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Abstract

Objective—Homework in cognitive behavioral therapy (CBT) provides opportunities to practice 

skills. In prior studies, homework adherence was associated with improved outcome across a 

variety of disorders. Few studies have examined whether the relationship between homework 

adherence and outcome is maintained after treatment end or is independent of treatment 

attendance.

Method—This study combined data from four randomized clinical trials of CBT for cocaine 

dependence to examine relationships among homework adherence, participant variables, and 

cocaine use outcomes during treatment and at follow-up. The dataset included only participants 

who attended at least two CBT sessions to allow for assignment and return of homework (N = 

158).

Results—Participants returned slightly less than half (41.1%) of assigned homework. 

Longitudinal random effects regression suggested a greater reduction in cocaine use during 

treatment and through 12 month follow-up for participants who completed half or more of 

assigned homework (3 way interaction F(2, 910.69) = 4.28, p = .01). In multiple linear regression, 

the percentage of homework adherence was associated with greater number of cocaine-negative 

urine toxicology screens during treatment, even when accounting for baseline cocaine use 

frequency and treatment attendance; at three-months follow-up, multiple logistic regression 

indicated homework adherence was associated with cocaine-negative urine toxicology screen, 

controlling for baseline cocaine use and treatment attendance.

Conclusions—These results extend findings from prior studies regarding the importance of 

homework adherence by demonstrating associations among homework and cocaine use outcomes 

during treatment and up to 12 months after, independent of treatment attendance and baseline 

cocaine use severity.
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A central component of cognitive-behavioral therapy (CBT) is emphasis on between-session 

practice assignments, or “homework.” Homework provides opportunities to practice new 

skills, test new ideas, and generalize learning outside of session (Kazantzis, Whittington, & 

Dattilio, 2010). Meta-analyses suggest homework adherence (partial or full completion of 

homework) has been associated with improved CBT outcome across a variety of disorders 

(Kazantzis et al., 2010; Mausbach, Moore, Roesch, Cardeness, & Patterson, 2010). Other 

dimensions of homework include its quality (Detweiler & Whisman, 1999). In meta-

analyses comparing outcomes of treatments with and without homework, a small-to-medium 

mean effect size (d = 0.48) favored treatments with homework (Kazantzis, et al., 2010). 

Homework adherence and improved symptoms have been found to be associated in several 

studies (e.g., Burns & Spangler, 2000; 33Bryant, Simons, & Thase, 1999, although see also 

Weck et al., 2013). In the addictions literature, homework adherence has been associated 

with improved symptoms in three studies (meta-analysis r = .27, Mausbach et al., 2010) and 

associated with reduced cocaine use as indicated by both self-report and cocaine-negative 

urine toxicology screens (redacted, 2005; redacted, 2008).

The relationship between homework adherence and symptom change may take several 

forms, including a direct impact of homework on symptoms or reflecting a third variable 

such as client motivation (Burns & Spangler, 2000; Gonzalez et al., 2006). Homework 

adherence has been associated with participant variables indicating clinical severity, (e.g., 

previous depressive episodes, Bryant, Simons, & Thase, 1999), although direct correlations 

between initial symptom severity and homework adherence have not been consistently found 

(e.g., Bryant et al., 1999; Weck et al., 2013). Other potential correlates of homework 

adherence include therapist, working alliance, task characteristics (Detweiler & Whisman, 

1999), and therapist competence (Bryant et al., 1999; Kazantzis, Ronan, & Deane, 2001; 

Weck et al., 2013). While treatment attendance has been associated with homework 

adherence (Burns & Spangler, 2000), it has not been examined in all studies (e.g., Weck et 

al., 2013). Client ratings of homework’s helpfulness have been correlated with treatment 

attendance in cocaine dependence treatment (Siqueland et al., 2004), suggesting that 

attendance and client opinions on homework are related but distinct. As prior studies have 

not consistently included attendance, less is known about whether homework adherence is 

associated with symptom change when accounting for treatment attendance.

