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Abstract

Objective—The goal of the study was to evaluate whether enhanced normative feedback 

recovery curves are needed for treatment of substance use problems.

Method—Patient predictors of outcome were examined using data from 4 substance abuse 

treatment clinics.

Results—Baseline severity of symptoms/functioning, employment, and craving were found to be 

associated with rate of change in symptoms/functioning. Several other variables were associated 

with rate of change in alcohol use, although in the opposite direction than found in efficacy trials.

Conclusions—The results point to the complexity of designing feedback systems using 

normative recovery curves for those with substance use problems, and highlight the important 

differences between real-world treatment of those with substance use problems compared to data 

from efficacy trials.
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Substantial evidence has accumulated that providing feedback on patient progress to 

clinicians can enhance treatment outcomes (Shimokawa, Lambert, & Smart, 2010). In the 

Lambert et al. (2001, 2001a, 2001b, 2003) feedback system in which clinicians are provided 

with data based on patient self-assessments using the Outcome Questionnaire-45 (OQ-45) 

(Lambert, Lunnen, Umphress, Hansen, & Burlingame, 1994), feedback reports incorporate 

warnings for patients who are not demonstrating expected treatment responses. Expected 

treatment response is based on normative “recovery curves” derived from large naturalistic 

treatment samples in which expected rate of change over time is calculated for patients at 

various levels of initial distress/functioning (Finch, Lambert, & Schaalje, 2001; Lambert et 

al., 2002). In the OQ-45 feedback studies, patients not progressing as expected are termed 

off-track. Patients who are progressing as expected are referred to as on-track.

In an effort to define normative recovery curves for outpatient psychotherapy using an 

outcome measure similar to the OQ-45, Lueger et al. (2001) created a prediction model 

based on seven intake variables including subjective well-being, symptoms, life functioning, 

clinician-rated severity, chronicity, previous treatment, and treatment expectations. 

However, no information was provided regarding the strength of this predictive model and 

the amount of variance accounted for by the selected variables. Another approach to 

feedback is based on a model predicting good/bad outcomes used multiple variables (Kordy, 

Hannover, & Richard, 2001). For those predicted to achieve poor outcome (“signal cases”), 

30% actually achieved poor outcome and 10% achieved relatively better outcome. The 

authors conclude that “The predictive value of the whole model is not overwhelming” 

(Kordy et al., 2001, p. 180). When designing the OQ-45 feedback system, recovery curves 

for patients at different initial levels of the OQ-45 total score were calculated because initial 

level was a strong predictor of rate of improvement over time. The exact predictive model 

that is used for the OQ-45 feedback system has not been published, but Lambert et al. 

(2002) report an R2 of .17 for a model that contains both initial level and change after one 

session of therapy predicting final outcome status. For standard outpatient samples, typically 

mostly comprised of patients with complaints centering on depression, anxiety, and/or 

interpersonal difficulties, the use of initial level to define normative recovery curves has 

worked exceptional well, as evidenced by results of feedback studies showing statistically 

significant and clinically meaningful benefits from feedback based on deviation from such 

normative recovery curves (Shimokawa, Lambert, & Smart, 2010). Nevertheless, the clinical 

usefulness of a feedback system might be enhanced by using normative recovery curves 

based on greater precision of predictive models for change over time.

In the treatment of substance use problems in particular, there are a couple of reasons to 

believe that other predictor variables, besides initial OQ level, might be relevant to expected 

rate of improvement. For one, many patients beginning a course of substance abuse 

treatment are not at their peak level of distress. Patients who arrive for substance abuse 

treatment have often been clean from drug or alcohol for some period of time before 
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beginning treatment. Whether treatment is mandated following a driving under the influence 

or driving while intoxicated conviction, is the result of pressure from family/friends to 

reduce/stop using drug or alcohol, or is simply a personal decision that it is time to address 

alcohol/drug use, stopping use in the weeks before an initial treatment session is common. 

For example, in a recent 4-site substance abuse feedback intervention study, more than 75% 

of patients reported no days of drug or alcohol use in the past seven days at baseline (Crits-

Christoph et al., 2012). Similarly, in the Crits-Christoph et al. (2010) study involving 20 

substance abuse treatment clinics, 77% of those who began treatment reported no alcohol 

use, and 83% reported no drug use, in the past week. When a patient is currently using, the 

focus of treatment is typically to stop/reduce use of drugs/alcohol. After usage has stopped, 

treatment often enters a phase of relapse prevention. Because many patients are “clean” 

from drugs/alcohol at baseline, the goal of treatment for such patients would typically move 

directly to prevent relapse rather than to focus on stopping current use or reduce immediate 

distress associated with heavy use. There might be other baseline variables associated with 

the course of improvement when the focus on relapse prevention rather than stopping 

current use.

