
In total, 18 of the 24 large studies examined the association between
age and drop-out, and twelve of them had statistically significant
results. Of these 12 studies, eleven reported younger age to signifi-
cantly increase drop-out risk.

3.1.2. Sex
In total, 64 (52%) of the included studies investigated the associ-

ation between sex and drop-out, and 10 studies reported significant
associations. However, in the 10 studies that found an association,
five reported that being male predicted drop-out, whereas the
remaining five studies reported a greater drop-out risk for female
patients.

3.1.3. Education
A total of 42 (34%) studies explored the relationship between educa-

tion level and drop-out. Nine studies reported statistically significant as-
sociations between drop-out and education,with lower education being
a risk factor.

3.1.4. Substance use
A total of 38 (31%) studies divided patients into subgroups based on

their primary substance of abuse and investigated their relationship
with drop-out. A total of 26 studies examined the relationship between
having alcohol as the primary substance of abuse in a drug and alcohol
treatment setting and risk of dropping out. Five studies confirmed such
a relationship, but not in a consistent manner. Nineteen studies investi-
gated the relationship between using cocaine and dropping out of addic-
tion treatment; of these nineteen studies, six confirmed this association.
There were a greater proportion of significant findings among the
larger studies: Three studies concluded that cocaine users are
more apt to drop-out, whereas three studies showed no significant
relationship between cocaine use and drop-out. The relationship
between opiate use and drop-out was studied in 14 studies and
was found to be statistically significant in five studies. There were
a greater proportion of significant findings among the larger stu-
dies. Four studies found an increased risk of drop-out associated
with using opiates, whereas a one study found that opiate use was
unrelated. Thirteen studies explored the relationship between can-
nabis use and drop-out; of these studies, none reached statistical
significance. Eighteen studies investigated polysubstance use as a
drop-out risk factor; of these studies, five confirmed the correlation.
Sixteen studies used unspecific labels such as “preferred drugs other
than alcohol”, “type of drug was largely unrelated” and “use of
drugs” as predictors of drop-out. These unspecified labels showed
a significant association with drop-out in five studies.

3.1.5. Co-occurring disorder
A total of 38 (31%) studies investigated the association between

having a co-occurring disorder and dropping out of addiction treatment.
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Mood disorders were studied in 23 studies, and the association was
statistically significant in five studies. The association between anxiety
and drop-outwas studied in 14 studies andwas found to be statistically
significant in four. Seven of these studies investigated the association
between PTSD and drop-out, all of which disconfirmed the association.
In total, 13 studies investigated personality disorders as a drop-out risk
factor, and nine studies confirmed the association. Among the thirteen
studies considering personality disorders, twelve studies investigated
anti-social personality disorder (ASPD), and eight of these confirmed
the association. Eight studies considered borderline personality disorder
(BPD), and the association was confirmed in two studies. Six studies in-
vestigated histrionic personality disorder (HPD) as a drop-out risk
factor, and four studies confirmed the association. Nineteen studies
used unspecific labels such as “comorbid psychological disorders” and
“no-substance disorder”. Eight studies demonstrated an association
between these unspecific labels and drop-out.

3.1.6. Marital status
A total of 36 (29%) studies explored the relationship between mari-

tal status and drop-out, but only four studies reported an association.
The few significant findings suggest that patients who are not currently
in a relationship have an increased risk of dropping out.

3.1.7. Cognitive functioning
A total of eleven (9%) studies explored the relationship between

cognitive function and drop-out. All ten studies reported statistically
significant associations between drop-out and cognitive functioning,
with lower cognitive functioning resulting in a higher degree of drop-
out.

3.2. Treatment factors

3.2.1. Treatment method
A total of eight (6%) studies investigated treatment method as a

drop-out risk factor. The studies explored cognitive-behavioral therapy
(CBT) versus multidimensional family therapy, CBT-based relapse pre-
vention versus social support, CBT versus traditional counseling, thera-
pist delivered interventions versus computer-delivered interventions,
psychiatric inpatient treatment versus non-psychiatric inpatient treat-
ment, community reinforcement approach versus standard treatment
group, cue exposure therapy versus non-specific psychotherapy, and
standard group therapy versus more frequent and intensive group
therapy. Standard group therapy and cue exposure therapy in the latter
two studies were related to an increased risk of drop-out.