The present trial extends earlier findings that showed an association between homework 

adherence and cocaine outcomes (redacted, 2005) by using data pooled across four 

independent outpatient CBT trials, resulting in a larger and more diverse sample, and 

including data through 12 months after treatment’s end. To avoid overlap, (redacted, 2005), 

analyses were conducted with and without data from this study.
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Method

Data for these analyses were drawn from four randomized clinical trials (A - redacted, 1998; 

B - redacted, C – redacted, 2004; D - redacted, 2008) evaluating CBT for cocaine 

dependence. Trials were conducted by the same research group, using similar assessment 

batteries and procedures. Participants were included in this analysis if they were assigned to 

receive CBT and attended at least two CBT sessions, thus having the opportunity to be 

assigned and to return homework at least once. Three studies (A, B, C) used a 12-week 

manualized CBT protocol, with follow-up assessments at one-, three-, six-, and 12 months 

post-treatment. Therapist training included a didactic seminar and completion of at least one 

closely supervised training case; all sessions were recorded for fidelity monitoring. The 

remaining study (D) evaluated an 8-week computerized CBT protocol, with follow-up 

assessments at one-, three-, and six-months post-treatment. As study A, B, C’s fidelity 

measures were similar but not identical and study D represented a different modality of 

treatment, therapist fidelity data were not included in these analyses. All studies were 

reviewed and approved by the institutional review board; participants provided written 

informed consent.

Measures

Cocaine use—We evaluated cocaine use with self-report (percent days abstinent) and a 

biological measure (percentage of urine specimens that were negative for cocaine 

metabolites). Self-reported cocaine use in the 28 days prior to randomization, during the 

treatment period, and at each follow-up period was assessed using the Substance Use 

Calendar (redacted, 2004), a calendar-format interview based on the Time Line Follow-Back 

(Sobell & Sobell, 1992). Urine samples were collected weekly or more during treatment and 

at each follow-up interview, tested for cocaine metabolites, and compared to standard cutoff 

values (benzoylecgonine level < 300ng/mL considered cocaine-negative). The percentage of 

cocaine-negative urine samples during treatment was calculated by dividing the number of 

cocaine-negative urine samples by the number of urine samples obtained. See redacted 

(2014) for further detail on original trials and operationalization of outcome variables.

Homework assignment and adherence—Homework was assigned at most sessions 

starting with session 1 (studies A, B, C) or at the completion of each computerized CBT 

module (study D). A dichotomous report of homework assignment at each session was 

generated from therapist report (studies A, C) or computer (study D); in study B, the report 

of homework assignment was generated at the subsequent session (was homework 

completed, not completed, or not assigned?). Study therapists recorded whether participants 

had partially or fully completed the previous week’s homework assignment at each weekly 

session in studies A, B, and C. In study D, the computer program asked each participant if 

they had completed homework at the start of each session. Homework adherence was 

calculated by dividing the number of homework assignments reported as partially or fully 

completed by number of homework assignments given. For participants who terminated 

treatment early, the calculation was based on the data from available sessions (number of 

homework assignments reported as partially or fully completed/number of sessions in which 
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homework was checked) to avoid artificial deflation given missing homework adherence 

data for the last session.

Analyses

Descriptive analyses (mean, percent) were used to examine homework adherence; t-tests, 

ANOVA, and Pearson’s correlation were used to evaluate relationships among homework 

adherence, participant variables, and treatment attendance. We hypothesized that greater 

homework adherence would be associated with lower levels of self-reported cocaine use and 

more cocaine-negative urine toxicology screens. Random effects regression models were 

used to evaluate relationships of homework adherence to self-reported cocaine use outcomes 

across time (from baseline to treatment end or to 12-month follow-up). For the random 

regression models, homework adherence was categorized as an ordinal variable with 3 

levels: (1) no homework adherence, (2) some homework adherence, but no more than 50%, 

or (3) more than 50% of homework assignments completed. For models using data from 

baseline to treatment end, time was log-transformed to account for the high rate of change in 

the first weeks of treatment. Piecewise models (Singer & Willet, 2003) were used to evaluate 

cocaine use from baseline to 12-month follow-up, with both treatment month and treatment 

phase (weeks 1–12 versus follow-up) as independent variables. These analyses were 

replicated in a subsample excluding the previously examined study C (n = 110). To separate 

