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Objective: Regular measurement of crav-
ing during treatment for cocaine depen-
dence can monitor patients’ clinical status
and potentially assess their risk for drug
use in the near future. Effective treatment
can reduce the correlation between crav-
ing and subsequent drug use by helping
patients abstain despite high craving. This
study examined the relationship between
cocaine craving, psychosocial treatment,
and cocaine use in the ensuing week.

Method: In the National Institute on Drug
Abuse Collaborative Cocaine Treatment
Study, which compared four psychosocial
treatments for cocaine dependence, a
three-item craving questionnaire was ad-
ministered weekly to 449 patients to see
whether it predicted cocaine use in the en-
suing week. Cocaine use was assessed with
self-reports and urine screening.

Results: With control for the previous
week’s cocaine use, a higher composite

score on the craving questionnaire was as-
sociated with greater likelihood of cocaine
use in the subsequent week; each 1-point
increase on the composite score of the
craving questionnaire increased the likeli-
hood of cocaine use in the ensuing week
by 10%. However, among patients who re-
ceived individual plus group drug counsel-
ing, the treatment condition with the best
overall cocaine use outcome, increased
craving scores were not associated with
greater likelihood of cocaine use in the
subsequent week.

Conclusions: A three-item cocaine crav-
ing questionnaire predicted the relative
likelihood of cocaine use during the subse-
quent week. Moreover, the relationship
between craving and subsequent cocaine
use varied by treatment condition, sug-
gesting that the most effective treatment
in the study might have weakened the link
between craving and subsequent use.

(Am J Psychiatry 2003; 160:1320–1325)

Regular measurement of craving during substance
abuse treatment can be helpful in monitoring patients’
clinical status and potentially assessing their risk for drug
use in the near future. Measures of craving have been
shown to predict future use of a variety of substances, in-
cluding nicotine (1), methamphetamine (2), alcohol (3),
and cocaine (4). Moreover, reduction in craving has been
posited to be a mechanism of action of certain substance
dependence treatments (5, 6) and has itself been used as a
measure of treatment outcome (7).

A key goal of substance abuse treatment is to help pa-
tients abstain from drug use, even in the face of powerful
urges, i.e., to resist craving (8). Thus, effective treatment
might reduce the correlation between craving and subse-
quent drug use by helping patients abstain despite high
levels of craving. We are aware of no studies, however, that
have examined the possible interaction between craving
and treatment to predict subsequent substance use.

The current study was carried out in the context of the
National Institute on Drug Abuse Collaborative Cocaine
Treatment Study (9, 10), a multicenter collaborative study
designed to compare four psychosocial treatments for co-
caine-dependent outpatients. The purpose of the current
study was twofold. First, we used a slightly shortened ver-
sion of a craving scale that we previously studied (the Co-

caine Craving Scale) (11, 12) to assess its ability to predict
a patient’s level of risk for cocaine use in the ensuing week.
Second, we examined the relationship between craving
levels and subsequent cocaine use in different treatment
conditions. Our research questions were as follows:

Question 1: Does the score on the Cocaine Craving Scale
in a given week predict the relative risk for cocaine use in
the subsequent week?

Question 2: Does the relationship between craving in a
given week and cocaine use in the subsequent week vary
according to the type of treatment a patient receives?

Method

Patients

Patients were recruited for an outpatient treatment study of co-
caine dependence from multiple sources at five sites (Brookside
Hospital, Nashua, N.H., N=124; Massachusetts General Hospital,
Boston, N=72; McLean Hospital, Belmont, Mass., N=48; the Uni-
versity of Pennsylvania, Philadelphia, N=120; and Western Psy-
chiatric Institute and Clinic, Pittsburgh, N=123). Patients were el-
igible for the study if they had a principal diagnosis of cocaine
dependence, according to DSM-IV criteria, were ages 18–60, and
had used cocaine in the previous 30 days. Patients were excluded
if they planned or required ongoing psychopharmacologic or
psychotherapeutic treatment, presented an imminent homicide
or suicide risk, were mandated to treatment, or had been hospi-
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talized for cocaine dependence for more than 10 days in the past
month. After complete description of the study to subjects, writ-
ten informed consent was obtained.

