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Abstract
We evaluated the influence of psychotherapy attendance on treatment outcome in 90 dually (cocaine
and heroin) dependent outpatients who completed 70 days of a controlled clinical trial of sublingual
buprenorphine (16 mg, 8 mg, or 2 mg daily, or 16 mg every other day) plus weekly individual
standardized interpersonal cognitive psychotherapy. Treatment outcome was evaluated by
quantitative urine benzoylecgonine (BZE) and morphine levels (log-transformed), performed three
times per week. Repeated-measures linear regression was used to assess the effects of psychotherapy
attendance (percent of visits kept), medication group, and study week on urine drug metabolite levels.
Mean psychotherapy attendance was 71% of scheduled visits. Higher psychotherapy attendance was
associated with lower urine BZE levels, and this association grew more pronounced as the study
progressed (p = 0.04). The inverse relationship between psychotherapy attendance and urine
morphine levels varied by medication group, being most pronounced for subjects receiving 16 mg
every other day (p = 0.02). These results suggest that psychotherapy can improve the outcome of
buprenorphine maintenance treatment for patients with dual (cocaine and opioid) dependence.
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1. Introduction
Buprenorphine is a partial mu-opioid receptor agonist and kappa-opioid antagonist recently
approved by the Food and Drug Administration for the treatment of opioid dependence (FDA
Talk Paper & T02-38, 2002). This approval, along with provisions of the Drug Addiction
Treatment Act of 2000 (Public Law 106-310, 106th Congress, 2000), allow for the use of
buprenorphine in office-based treatment settings. This contrasts with other FDA-approved
opioid agonist medications, such as methadone, which can only be prescribed at specialized,
DEA-approved substance abuse treatment programs. Cocaine is frequently used by patients
receiving opioid-agonist treatment for opioid dependence; such use is associated with poor
treatment outcome (Leri, Bruneau, & Stewart, 2003). Buprenorphine has previously been
investigated for the treatment of concomitant opioid and cocaine dependence. Some clinical
trials conducted in dually-dependent (opioid and cocaine) patients show that buprenorphine
reduces cocaine use (Gastfriend, 1993; Kosten, Kleber, & Morgan, 1989a, 1989b; Oliveto,
Feingold, Schottenfeld, Jatlow, & Kosten, 2001; Schottenfeld, Pakes, Ziedonis, & Kosten,
1993). Other studies, especially those using lower buprenorphine doses, find no such effect
(Oliveto, Kosten, Schottenfeld, & Ziedonis, 1993; Schottenfeld, Pakes, Oliveto, Ziedonis, &
Kosten, 1997; Strain, Stitzer, Liebson, & Bigelow, 1994). A recent study by our group showed
significant efficacy of buprenorphine sublingual solution in the treatment of dual (cocaine and
opiate) dependence with doses of at least 8 mg daily (Montoya et al., 2004). Subjects in that
study also received individual, standardized interpersonal cognitive psychotherapy. We
address here the question: Does psychotherapy attendance influence buprenorphine treatment
outcome?

The combination of non-pharmacological interventions with pharmacotherapy is a common
clinical practice in drug abuse treatment in order to obtain a synergistic effect from the two
treatment modalities (Covi, Hess, Schroeder, & Preston, 2002; Montoya et al., 2000). In
particular, non-pharmacological interventions can improve cocaine-dependence treatment
outcome during opioid agonist treatment (McLellan, Arndt, Metzger, Woody, & O'Brien,
1993). Among the behavioral therapies, contingency management has been the most
thoroughly investigated for the treatment of cocaine dependence in methadone-maintained
individuals. Contingency management, based on the principles of operant conditioning, uses
voucher-based incentives (Higgins, Budney, & Bickel, 1994). This approach has been
particularly effective in improving retention and increasing cocaine abstinence (Higgins,
Alessi, & Dantona, 2002; Robles et al., 2000; Silverman et al., 1996). Contingency
management also appears to improve the treatment outcome of opioid agonist therapy (Bickel,
Amass, Higgins, Badger, & Esch, 1997; Preston, Umbricht, & Epstein, 2000). It also showed
promising results in reducing cocaine use in a sample of dually (cocaine and heroin) dependent
patients treated with buprenorphine (Downey, Helmus, & Schuster, 2000). However,
contingency management can be expensive, and does not seem to be widely used by drug abuse
treatment programs (Petry & Simcic, 2002).