3.2.2. Treatment setting
A total of four (3%) studies investigated the relationship between

treatment setting and drop-out. Three studies reported a significant
relationship, with nonresidential or outpatient treatments relating to
an increase in drop-out.

3.2.3. Treatment duration
A total of one (1%) study investigated the relationship between

treatment duration and drop-out. The study found a significant relation-
ship between longer treatment duration and higher drop-out.

3.2.4. Patient/staff-ratio
None (0%) of the selected studies investigated the relationship

between the patient/staff-ratio and drop-out.

3.3. Treatment process factors

3.3.1. Motivation
A total of nine (7%) studies investigated the predictive effect of

motivation, and five studies found a statistically significant relationship.
Two studies found lower motivation relating to higher drop-out, two
studies observed higher motivation relating to higher drop-out, and
one study reported higher extrinsic motivation (probation) increasing
likelihood of drop-out, whereas higher intrinsic motivation was
unrelated. There were a smaller proportion of significant findings
among the larger studies. In total, three of the 20 large studies examined
the association betweenmotivation and drop-out. One study reported a
positive association between motivation and dropping out, whereas
two studies found no significant relationship between the two factors.

3.3.2. Alliance
A total of six (5%) studies investigated alliance, and all reported

statistically significant associations, with lower alliance consistently
relating to higher drop-out.

3.3.3. Treatment satisfaction
Three (2%) studies investigated the association between patient

satisfaction with treatment and drop-out. Two studies reported low
treatment satisfaction significantly increased the risk of drop-out,
whereas a third study found that baseline satisfaction or change in
satisfaction was not related to drop-out.

3.4. Interactions

Fourteen (11%) studies investigated more complex relations where
the moderating effect of at least one of the risk factors on drop-out was
included. Three studies reported an interaction between age and drop-
out, and one of these interactions also included level of motivation. The
moderating effect of sex on drop-out was documented in four studies,
of which two studies also included unspecific co-occurring disorders in
the interaction term, and a third interaction included treatment length.
One study reported an educationmoderated risk of drop-out. Two studies
found treatment method having a moderating effect on drop-out, and
one of these also included an unspecific co-occurring disorder. One
study observed a significant moderation effect on drop-out with co-
occurring disorder and substance use in the interaction term. Alliance
had a significant moderating effect on drop-out in three studies, and
one interaction also included sex. Treatment satisfaction interacted with
age and cognitive function in the prediction of drop-out in one study.

4. Discussion

Overall,most studies had conceptualized risk factors as relatively en-
during characteristics of patients. Of the included studies, 91% examined
patient factors such as age, sex, education,marital status, substance use,
co-occurring disorder, and cognitive functioning. In comparison, only
4% of the studies considered risk factors associated with the treatment
program (e.g., treatment duration, setting, method, and patient/staff
ratio). The extensive focus on patient factors corresponds well with a
traditional medical understanding of addiction, where drop-out is
viewed as the result of an underlying pathology or abnormality present
in the patient. Adherence to themedicalmodelmight explain the lack of
research on the dynamics between the patient and the context of the
treatment situation. Only 5% of the studies investigated predictors
beyond those available at baseline (e.g., alliance, motivation, and treat-
ment satisfaction). The current review has identified important gaps in
the research, as well as many contradictory and non-significant find-
ings. Of all factors studied, younger age, cognitive deficits, ASPD/HPD,
and treatment alliance displayed fairly consistent associations with
drop-out across varying study designs, samples, and methods. These
risk factors will be discussed in greater detail.

4.1. Patient factors

Based on theirmeta-analysis, Wierzbicki and Pekarik (1993) recom-
mended psychotherapy research to abandon the search for simple
demographic predictors of drop-out. Our results show that the



Table 2
Number of studies on specific risk factors and number of significant findings.

Variable n
analyzed

n
sign.

