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Abstract
Antisocial personality disorder (APD) is associated with increased problem severity in treatment
seeking opioid dependent patients. Treatment studies have reported mixed results but generally show
that APD patients make progress that is often comparable to drug dependent patients without the
personality disorder. Much of this work is based on secondary analyses of studies evaluating
responses to a variety of drug abuse treatment interventions. The present study reports on a
randomized prospective trial evaluating a behavioral approach for managing opioid dependent
patients with APD. Subjects (N=100) met DSM criteria for opioid dependence and APD using a
structured clinical interview, and were randomly assigned to the experimental condition (n = 51) that
used a highly structured contingency management intervention, or control condition (n = 49) that
reflected standard methadone treatment. Subjects in the experimental group had significantly better
counseling attendance and some indication of lower psychosocial impairment compared to the
control group. The experimental intervention increased attendance in subjects with low, as well as
high levels of psychopathy, and with and without other psychiatric comorbidity. These findings
support the development of interventions more tailored to APD drug-dependent patients.
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INTRODUCTION
Antisocial personality disorder (APD) is a debilitating long-term disorder that is strongly
associated with substance use problems and other risks of harm to self and others (Black,
Baumgard, Bell, 1995; Cleckley, 1941; Eronen, Hakola, & Tiihonen, 1996; Lewis, Rice, &
Helzer, 1983; Schuckit, Klein, Twitchell, & Smith, 1994; Vaillant, 1975). Prevalence rates of
APD in the general population range between 2% and 4% (Kessler et al., 1994), which are
considerably lower than the 25% to 50% rates reported in treatment-seeking drug-dependent
patients (Brooner, King, Kidorf, Schmidt, & Bigelow, 1997; Compton et al., 2000, Compton,
Conway, Stinson, Colliver, & Grant, 2005; Khantzian & Treece, 1985; Kosten, Rounsaville,
& Kleber, 1982). The overlap of antisocial personality to drug abuse has stimulated
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considerable research on the clinical characterization and management of patients with both
disorders.

Studies have shown that drug dependent patients with versus without antisocial personality
have more severe patterns and frequencies of drug use and HIV risk behavior and infection
(e.g., Brooner, Bigelow, Strain, & Schmidt, 1990; Brooner, Greenfield, Schmidt, & Bigelow,
1993, Brooner, Herbst, Schmidt, Bigelow, & Costa, 1993a; Brooner et al., 1997; Compton,
Cottler, Shillington, & Price, 1995; Dinwiddie, Reich, & Cloninger, 1992; Gill, Nolimal, &
Crowley, 1992; Kelley & Petry, 2000; King, Kidorf, Stoller, Carter, & Brooner, 2001; Woody,
McLellan, Luborsky, & O’Brien, 1985). APD in drug-dependent samples has also been
associated with greater family and psychosocial problems, more psychiatric instability and
suicide, and increased crime and violence (Bell, Mattick, Hay, Chan, & Hall, 1997; Bovasso,
Alterman, Cacciola, & Rutherford, 2002; Brooner, Schmidt, Felch, & Bigelow, 1992; Cacciola,
Rutherford, Alterman, & Snider, 1994; Cottler, Campbell, Krishna, Cunningham-Williams, &
Abdallah, 2005; Cottler, Price, Compton, & Mager, 1995; Kosten, Kosten, &, Rounsaville,
1989; Moeller, Dougherty, & Rustin, 1997; Rousar, Brooner, Regier, & Bigelow, 1994;
Rutherford, Cacciola, & Alterman, 1994). Prior work has also shown that about 40% of drug
dependent patients with APD also meet criterion for other psychiatric diagnoses (Alterman,
Rutherford, Cacciola, McKay, & Woody, 1996; Brooner et al., 1997; Compton et al., 2005;
Goodwin & Hamilton, 2003; King et al., 2001; Woody et al., 1985), and that the added
comorbidity is often associated with distinct clinical and drug use profiles and treatment
response (Alterman, Cacciola & Rutherford, 1993; Brooner, Herbst, Schmidt, Bigelow, &
Costa, 1993b; Brooner et al., 1997; King et al., 2001; Rousar et al., 1994; Woody et al.,
1985). For example, opioid-dependent patients with only APD appear to favor heroin and
cocaine, whereas those with APD and other psychiatric diagnoses appear more likely to use
sedatives (King et al., 2001).