Less research has been reported on other psychotherapies for treatment of opioid and cocaine
dependence. The most commonly used are cognitive-behavioral and interpersonal
psychotherapies. Cognitive-behavioral therapy is based on social learning principles and has
shown efficacy when used in manualized protocols (Carroll et al., 1994). Interpersonal
psychotherapy is a brief, individual psychological treatment whose goals are reduction or
cessation of cocaine use and development of more productive strategies for dealing with social
and interpersonal problems associated with the onset and perpetuation of cocaine use
(Rounsaville, Gawin, & Kleber, 1985; Rounsaville & Kleber, 1985). Although the effect of
contingency management has been reported to be significantly greater during acute treatment,
cognitive-behavioral therapy seems to produce comparable long-term outcomes (Epstein,
Hawkins, Covi, Umbricht, & Preston, 2003; Rawson et al., 2002).
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Studies looking at the effect of psychotherapy attendance on treatment outcome have shown
varying results. A study comparing three doses of cognitive behavioral psychotherapy for
cocaine dependence showed no differences among groups; however, even the less intensive
schedule was effective (Covi et al., 2002). On the other hand, more frequent attendance at
group therapy or at self-help (12-step) group meetings has been associated with greater
abstinence in patients with alcohol and other drug use (Fiorentine & Hillhouse, 2003). A recent
study of dually dependent (cocaine and heroin) outpatients treated with buprenorphine plus
desipramine and contingency management showed that participants did better with more
intensive psychosocial interventions during treatment (Kosten, Poling, & Oliveto, 2003).

In the present study, we examined the relationship between attendance at standardized, manual-
based psychotherapy sessions during buprenorphine maintenance treatment and drug use by
dually (cocaine, heroin) dependent outpatients (Montoya et al., 2004). We hypothesized that
greater attendance at psychotherapy sessions would be associated with lower heroin and
cocaine use.

2. Methods
We conducted a secondary analysis of data from a randomized, double-blind clinical trial
testing the efficacy of sublingual buprenorphine (2 mg, 8 mg, or 16 mg daily, or 16 mg every
other day) for the treatment of comorbid cocaine and opioid dependence (Montoya et al.,
2004). The study was approved by the Johns Hopkins Bayview Institutional Review Board,
and was conducted in a sample of 200 opioid- and cocaine-dependent subjects (DSM-IIIR
criteria) in the outpatient clinic of the National Institute on Drug Abuse Intramural Research
Program (NIDA IRP; Baltimore, MD).

Subject inclusion criteria were age 21-50 years, comorbid current cocaine and opioid
dependence (by DSM-IIIR criteria), self-reported use of cocaine and opioids within the past
14 days, use of at least $50 per day of heroin and $100 per week of cocaine at some time over
the past month, two urine samples positive for opioids and for cocaine during the screening
process, and not currently in drug abuse treatment elsewhere. Excluded were individuals unable
to understand or fill out questionnaires, with a current unstable medical or psychiatric disorder,
and pregnant or nursing women. HIV-infected individuals with CD4 T cell count < 200/mL
were also excluded due to the risk that their impaired immune status might interfere with study
participation.

Of the 200 subjects enrolled in the trial, 179 were considered evaluable, having completed the
4-day buprenorphine induction period and having achieved their target buprenorphine dose.
For this report, we analyzed data from the 90 patients who completed the scheduled 70-day
maintenance buprenorphine treatment period. This avoided any confounding of treatment
outcome by differences in study retention.

2.1. Procedures
Applicants received a thorough medical and behavioral/psychological evaluation. After
qualification and consent, subjects had their first clinic visit within one week. Subjects were
scheduled to participate in a 91-day treatment program that required daily clinic visits. At each
visit they ingested a medication dose, had physiologic measures taken, and provided self-report
data on outcome measures. At three visits each week (usually Monday, Wednesday, Friday),
they gave a urine sample (for drug assay) under staff observation. Subjects were discharged
for missing three consecutive medication doses or six psychotherapy sessions. Cancelled or
rescheduled sessions did not count as missed sessions. Urine samples were assayed semi-
quantitatively using the Abuscreen OnLine DAT immunoassay (Roche Diagnostics
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Corporation, Indianapolis, IN) for morphine and benzoylecgonine (BZE), both with a lower
limit of quantification of 100 ng/mL.