Risk group Studies, number in Table 1,
significant in bold

Age 72 26 Older:
Younger:

3
23

1, 3, 4, 6, 7, 9, 12, 14, 17, 18, 19,
23, 28, 32, 36, 37, 38, 44, 46, 49,
51, 53, 68, 73, 91, 101
5, 10, 11, 15, 20, 24, 25, 29, 31,
33, 34, 39, 43, 47, 50, 52, 54, 55,
56, 58, 62, 66, 67, 71, 76, 79, 80,
83, 84, 87, 88, 93, 94, 95, 99,
100, 103, 107, 108, 112, 114,
115, 116, 117, 118, 121

Sex 64 10 Female:
Male:

5
5

4, 11, 12, 28, 38, 55, 61, 80, 88,
109
5, 6, 9, 10, 14, 15, 16, 17, 19, 20,
23, 24, 25, 27, 29, 31, 32, 33, 36,
37, 39, 40, 43, 47, 48, 49, 50, 51,
52, 53, 54, 56, 58, 62, 67, 74, 83,
84, 86, 87, 93, 94, 95, 96, 101,
103, 107, 108, 112, 114, 115,
116, 117, 121

Education 42 9 Low:
High:

9
0

1, 19, 38, 51, 55, 62, 103, 112,
116
5, 7, 11, 14, 23, 27, 28, 31, 34, 36,
40, 46, 47, 49, 50, 53, 54, 56, 58,
66, 71, 74, 76, 80, 83, 88, 93, 95,
100, 101, 114, 115, 118

Marital status 36 4 Single:
Separated:

3
1

5, 17, 19, 55
3, 4, 14, 23, 24, 25, 27, 28, 31, 34,
36, 38, 39, 40, 49, 58, 62, 71, 74,
76, 79, 87, 88, 93, 99, 100, 103,
107, 112, 115, 116, 117

Cognition 11 11 7, 54, 62, 91, 102, 112, 115, 118,
120, 121, 122

Motivation 9 5 Lower:
Higher:

2
3

8, 40, 67, 93, 113
7, 23, 31, 51

Treatment
method

8 2 CET:
Group
therapy:

1
1

70, 82
45, 46, 89, 103, 109, 113

Alliance 6 6 15, 41, 42, 51, 107, 110
Setting 4 3 Outpatient: 3 35, 40, 60

92
Treatment
satisfaction

3 2 7, 23
79

Treatment
duration

1 1 4

Co-occurent
disorders
Psychosis 2 1 4

50
ADHD 1 1 65
Personality
disorders

Anti-
social

12 8 32b, 34, 60, 72, 73, 75, 84, 106
65, 74, 83, 90

Borderline 8 2 32b, 75
34, 50, 72, 74, 83, 84

Histrionic 6 4 32b, 72, 74, 84
34, 74

Other 7 2 32b, 74
34, 65, 72, 74, 84

Unspecifiex
mental

18 8 1, 5, 31, 40, 52, 56, 99, 101
7, 16, 56, 58, 74, 84, 90, 103,
108, 117

Mood
disorders

18 5 18, 54, 65, 71, 75
4, 20, 23, 31, 50, 55, 60, 61, 83,
90, 94, 103, 116

Anxiety
disorders

14 4 54, 65, 75, 101
4, 20, 31, 50, 60, 71, 83, 96, 116,
118

PTSD 7 0 4, 50, 60, 71, 83, 96, 118
Specific
substance
use
Cocaine 19 6 5, 14, 24, 25, 81, 101

10, 12, 16, 27, 47, 54, 60, 63, 74,
83, 88, 93, 94

Table 2 (continued)

Variable n
analyzed

n
sign.

Risk group Studies, number in Table 1,
significant in bold

Opiates 14 5 10, 12, 14, 15, 47
24, 25, 27, 50, 54, 74, 83, 88, 93

Alcohol 26 5 a 3, 7, 12, 74, 80
15, 16, 17, 24, 25, 27d, 32c, 47,
50, 54, 60, 63, 71, 83, 88, 90, 93,
94, 99, 103, 117

Cannabis 13 0 16, 24, 27, 32c, 50, 54, 60, 74, 81,
83, 88, 90, 93

Unspecified/
other

18 5 3, 7, 14, 17, 20
16, 24, 27, 50, 52, 54, 71, 88, 94,
99, 103, 116, 117

Poly-
substance

18 5 1, 27d, 58, 73, 84
3, 10, 12, 24, 25, 27d, 31, 38, 55,
63, 81, 88, 93

a Some studies report that low consumption of alcohol is a risk factors. Studies 7 and 11
reported alcohol predicting pre-treatment dropout, and less alcohol predicting treatment
dropout.