This work has led to a growing interest in the treatment of APD drug users. Early studies
showed that APD was an indicator of poor treatment response, particularly in opioid-dependent
samples (Alterman & Cacciola, 1991; Cacciola, Alterman, Rutherford, & Snider, 1995;
Rounsaville, Dolinsky, Babor, & Meyer, 1987; Rounsaville, Kosten, Weissman, & Kleber,
1986; Woody et al., 1985). Later reports are mixed in their findings. Several studies have
reported higher rates of cocaine and heroin use in opioid dependent patients with versus without
APD (Alterman et al., 1996; King et al., 2001;), whereas others have reported few or no
differences in outcome (e.g., Cacciola et al., 1995; Darke, Finlay-Jones, Kaye, & Blatt, 1996;
Gill et al., 1992), and at least one study (Carroll & Rounsaville, 1993) reported better outcome
in those with APD.

Some of the variability in outcome studies may be related to differences in outcome measures
and the clinical characteristics of the samples. For example, while APD is associated with
increased illegal activities and poorer psychosocial function during and following treatment
(Bell et al., 1997; Kosten et al., 1989), a recent review of several studies show that patients
with and without APD have comparable rates of treatment retention (Havens & Strathdee,
2005). Similarly, difference in measures of drug use might lead to different findings. For
example, studies relying on self-reports of drug use might produce findings that vary from
those relying on urinalysis drug testing (e.g., Alterman, Rutherford, Cacciola, McKay, &
Boardman, 1998). It has also been shown that a substantial proportion of both APD and non-
APD drug users meet diagnostic criterion for other psychiatric diagnoses, including ones that
also convey a poor treatment prognosis (Alterman, et al., 1996; Brooner et al., 1997, Cacciola,
Rutherford, Alterman, McKay, & Snider, 1996; King et al., 2001; Nace, Davis, & Gaspari
1991). For example, studies have reported that opioid dependent subjects with APD as the sole
comorbid diagnosis respond poorer to drug abuse treatment than subjects with APD and other
psychiatric problems (e.g., King et al., 2001, Woody et al., 1985). Collapsing these subgroups
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of APD drug users into one and comparing them to non-APD samples that include at least
some cases of other psychiatric comorbidity might obscure meaningful subgroup differences.
Some studies have also shown that APD drug users often improve as much as non-APD subjects
but appear to have poorer outcomes because of greater baseline problems. Compton, Cottler,
Spitznagel, Ben-Abdallah, and Gallagher (1998) found that APD injection drug users had
higher rates of HIV risk behavior at baseline and follow-up compared to non-APD subjects,
but noted that both groups reported comparable decreases in risk behavior over time.

Much of the prior work on the treatment response of APD dependent patients is either
retrospective or post-hoc evaluations of response to routine drug abuse treatments (Brooner,
Kidorf, King, & Stoller, 1998). Less is known about the response of these patients to
interventions that target both unique and shared symptoms of both disorders (Alterman &
Cacciola, 1991; Brooner et al., 1992; Gerstley, Alterman, McLellan, & Woody, 1990;
Longabaugh et al., 1994). Specialized interventions that emphasize behavioral reinforcement
may be a promising approach (e.g., Alterman & Cacciola, 1991; Arndt, McLellan, Dorozynsky,
Woody, & O’Brien, 1994; Gerstley et al., 1990; Rounsaville et al., 1986; Vaillant, 1975; Woody
et al., 1985). Vaillant (1975), for example, suggested that interventions for APD should be
highly structured, provide consistent limits and frequent monitoring, and offer clear incentives
for improvement. Opioid agonist programs are ideal settings for this type of work. They offer
a highly structured environment with frequent monitoring and considerable opportunity for
contingency management (Kidorf, Stitzer, Brooner, & Goldberg, 1994; Stitzer & Higgins,
1995). For example, making the delivery of some aspects of routine methadone treatment (e.g.,
take-home doses, dose changes) contingent on reduced drug use has often produced higher
rates of drug-free urine specimens in opioid dependent samples (Iguchi, Stitzer, Bigelow, &
Liebson, 1988; Magura, Casriel, & Goldsmith, 1988; Stitzer et al., 1977; Stitzer, Bickel,
Bigelow, & Liebson, 1986; Stitzer, Iguchi, & Felch, 1992). A study by Brooner et al. (1998)
reported preliminary findings from a two-group randomized trial evaluating the efficacy of a
highly structured contingency contracting intervention for opioid dependent patients with
APD. Data from the first 40 subjects showed good outcomes across treatment conditions but
only modest evidence of greater improvement in those assigned to experimental condition.

The present study tests whether an intensive contingency management intervention will
improve treatment outcomes among subjects with opioid dependence and APD and extends
the earlier study by Brooner et al. (1998) by reporting findings from the full sample over 6
months of randomized care. Subjects were opioid dependent patients receiving methadone who
were randomly assigned to the experimental intensive contingency management intervention
or the control condition. Subjects assigned to the experimental condition were expected to have
higher rates of attendance to scheduled counseling sessions, higher rates of drug-negative urine
specimens, and fewer psychosocial and drug related problems compared to the control group.

