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Many pharmacotherapies for treating cocaine dependence are aimed at reducing drug effects,
alleviating craving, and/or preventing relapse. We demonstrated previously that citicoline, a
compound used to repair neuronal damage in stroke and brain injury, is safe in cocaine-abusing
volunteers.
Objectives—This study assessed the effectiveness of an eight-week citicoline treatment period
and four-week follow-up in cocaine-dependent individuals.
Methods—Twenty-nine healthy non-treatment-seeking cocaine-dependent male and female
volunteers were randomized in this double-blind, placebo-controlled study, eighteen of whom
completed the treatment period of the study. Participants took citicoline (500 mg b.i.d) or matched
placebo each day, and recorded measures of craving and drug use. Participants visited the
laboratory twice a week for urine screens, as well as to attend weekly group therapy sessions.
Results—Citicoline had no effect on cocaine craving or total use.
Conclusions—While the current preliminary results from this small trial suggest that citicoline
is not an effective treatment for heavy cocaine users, further investigation of citicoline’s efficacy
as a treatment for substance dependence in other settings may be warranted.
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Current strategies for treating cocaine dependence are aimed at reducing or blocking the
effects of the drug, mimicking the drug’s pharmacology (i.e., agonist therapy), or reducing
craving. A novel strategy may be one that addresses the cerebral perfusion deficits
associated with long-term cocaine use, and implements therapeutics used to target neuronal
damage (1). Citicoline (cytidine-5′-diphosphocholine, CDP-choline) is an example of such a
drug, as it already has been established as a promising therapy to treat stroke and brain
injury (2).
The scope of citicoline’s therapeutic potential extends beyond its ability to be
neuroprotective. Citicoline not only reduces neuronal free fatty acid accumulation and free
radical production (3) while improving bioenergetics and increasing the rate of phospholipid
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turnover (4, 5), but it also enhances neurotransmission. Citicoline has been shown to
increase monoaminergic levels within the central nervous system by increasing dopamine
and norepinephrine production (6, 7), and its metabolites contribute to the synthesis of
acetylcholine (8). Taken together, its ability to repair membranes and enhance
neurotransmitter concentration suggests that citicoline might be a useful pharmacotherapy
for cocaine dependence.
Studies to date that have endeavored to test this hypothesis have been relatively
unsuccessful. While a preliminary pilot study from our group showed that crack cocaine
users who underwent short-term (14 days) treatment with citicoline (N=6 on citicoline, N=8
on placebo) reported more control over their cocaine use and reductions in “urge for
cocaine”, the statistical significance of those results is questionable due to multiple
uncorrected comparisons (9). Similarly, a recent 12-week proof-of-concept trial claiming
that citicoline reduced the likelihood of cocaine use in cocaine-dependent individuals with
co-morbid bipolar I disorder suffered from low statistical power due to a high drop-out rate
(e.g., only nine citicoline-treated and four placebo-treated individuals out of 44 completed
the study; 10). Although results from those studies make it difficult to conclude definitively
whether citicoline is an effective treatment for cocaine dependence, the present doubleblind, placebo-controlled, 16-week pilot study was aimed at investigating the effects of
treatment with citicoline in cocaine-dependent individuals.
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METHODS
Participants
Participants were recruited via newspaper advertisements, and provided informed consent to
participate in this study that was reviewed and approved by the McLean Hospital
Institutional Review Board. Before being admitted to the study, all participants received a
physical examination and a Structured Clinical Interview for the DSM-IV (SCID; 11). All
participants met criteria for cocaine dependence; they were permitted to be dependent on
marihuana and/or alcohol. Those individuals meeting current criteria for DSM-IV defined
axis I diagnoses, including dependence on opiates or benzodiazepines, were excluded from
participation. A total of 43 non-treatment-seeking cocaine-dependent individuals were
accepted into the study. Of those, a total of 29 were randomized to either the placebo or drug
treatment condition following the baseline period. Participant demographics are reported in
Table 1. Volunteers were paid for their participation.
Experimental Design
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The study design included a two-week baseline assessment during which participants were
asked to fill out daily diaries (described below) assessing a variety of aspects about their
daily life. During this period, participants were asked to come into the laboratory for two
visits per week to collect urine specimens. Also, hematology, pregnancy tests, adverse
events, body weight, blood pressure, and pulse were recorded once during the baseline
period.