Data for the National Institute on Drug Abuse Collaborative Co-
caine Treatment Study were collected for 487 patients; they were
primarily white (57.9%), male (76.8%), unmarried (69.6%), and
employed (60.3%). Their mean age was 33.9 years (SD=6.3), and
the patients had completed a mean of 13.0 years (SD=2.0) of edu-
cation. The patients had used cocaine regularly for a mean of 6.9
years (SD=4.8); 79.0% had used cocaine primarily by smoking,
18.9% had primarily used the drug intranasally, and 2.1% had used
the drug by injection. Patients had used cocaine a mean of 10.4
days (SD=7.8) in the month before study entry; they had spent a
mean of $143 (SD=218) on cocaine during the past week. Their
mean drug composite score on the Addiction Severity Index (13)
was 0.24 (SD=0.06), and their mean alcohol composite score on
the Addiction Severity Index was 0.22, both indicating a moderate
level of severity, comparable to other groups of cocaine-depen-
dent patients (14). One-third also met DSM-IV criteria for alcohol
dependence and 4.5% for cannabis dependence. Most patients
(56.8%) had received prior treatment for substance use disorder.
In general, the group had low levels of psychiatric severity: their
mean psychiatric composite score on the Addiction Severity Index
was 0.19 (SD=0.19), similar to that reported in other outpatient co-
caine treatment research studies (15). As noted previously, pa-
tients requiring psychotropic medication were excluded from the
National Institute on Drug Abuse Collaborative Cocaine Treat-
ment Study. There were no baseline differences in sociodemo-
graphic characteristics or on drug composite scores on the Addic-
tion Severity Index among the four treatment groups. For more
information on the subjects, see Crits-Christoph et al. (10).

Comparison of the subset of 449 patients in this study with the
remaining 38 patients in the National Institute on Drug Abuse
Collaborative Cocaine Treatment Study data set who did not have
craving data (i.e., they completed fewer than two Cocaine Craving
Scale questionnaires) revealed no significant differences between
the groups on most of the foregoing descriptive variables. The ex-
cluded subjects were younger (mean=31.3 years, SD=5.6, versus
mean=34.1 years, SD=6.3) (t=–2.62, df=485, p<0.01) and were
more likely to be diagnosed with alcohol dependence (50.0% ver-
sus 31.8%) (χ2=5.20, df=1, p<0.03) when compared to the patients
reported here.

Treatments

After screening and a brief stabilization period, the subjects re-
ceived 24 weeks of active treatment. The treatments, all of which
were manualized, were 1) individual drug counseling (16), based
on the 12-step philosophy of treatment. Individual drug counsel-
ing emphasized the disease model of addiction, advocated healthy
behavioral and lifestyle changes, and strongly encouraged self-
help group therapy attendance; 2) supportive-expressive psycho-
dynamic therapy (17), an individual therapy that focused on the
importance of core interpersonal and intrapsychic themes in the
genesis and maintenance of cocaine use; 3) cognitive therapy (18),
an individual therapy that emphasized the importance of mal-
adaptive beliefs and cognitions in addiction; and 4) group drug
counseling (19), which educated patients about addiction recov-
ery and strongly encouraged 12-step group participation.

Patients were randomly assigned to 1) individual drug counsel-
ing plus group drug counseling, 2) supportive-expressive psycho-
dynamic therapy plus group drug counseling, 3) cognitive therapy
plus group drug counseling, or 4) group drug counseling alone. In-
dividual treatment occurred twice a week for the first 12 weeks and
weekly during weeks 13 through 24. Group drug counseling ses-
sions were held weekly for 24 weeks, with new patients entering
and old patients completing treatment on an ongoing basis. Pa-
tients were referred for further treatment after study completion

as clinically indicated. All treatment sessions were audiotaped,
and sessions were independently reviewed for treatment adher-
ence and fidelity. Study procedures and treatments are described
in greater detail in Crits-Christoph et al. (9). Individual drug coun-
selors had more experience treating substance-dependent pa-
tients than did supportive-expressive or cognitive therapists. All
treatments were delivered as intended, and the treatments could
readily be discriminated from each other (10). Results from the
study revealed that patients who received individual drug coun-
seling plus group drug counseling had cocaine use outcomes that
were significantly better than those in the other treatment con-
ditions, as shown by the greatest degree of improvement on the
drug use composite score of the Addiction Severity Index (13), the
fewest days of cocaine use, and the greatest number of abstinent
months (10). There were no treatment-by-site interactions (10).