METHODS
2.1 Study participants

Study subjects were recruited from the Addiction Treatment Services program between
October 1993 and May 1998. Patients were eligible for enrollment if they met DSM-III-R
criteria for both opioid dependence and APD. Exclusion conditions included pregnancy,
bipolar disorder, and schizophrenia. One hundred twenty-eight patients were eligible and
provided written informed consent to participate. The Institutional Review Board of the Johns
Hopkins School of Medicine reviewed and approved the study. A total of 28 (22%) enrollees
were withdrawn from the study prior to random assignment to treatment condition: 11 failed
to complete baseline assessments, 8 withdrew consent, and 9 were removed because of new
or escalating health problems that required intensive clinical management. Of the 100 subjects
that were both consented and randomized, 75 were new admissions and 25 were already in
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treatment and responding poorly to routine care; these poor responders to routine care were
stratified across study conditions.

2.2 Clinical assessment measures
The Structured Clinical Interview for DSM-III-R (SCID I & II: Spitzer, Williams, Gibbon, &
First, 1992; Williams et al., 1992), a semi-structured interview that uses a decision-tree for
assigning past and current Axis I and II psychiatric disorders, was used to diagnose substance
use, personality, and other psychiatric disorders. The APD module of the SCID was
administered to patients who screened positive for the disorder. The remainder of the SCID
was completed approximately 3 weeks following study enrollment to help reduce the influence
of acute situational crises and both drug intoxication and withdrawal states on psychiatric
symptom reporting. The senior investigator (RKB) completed a clinical reappraisal of all
subjects to confirm the diagnosis of APD prior to random assignment to treatment condition.

The revised Psychopathy Checklist (PCL-R) was administered at baseline as a dimensional
measure of the severity of antisocial impairment (Hare, 1991). The PCL-R is a 20 item semi-
structured interview that produces three summary scores (interpersonal factor, instability
factor, and total score). The interpersonal factor includes items that assess selfishness,
manipulativeness, absence of remorse, and the superficial charm characteristic of psychopathic
personality traits described by Cleckley (1941). The instability factor includes items related to
specific antisocial behaviors and activities (Rutherford, Alterman, Cacciola, & McKay,
1998). The PCL-R total score has the strongest retest reliability and predictive validity in opioid
and other substance dependent samples (McDermott et al., 2000; Rutherford, Cacciola,
Alterman, McKay, & Cook, 1999). For the present study, subjects were dichotomized into high
(25 or greater total score) and low psychopathy groups (less than 25) as described in the
Rutherford et al. report (1998).

The Addiction Severity Index (ASI 5th Edition:) is a semi-structured interview designed to
dimensionally assess and quantify problem severity in seven areas commonly affected by
substance use disorder (alcohol use, drug use, medical, legal, employment, family/social, and
psychiatric problems). Composite scores are produced for each of these domains and range
from 0.0 (no problems) to 1.0 (high severity), and are based on problems reported in the prior
30-days. The ASI has been shown to have good reliability and validity (e.g., McLellan et al.,
1992; McLellan, Cacciola, Alterman, Rikoon, & Carise, 2006; Kosten, Rounsaville, & Kleber,
1983). It was administered at the end of the 4-week baseline evaluation and again at months
1, 2, 3, and 6 of randomized treatment.

Attendance to counseling sessions was tracked by a clinical research monitor who met
individually with counseling staff on a weekly basis to confirm adherence to the study protocol
and document patient attendance to scheduled sessions. Weekly urine specimens were
collected under direct staff observation on a quasi-random weekly schedule (i.e., weekly
collection was done on Monday, Wednesday, or Friday). The temperature of specimens was
monitored to decrease the possibility of falsification. Urine tests employed enzyme multiplied
immunoassay technique (EMIT) and thin layer chromatography (TLC) for the presence of
opiates, cocaine, sedatives and alcohol.

2.3 Interview training
Study interviewers completed a three-step training procedure for the SCID, PCL-R, and ASI
that included: 1) extensive didactic and practice interviewing sessions, 2) co-rating subjects
interviews completed by an expert (R. Brooner, K. Kindbom), and 3) conducting subject
interviews co-rated by an expert interviewer. Interviewers were trained to 100% agreement
with expert ratings (i.e., diagnosis for SCID, individual items for the PCL-R and ASI) utilizing
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a procedure detailed in an earlier report (Brooner et al., 1997). Weekly booster sessions were
used throughout the present study to reduce “interviewer drift” over time from initial training
standards. This approach is associated with good to excellent rater reliability on the interview
measures employed in the study.