A second reason to expect that other variables besides initial level of use might be important 

to consider in understanding the typical course of improvement for those with substance use 

disorders is that a variety of studies have successfully identified predictors of outcome of 

substance use treatment. In a review of the literature on predictors of substance use 

outcomes, Haaga, Hall, and Haas (2005) identified three consistent findings in the literature: 

(a) patients who are employed have better outcomes than those who are unemployed, (b) the 

presence of comorbid antisocial personality disorder is associated with poorer outcomes, and 

(c) psychiatric severity is associated with worse outcomes. In a comprehensive study of 

predictors of the outcome of treatment for cocaine dependence, four baseline variables were 

identified as significant predictors of outcome (Crits-Christoph et al., 2007). These were: 

craving, acuity of biomedical problems, expectations for improvement, and belief in the 

drug counseling recovery (primarily 12-step) philosophy. The joint effect of these predictors 

was clinically meaningful: for patients with none of the four positive prognostic attributes, 

the probability of achieving two or more months of consecutive abstinence was 11%; for 

those with three or more of the prognostic attributes, the probability of achieving two or 

more months of consecutive abstinence was 62%. Although the Crits-Christoph et al. (2007) 

predictive results were obtained in the context of a randomized efficacy trial for cocaine 

dependence, the robustness of the findings across a range of psychosocial treatments 

(individual and group drug counseling; cognitive therapy, supportive-expressive 

psychotherapy) in the trial suggests that such predictors might also apply to naturalistically 

delivered substance abuse treatment (i.e., drug counseling with a 12-step and/or relapse 

prevention focus).

The current study, therefore, was designed to examine predictors of the outcome of 

naturalistic substance use treatment in order to inform the development of recovery curves 

for feedback reports within a substance using population. Based on the Haaga et al. (2005) 

review, we examined employment status and psychiatric severity (as captured by OQ-45 

total scores) as predictors. Based on the Crits-Christoph et al. (2007) study, we examined 

craving, acuity of biomedical problems, belief in the drug counseling/recovery philosophy, 
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and expectations for improvement as predictors of change. Given the emphasis on initial 

severity for defining OQ-45 recovery curves, we also examined baseline levels of drug/

alcohol use as predictors for comparison purposes. These analyses were conducted within 

the context of an OQ-45 feedback study conducted with patients and clinicians in real-world 

substance abuse treatment facilities. The impact of these predictor variables on rate of 

change in OQ-45 scores over the course of 12 treatment sessions was investigated for the 

group of patients whose clinicians did not receive feedback. Because alcohol and drug use 

outcomes are especially important among those seeking help with substance use problems, 

we also investigated prediction of these outcomes.

We hypothesized that each of the predictor variables would be associated with rate of 

change in OQ-45 scores, alcohol use, and drug use. Although normative recovery curves 

should be evaluated within a non-feedback condition, we also examined the same predictor 

variables within the context of a feedback condition to explore any potential impact of 

feedback on the predictor-outcome relations.

METHODS

The current study uses data from a previously reported feedback study (Crits-Christoph et 

al., 2012) that used a modified version of the OQ-45 feedback system in three real-world 

clinics that treat patients with substance use problems. There were two phases in the 

intervention study. In Phase I, patients exclusively were assessed via the modified OQ-45 

instrument, administered at the beginning of treatment sessions. In Phase II, different 

patients at the same clinics completed the modified OQ-45 at their treatment sessions, and 

their counselors immediately received feedback reports based upon the patient’s OQ-45 

assessment. Additionally, if a patient went off-track (according to the OQ-45), Phase II 

counselors were granted access to clinical support tools in addition to feedback. Affiliated 

university and clinic Institutional Review Boards approved the study protocol.

Participants

Clinics—Four clinics participated in the study, two in New York City, Philadelphia, and 

Salt Lake City. Each was a community-based outpatient substance abuse treatment clinic 

(non-methadone maintenance).

Clinicians—Clinician eligibility requirements at the participating clinics were as follows: 

clinicians needed to be providing individual counseling to adult (age 18 or older) clients, 

work a minimum of 20% of time at the given clinic, and provide their written informed 

consent.