2.2. Pharmacotherapy
Sublingual buprenorphine doses escalated to the targeted dose by day 5 (dose escalation phase)
then remained at the target until day 70 (maintenance phase). Over the last 20 days, doses were
decreased to 0 (withdrawal phase). Matching buprenorphine placebo was given on days of 0-
mg buprenorphine dosing.

2.3. Psychotherapy
Subjects received weekly individual standardized drug abuse psychotherapy, based on
cognitive-behavioral therapy (Carroll et al., 1994) and some elements of interpersonal therapy
(Rounsaville, Gawin, & Kleber, 1985). The therapy was based on a manual developed by
investigators at the NIDA IRP (Covi et al., 2002).

The therapy manual had two parts. Part I provided an overview of the course of treatment and
discussed general issues of conducting treatment at each session. Part II provided a more
detailed description of the 21 therapeutic techniques that could be used during the treatment
based on the specific needs of the patient. The therapy manual offered a wide range of
techniques and options for use by counselors. These included the identification of drug craving
cues, recognition of interpersonal relationships, reframing and improvement of the decision-
making process, overcoming helplessness, managing symptoms of depression and anxiety,
increasing ability to relax without drugs, and increasing structure in the patient's life.

The therapy itself had four phases: (1) review of personal history, formulation of problems and
goals, and development of a therapeutic alliance; (2) development of strategies to achieve
treatment goals and control drug use; (3) strengthening of strategies and skills that prevent drug
use, learning to use available support resources; and (4) resolution of separation and termination
issues (Covi & Lipman, 1987; Covi, Hess, Kreiter, & Haertzen, 1995).

The urine toxicology test results were available to counselors and were part of the evaluation
of patients' treatment progress. In addition, these results were discussed with members of the
treatment team in the weekly clinical case conferences in order to formulate treatment goals
for the following week. There were no negative contingencies for having drug-positive urine
tests and no positive contingencies (payment or vouchers to exchange for goods or services)
for attending psychotherapy sessions or having drug-free urine tests.

2.4. Psychotherapists
Individuals with a master's degree in a psychotherapy-related discipline provided the
psychotherapy. One of the authors (LC) developed the therapy manual (Covi et al., 2002),
trained the therapists and provided therapy supervision throughout the study. Fidelity to the
therapy manual and study protocol, as well as patients' treatment progress, were reviewed at
weekly clinical case conferences attended by all therapists, the therapist supervisor, the study
nurse, and at least one of the investigators.

2.5. Data analysis
Because psychotherapy attendance was mandatory only during weeks 2-10 of the study (the
buprenorphine maintenance phase) and because we were interested in drug use outcomes while
subjects were being actively maintained on buprenorphine, rather than when medication was
being withdrawn, the psychotherapy attendance and urine toxicology data used for this report
were limited to this 9-week period. Psychotherapy attendance data were analyzed as percent
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visits kept; i.e., the number of psychotherapy visits attended, whether as scheduled or
rescheduled, divided by the total number of scheduled or rescheduled visits.

Thrice-weekly quantitative urine benzoylecgonine and morphine levels were used as outcome
measures. Quantitative urinalysis (drug metabolite concentration) was used rather than
qualitative urinalysis (metabolite present/absent) because drug metabolite levels have been
shown to have good discriminative validity, correlate well with self-reported drug use
(Delucchi, Jones, & Batki, 1997), and confer additional statistical power for detecting a
treatment effect (Batki, Manfredi, Jacob, & Jones, 1993). Urine test results were log-
transformed to normalize their right-skewed distributions. Histograms of the log-transformed
concentrations looked approximately Gaussian and did not reveal any potential outliers.

Sociodemographic and psychiatric correlates of psychotherapy attendance were identified
using t-tests and Spearman correlation coefficients. To identify those variables that could
potentially confound the relationship between psychotherapy attendance and urine metabolite
levels, any subject characteristic showing a statistically significant (p < 0.05) association with
overall percent psychotherapy visits kept (weeks 2-10) was then tested for a significant
association with urine metabolite levels by including each separately as an independent variable
in repeated-measures linear regression models having log(BZE) and log(morphine) for weeks
2 through 10 as outcome measures.