2.4. Study procedures
Subjects completed all baseline study evaluations and were titrated to a daily methadone dose
of at least 55 mg over the first 4 weeks (baseline period) of participation in the study. Subjects
were stratified on race, gender, baseline urine results, presence of other psychiatric diagnoses,
and therapist assignment, and randomized to one of two treatment conditions for a period of
6-months.

2.4.1 Experimental condition—The experimental intervention was a highly structured,
contingency-based, adaptive treatment protocol designed to reinforce: 1) abstinence from
monitored illicit drugs, and 2) adherence to scheduled counseling sessions. Subjects received
a fact sheet that displayed the treatment steps and the requirements for the bi-directional
movement between steps. The protocol incorporated nine steps of care designed to provide
rapid delivery of predictable and increasingly positive consequences for attendance to
scheduled counseling sessions and abstinence from drug use (steps +1 to +4), and increasingly
negative consequences for missed counseling sessions and ongoing drug use (steps −1 to −4).

Multiple aspects of routine methadone agonist treatment versus monetary-based vouchers were
utilized as incentives in order to improve the feasibility of the treatment in community-based
treatment settings (methadone dose levels, dispensing times, number of weekly take-home
doses and counseling sessions). All of these incentives had been rated as “very important” by
APD patients on a prior clinic-wide survey evaluating the reinforcing levels of varying aspects
of routine care (see Brooner et al., 1998) and were offered in combination to increase the
magnitude of reinforcement at each step of care. An overall aspect of this treatment condition
was that it systematically determined the extent of subject versus staff selection of major aspects
of treatment (e.g., dose of methadone and counseling, medication dispensing times, take-home
medication) in both a stepwise and highly predictable manner. Movement across steps was
contingent on weekly rates of counseling attendance and drug use as determined by urinalysis
testing. This procedure also created a potential avoidance schedule in which subjects might be
inclined to attend counseling sessions and reduce drug use to prevent movement to steps
conveying perceived negative consequences (increased counseling sessions, less convenient
medication dispensing times, fewer take-home medication doses). These features were selected
to help address specific vulnerabilities of patients with APD, including impulsivity, poor
planning, and reward-dependence.

Steps +1 to +4 were characterized by increasingly positive consequences; steps −1 to −4 were
characterized by increasingly negative consequences. Subjects entered the study at Step 0 and
received a methadone dose of 55 mg per day, two individual counseling sessions per week,
and medication dispensing times beginning no earlier than noon each day. An opportunity for
movement to higher steps (positive reinforcement) occurred every two weeks and was based
upon the presence of drug-negative urine specimens for both weeks and attendance at all
scheduled counseling sessions. Subjects who missed a counseling session or were drug-positive
in each of the two weeks moved to the next lowest step (negative reinforcement). Lower steps
resulted in more negative contingencies. Subjects who met criteria for movement in either
direction for only 1 of the 2 weeks were kept at their current step of care.

2.4.2 Control condition—Subjects in the control condition received a starting methadone
dose of 55 mg per day and two individual counseling sessions per week; the frequency of
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counseling sessions remained constant throughout the study. Changes to methadone dose were
possible once every two weeks and were always clinic determined and based on rates of opioid
use. The mean methadone dose of the control group was monitored monthly to ensure that it
remained comparable to the mean dose of subjects in the experimental condition. While
subjects in the control group were exposed to some positive and negative incentives, these were
presented separately versus together, were solely determined by the clinical staff, and were
offered only after relatively extended periods of time in treatment. For example, subjects in
the control condition could earn a methadone take-home dose but only after producing 12
consecutive weeks of drug negative urine specimens and attendance to all scheduled counseling
sessions. Subjects could not select the specific day of the week to receive take-home
medication, and while some subjects were given access to more convenient clinic medication
dispensing times, this occurred only in response to verified employment.

2.5 Individual counseling
Subjects in both treatment conditions were offered scheduled counseling sessions over the
course of the study. Counseling sessions were 30 to 40 minutes in duration and focused on
problem-solving techniques to help patients reduce drug use, understand and adhere to their
treatment plan and encourage them to earn available positive incentives. Individual counseling
sessions were delivered by protocol trained staff with a master’s degree in the behavioral
sciences. The counseling schedule was determined by study protocol; content of the counseling
sessions followed overall guidelines listed in Treatment of Opiate Addiction with Methadone:
A Counselor Manual (McCann, Rawson, Obert, & Hasson, 1994) but was not specifically
manually-guided. Counseling staff received weekly supervision by licensed clinical
psychologists (M. Kidorf & R. Brooner) and the clinical research monitor to help maintain
good fidelity with the study protocol. Counseling staff could not be blinded to treatment
condition given the nature of the study; they were assigned an equal number of subjects
randomized to the experimental and control conditions. Counselors reviewed the contingencies
operating within study condition with subjects on a weekly basis.