homework adherence from treatment attendance, analyses were replicated in treatment 

completers only (n = 81); a third model included treatment completion as an independent 

variable. For cocaine-negative urine toxicology screens, longitudinal models were precluded 

by having only one urine result at follow-up points. The relationship between homework 

adherence and the percentage of cocaine-negative urine toxicology screens from baseline to 

treatment end was examined using multiple linear regression; multiple logistic regression 

was used for urine toxicology screen result at each follow-up point. Models included 

baseline frequency of cocaine use (self-reported cocaine use in 28 days prior to study), 

percentage of sessions attended, and study protocol. As the sample size did not permit 

multiple regression without study C, we examined partial correlations among homework and 

percentage of cocaine-negative urine toxicology screens for each study, controlling for 

baseline cocaine use and attendance.

Results

Sample Characteristics

Across the four studies, 243 participants were assigned to CBT. Of these, 158 (65.0%) who 

attended at least 2 CBT sessions were included in this report. Participant demographic 

information across the 4 studies is presented in Table 1. The sample was largely male (n = 

115, 72.8%), and African-American (n = 68, 43.0%) or Caucasian (n = 73, 46.2%). While 

there were no significant gender or educational differences across studies, participants in 

trial D were more likely to be employed, married, referred by the criminal justice system, or 

on public assistance (Table 1). Participants reported they used cocaine a mean of 13.8 of the 

28 days prior to randomization (SD = 8.51). Across studies, participants attended more than 

50% of CBT sessions offered; post-hoc testing indicated higher levels of attendance in study 

C than study B (mean difference = 19.0, SD = 5.8, p = .01, 95% CI = 4.4 – 35.5). There 
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were no significant main effects of study on self-reported cocaine abstinence (Table 1), 

suggesting outcomes were similar across CBT protocols and combining data was 

appropriate.

Homework Adherence

The mean number of homework assignments given and reported as partially or fully 

completed were 5.7 (SD = 3.3) and 2.6 (SD = 2.6) respectively, such that participants 

returned 41.1% (SD = 32.5, range 0–100%) of assigned homework. Percentage of 

homework assignments completed did not differ by gender, race, education, referral by the 

criminal justice system, previous outpatient mental health treatment, lifetime diagnoses of 

depression, alcohol use disorder, or anxiety disorder, or current antisocial personality 

diagnosis (results available on request). Percentage of homework assignments completed 

was not significantly correlated with percentage of sessions attended (r = .14, p = .08), nor 

with baseline cocaine use frequency (r = .03, p = .71).

Homework Adherence and Self-Reported Cocaine Use Over Time

Random effects regression indicated a significant reduction in frequency of cocaine use 

across time. In the model using data from baseline to treatment end (Table 2, model 1), an 

interaction between percent of homework adherence and time indicated greater cocaine use 

reduction in those who completed more than 50% of homework assignments compared to 

those with 50% or less homework adherence, or those who completed no homework 

(Homework by Time F(2, 390.24) = 6.77, p = .00). A second model included data from 

baseline through 12-month follow-up (Table 2, model 2). A three-way interaction between 

homework group, time, and phase indicated that while the change in cocaine use was 

greatest during active treatment for those with homework adherence more than 50% of the 

time compared to those with 50% or less homework adherence, the rate of change in cocaine 

use during follow-up was less than that during treatment (F(2, 910.69) = 4.28, p = .01), but 

the effect of homework group remained significant through follow-up. When these models 

were repeated in the subsamples excluding study C (n = 110), or in treatment completers 

only (n = 81), power was limited. However, the patterns of results did not change direction. 

To examine whether the relationship of homework to cocaine use was due to treatment 

attendance, an additional model included a dichotomous indicator of treatment attendance 

(completed treatment versus dropped out). The three-way interaction between homework, 

time, and phase remained statistically significant, indicating support for the finding that 

completion of greater than 50% of homework assigned was associated with less cocaine use 

during treatment and through follow-up, and suggesting that the relationship of homework to 

reduced cocaine use was independent of treatment attendance.