The relationship between psychotherapy attendance and urine metabolite levels was first
evaluated using scatterplots of the cumulative percent of visits attended through week 9 versus
urine metabolite levels during week 10 (Figs. 1 and 2). Relationships observed in the graphs
were further evaluated using repeated-measures linear regression. The outcome measures were
the log-transformed concentrations of urine BZE and morphine collected thrice weekly during
weeks 3 to 10, with psychotherapy attendance as the time-varying covariate (percent visits
attended through the previous week). For example, percent visits attended through week 2 was
the covariate for urine drug metabolite levels during week 3, percent visits attended through
week 3 was the covariate for urine drug metabolite levels during week 4, and so on through
week 9 for psychotherapy and week 10 for urine drug metabolite levels. For each outcome
measure, an initial regression model was fit that included psychotherapy attendance, treatment
group, study week, the interaction terms (psychotherapy attendance × treatment group,
psychotherapy attendance × study week, study week × treatment group, and psychotherapy
attendance × study week × treatment group), and any potential confounding variables.
Statistical significance of model terms was evaluated using F tests; whether regression
coefficients differed from zero was determined using t tests. If the three-way interaction term
was not significant (p > 0.05), it was dropped and the model re-fit. If two-way interaction terms
in the re-fit model were not significant, they were dropped and the model again re-fit. The final
model retained only significant interaction terms and all main effects. All analyses were
conducted using SAS v. 8.2 (SAS Institute, Cary, NC).

3. Results
3.1. Sample characteristics

The 90 subjects who completed the 70-day buprenorphine maintenance period were 72.2%
male, 75.6% African-American, with mean age 33.7 ± 6.32 (SD) years. Thirty percent of
patients had no high school diploma or equivalent, and 37.8% were unemployed. Only 5.6%
of the subjects were HIV-positive; 21.1% declined HIV testing upon admission so their HIV
status was unknown. All subjects met DSM-IIIR criteria for concurrent opioid and cocaine
dependence; self-reported use at baseline was 29.3 ± 29.6 (SD) mg/day of opioids and 1.34 ±
1.54 (SD) g/day of cocaine. Common lifetime psychiatric diagnoses (DSM-IIIR) were: alcohol
dependence 27.8%, phobia 21.1%, antisocial personality disorder 12.2%, post-traumatic stress
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disorder 11.1%, depression 4.4%, dysthymia 2.2%. The only significant difference among
medication groups was in educational attainment (Table 1); there were significant associations
of buprenorphine dose with both years of education, F(3,86) = 3.49, p = 0.02, and proportion
lacking a high school diploma, χ2 = 10.3, df = 3, p = 0.02.

Subjects who completed 10 weeks of buprenorphine maintenance (n = 90) were significantly
less likely to have a diagnosis of alcohol dependence (27.8% vs. 42.7%, p = 0.027 by Fisher's
exact test) or antisocial personality disorder (12.2% vs. 26.4%, χ2 = 6.19, df = 1, p = 0.01) than
those who did not complete the 10-week buprenorphine maintenance period (n = 110). There
were no statistically significant differences between the two groups on any other characteristic
listed in Table 1 (data not shown).

3.2. Psychotherapy attendance
Of the 738 scheduled psychotherapy visits during study weeks 2-10 (mean of 8.2 scheduled
visits per subject), 158 (21.4%) were missed without prior notification (“no shows”), 41 (5.6%)
were cancelled by the subject, 16 (2.2%) were rescheduled but not attended, 39 (5.3%) were
rescheduled and attended, and 484 (65.6%) were attended as scheduled. The mean percent of
visits kept per subject was 71.0% (median 75.0%, range 22.2-100%); 17.8% of subjects kept
all their scheduled psychotherapy visits and 15.6% kept less than half their visits. The four
medication groups did not differ significantly in psychotherapy attendance (Table 1).

Ethnicity was associated with psychotherapy attendance. African-Americans kept a lower
proportion of psychotherapy visits than did Caucasians: 68.1% vs. 79.7% (t = -2.31, df = 88,
p = 0.02). Gender, age, marital status, employment, HIV status, educational attainment,
baseline opioid and cocaine use, and lifetime psychiatric diagnoses were not significantly
associated with psychotherapy attendance (data not shown).