Patients—Eligible patients (aged 18 or above) presented at the clinic in search of a new 

course of individual outpatient treatment and were enrolled within two weeks of their intake 

session. Additionally, patients could only participate if their individual counseling 

appointments were scheduled at a minimum of twice monthly. All participating patients 

gave their written informed consent.
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Assessments

Modified Outcome Questionnaire-45 (OQ-45)—The Outcome Questionnaire (OQ-45) 

was used to track patient progress in this study. The OQ-45 is a 45-item self-report scale 

which was created specifically for tracking and assessing patient outcomes in a therapeutic 

setting. The OQ-45 is scored on a 5-point scale (0=never, 1=rarely, 2=sometimes, 

3=frequently, 4=almost always), yielding scores ranging from a possible 0 to 180. Higher 

scores on the OQ-45 are indicative of greater levels of symptoms and/or poorer functioning. 

The OQ-45 was modified in one key way for the purposes of the current study, which 

entailed adding two items which measure the number of days in the past week that the 

patient used (1) alcohol and (2) drugs. In this study, the total score and the individual 

alcohol and drug use items were used as outcome measures.

A well-established instrument, the OQ-45 has been validated across a wide array of healthy 

and clinical populations. The OQ-45’s internal consistency reliability (Cronbach’s alpha), 

reported by Lambert et al. (2004) is .93 with a 3-week test–retest reliability value of .84 for 

the OQ-45 total score. The concurrent validity of the OQ-45 total score has been 

investigated via correlations with the Symptom Checklist-90 (SCL-90; Derogatis & Cleary, 

1977), Beck Depression Inventory (BDI; Beck, Steer, & Garbin, 1988), Zung Depression 

Scale (Zung, Richards, & Short, 1965), and the State-Trait Anxiety Inventory (STAI; 

Spielberger, 1983). Each of these concurrent validity correlations were significant at the .01 

level with r’s ranging from .50 to .85 (Lambert et al., 2004). Perhaps most importantly, the 

OQ-45 has demonstrated sensitivity to the effects of treatment on patients’ functioning 

(Vermeersch, Lambert, & Burlingame, 2000; Vermeersch et al., 2004).

In both Phases (I and II) the OQ-45 was administered right before every treatment session. 

Patients could have up to a maximum of 12 post-baseline treatment sessions or six months 

(whichever came first). Electronically captured data was sent (via encrypted wireless 

connection) to a computer where it was stored in a database. During Phase II, reports were 

available to be viewed by clinicians immediately after the patient completed measures via a 

handheld computer or computer kiosk. The reports were viewed electronically, via a secure, 

password-protected computer system. Feedback reports generated from OQ-45 scores were 

the same as reports described in previous studies (Slade, Lambert, Harmon, Smart, & 

Bailey, 2008), except that patient scores on the alcohol and drug use questions were also 

included in reports and tracked over time to make changes in drug or alcohol use apparent to 

the counselor.

During Phase II, when the OQ-45 identified certain patients as being off-track based upon 

their scores, therapists were given the chance to employ clinical support tools which 

provided ideas for ways to improve treatment. Upon their identification of being off-track, 

patients were asked to fill out the Assessment for Signal Clients (ASC; Lambert, et al., 

2007), a 40-item self-report measure that is intended to evaluate the severity of certain 

problems which could be hindering progress in treatment– specifically, problems with 

therapeutic alliance, social support systems, motivation, and stressful life events.

Addiction Recovery Scale—The Addiction Recovery Scale (ARS) is a self-report scale 

that was developed for the NIDA Cocaine Collaborative Treatment Study (CCTS). Certain 
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items on the scale reflect the drug counseling/12-step philosophical system while other items 

assess involvement in the suggested behaviors. The total score for the ARS is calculated by 

summing the items (each rated on a 1 to 5 scale). A high score indicates greater endorsement 

of the philosophy and behaviors encouraged in 12-step oriented drug counseling. The 

original scale had 40 items. A 10-item version of the scale, used in the current project, was 

created by selecting the items with the highest item-total correlations (two of the 10 items 

are reverse scored). Internal consistency (Cronbach’s alpha) for the 10-item scale using 

baseline data in the current project was .75. Baseline ARS total scores have been found to 

predict sustained abstinence (Crits-Christoph et al., 2007), and change in the ARS total score 

has been found to be a partial statistical mediator of drug use outcomes of individual (plus 

group) drug counseling (Crits-Christoph et al., 2003).