Measures

Cocaine Craving Scale. Craving for cocaine was assessed each
week with the three-item Cocaine Craving Scale (11, 12). We previ-
ously reported a high degree of internal consistency for a slightly
longer, five-item version of the Cocaine Craving Scale: Cronbach’s
alphas ranged from 0.85 to 0.90 during the first 3 days of enroll-
ment in the pilot phase of the National Institute on Drug Abuse
Collaborative Cocaine Treatment Study (12). The three questions
on the Cocaine Craving Scale were the following:

1. Please rate how strong your desire was to use cocaine 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 environ-
ment today, what is the likelihood that you would use cocaine?

3. Please rate how strong your urges are for cocaine when some-
thing 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.” The composite score
was a sum of these three items, ranging from 0 to 27. The previous
five-item questionnaire was reduced to three items in the main
trial of the National Institute on Drug Abuse Collaborative Cocaine
Treatment Study to test the most parsimonious scale that could be
administered regularly in a typical clinical setting with minimal
patient and clinician burden. The two items eliminated were those
that correlated most highly (0.78–0.91) with the remaining items
and that added no predictive validity to the questionnaire. The
omitted items were the following:

1. Please rate how strong your desire for cocaine is right now.
2. Please rate how often you had the urge to use cocaine during

the past 24 hours.
In the current study, the Cocaine Craving Scale was adminis-

tered just before a patient’s first treatment session each week; a
treatment session could be held on any day of the week. If the pa-
tient missed a treatment session, the Cocaine Craving Scale was
administered when the patient came in the next day for a urine
screen.

Cronbach’s alpha was computed for the three-item Cocaine
Craving Scale during the patients’ first month of treatment by us-
ing a mean of the scores reported for that month. Since the alpha
was high (0.78), subsequent data are reported on the basis of the
composite craving score rather than for each item.

Cocaine Use. To evaluate the ability of the Cocaine Craving
Scale to predict cocaine use during the subsequent week, cocaine
use was assessed as either present or absent each week. This was
determined from information gathered from the Quantitative Co-
caine Inventory (20), which was administered weekly, and an ob-
served urine toxicology screen, also collected weekly. If either as-
sessment indicated cocaine use during the previous week, the
patient was coded as having used cocaine during that week. As-
sessments are described in greater detail in Crits-Christoph et al.
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(9). This dichotomous measure of cocaine use was also used as an
independent variable in the lagged data analyses.

Data Analysis

Longitudinal analyses of the relationship between craving dur-
ing a particular week and cocaine use in the following week re-
quired two consecutive weeks of craving and cocaine use data.
Generalized estimating equations methods were used to account
for the correlation of repeated measures for each patient over
time and was implemented by using SAS version 6.12 (SAS Insti-
tute, Cary, N.C.). Linear and quadratic trends were compared to
analyses of composite scores on the Cocaine Craving Scale, with
linear models presented since they were more predictive. Patients
with incomplete data were included in the analyses, after assess-
ment of the data to determine whether this was appropriate, i.e.,
whether missing data were informative or not. Addressing the
problem of missing data by excluding patients with incomplete
data or imputing data was ruled out as potentially producing bi-
ased results. The pattern-mixture method described by Hedeker
and Gibbons (21) was applied to the longitudinal analyses of the
Cocaine Craving Scale score, treatment type, and cocaine use, in-
dicating that missing data patterns did not alter the results; there-
fore, missing data were not informative, and inferences from the
generalized estimating equations model are valid. Since recent
cocaine use can cause high levels of craving (22) and predicts a
greater likelihood of subsequent use (23), we controlled for co-
caine use in the previous week. To address the second research
question, regarding whether craving interacts with type of treat-
ment to predict cocaine use, treatment condition was added as a
covariate.