b Only veterans
c Only debutants
d Poly-substance predicts dropout only when alcohols is involved
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recommendation should be generalized to addiction research. The vast
majority of studies in our study found no association between age and
drop-out, but those that did tended to find younger age linked to higher
rates of drop-out from addiction treatment. The majority of the large
studies reported positive findings between younger age and higher
drop-out. This pattern suggests that younger age is a small risk factor,
as such factors will be consistently identified in studies with sufficient
sample size. With the caveat that the threshold value for old vs. young
participants varied between studies, the finding that younger age is a
risk factor seems plausible in light of other research on age and develop-
ment. Adolescents have long been described as being particularly prone
to risk taking and impulsivity, which is exemplified by their heightened
level of substance use (Williams & Chang, 2000) and higher prevalence
of car accidents and unsafe sex (Arnett, 1992). Many researchers have
argued that the processes of the maturing prefrontal cortex predispose
adolescents to risky behavior and impulsivity (Romer, 2010). This brain
area often begins to develop at approximately age 11 and continues
developing into our late twenties. As a result of this long period of
prefrontal development, adolescents exhibit impaired behavioral and
cognitive control, similar to patients with prefrontal cortex damage
(Thompson-Schill, Ramscar, & Chrysikou, 2009).

Many of the cognitive functions that differentiate completers from
drop-outs are located in the prefrontal cortex (Fuster, 1989). Indeed,
when separately examining cognitive factors and their association to
drop-out, we discovered that cognitive deficits consistently relates to
an increased risk of dropping out. The consistency in the smaller studies
indicates a substantial predictive effect, and the replication in the larger
study supports the finding as not coincidental. Cognitive deficits associ-
ated with attention, memory, abstract reasoning and verbal skills are
common among patients in addiction treatment (Aharonovich et al.,
2006, 2008; Teichner et al., 2002). Addiction treatments rely heavily
on communication and the ability to learn new strategies for coping
with stress, psychological symptoms, and relational difficulties. Treat-
ment thus involves numerous cognitive functions, and poorer outcomes
may be expected for patients with deficits in one or more relevant
cognitive domains. Thus, it is not surprising that Aharonovich et al.
(2008) found that completers scored approximately 0.5 SD above the
population mean on abstract reasoning, whereas the drop-outs scored
approximately 0.5 SD below the population mean. It is possible that
the poor prognosis associated with addiction is in part due to the fact
that previous treatments have not addressed underlying cognitive defi-
cits. A reconceptualization of the patient group as cognitively impaired
patients with co-occurring substance abuse rather than substance users
might better reflect their treatment needs.



Fig. 2. Number of studies investigating and identifying drop-out risk factors.

1018 H.H. Brorson et al. / Clinical Psychology Review 33 (2013) 1010–1024



1019H.H. Brorson et al. / Clinical Psychology Review 33 (2013) 1010–1024
Cognitive deficits are also common among patients diagnosed with
personality disorders, and some researchers have suggested that certain
personality disorders and their characteristics are the psychological
manifestation of cognitive deficits (Coolidge, Thede, & Jang, 2004).
This may in part explain why substance abusing patients diagnosed
with ASPD or HPD appear to be at higher risk of drop-out. In an exten-
sive meta-analysis, Morgan and Lilienfeld (2000) found that ASPD
groups performed 0.6 SD worse on cognitive tests than comparison
groups. ASPD patients are likely to exhibit several cognitive deficits
that place them at risk of drop-out, including impulsivity and poor affect
regulation. A significant number of people with ASPD are treated by
drug and alcohol services. Verheul, Van den Brink, and Hartgers
(1995) reported ASPD prevalence ranging from 18 to 30% in drug and
alcohol services, and recently treatments specifically targeting ASPD
have begun to develop (Bateman & Fonagy, 2008). The HPD criteria
reflect many of the characteristics that place ASPD patients at risk of
drop-out, that is propensities toward impulsivity, excitement seeking,
low frustration tolerance for delays in gratification, and problems in
attaining long-term goals or completing long-term projects (Coolidge
et al., 2004). Some studies indicate that HPD and ASPD tend to covary
among patients and some researchers have suggested that HPD and
ASPD are sex-typedmanifestations of the same underlying impairments
(Ford & Widiger, 1989; Salekin, Rogers, & Sewell, 1997). It is worth
noting that HPD may be removed from future revisions of the DSM
manual. This group of patients, with their apparent increase risk of
drop-out, is then likely to be found in other diagnostic groups.