Expectations for Improvement—We used one item that directly measured expectations 

for improvement, “Overall, how much improvement do you expect to experience as a result 

of treatment here?” This item was rated on a 1 (“I expect to feel worse”) to 7 (“I expect to 

feel much better”) scale. Although this was only a single item assessment of expectations for 

improvement, we used this item as a predictor because a meta-analysis found that ratings of 

expectations for improvement were consistently related to the outcome of psychosocial 

treatment across 46 studies, with many of the studies employing a single item scale 

(Constantino, Arnkoff, Glass, Ametrano, & Smith, 2011).

Craving—Craving for drug/alcohol was assessed each week with a three-item adapted from 

the Cocaine Craving Scale (Weiss et al., 1997; Weiss et al., 2003) used in the NIDA CCTS. 

The three items were: (1) “Please rate how strong your desire was to use drugs or alcohol 

during the last 24 hours,” (2) “Please imagine yourself in the environment in which you 

previously used drugs and/or alcohol. If you were in this environment today, what is the 

likelihood that you would use drugs or alcohol?”, and (3) “Please rate how strong your urges 

are for drugs or alcohol when something in the environment reminds you of it.” Response 

options ranged from 0 for “no desire/likelihood of use” to 9 for “strong desire/likelihood of 

use,” and the final score was the sum of the three items. Internal consistency of this scale at 

baseline was .74 in the current study.

Acuity of Biomedical Problems—This scale was taken from the Recovery Attitude and 

Treatment Evaluator Questionnaire (Mee Lee, Hoffmann, & Smith 1992). The three items of 

this scale include: 1) “Do you have any physical or medical problems whatsoever?”, 2) “Do 

your physical problems require you to see a health care professional such as a doctor, nurse 

or rehabilitation specialist?”, and 3) “Do your physical problems interfere with your 

treatment or recovery efforts from drugs/alcohol?” Each item is rated on a scale of 1 (e.g. 

“None- no need for medical visits”) to 4 (e.g. “Very Much- Hospital care is needed”). The 

scale score is an average of the three items. Internal consistency of this scale at baseline 

was .74 in the current study.

Procedures

Counselors were given an orientation to the study goals and procedures and trained to 

interpret feedback reports. If a patient was identified as off-track based upon his rate of 
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improvement indicated by OQ-45 scores, the ASC was administered via handheld 

computers or computer kiosks. Once electronically captured, the data was sent to and stored 

in a computer database via an encrypted wireless connection. In Phase II, the ASC was only 

completed once—the first time the patient went off-track. Further details of the original 

feedback study are provided in Crits-Christoph et al. (2012).

Statistical Analysis

Primary outcome analyses included all patients who had at least a baseline and one 

treatment session’s OQ-45 assessment in the Phase I (no-feedback) condition. Because 

feedback during Phase II influenced outcomes (Crits-Christoph et al., 2012), it was thought 

that it was more appropriate to primarily examine the relations of predictors to outcome in a 

treatment-as-usual cohort without feedback, as was done in the original OQ-45 recovery 

curve study (Lambert et al., 2002), though we also conducted exploratory analyses 

examining whether predictions varied for no feedback vs. feedback conditions.

The predictor analysis involved a longitudinal analysis of all OQ-45 data collected from 

session one through session 12. The longitudinal analysis used a random effects multilevel 

regression model (Goldstein, 1995) with a random slope and random intercept for each 

subject. Due to non-linear change of individual patient profiles over time, a logarithmic 

transformation of time was performed. Separate analyses were initially conducted for each 

predictor variable. The following terms were included in the model: the predictor variable, 

time, baseline OQ-45 total score, and predictor by time interaction. The latter term was our 

focus to examine the relation of the predictor to rate of change in OQ-45 scores over time. 

To test for differential prediction in the feedback and no-feedback conditions, data from 

both Phase I (no-feedback) and Phase II (feedback) was used, and the weighted averages of 

subject-specific slope estimates were compared between the feedback and no-feedback 

groups by including a Predictor by Time by Phase interaction (in addition to the terms listed 

above, plus Phase and Phase by Time terms).

Drug and alcohol use items of the OQ-45 were analyzed in the same way as OQ-45 total 

scores. We used PROC MIXED in SAS (Littell, Milliken, Stroup, Wolfinger, & 

Schbenberger,2006) to conduct the random effects hierarchical regression analyses.