Results

Question 1: Does the Score on the Cocaine 
Craving Scale in a Given Week Predict the 
Relative Risk for Cocaine Use in the Subsequent 
Week?

We found that craving, as measured by the score on the
composite Cocaine Craving Scale, was a statistically sig-
nificant predictor of cocaine use in the following week
(odds ratio=1.1, z=7.05, p<0.001). The odds ratio for the
composite score was based on a 27-point scale, so that an
odds ratio of 1.1 corresponded to a 10% greater likelihood
of use in the subsequent week for every 3-point difference
in the composite score, with higher scores indicating
greater risk.

Question 2: Does the Relationship Between 
Craving in a Given Week and Cocaine Use in the 
Subsequent Week Vary According to the Type of 
Treatment a Patient Receives?

Treatment condition was added to the previous statisti-
cal model predicting cocaine use as a function of craving
and cocaine use in the preceding week. While the compos-
ite score on the Cocaine Craving Scale remained a statisti-
cally significant predictor of cocaine use in the ensuing
week (χ2=54.95, df=1, p<0.0001), treatment condition was
also a statistically significant predictor of cocaine use (χ2=
54.27, df=3, p<0.002). Furthermore, the interaction of treat-
ment and composite score on the Cocaine Craving Scale
on cocaine use was significant (χ2=8.80, df=3, p<0.04). Pair-
wise comparisons indicated that individual drug counsel-
ing plus group drug counseling was significantly different
from both cognitive therapy plus group drug counseling
and group drug counseling alone (p<0.01) and marginally
different from supportive-expressive therapy plus group
drug counseling (p<0.08). Individual drug counseling plus
group drug counseling compared to the three other treat-
ments combined was quite significant (p<0.005). All re-
maining pairwise and group comparisons were not signifi-
cant (p>0.23), although group drug counseling alone
versus all other treatments was marginally significant
(p<0.09). Least square means of cocaine use were calcu-
lated, with adjustment for cocaine use in the preceding
week, the composite score on the Cocaine Craving Scale in
the preceding week, and the interaction between the score
on the Cocaine Craving Scale and treatment condition. The
results, presented in Figure 1, show a significant interac-
tion of treatment condition and the relationship between
craving in a given week and cocaine use in the subsequent
week.

We found that a higher composite score on the Cocaine
Craving Scale was associated with a greater likelihood of
cocaine use in the subsequent week, with one exception.
That is, the relationship between craving and cocaine use
in the subsequent week among patients in the individual
drug counseling plus group drug counseling treatment

FIGURE 1. Relationship Between Treatment Condition, Co-
caine Craving, and Likelihood of Cocaine Use in the Next
Week Among 449 Patients in the National Institute on
Drug Abuse Collaborative Cocaine Treatment Studya

a Cocaine craving was assessed weekly with a three-item version of
the Cocaine Craving Scale (11, 12), on which a composite score of 1–
5 indicated mild craving; 6–11, moderate craving; and 12–27, se-
vere craving. Cocaine use was assessed weekly with self-reports and
urine screening.
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condition appeared to be relatively flat, showing that co-
caine use by patients in the individual drug counseling
plus group drug counseling group, who had, on average,
the least cocaine use in the study (10), did not vary by the
severity of their craving for cocaine. To portray this inter-
action visually, a three-level ordinal variable was created
for the composite score on the Cocaine Craving Scale:
mild (score=1–5), moderate (score=6–11), and severe
(score=12–27), with a well-balanced design of 37%, 30%,
and 33%, respectively, for the craving composite scores in
each category (Figure 1).

Discussion

In this study of 449 cocaine-dependent patients who re-
ceived psychosocial treatment in the National Institute on
Drug Abuse Collaborative Cocaine Treatment Study, a
brief three-item questionnaire on different aspects of co-
caine craving predicted the relative likelihood of cocaine
use during the subsequent week. Of interest, the relation-
ship between craving and subsequent cocaine use varied
by treatment condition, suggesting that the combination
of individual drug counseling plus group drug counseling,
the most effective treatment in the study (10), might have
weakened the link between cocaine craving and subse-
quent use.