2.6 Therapeutic transfer
A therapeutic transfer procedure was included in the study for partial and poor responders to
either treatment condition. Subjects in either condition were transferred to routine care in the
program that included up to six hours per week of individual and group counseling in response
to ongoing drug use and poor attendance to scheduled services (Brooner & Kidorf, 2002;
Brooner et al., 2004). Subjects assigned to both treatment conditions were informed that
transfer to routine care would result if 50% or more of their weekly urine specimens tested
positive for drugs and/or they attended less than 50% of scheduled counseling sessions over
the first 90-days of participation. These transfer criteria (50% positive urine specimens or
missed counseling sessions) exceed the limits used in routine care to intensify the treatment of
partial and poor responders); the 90-day time frame was based on prior studies showing that a
good response to methadone is typically observed within the first 3 months of care (Stitzer et
al., 1986; Woody et al., 1985; Woody, McLellan, Luborsky, & O’Brien, 1987).

2.7 Data analyses
To evaluate the success of randomization, baseline demographic and clinical characteristics
for subjects in each study condition were compared using t-tests for continuous data and chi-
square tests for categorical variables. Generalized Estimating Equations (GEE) evaluated the
effect of study condition on counseling attendance, urinalysis test results, study completion,
and rates of therapeutic transfer to routine MSC care (Zeger, Liang, & Albert, 1988).
Experimental and control subjects had comparable rates of missing urinalysis data
(experimental: 31% missing; control: 33% missing; p = .524), indicating that missing data was
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equally distributed across study conditions. The effects of study condition on each of the
outcome variables were presented as unadjusted odds ratios (OR) with 95% confidence
intervals (CI) and corresponding p-values. Mixed regression models were used to evaluate ASI
composite scores over time (baseline and months one, two, three and six). Terms in this model
included treatment condition (experimental vs. control), time, and an interaction term
(condition × time).

Because the two study conditions differed significantly at baseline on one ASI item that
assessed days of poly-drug use (experimental: 5.3 days; control: 9.1 days; p < .05), this variable
was used as a covariate for analyses of ASI scores. Analyses of counseling adherence and
urinalysis test results were repeated with this variable as a covariate and the results remained
unchanged and are not presented here. The two study conditions also differed on rates of
lifetime alcohol use disorder (see Table 3). All analyses were repeated with this variable as a
covariate; the results were similar and are not presented (these analyses are available on request:
rkbrooner@aol.com).

Finally, GEE was used to evaluate the impact of three baseline predictor variables on outcomes
(counseling attendance; urinalysis results; study completion; rates of therapeutic transfer)
within each study condition, and for the combined sample: 1) comorbid current Axis I disorder
(yes vs. no), 2) PCL-R scores (high: ≥ 25 vs. low: < 25, and 3) number of APD symptoms
(high: ≥12 vs. low: <12). PCL-R total scores of 25 or higher were used to operationally define
high psychopathy (e.g., Rutherford et al., 1999); number of APD symptoms was dichotomized
into low versus high using a median split. Effects of each variable on outcomes were calculated
as unadjusted ORs with 95% CIs. These predictor variables were then included with treatment
condition (experimental vs. control) to predict each of the study outcomes across both study
conditions. Mixed regression models were used to evaluate the association of these variables
with ASI scores.

RESULTS
3.1 Sample demographics and clinical characteristics

The sample had a mean age of 39 years; 77% were male, 60% were African-American, 12%
were married, and 66% were unemployed. The sample had a mean of 11 years of education.
No condition differences were observed on the demographic variables (Table 2).

Clinical characteristics for the sample are described in Table 3. All subjects met criteria for
current opioid dependence and approximately half met criteria for a current cocaine use
disorder (dependence or abuse). Current alcohol (18%), sedative (11%), and cannabis (12%)
use disorders were also common. Prevalence of each class of substance use disorder was similar
across study conditions, with the exception that control subjects had a higher rate of lifetime
alcohol use disorder. Study conditions also did not differ in prevalence of a lifetime or current
comorbid Axis I or II disorder. Overall, almost half of this antisocial sample met diagnostic
criterion for at least one additional Axis I or II psychiatric disorder.