Dysfunction in prefrontal cortex could account for a variety of inter-
personal and behavioral problems implicated in an increased risk of
drop-out associated with younger patients, patients diagnosed with
ASPD or HPD, and patients suffering from cognitive deficits without
presenting with ASPD or HPD. Interestingly, in addition to being a risk
factor for drop-out, cognitive functioning has been found to differ be-
tween completers and drop-outs, with effect sizes in the moderate to
large range (Aharonovich et al., 2006). This set of findings is compatible
with two very different interpretations: First, that prefrontal dysfunc-
tion is a risk factor for drop-out, and that drop-out is a cause of less
favorable outcomes. Alternatively, the findings are compatible with the
view that prefrontal dysfunction is the direct cause both of drop-out
and of less favorable outcomes. Unfortunately, the “more treatment is
better”-idea, is often based on uncontrolled follow-up studies, in which
patient motivation and biased samples might be primarily responsible
for the positive outcome (Luty, 2003). Thus, one might speculate as to
what extent completers would have a better outcome regardless of
treatment length.Whilewe are of the belief that the improved outcomes
observedwith completion should, at least to a large part, be attributed to
treatment, and that drop-out constitutes a separate risk factor for im-
paired outcome, the available literature does not allowus to conclusively
discount the possibility that prefrontal dysfunction may be the predom-
inant determinant both of completion and of outcome. In order to be
able to confidently attribute the improvement found in completers to ef-
fects of the treatment, rather than to the lack of prefrontal dysfunction,
more sophisticated study designs may be required.

4.2. Treatment factors

Treatment-related factors have been reported among the best
predictors of treatment outcome (Simpson, Joe, Rowan-Szal, & Greener,
1997) and may have the potential to influence treatment completion
(Curran et al., 2009). However, in the extant literature, there were
generally too few studies to allow firm conclusions to be drawn on the
value of treatment factors. However, single studies show encouraging
findings for the treatment factors that were investigated. The one study
addressing treatment duration as a potential drop-out risk factor suggest
an increased risk of drop-out associated with more treatment hours of-
fered. This is consistent with previous review (Stark, 1992). It may be
that longer duration of treatment is discouraging for ambivalent patients,
or for those struggling to maintain long term goals, or it might be that
there are group differences between patients in the different treatment
modalities. The studies included in this review cannot answer this ques-
tion. Further research should bemore specific regarding treatment factors
and include statistical analysis that can differentiate between group char-
acteristics and treatment factors as main predictors for outcome.

4.3. Treatment process factors

Focusing separately on patient factors and treatment factors may
obscure drop-out risk factors depending on the interplay between the
two. More recent research has therefore focused on the treatment pro-
cess and risk factors associated with the dynamic process between the
patient and the treatment environment (McKellar et al., 2006).
Treatment alliance is recognized as a significant predictor of outcome
in most forms of psychotherapy and has thus received considerable
research attention (Barber et al., 1999; Horvath & Bedi, 2002).
Horvath and Symonds (1991) report an average effect size in the
moderate range between treatment alliance and outcome. In our
study, alliance emerged as one of themost promising predictors, consis-
tently relating low alliance to an increased risk of drop-out. The pattern
was replicated in the larger study investigating alliance. Alliance is the
result of a complex transaction between therapist and patient (Gelso
& Carter, 1994), and distinguishing between the roles of patient and
therapist variability is critical to understanding the correlation be-
tween alliance and outcome. Baldwin, Wampold, and Imel (2007)
found that therapist variability in the alliance predicted outcome,
whereas patient variability was unrelated. Previous research with
substance abusing patients also indicates the impact of therapist
characteristics or actions on outcomes such as drop-out (McLellan,
Luborsky, Woody, & Goebl, 1988). Future research should focus
on the interdependence between alliance, therapist variables and
drop-out.