Homework Adherence and Cocaine- Negative Urine Toxicology Screens

The multiple linear regression model indicated that greater homework adherence was 

associated with more cocaine-negative urine toxicology screens during treatment, even with 

treatment attendance in the model (Table 3; β = 0.17, t = 2.59, p = .01, sr2 = 0.17). Partial 

Pearson’s correlations on homework and percentage of cocaine-negative urine toxicology 

screens during treatment, controlling for baseline cocaine frequency and attendance, had 

small samples, and only study C’s reached statistical significance. At one-, three-, and six-
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months follow-up, logistic regression models for cocaine-negative urine toxicology screen 

result were significant (Table 4). Homework adherence was associated with cocaine-negative 

urine toxicology screen at three- month follow-up (β = 1.02, 95% CI = 1.00–1.04, p = .01). 

The model was not significant at 12-month follow-up. Small sample size did not permit 

meaningful comparison of cocaine-negative urine toxicology screen results for each study at 

each time point.

Discussion

This examination of pooled data from four randomized controlled trials evaluating clinician- 

and computer-delivered CBT indicated that homework adherence was associated with 

significantly less cocaine use from baseline to treatment end on two indicators (self-report 

and cocaine-negative urine toxicology screen). Longitudinal models suggested that 

participants with greater than 50% homework adherence had a greater reduction in cocaine 

use than those with less homework adherence during treatment and up to 12 months after, 

even when accounting for treatment attendance. Greater homework adherence was 

associated with cocaine-negative urine toxicology screens during treatment and at three 

months’ follow-up.

Correlations and bivariate analyses indicated homework adherence was not associated with 

baseline cocaine use or other participant variables. This was consistent with other studies 

showing no direct correlation between homework adherence and initial symptom severity 

(Bryant et al., 1999; Burns & Spangler, 2000) or other participant variables (Weck et al., 

2013).

Why might homework adherence be associated with improved outcomes? While homework 

may be related to participant motivation (Detweiler & Whisman, 1999; Gonzalez et al., 

2006), its association with outcomes during and after treatment was independent of 

treatment attendance. Homework adherence may be associated with acquisition of new skills 

(Kazantzis et al., 2010), or increases in coping skill quality and quantity (redacted, 2005); 

skill quality has been shown to mediate the relationship between CBT and substance use 

treatment outcomes (redacted, 2010). The persistence of homework’s association with 

reduced cocaine use at up to 12 months after treatment also suggests homework may have 

been associated with learning generalization, although these analyses could not evaluate 

relationships between homework adherence and skills acquisition or generalization across 

these four studies.

Despite the emphasis on homework in most CBT protocols and manuals, data on the 

association of homework and outcomes are still relatively sparse. To date, this is the first 

report evaluating the role of homework in substance use disorder treatment using combined 

samples from multiple studies and using longitudinal models to evaluate cocaine use through 

12-month follow-up. Other strengths include drawing data from well controlled RCTs based 

on the same CBT manual; evaluation of cocaine use via both self-report and biological 

samples; and use of weekly reports of homework adherence rather than retrospective reports 

(Bryant et al., 1999). Limitations of the current study include the limited range of indicators 

potentially associated with homework across trials, such as acquisition of coping skills, 
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motivation, or therapist competence, as these were not collected uniformly across all studies. 

Other limitations include the absence of data on homework quality or a continuous measure 

of homework adherence; missing data, particularly at follow-up points; and varying data 

collection methods on homework completion across studies (Mausbach et al., 2010). These 

analyses were conducted without correction for multiple analysis. Nevertheless, this report 

adds to the accumulating evidence that homework is associated with improved outcome in 

CBT, its positive effects remain even after treatment ends, and it may be a factor associated 

with the durability of CBT in many samples.

Acknowledgments

All authors were involved in the planning, interpretation, and writing of this manuscript. Carroll was the lead 
investigator on studies from which these data are drawn. Decker developed the initial plan for data analysis and 
wrote the first manuscript draft; Nich, Decker, and Babuscio conducted statistical analyses; Babuscio and 
Frankforter conducted data management; Nich provided statistical and interpretive consultation; Kiluk and Carroll 
provided editorial assistance. Decker is supported by VA Connecticut Health Care System and VISN 1 MIRECC. 
Other authors’ work for this study was supported by National Institute on Drug Abuse (NIDA) grants: 
R01DA015969-09S1 and P50DA09241. The NIDA, Department of Veterans Affairs, Veterans Affairs Connecticut 
Healthcare System, and MIRECC had no further role in study design; in the collection, analysis and interpretation 
of data; in the writing of the report; or in the decision to submit the manuscript for publication. Views expressed in 
this paper are those of the authors. Carrol is a Member in Trust of CBT4CBT LLC.