Ethnicity was associated with both outcome measures. African-American ethnicity was
associated with higher urine BZE levels, beta = 0.58 ± 0.18, F(1,88) = 9.99, p = 0.002, and
higher urine morphine levels, beta = 0.79 ± 0.14, F(1,88) = 30.61, p < 0.0001. Thus, ethnicity
was identified as a possible confounding factor and included as a covariate in multiple
regression analyses used to determine the effect of psychotherapy attendance on urine drug
metabolite levels.

3.3. Psychotherapy attendance and subsequent drug use
A scatterplot of the relationship between psychotherapy attendance (percent of visits kept) and
cocaine use (urine BZE levels) suggested a significant relationship between psychotherapy
attendance through study week 9 and urine BZE levels during week 10, the end of
buprenorphine maintenance (Fig. 1). Regression analysis showed no significant main effect of
psychotherapy attendance on urine BZE (p = 0.19), but there was a significant psychotherapy
attendance by study week interaction (p = 0.04), indicating that the influence of psychotherapy
attendance grew more pronounced as the study progressed (Fig. 1, Table 2). There was no
significant psychotherapy attendance by medication group interaction, indicating that the effect
of psychotherapy attendance was similar across all four buprenorphine doses.

As was true for cocaine use, the scatterplot between urine morphine levels during week 10 and
percent psychotherapy visits kept through week 9 suggested an inverse relationship between
psychotherapy attendance and opioid use (Fig. 2). However, repeated measures regression
analysis showed a significant interaction between psychotherapy attendance and medication
group along with a significant main effect of psychotherapy attendance, indicating that the
effect of psychotherapy attendance varied by medication group. Urine morphine level at week
10 versus psychotherapy attendance during weeks 2 to 9 analyzed separately for each
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buprenorphine dose group suggested that the inverse relationship between psychotherapy
attendance and opioid use is strongest for subjects randomized to receive 16 mg every other
day. There was no significant main effect of study week or psychotherapy attendance by study
week interaction, indicating that the effect of psychotherapy attendance occurred throughout
the study.

4. Discussion
Psychotherapy has traditionally been an integral part of the treatment of psychiatric disorders,
particularly substance use disorders (Colom, Vieta, Martinez, Jorquera, & Gasto, 1998;
Montoya et al., 2000). Even when pharmacotherapy is the primary component of treatment, as
with opioid agonist treatment for opioid dependence, some form of psychotherapy is usually
included (Etheridge, Craddock, Dunteman, & Hubbard, 1995). Consequently, clinicians and
clinical investigators make efforts to motivate patients to attend psychotherapy while receiving
pharmacotherapy (Barber, Foltz, Crits-Christoph, & Chittams, 2004; Montoya, Hess, Preston,
& Gorelick, 1995; Siqueland et al., 2002). Studies of other psychiatric disorders, such as
affective disorders, anxiety disorders, and schizophrenia, have shown the positive influence of
psychotherapy on pharmacotherapy outcome (Barrowclough et al., 1999; Colom, Vieta,
Reinares, et al., 2003; Colom, Vieta, Martinez-Aran, et al., 2003; Colom, Vieta, Martinez,
Jorquera, & Gasto, 1998; Paykel et al., 1999; Tarrier et al., 1999). For substance use disorders,
several studies have shown that therapist and patient adherence and providing more
psychotherapy improve treatment outcome (Barber et al., 2001; Crits-Christoph et al., 2001;
Fiorentine, 2001; Fiorentine & Hillhouse, 2003), but these studies did not involve
pharmacological treatment. Furthermore, these studies did not differentiate the influence of
attendance on specific substance use disorders. To our knowledge, this is the first study to
demonstrate the positive relationship between attendance at prescribed psychotherapy sessions
and the outcome of buprenorphine treatment.