3.2 Treatment outcomes by study condition
3.2.1 Adherence to scheduled counseling sessions—As shown in Table 4, subjects
in the experimental group attended a significantly higher percentage of scheduled counseling
sessions than control subjects (83% vs. 53%; unadjusted OR = 4.00; CI: 2.39–6.70, p < .0001).

3.2.2 Urinalysis test results—No statistically significant condition effects were found for
urinalysis results.

Neufeld et al. Page 7

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

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



3.2.3 Psychosocial and other drug-related problem severity—As shown in Figure
1, a condition main effect was observed for ASI family/social composite scores, such that
experimental versus control subjects reported lower family/social severity (0.08 vs. 0.16; F(1,
81) = 8.32, p < 0.01). No other main effects or interactions were found.

3.3 Associations between comorbidity, antisocial severity, and treatment response
3.3.1 Counseling attendance
Experimental Condition: Comorbid psychiatric disorder and severity of antisocial problems
(PCL-R score, APD symptom count) were not associated with counseling attendance.

Control Condition: Subjects with versus without a comorbid psychiatric disorder attended a
higher proportion of counseling sessions (unadjusted OR = 2.11; CI: 1.00–4.43, p < .05). PCL-
R scores and number of APD symptoms were not associated with counseling attendance.

Combined Sample: The association between comorbid psychiatric disorder and counseling
attendance observed in the control condition was no longer significant after adjusting for
treatment condition, PCL-R scores, and number of APD symptoms (adjusted OR = 1.37; CI:
0.77–2.43; ns), although attendance to scheduled sessions remained strongly associated with
treatment condition (adjusted OR = 3.93; CI: 0.29–6.61; p < .001).

3.3.2 Urinalysis results
Experimental Condition: Subjects with lower vs. higher PCL-R scores submitted a higher
proportion of drug-negative urine samples (74% vs. 52%; unadjusted OR = 2.65; CI: 1.10–
6.37; p < .05). Similarly, subjects with low versus high APD symptom counts submitted a
higher proportion of drug negative urine specimens (74% vs. 59%; unadjusted OR 2.43; CI:
1.05–5.63; p < .05). Comorbid psychiatric disorder was not associated with urinalysis results.

Control Condition: Comorbid psychiatric disorder and severity of antisocial problems (PCL-
R scores, APD symptom count) were not associated with urinalysis results.

Combined Sample: The association between PCL-R scores and urinalysis results observed in
the experimental condition was weaker after adjusting for treatment condition, comorbid
psychiatric disorder, and APD symptom count (adjusted OR = 1.89; CI: 0.98–3.64; p = .058),
while the association between APD symptom count and urinalysis results was no longer
significant after controlling for the other predictor variables (adjusted OR = 1.17; CI: 0.61–
2.27; ns).

3.3.3 ASI Composite Scores—Psychiatric comorbidity, PCL-R scores, and number of
APD symptoms were not associated with ASI composite scores in either study condition or
comparing across the combined sample.

3.4 Rates of therapeutic transfer and study completion
Fewer experimental versus control subjects were therapeutically transferred to routine care
because of partial and poor treatment response (20% vs. 37%, unadjusted OR = 2.38, CI: 0.97–
5.87; p = 0.05); both treatment conditions had comparable rates of study completion
(experimental: 55% vs. control: 43%; unadjusted OR = 1.62; CI: 0.74–3.58; ns). Psychiatric
comorbidity, PCL-R score, and number of APD symptoms were not associated with rates of
either therapeutic transfer to routine care or study completion.
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DISCUSSION
Prior work has shown that APD drug dependent patients often respond as well to routine drug
abuse treatment as non-APD patients, though the response was sometimes poor across groups
and many of the studies were retrospective or post-hoc evaluations (Alterman et al., 1998;
Darke, Hall, & Swife, 1994; Gill et al., 1992). The present study prospectively evaluated an
intensive and adaptive behavioral intervention that targeted some clinical aspects shared by
both APD and drug use disorders. This approach has been suggested over many years (e.g.,
Vaillant, 1975) and is supported by a few prospective studies conducted in alcohol dependent
samples (Longabaugh et al., 1994; Kadden, Cooney, Getter, & Litt, 1991). While the intensive
behavioral intervention in the present study was associated with a few areas of improved
outcome, subjects in the controlled condition responded remarkably well and most treatment
outcomes were comparable. Several of these results are discussed below, including findings
on attendance and drug use, and the influence of severity of antisocial problems and other
psychiatric comorbidity on treatment response.