Effect sizes (converted to r), derived from the F-test for mixed effects model, were 

calculated r = square root of [ F /(F + DF) ], where F is the F-test statistic for the effect of 

interest in the multilevel design (Rosenthal & Rosnow, 1991; Verbeke & Molenberg, 2000). 

We used likelihood-ratio testing to assess the simultaneous effect of all predictors on 

change, compared to simple model with no predictors. The likelihood ratio test uses a chi-

square distribution based on the difference of the log-likelihood functions, referred to as the 

deviance, with the degrees of freedom equal to the difference in number of fixed pararmeters 

estimated between the two nested models (Neter, Wasserman, & Kutner, 1989). An effect 

size (converted to η2) was calculated from the likelihood ratio test.
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RESULTS

Baseline Characteristics of Sample

Across all three sites, a total of 391 patients attended an intake session, and 304 patients had 

both intake data and a minimum of one post-baseline assessment in either Phase I or Phase 

II of the investigation (142 in Pennsylvania; 107 in Utah; 2 in one NY clinic, 53 patients in a 

second NY clinic). Of these 304 individuals with at least one post-baseline assessment, 165 

were from Phase I and 139 were from Phase II.

The 87 patients who attended intake but had no treatment sessions were largely comparable 

to the 304 patients who had at least one treatment session. Results of chi-square or t-test 

analyses comparing these two groups of patients revealed no significant differences on 

gender, education, Hispanic ethnicity, marital status, age, baseline alcohol use, or baseline 

OQ-45. However, there was evidence that those who attended intake only, compared to 

those who attended at least one treatment session, were more likely to be Black compared to 

White or Other race (χ2 [2] = 17.6, p < .001), were less likely to be employed (χ2 [1] = 4.5, 

p = .043; 8.0% of those who attended intake only were employed; 17.3% of those who 

attended at least one treatment session were employed), and were more likely to report drug 

use in the past 7 days at intake (intake only group, M = .97 days, SD = 1.9; at least one 

treatment session group, M = .46 days, SD = 1.3; unequal variance t-test: t [111] = 2.3, p = .

021).

Overall, the demographic breakdown of these 304 patients (combining Phase I and Phase II) 

with baseline assessment and at least one post-baseline assessment was as follows, 55.9% 

were male and 36.5% were Caucasian. At baseline, 84.2% of patients reported no drug use 

and 78.6% reported no alcohol use. Alcohol had been a problem for about 11 years for the 

average patient, while drug use had been a problem for approximately 13 years. No 

significant differences existed between the Phase I (no-feedback) and Phase II (feedback) 

samples on any baseline characteristic variables (Table 1).

A total of 38 clinicians across three sites had at least one patient that completed at least one 

post-baseline assessment. These clinicians were 60.5% female, 28.9% African American, 

and 7.9% self-identified as Hispanic or Latino. On average, participating clinicians were 

44.5 years old. Regarding education, 63.2% of the clinicians had a Master’s Degree, 15.8% 

had a Bachelor’s Degree, and 15.8% had a Doctoral Degree. More than half (57.8%) 

reported having at least five years of experience as a counselor.

At baseline, the OQ-45 total scores correlated .14 (N = 304; p = .008) with alcohol use and .

09 (N = 304; p = .06) drug use. Alcohol use and drug use were correlated .42 (N = 304; p < .

001) at baseline.

Prediction of Rate of Change in OQ-45

Shown in Table 2 are parameter estimates and the statistical significance of predictor by 

time interactions (examined individually), representing the prediction of slope over time 

from session one to session 12, for patients in the no-feedback condition. Also shown are 

effect sizes expressed as correlations (r).
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As expected, baseline level on the OQ-45 total score was a significant predictor of rate of 

change in the OQ-45 total score from session 1 to session 12 (r = .27, p = .005). However, 

two other variables, employment and craving at baseline, also significantly predicted rate of 

change in OQ-45 total scores at nearly the same level of strength (r’s of .21 [p = .024], and .

26 [p = .009], respectively). Employed patients had a faster rate of change; high craving at 

baseline was associated with a faster rate of change in OQ-45 total scores. Testing a model 

in which all three predictor variables were included (main effects plus interactions with 

time) versus a model without the three interactions with time (only main effects), yielded a 

highly significant effect for the addition of the three interactions with time (χ2 [3] = 16.9, p 

= .00073; effect size: η2 = .112) However, the individual influence of each was attenuated in 

the model that contained all three predictors, suggesting that overlap between these variables 

was partly responsible for their predictive strength (in the model with all three predictors: 

Baseline OQ-45 total score by Time: r = 18, p = .064; Employment by Time: r = .19, p = .