At the start of the treatment phase, participants were randomly assigned to receive either
citicoline or placebo twice daily for eight weeks (i.e. weeks 3 through 10 of the study).
Similar to the baseline period, participants came into the laboratory for two visits per week
(approximately 60 min each) for the assessments listed above. Participants were asked a
series of standardized questions about any side effects they may have been experiencing.
Participants also were required to attend one hour of group therapy on a weekly basis
(described below). Every other week hematological and blood chemistry assessments, as
well as electrocardiograms (EKGs), were performed. The final phase of the experiment was
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the follow-up period designed to detect any residual effects after the eight weeks of
treatment with citicoline (or placebo) had been terminated. These two visits occurred at
weeks 12 and 16 during which both hematology and urine were monitored.
Daily Diaries
The daily diary was a questionnaire in which the participants: 1) recorded medication use
(Did you take your study medication yesterday?); 2) reported on drug use (How many
tobacco cigarettes/alcohol drinks have you had in the past 24 hrs? How many times have
you used cocaine/marihuana/ecstasy/hallucinogens/opiates in the past 24 hrs? What was the
dollar amount of the cocaine you used? Have you used any other drugs in the past 24 hrs?);
3) provided a rating on a scale that ranged from 0 ‘none at all’ to 10 ‘extremely high’ of
their desire to use cocaine; and 4) rated their mood, ability to concentrate, appetite, amount
of sleep, irritability, physical tension and aggravation, and physical symptoms (headache,
chills/sweating, muscle spasms, nausea/upset stomach, tremors/shakes, diarrhea) on the
same scale. In the section regarding physical symptoms, participants also had the option of
writing in any additional effects they had experienced. Participants were asked to fill out a
diary every day upon awakening in the morning to report the patterns of the previous day.
Participants brought the diaries with them on days they visited the laboratory.
Group Drug Counseling
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In addition to the pharmacotherapy, weekly Group Drug Counseling (GDC) was
administered throughout the treatment period. This is a supportive group program designed
to educate clients about important concepts in addiction recovery, and to promote an
atmosphere in which members can express feelings, discuss problems, and learn from one
another (12). Participants were instructed that they would be eliminated from the study if
they missed more than one session. Sessions were led by a licensed drug counselor, who was
supervised by a licensed psychologist.
Citicoline
Citicoline and identical placebo capsules were provided by Grupo-Ferrer, Barcelona, Spain.
Each active capsule contained 500 mg citicoline. Subjects were instructed to take one
capsule twice daily (at 9:00 a.m. and 9:00 p.m.). Thus, those individuals randomized to the
citicoline group took a total dose of 1,000 mg/day, which had been shown to be safe and
tolerated well in our previous studies (9, 13).
Urine Analysis
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Urine samples were analyzed using a commercially-available urine drug screening kit
(Triage® urine screen kits: Biosite Diagnostics, San Diego, CA) for evidence of cocaine use.
Samples containing greater than 300 ng/ml of the cocaine metabolite benzoylecgonine were
considered positive.
Data Analysis
Study retention during the treatment periods was compared between citicoline and placebo
using the log-rank test. To compare continuous outcomes (including cocaine craving)
between treatment groups, we used mixed effects piecewise linear spline models (14, 15)
with covariates for time, treatment, and treatment by time interaction and a single knot (or
change point) fixed at study week ten. These models assumed two different linear rates of
change (or slopes) in the outcomes over time for each treatment group: one for the treatment
period, beginning at study week two and ending at study week 10, and one for the posttreatment period, beginning at study week 10 and ending at study week 16. The knot at week
10 allowed a sudden change in slopes at the end of treatment. To compare the probability of
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daily substance use between treatment groups, we fit logistic regression spline models using
the method of generalized estimating equations (14, 16) with the same covariates used for
the continuous outcomes and a knot at study week 10. The odds ratio was used to model the
association between outcomes from the same individual as a function of the time between
measurements (17).