We were surprised by the small number of studies assessing the
relationship between alliance and drop-out, and we wondered
whether this dearth could be due in part to our eligibility criteria.
The criterion of excluding retention research left out eleven studies,
of which four dealt with treatment alliance. Nevertheless, if we in-
cluded these studies, the total number of studies dealing with this
factor would still be low. The small number of studies reflects a
real lack of research on this factor in general and not just a selection
bias in the study selection process. This notion is supported by
Barber et al. (1999), who states that although alliance has been stud-
ied extensively in other patient populations, the correlation between
alliance and drop-out in substance abuse treatment has rarely been
examined.

4.4. Interactions

It is generally found in medical and psychological research that one
size does not fit all (MacKinnon & Luecken, 2008), and the many
conflicting and non-significantfindings in our study adds to that notion.
This was particularly evident among the demographic risk factors.
However, the studies applying moderator analysis that included demo-
graphic risk factors generally found significant interactions. That is,
demographic risk factors moderated the relationship between treat-
ment process factors (i.e., motivation, alliance, treatment satisfaction)
and drop-out; and between treatment factors (i.e., treatment length,
treatment method) and drop-out. Yet, few of the included studies
explored moderators. This is unfortunate, because the results indicate
a potential for furthering our understanding of drop-out prediction.
Among the studies that do examine moderators, several left out
information on the statistical method used to examine the effect. This
makes their findings difficult to replicate and leaves uncertainty as to
whether the interaction termsused in the studies actually refer to statis-
tical definitions. Further research is needed.
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4.5. Methodological considerations

Despite themethodological recommendations from previous reviews
(Baekeland & Lundwall, 1975; Craig, 1985; Stark, 1992), methodological
limitations persist within many of the studies included in our review.
Perhaps one of the most notable of these concerns relates to the great
heterogeneity in drop-out definitions. Based on our literature review,
we note that addiction research still lacks a unified definition of drop-
out. Results of drop-out studies are therefore difficult to compare, limiting
the potential clinical ramifications. Another related problem is the many,
and sometimes poorly described, definitions of risk factors, togetherwith
awide variety of methods used to assess the potential risk factors. An ex-
ample of the latter two was particularly salient in the studies investigat-
ing co-occurring disorders. The studies used methods ranging from
standardized methods (i.e., structured interviews, semi structured inter-
views and self-report questionnaires) to non-standardizedmethods (i.e.,
clinical interviews, chart evaluation and assessments not fully specified).
In their study on the prevalence of personality disorders among drug ad-
dicts and alcoholics, Verheul et al. (1995) found that method effects in
part could account for the findings. Furthermore, different studies
applied different criteria for classification of mental disorders (e.g., DSM
criteria, The Addiction Severity Index). We conclude by suggesting that
there is an urgent need for a standardized terminology andmeasurement
methods within the field of addiction research.

4.6. Limitations

We developed our search strategy based on a preliminary search
using Medline and PsychINFO. The scope of these indexing services
may have resulted in search terms that are common in psychological
and medical research, possibly at the expense of terms more common
in sociological research. Similarly, depending on the representativeness
of the papers identified in our preliminary searches, we may have
missed potentially relevant search terms. However, based on the
substantial number of articles identified by our search terms and the
replication in Google Scholar, we believe that potential selection biases
have been adequately minimized. Since this review exclusively included
studies published in peer-reviewed journals, it is vulnerable to the
effects of publication bias (Ioannidis, 2005), potentially suggesting that
there is stronger support for a risk factor than that which really
exists. The coding of the studies is also a potential source of errors.
Particularly, some information given was interpretable as fitting into
more than one category. When faced with coding difficulties, the two re-
viewers consulted one another to improve the quality of the decision.
When the reviewers failed to agree, a third, independent, reviewer was
enlisted as arbiter. Another potential source of error could result from
our decision to categorize articles by taking the descriptions used by the
authors at face value, for example, when the authors stated that they con-
sidered the factor ‘motivation’, we categorized this factor as ‘motivation’,
regardless of how motivation was operationalized. Unfortunately, many
of the papers failed to detail how they defined or operationalized their
predictors, and those that did displayed substantial variation. Thus, if we
were to categorize based on similar operationalization, each category
would contain only a few studies. The categories, based on the authors'
descriptions, may be less homogenous than would be ideal. This also ap-
plieswithin categories. In the case of age as a risk factor, the threshold age
for being old varied between studies, but we have coded as old/young
based on the terminology used in the paper. Lastly, there are some impor-
tant limitations of our ‘box score’ approach. This approach for summariz-
ing the evidence simplifies the findings, and only tells the reader how
often a factor is associated with an increased risk of drop-out, not the
extent to which each factor increases the risk of drop-out. A reasonable
alternative is meta-analytical estimation of effect sizes, an approach that
has been used to investigate drop-out risk factors from general psycho-
therapy (Wierzbicki & Pekarik, 1993). However, in our decision of meth-
odological approach we considered the lack of similarity in the definition
of drop-out as a major problem if using meta-regression. The data we
would have available for a meta-regression model would be quite diver-
gent, making it very hard to interpret the results, and might even lead
tomisleading results.We therefore judged the box score approach as rea-
sonable and transparent for our data.