057; Craving by Time: r = .13, p = .205). Of note was that the effect of employment was 

comparable to that for baseline OQ-45 total score.

Within the feedback condition (Table 3), baseline OQ-45 total score also significantly 

predicted rate of change in OQ-45 total scores, though the r was slightly lower (r = .24, p = .

015). Restricting the sample in the feedback condition to only those who went off-track also 

revealed a significant relationship between baseline OQ-45 scores and rate of change in the 

OQ-45 total score (r = .34, p = .03, N = 54). Employment and craving, however, no longer 

significantly predicted rate of change in OQ-45 scores in the feedback condition (r’s of .01 

and .16, respectively). To test for the difference in these predictive relations in no-feedback 

vs. feedback, we examined statistical models that included a Predictor by Time by Phase 

interaction. Recognizing that statistical power was limited for testing 3-way interactions, we 

note that no significant results were evident (for Employment, F [1, 256] = 2.3, p = .13; for 

Craving, F [1, 248] = 0.1, p = .80).

Prediction of Rate of Change in Alcohol and Drug Use

In the no-feedback condition, baseline OQ-45 total score was not associated significantly 

with rate of change in alcohol use or drug use (Table 2). Rate of change in alcohol use, 

however, was predicted by several other variables in the no-feedback condition. Baseline 

level of alcohol use strongly predicted rate of change in alcohol use (r = .49, p < .001). In 

addition, craving (r = .31, p < .001), acuity of biomedical problems (r = .16, p = .045), and 

the Addiction Recovery scale (r = .19, p = .011) all significantly predicted rate of change in 

alcohol use. In addition, a marginally significant (r = .15, p = .052) effect was evident for 

employment. Relatively greater rate of change in alcohol use was associated with relatively 

high craving, low acuity of biomedical problems, less belief in the drug counseling/12-step 

philosophy of recovery, and being employed. In a model that included all of these 

predictors, baseline alcohol use (r = .42, p < .001) and craving (r = .19, p = .015) remained 

significant, while the effects of acuity of biomedical problems (r = .09, p = .255) and the 

Addiction Recovery Scale (r = .12, p = .131) were attenuated.
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No significant predictor relations were apparent for rate of change in drug use in the no-

feedback group, though a marginally significant (r = .19, p = .052) effect was evident for 

baseline level of drug use as a predictor.

Within the feedback group, craving (r = .22, p = .028), the Addiction Recovery Scale (r = .

27, p = .005) and baseline level of alcohol use (r = .33, p < .001) all continued to be 

significant predictors of rate of change in alcohol use. While not significant, the relation of 

Acuity of Biomedical Problems to rate of change in alcohol use was of similar magnitude (r 

= .15) to that found in the no-feedback group. Craving (r = .20, p = .039) and the Addiction 

Recovery Scale (r = .23, p = .014) also predicted rate of change in drug use, as did baseline 

level of drug use (r = .22, p = .031). No significant interactions of predictors by phase 

(feedback vs. no-feedback) were apparent for rate of change in alcohol or drug use.

DISCUSSION

The results of the current study have several implications for the use feedback systems in a 

substance using population. First, we found that baseline levels on the OQ-45 total score 

were associated with rates of change in OQ-45 total scores. This finding appears to validate, 

within a substance using population, the use of normative recovery curves for the OQ-45 

that are based on initial level of the OQ-45 total score. However, initial level on the OQ-45 

was not the only significant predictor of rate of change in the OQ-45. Two other variables, 

employment and craving, also predicted rate of change in the OQ-45. These findings 

therefore potentially suggest that more accurate normative OQ-45 recovery curves for a 

substance using population could be generated by incorporating multiple variables into 

models for recovery curves. Although the current OQ-45 feedback system produced positive 

results within a substance using population (Crits-Christoph et al., 2012), it is possible that 

more accurate normative recovery curves would allow for a feedback system that targets 

clinicians’ attention more successfully to those patients who are deviating from the rate of 

change that one would expect for similar patients.