4.1 Attendance to scheduled counseling sessions
One significant difference between treatment conditions was the greater attendance to
scheduled counseling sessions in the experimental versus control group. Poor adherence to
prescribed treatments is a serious problem in health care delivery and often reduces the benefits
of even highly efficacious therapies. This problem was documented in the treatment of
substance use disorder over 30 years ago (Sellers, Cappell, & Marshman, 1977) and it remains
extremely problematic (Alterman, Rutherford, Cacciola, McKay, & Boardman, 1998; Brooner
et al., 2004; Kidorf, King, & Brooner, 2006; Martinez-Raga, Marshall, Keaney, Ball, & Strang,
2002; Ross, Dermatis, Levounis, & Galanter, 2003). While the present study could not
determine if antisocial personality increases non-adherence because a non-APD comparison
group was not included in the design; the results do show that the experimental intervention
was associated with a four-fold increase in the likelihood of attending scheduled counseling
sessions. The high rate of counseling attendance (80%) observed in the experimental group is
considerably better than the average attendance rate (about 50%) reported across other
treatment outcome studies of opioid-dependent patients receiving methadone (Fiorentine &
Anglin, 1997; Kidorf, King, & Brooner, 2006; McLellan, Arndt, Metzger, Woody, & O’Brien,
1993). The high rate of attendance in the present study is also consistent with earlier reports
showing that behavioral incentives can be used contingently to motivate good patient
attendance to a variety of types and intensities of routine and specialized counseling and therapy
in drug-dependent patients (Brooner et al., 2004; Kidorf et al., 2006).

The fact that attendance was affected by other psychiatric diagnoses in the control but not the
experimental group was also interesting. One possibility is that the behavioral contingencies
were able to overcome the otherwise significant effects of other psychiatric problems on
attendance behavior. The significant association between other psychiatric disorders in the
control group and improved counseling attendance is also interesting and consistent with prior
work and speculation that subjective distress may motivate treatment-seeking behavior
(Alterman et al., 1996; Brooner, Schmidt, & Herbst, 1994; King et al., 2001; Woody et al.,
1985). Attendance was also unaffected by the level of psychopathy in this sample of APD
subjects.

4.2 Drug use and other psychosocial problems
While the experimental group had higher rates of drug-negative urine specimens compared to
the control group, these differences were not statistically significant. This was partly related
to the good response to standard treatment in the control condition (50% of specimens negative
for any drug use). The low rates of drug use observed in the study are particularly notable given
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the high rates of use in subjects entering the study. While the low rates of use may be partially
explained by subjects trying to avoid therapeutic transfer to routine care, this remains
speculative. At the very least, the findings on drug use provide additional support to the growing
view that APD patients can respond well to drug abuse treatment. In fact, the rates of drug-
negative urine specimens in the control group of antisocial subjects was better than those
reported in many treatment outcome studies with largely non-antisocial samples of opioid
dependent patients (Alterman et al., 1996; Brooner et al., 2004; Woody et al., 1985). Alterman
and colleagues (1996), for example, reported rates of opioids (47%), cocaine (43%) and
sedative (19%) positive urine specimens in opioid-dependent patients without APD, all of
which are substantially worse than the corresponding rates of drug use in the present study for
the control and the experimental groups both separately, and combined.

While subjects with high versus low psychopathy scores (PCL: 25+) had higher rates of drug
use, this association was weakened after controlling for treatment condition, number of DSM
APD symptoms, and presence of other psychiatric diagnoses. The association between high
psychopathy and drug use observed in the study is generally consistent with other reports (e.g.,
Alterman et al., 1998). The fact that the association was weakened by treatment condition and
other psychiatric comorbidity is also important. It appears that the negative influence of high
psychopathy on drug use can be modified by at least some types of treatment and by the
presence of other psychiatric diagnoses.

4.3 Generalizabilty of findings
The low rates of drug use across treatment conditions compared to other reports of opioid
dependent patients do not seem related to differences in baseline drug use problems or less
overall severity of symptoms. For example, the ASI baseline drug composite severity scores
in the present study are comparable to those reported in other studies of opioid dependent
patients with APD (Alterman et al., 1998). The same is true for baseline PCL-R psychopathy
scores. The mean total psychopathy score (M = 21.8) in the present study is very similar to
mean scores reported in other samples of opioid dependent patients (e.g., Alterman et al.,
1993), and only slightly lower than scores reported in prison populations with APD (M = 23.6;
Hare, Hart, & Harpur, 1991). The findings observed in the present study may therefore
generalize to samples in other community-based methadone treatment settings.