5. Conclusion and implications

5.1. Implications for practice

Althoughmost patient factors are irrelevant as predictors of drop-out,
therapists need to be aware of the increased vulnerability for drop-out
associated with younger patients, cognitive dysfunction, and having a
diagnosis of ASPD/HPD. For treatment providers to counteract drop-out,
they must begin by identifying high-risk patients. This approach entails
assessing cognitive functioning and screening for ASPD/HPD at baseline.
Secondly, treatment should be designed accordingly to boost retention.
Evidence supports both the predictive and modifying effects that treat-
ment environment has on patients at risk of drop-out. McKellar et al.
(2006) found that high risk patients (e.g., younger, cognitive deficits)
were less likely to drop-out when the treatment environment was ap-
praised as high in support and low in control. In practical terms, staff
and therapists should not try to control high risk patients, but rather try
to involve them in decisions about their treatment. Additional
adjustments should be made for patients struggling with cognitive defi-
cits. The treatment programcould counter suchdeficits in part by offering
shorter therapy sessions for those who struggle with maintaining focus,
individual therapy rather than group for those who are easily distracted,
or supplement therapy with illustrative drawings for those with lower
abstract reasoning. The field of traumatic brain injury (TBI) could be
consulted to guide and inspire ways of adjusting treatment.

The significant relationship between ASPD/HPD and cognitive
dysfunction indicates that treatment adjustments made to accommo-
date patients with cognitive deficits may also be beneficial to patients
diagnosed with ASPD/HPD. A significant number of people with
ASPD/HPD are treated by drug and alcohol services, but in these
settings, treatment focus is generally on the drug or alcohol misuse,
not the personality problem. This outcome suggests that addiction
treatment providers need to adapt their programs to meet the needs
of patients with ASDP/HPD.

Low alliance emerged as a promising predictor of drop-out in our
study. The finding stresses the importance of attending to therapeutic al-
liance in addiction treatment. Usingmeasures of alliance as a clinical tool,
therapists can be warned of poor alliance and accordingly take
remediating actions. Baldwin et al. (2007) demonstrated the importance
of therapist variability in the alliance with regard to outcome. Thus, a
therapist struggling to establish a good alliance should attend to his or
her contributions rather than focus on patient characteristics that impede
the development of alliance. Training programs aimed at helping thera-
pists improve alliance are being developed and produce moderate to
large increases in alliance (Crits-Christoph et al., 2006).

5.2. Implications for research

Our hope is that the next systematic review can use meta-analysis.
Accordingly, future studies must include more thorough descriptions of
designs and procedures, researchers must agree on definitions of drop-
out, and effect sizes must be reported in ways that allow for comparison.
Prospective trials focusing on treatment factors and treatment process
factors are called for. There is no need for further replication of studies
on demographic factors including age, education, marital status, and
sex. However, studies aimed at understanding demographic factors as
moderators could provide more insights into the possible mechanisms
of drop-out. Phrased differently, research on demographics needs to
shift the scope from what predicts drop-out, into when, for whom, and
under what conditions drop-out is likely.
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