References

Bryant MJ, Simons AD, Thase ME. Therapist skill and patient variables in homework compliance: 
Controlling an uncontrolled variable in cognitive therapy outcome research. Cognitive Therapy and 
Research. 1999; 23:381–299.

Burns DD, Spangler DL. Does psychotherapy homework lead to improvements in depression in 
cognitive-behavioral therapy or does improvement lead to increased homework compliance? Journal 
of Consulting and Clinical Psychology. 2000; 68:45–56. DOI: 10.1037/0022-006X.68.1.46

Detweiler JB, Whisman M. The role of homework assignments in cognitive therapy for depression: 
Potential methods for enhancing adherence. Clinical Psychology: Science and Practice. 1999; 
6:267–282. DOI: 10.1093/clipsy/6.3.267

Gonzalez VM, Schmitz JM, DeLaune KA. The role of homework in cognitive-behavioral therapy for 
cocaine dependence. Journal of Consulting and Clinical Psychology. 2006; 74:633–637. DOI: 
10.1037/0022-006X.74.3.633 [PubMed: 16822120] 

Kazantzis N, Ronan KR, Deane FP. Concluding causation from correlation: Comment on Burns and 
Spangler (2000). Journal of Consulting and Clinical Psychology. 2001; 69:1079–1083. DOI: 
10.1037/Am2-006X.69.6.1079 [PubMed: 11777113] 

Kazantzis N, Whittington C, Dattilio F. Meta-analysis of homework effects in cognitive and behavioral 
therapy: A replication and extension. Clinical Psychology: Science and Practice. 2010; 17:144–156. 
DOI: 10.1111/j.1468-2850.2010.01204.x

Mausbach BT, Moore R, Roesch S, Cardeness V, Patterson TI. The relationship between homework 
compliance and therapy outcomes: An updated meta-analysis. Cognitive Therapy and Research. 
2010; 34:429–438. DOI: 10.1007/s10608-010-9297-z [PubMed: 20930925] 

Singer, JD., Willet, JB. Applied longitudinal data analysis: Modeling change and event occurrence. 
New York: Oxford University Press; 2003. 

Siqueland L, Crits-Christoph P, Barber JP, Gibbons MBC, Gallop R, Griffin ML, … Liese B. What 
aspects of treatment matter to the patient in the treatment of cocaine dependence? Journal of 
Substance Abuse Treatment. 2004; 27:160–178. DOI: 10.1016/j.jsat.2004.06.007

Sobell, LC., Sobell, MB. Timeline followback: A technique for assessing self-reported alcohol 
consumption. In: Litten, RZ., Allen, J., editors. Measuring alcohol consumption: Psychosocial and 
biological methods. Humana Press; Clifton, NJ: 1992. p. 41-72.

Decker et al. Page 7

J Consult Clin Psychol. Author manuscript; available in PMC 2017 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Weck F, Richtberg S, Esch S, Hofling V, Stangier U. The relationship between therapist competence 
and homework compliance in maintenance cognitive therapy for recurrent depression: Secondary 
analysis of a randomized trial. Behavior Therapy. 2013; 44:162–172. DOI: 10.1016/j.beth.
2012.09.004 [PubMed: 23312435] 

Decker et al. Page 8

J Consult Clin Psychol. Author manuscript; available in PMC 2017 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Public Health Significance

This examination of data from four randomized trials suggests that homework adherence 

in cognitive-behavioral therapy for cocaine dependence is associated with better cocaine 

outcomes during treatment and through 12 months follow-up, independent of the effects 

of treatment attendance or baseline cocaine severity. This study joins others in 

demonstrating an association between homework adherence and symptom change during 

CBT and suggests homework assignment and adherence warrant continued study as key 

ingredients in CBT.
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