Our finding for employment is consistent with the Haaga et al. (2005) review that found that 

employment was a consistent predictor of the outcome of substance abuse treatments. Based 

on the consistency of this finding, it would seem useful for feedback systems to alert 

clinicians to whether a particular patient is improving as expected, or not, relative to other 

patients with the same employment status. However, the finding for craving seems to be 

inconsistent with the Crits-Christoph et al. (2007) study conducted using a cocaine 

dependent sample. In the current study, high levels of craving were associated with a faster 

rate of change. In the Crits-Christoph et al. (2007) study, high rates of craving at baseline 

was associated with less duration of sustained abstinence over the course of treatment. Two 

factors are important to consider in understanding these discrepant findings in regard to 

craving. One is that, given that in the current sample about 80% of patients were not using 

drugs or alcohol in the past week at baseline, craving was relatively low for the sample as a 

whole. In fact, 21.3% of patients reported no craving or desire to use at all (score of 0 

summing across three zero to nine craving items) in the current sample. The relatively low 

levels of craving may have created a “floor” effect where those at the low end had little 

room to improve on the OQ-45 and no room to improve on the alcohol and drug use 
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outcomes (zero use). Thus, high levels of craving could not be associated with relatively 

poor outcome in the current context. Secondly, it may be that craving is a stronger predictor 

of poor outcome within a cocaine dependent (or opioid dependent) sample compared to a 

mixed substance use sample (many with alcohol as the primary problem) that may be more 

characteristic of patients seeking treatment in some real-world substance abuse treatment 

facilities.

Also of interest in the current study was that craving, acuity of biomedical problems, and 

belief in the drug counseling/12-step philosophy were all predictive of rate of change in 

alcohol use. Each of these variables, however, predicted outcome in the opposite direction as 

was found in the Crits-Christoph et al. (2007) cocaine study. In addition, higher baseline 

levels of alcohol use were associated with a faster rate of change in alcohol use in the 

current study. In Project MATCH, a higher level of alcohol involvement prior to treatment 

was related to more drinks per day during follow-up (Project Match Research Group, 1997). 

As with craving predicting rate of change in the OQ-45, the current results for predictors of 

change in alcohol use are likely a function of the low level of baseline alcohol use for many 

patients, and the impact of this “floor” effect on predictive relationships. In addition, 

although those with relatively higher alcohol use at baseline may change more in the short-

run, such patients may also be more vulnerable to relapse at follow-up. Thus, predictors of 

short-term and long-term outcomes in the treatment of substance use disorders may differ.

The nature of the results of the current study, with multiple variables statistically significant 

in opposite directions than found previously, highlight the important distinction between the 

population and context of randomized clinical trials compared to naturalistic real-world 

clinics in the treatment of individuals with substance use problems. For randomized clinical 

trial efficacy studies, patients are pre-selected to have a pre-determined degree of severity of 

the target problem at baseline so that change can be detected on that problem over the course 

of treatment. This typically translates into selecting patients who qualify for a DSM 

diagnosis of abuse/dependence and/or have used drugs/alcohol recently. As we have seen in 

the current study and other studies, many patients in real-world substance abuse treatment 

clinics have not used drug/alcohol recently. This may be a key factor in influencing the role 

of predictor variables.

Beyond the problem of low levels of substance use at baseline, patients seeking help at 

substance abuse treatment programs are heterogeneous on a variety of meaningful variables. 

Some patients are mandated to treatment, and the incentives connected to this process likely 

override the influence of other variables that normally would be associated with treatment 

outcome. In addition, individuals seek help in community clinics for problems with a wide 

range of drugs of abuse, including alcohol, opioids (both prescription medications and 

heroin), cocaine, methamphetamine, marijuana, club drugs, hallucinogens, inhalants. The 

course of recovery from these different drugs, as well as polydrug abuse, may be somewhat 

different. Course of recovery is also likely to vary as a function of whether a patient is 

currently using or has been abstinent for a period of time. In addition, antisocial personality 

disorder has been consistently linked to poor outcome of substance abuse treatment (Haaga 

et al., 2005). Genetic variability may also play a role in terms of responsiveness to treatment 

for substance use problems (e.g., Anton et al., 2008). Because of the potential influence of 
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all of these variables, identifying “normative recovery curves” in the context of such patient 

heterogeneity for those seeking help at substance abuse treatment programs would seem to 

be a major challenge.