The concept of craving is controversial (24), as is its
measurement. Numerous instruments have been devel-
oped to assess craving (25–28), reflecting different con-
ceptualizations of the phenomenon. Although the Co-
caine Craving Scale assessed different aspects of craving,
this instrument, like any questionnaire, is a purely subjec-
tive measure of craving; the same phenomenon that may
feel like a strong craving to one individual may be experi-
enced as a weak craving by someone else. Some craving
researchers have emphasized the balance between urges
and urge resistance in determining use or abstinence (3,
28, 29); this approach implies that a high level of desire for
a drug can be mitigated or counterbalanced by other fac-
tors (e.g., the desire to abstain), which can reduce the like-
lihood of use. Abrams (30) has also suggested that craving
can interact with phenomena such as self-efficacy to pre-
dict subsequent drug use.

The ability of a type of treatment to weaken the link be-
tween craving and drug use has potentially interesting im-
plications in understanding the mechanism of action of
effective therapies for substance use disorders. While pa-
tients receiving the combination of individual drug coun-
seling plus group drug counseling had significantly better
cocaine use outcomes than did patients receiving other
forms of treatment in the National Institute on Drug Abuse
Collaborative Cocaine Treatment Study, it is unclear ex-
actly which components of individual drug counseling
plus group drug counseling were particularly useful. The
findings from this study suggest that one helpful aspect of
this treatment was its ability to help patients cope effec-

tively with craving. Because individual drug counseling
was more behaviorally prescriptive than the other study
treatments, the counselor delivering the individual drug
counseling component of individual plus group drug
counseling would be most likely to firmly advise a patient
to avoid former drug-using environments (under the ru-
bric of “avoid risky people, places, and things”), particu-
larly when the patient felt at risk to use cocaine. Thus,
while individual drug counseling did not focus primarily
on craving, its straightforward behavioral emphasis on the
importance of abstinence may have helped patients cope
with the strong desire to use cocaine.

Previous clinical research has primarily focused either
on the predictive validity of craving or on its reduction by
a particular treatment modality. Craving reduction has, in
fact, been a target outcome in the development and test-
ing of certain medications (5, 31). The current study shows
the potential promise of another avenue of craving re-
search, specifically, the examination of altering the
strength of the link between craving and drug use. One
could, for example, posit that certain types of treatments
could reduce craving, while other treatments could help
patients cope more effectively with craving, either by in-
creasing impulse control, by enhancing motivation for ab-
stinence, or by helping patients develop coping skills. It is
possible that a combination of treatments, e.g., pharma-
cotherapy and psychotherapy, could target both comple-
mentary goals, although current pharmacotherapies to re-
duce craving in cocaine-dependent patients have not
been shown to be reliably effective (32).

Of course, other factors might also attenuate the link be-
tween craving and use, such as length of time (11) or the
attachment of positive or negative contingencies to absti-
nence or drug use, respectively. It is possible that high lev-
els of craving during a weekend may be more likely to lead
to drug use than similar craving levels during the week,
since drug availability may be greater during the weekend.
Moreover, some patients may use drugs in the absence of
urges, as part of a long-standing habitual automatic be-
havior pattern (33). In such cases, it could be posited that
while the urge to use is low, the resistance to use is even
lower, thus resulting in drug use.

The present study is limited by the fact that the study pa-
tients were sufficiently motivated to enter a demanding
and time-intensive treatment research program. Less mo-
tivated patients might have had less response to any treat-
ment intervention in the face of strong urges. It would also
have been interesting to see the relationship between crav-
ing and subsequent cocaine use in a group of patients re-
ceiving no treatment, since a no-treatment control group
was not included in the National Institute on Drug Abuse
Collaborative Cocaine Treatment Study. Moreover, it is
possible that the 38 patients who did not complete Cocaine
Craving Scale forms, who were generally younger and more
likely to be alcohol dependent, may have been less respon-
sive to treatment than the 449 patients included in the
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study group. The inclusion of primarily white male pa-
tients exclusively from the Northeast and the exclusion of
patients involved in other psychotherapeutic or psycho-
pharmacologic treatment could have reduced the general-
izability of the results. Our findings suggest, however, that
future research with other populations could productively
examine factors that affect the relationship between crav-
ing and drug use.
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