Non-adherence by patients to the prescribed treatment is a difficult issue in health care,
especially in the treatment of substance use disorders (Barber et al., 2004; Barber, Crits-
Christoph, & Luborsky, 1996). Psychotherapy attendance may depend on the psychological
characteristics of the patient (e.g., capacity for insight), empathy between the therapist and the
patient, the patient's perceived need for treatment, efficacy of the intervention, and external
factors (e.g., court mandated therapy, employment supervision, or losing of some rights;
Colom, 2002; Lingam & Scott, 2002). In this study, psychotherapy attendance seemed to have
been influenced mainly by internal factors; external factors played only a small role. All
patients were volunteers, the medication was administered double blind, no contingent
vouchers were offered, and only those subjects who completed the treatment were included in
the analysis. In addition, there was little or no interaction between psychotherapy attendance
and buprenorphine dose on treatment outcome, suggesting that the effect of medication dose
on psychotherapy attendance was minimum. However, we cannot rule out that the contingency
of being discharged from the study for missing more than six psychotherapy sessions or the
perceived benefit of the opioid agonist therapy may have been external factors that motivated
subjects to comply with the psychotherapy. Of the subject characteristics that we evaluated,
only ethnicity was significantly associated with psychotherapy attendance. Clearly, more
research is needed on the characteristics of non-adherent psychiatric patients (Lingam & Scott,
2002).

A strength of this study is its robustness. By limiting the analysis to study completers, the effect
of the psychotherapy was not confounded by the likelihood that the subjects most committed
to treatment were the ones who show more treatment improvement. In addition, the effect of
psychotherapy attendance was apparent against a background of high levels of psychotherapy

Montoya et al. Page 7

J Subst Abuse Treat. Author manuscript; available in PMC 2009 February 2.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



attendance and treatment participation and administration of an effective treatment medication
(buprenorphine).

Limitations of this study include the lack of data on the quality or duration of each
psychotherapy visit, the characteristics of the therapist, and therapist adherence to the treatment
manual. The generalizability of the findings may also be limited by including in the analysis
only subjects who completed the treatment. However, given the lack of systematic evaluation
of the influence of psychotherapy attendance on pharmacotherapy trials in substance abuse,
and the design strengths of this study (standardized, manual-based psychotherapy in the context
of a controlled clinical trial of a medication with significant therapeutic effect), we believe that
the results are useful and valid.

The results of this study suggest that psychotherapy should be an integral part of the
buprenorphine treatment plan for patients with dual cocaine and opioid dependence. Now that
buprenorphine is available for use in office-based environments, it may be advisable for
clinicians to include a psychotherapy component of treatment, either directly themselves or
through referral elsewhere. There is a need for systematic research on the effect of
psychotherapy on other pharmacological treatments for substance use disorders, the factors
that may affect psychotherapy attendance, compliance and/or adherence, and the efficacy of
behavioral and/or psychotherapeutic interventions to improve treatment adherence.
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Fig. 1.
Scatterplot of relationship between psychotherapy attendance and urine benzoylecgonine
(BZE) levels for 90 cocaine- and opioid-dependent outpatients treated with buprenorphine.
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Fig. 2.
Scatterplot of relationship between psychotherapy attendance and urine morphine levels for
90 cocaine- and opioid-dependent outpatients treated with buprenorphine.
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Table 2
Repeated measures linear regression modeling of the effects of psychotherapy attendance (% visits kept), buprenorphine
medication group, and study week on urine drug metabolite levels in 90 cocaine- and opiate-dependent outpatients

Log(BZE) Log(Morphine)

Percent visits kept F(1,1698) = 1.75,
p = 0.19

F(1,1697) = 4.29,
p = 0.039
-0.12 ± 0.33

Medication group* F(3,85) = 3.96,
p = 0.011

F(3,85) = 3.07,
p = 0.032

8qd -0.14 ± 0.22 -0.16 ± 0.36

16qod 0.051 ± 0.21 0.63 ± 0.34

16qd -0.62 ± 0.22† -0.35 ± 0.37

Study week F(1,1698) = 3.78,
p = 0.052

F(1,1697) = 0.24,
p = 0.63

Ethnicity F(1,85) = 7.42,
p = 0.0078

F(1,85) = 25.95,
p < 0.0001

African-American 0.49 ± 0.18† 0.72 ± 0.14†

% Visits kept × week F(1,1698) = 4.06,
p = 0.044

[not in model]

% Visits kept ×
medication group

[not in model] F(3,1697) = 3.16,
p = 0.024

Tests of significance for all terms are shown; individual parameter estimates with standard errors are shown only for significant main effects.

*
2 mg qd is reference group; parameter estimates for other medication groups reflect the difference between that group and the reference group.

†
parameter significantly different from zero (p < 0.05) by t-test
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