An alternative to a single set of recovery curves based on multiple variables that would 

apply to all patients seeking treatment at substance abuse programs would be to develop 

recovery curves for separate subpopulations (e.g., young marijuana users; current heavy 

alcohol users, etc.). Obtaining adequate (large sample) databases for each subgroup, and 

then programming a feedback system to incorporate a diverse set of recovery curves for 

identifying off-track patients, is not likely to occur in the short-run. Even if successful, the 

resultant system, tied to various recovery curves depending on a large number of baseline 

patient characteristics, might be so complicated that clinical use is limited.

Ideally, a study would be done to test whether feedback based on enhanced recovery curves 

leads to clinically significant improvement compared to feedback based on recovery curves 

developed only based on one predictor (i.e., initial OQ total score level). Although such 

finely tuned recovery curves may not be feasible, our results indicate that some adaptation of 

recovery curves based on certain findings (i.e., employment status) may improve the 

predictive validity of current feedback systems. It is likely that the clinical usefulness of 

more refined recovery curves is dependent on the size of the predictor-outcome relations on 

which such recovery curves are based; however, it is not known how high an effect is 

needed to have a meaningful impact when more refined recovery curves are used as the 

basis for feedback reports. Though the strength of individual predictors in the current study, 

as typically in other studies, is relatively small, if the joint effect of multiple predictors 

reaches a moderate or larger effect, it may well be worth generating recovery curves based 

on these predictors.

In addition to their potential role as part of the generation of recovery curves, it may also be 

of interest to examine the effects of feedback within subgroups defined by certain clinically 

relevant baseline variables. It may be, for example, that feedback has little impact among 

patients who have a long history of substance use. Such possible moderators of feedback 

effects should be tested in future studies with large samples sizes so that adequate statistical 

power exists for examining feedback effects within subgroups.

A number of limitations to the current study need mention. One limitation of this study is the 

lack of diagnostic information on patients. This makes it difficult to fully characterize the 

sample. Another limitation is that only certain potential predictor variables were available 

for analysis. A wider range of variables needs to be examined in future research to more 

thoroughly investigate the potential predictors of rate of change in a naturalistic sample of 

patients seeking help at substance abuse treatment programs. Although data was collected at 

four clinics in separate areas of the United States, the generalizability of the current results 

to other locations is not known. Another limitation was that the sample that attended intake 

only was different on three variables from the sample of patients who attended at least one 

treatment session. Thus, the generalizability of the results to all patients who initially present 

to a substance abuse treatment facility is not known. However, it may be that it is more 
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appropriate to generalize data on recovery curves only to the subset of individuals who 

actually receive any treatment.

Despite these limitations, the results support that recovery curves based on initial level are 

valid but might be improved based on other important baseline variables like employment. 

Substantial further research would be needed to fine-tune the accuracy of recovery curves 

for specific subgroups; though whether this would be clinically useful remains to be 

determined.
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Table 1

Characteristics of Patients

Characteristic No-Feedback (Phase I)
N=165

Feedback (Phase II)
N=139

Total
N =304

Gender (women), n/N (%) 64/165 (38.8%) 58/139 (41.7%) 122/304 (40.1%)

Age, M,N (SD) 39.3, 163 (10.9) 39.0, 139 (9.9) 38.9, 302 (10.4)

Race, n/N (%)

 Caucasian 65/163 (39.9 %) 55/138 (39.9%) 120/301 (39.9%)

 Black 66/163 (40.5%) 64/138 (46.4%) 130/301 (43.2%)

 Other Race 32/163 (19.6%) 19/138 (13.8%) 51/301 (16.9%)

Ethnicity (Latino), n/N (%) 25/159 (15.7%) 16/136 (11.8%) 41/295 (13.9%)

Marital Status, n/N (%) (Married or Cohabitating) 29/162 (17.9%) 27/135 (20.0%) 56/297 (18.9%)

Years of School, n/ N (%) (H.S. Diploma and further) 110/163 (67.5%) 101/136 (74.3%) 211/299 (70.6%)

Employment Status, n/N (%) (Employed full or part-time) 27/162 (16.7%) 25/138 (18.1%) 52/300 (17.3%)

Alcohol Use in past week, n/N (%) at baseline (1 or more days of use) 30/165 (18.2%) 35/139 (25.2%) 65/304 (21.4%)

Drug Use in past week, n/N (%) at baseline (1 or more days of use) 27/165 (16.4%) 21/139(15.1%) 48/304 (15.8%)

Mean OQ45Total Score at baseline, M, N (SD) 70.6, 165 (28.7) 68.6, 139 (28.3) 69.7, 304 (28.5)

Note. Sample sizes reflect small amounts of missing data for some variables.
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