4.4 Study limitations
This study has several important limitations. Perhaps the biggest problem is the therapeutic
transfer procedure. This “rescue” intervention appears to have created an avoidance schedule
that may have reduced rates of drug use in this study, particularly in the control group that had
a higher rate of therapeutic transfer because of poor treatment response (i.e., high rates of
continued drug use). Subjects may have reduced drug use in efforts to avoid transfer to the
intensive (3 to 9 hours of weekly counseling) services associated with the routine MSC
treatment condition. The combination of the transfer effects and a drop-out rate of 23% reduced
power to detect differences between the groups, although the drop-out rate is comparable to
other studies of opioid-dependent subjects (Joe, Simpson, & Broome, 1999). Evaluation of this
treatment intervention, unaffected by the “rescue” procedure employed in the present study,
would be very instructive.

The study design also did not include a non-APD comparison group. The research grant
supporting this study was reviewed and funded at a time when it was widely thought that APD
was uniformly associated with poor drug treatment response. Within this context, it was
considered more important to develop interventions to improve the treatment response of
opioid-dependent patients with APD, than to highlight their poorer outcomes compared to non-
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APD patients. It is now clear that the present report would have been strengthened by the
addition of a non-APD comparison group.

Another limitation of the study was the inability to blind staff to treatment assignment. To
offset this weakness, a comparable number of subjects in the experimental and control
conditions were randomly assigned to each of the counseling staff. Counselors were supervised
on a weekly basis to help maintain good fidelity to the treatment protocol, although some cross
contamination of treatment conditions may have occurred, and may have biased the findings
toward the null hypothesis.

4.5 Summary
Emil Kraepelin commented on the futility of psychiatric treatments for patients suffering from
“moral insanity” almost 100 years ago (Lectures on Clinical Psychiatry, reprinted, 1988), a
clinical syndrome that today is often referred to as antisocial personality. Considerable progress
has been made over the last century and much of it occurred in the last few decades. The present
findings support this work by showing that opioid dependent patients with APD are very
responsive to treatment. The behavioral incentives employed in the study also have the
advantage of being routine clinic-based treatment variables and therefore more feasible to
employ than monetary-based voucher incentives for treatment programs that use methadone.
While notable clinical improvement may not render this an “easy-to-manage” group of patients
because of ongoing symptoms of antisocial personality, the clinical gains they can achieve
provide a strong basis for therapeutic optimism.
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Figure 1.
Adjusted Mean Addiction Severity Index Composite Scores by Study Condition: Months 1–6
1. Adjusted mean composite score were generated from ASI’s done at 1, 2, 3, & 6 months using
hierarchical regression models. Terms included treatment condition, time, and interaction term
(time × condition) and ASI89 (poly drug use) at baseline.
2. N=86; data not available on 14 participants (9 experimental and 5 control missing)
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Table 2
Demographic characteristics of sample

Variables Experimental (n = 51) Control (n = 49) TOTAL (n= 100) p Value*

Percent Male (n) 73 (38) 82 (40) 77 (77) 0.281
Mean Age in yrs (s.d.) 38 (7.6) 39 (6.6) 39 (7.1) 0.410
Percent Caucasian (n) 38 (19) 43 (21) 40 (40) 0.568
Percent Married (n) 8 (4) 16 (8) 12 (12) 0.192
Education in years (s.d.) 10.8 (2.1) 10.6 (2.1) 10.7 (2.1) 0.790
Percent Employed (n) 29 (15) 39 (19) 34 (34) 0.323
Percent Reporting Income< $500/
month (n)

76 (39) 67(33) 72 (72) 0.389

*
Generated using chi square for dichotomous or t test for continuous data
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Table 3
Clinical Characteristics of Study Population

Variables Experimental (n = 51) Control (n = 49) TOTAL (n= 100) p Value*

Substance Use Disorders (%)
Includes Dependence and Abuse
 Opioid
  Lifetime 100 100 100 -
  Current 100 100 100
 Cocaine
  Lifetime 92 98 95 0.183
  Current 45 53 49 0.426
 Alcohol
  Lifetime 72 92 82 0.011
  Current 20 16 18 0.636
 Sedative
  Lifetime 57 59 58 0.814
  Current 8 14 11 0.303
 Cannabis
  Lifetime 69 80 74 0.211
  Current 10 14 12 0.491
 Other Stimulant
  Lifetime 35 47 41 0.237
  Current 0 0 0 -
 Hallucinogen
  Lifetime 31 45 38 0.164
  Current 2 0 1 0.325
Other Psychiatric Diagnoses (%)
 Other Axis I Diagnosis
  Lifetime 33 38 35 0.665
  Current 22 29 25 0.384
 Other Axis II Diagnosis 29 27 28 0.748
 Any Axis I or Axis II 43 49 46 0.558

*
Generated using chi square for dichotomous data
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