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The primary goal of the analyses was to compare change in self-reported cocaine craving
and probability of self-reported daily cocaine use between citicoline- and placebo-treated
participants during the treatment period. We also performed secondary comparisons of
change between treatment groups during the post-treatment period and change from the start
of the treatment period to the end of the study. A model with the probability of a positive
urine test as the outcome assessed the sensitivity of our results to our decision to use selfreport of cocaine use rather than positive urine test as a primary outcome, and models with
probability of non-zero cocaine craving and number of daily cocaine uses as the outcomes
assessed the sensitivity of these results to our decision to model cocaine craving as a
continuous outcome and to dichotomize daily cocaine use respectively. Due to the high
percentage of missing urine measurements, we fit the model for probability of a positive
urine test both excluding missing urine measurements and treating missing urine tests as
positive to help assess the potential impact of missing measurements on the results. To
assess for side-effects of citicoline, we compared self-reported ratings of concentration,
appetite, sleep, irritability, physical symptoms, tension, mood, and anxiety between
treatment groups using the methods for continuous variables. Exploratory analyses similar to
those for probability of daily cocaine use compared alcohol, tobacco, and marihuana use
between treatment groups. The analysis for marihuana use was restricted to the treatment
period due to small sample size (i.e., the number of participants who reported having used
marihuana).
With the exception of the models for alcohol, tobacco, and marihuana use, which used data
only for those participants who reported any use of the corresponding substances during the
baseline period, all analyses used all available data collected beginning from the treatment
start day. Models were fit using PROC LIFETEST (study retention), PROC MIXED
(continuous outcomes), and PROC GENMOD (all other outcomes) in SAS (version 9.1.3,
SAS Institute, Cary, NC). The piecewise linear spline models were fit by including
covariates for both study week and study week minus 10 weeks (coded zero for
measurements taken during the treatment period), or an equivalent method. Statistical
significance for each test required two-tailed p ≤ 0.05. Ninety -five percent confidence
intervals are reported in brackets.
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RESULTS
Safety Assessments
No serious adverse events were reported by participants in either treatment group. However,
side effects such as headache, chills/sweating, muscle spasms, nausea/upset stomach,
tremors/shakes, and/or diarrhea were reported by participants in both treatment groups over
the course of the study. During the baseline period 50% of placebo-treated and 53%
citicoline-treated participants reported physical symptoms, while during the treatment phase
50% of placebo-treated reported physical symptoms compared to 27% of citicoline-treated
participants. Side effects were reduced for both groups during the follow-up period as only
21% of placebo-treated and 27% of citicoline-treated participants reported physical
symptoms. Full hematology and blood chemistry, as well as urinalysis tests were performed
multiple times during the study. All blood work and urinalyses were within clinical limits.
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Participant retention declined as the study progressed (Fig. 1). The largest rate of attrition
occurred prior to randomization during the baseline period (weeks 0–2; 14 participants did
not complete the baseline period). Retention decreased 37.9% more over the eight-week
medication phase of the study, but there was no significant difference in retention between
the two treatment groups during the treatment period (log-rank χ2 = 0.10, p = 0.75).
Average self-reported ratings of concentration (F1,24 = 8.91, p = 0.007) and appetite (F1,46 =
12.91, p < 0.001), and sleep (F1,34 = 22.01, p < 0.001) between the citicoline and placebo
groups increased significantly during the treatment period, whereas average ratings of
irritability (F1,42 = 6.50, p = 0.01) and physical symptoms (F1,27 = 18.80, p < 0.001)
decreased significantly during the post-treatment period. The decrease in physical symptoms
in the post-treatment period was significantly greater for the placebo group (F1,27 = 6.85, p =
0.009). There were no significant changes in mood, anxiety, or tension during either the
treatment or post-treatment periods, and there were no significant differences in changes
between citicoline and placebo during the treatment period for any ratings.
The percentage of diaries returned to study personnel was similar between treatment groups.
The individuals randomized to the placebo group returned 93.7% (range 81.9–99%) of their
diaries, while those individuals in the citicoline group returned 95.7% (range 85.7–100%) of
their diaries. Overall, there was a 94.7% return rate for the daily diaries from participants
who did not drop out of the study.
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Cocaine Use and Craving
Cocaine use and cocaine craving decreased during the treatment period for both treatment
groups (Figs. 2, 3, and 4). However, there was no association between treatment with
citicoline and cocaine-related outcomes.
While the demographic data presented in Table 1 suggest that the two groups were wellmatched on the basis of their self-reported cocaine use at the start of the study, several
participants randomized to the citicoline treatment increased their use during the baseline
period. Participants randomized to the citicoline group reported using cocaine an average of
1.78 times per day during the two-week baseline period, and participants randomized to the
placebo group used cocaine an average of 0.59 times per day. However, using our models
for cocaine craving and daily probability of cocaine use, we found no significant differences
between daily probability of cocaine use (χ2 = 1.31, p = 0.25) or mean cocaine craving (F1,28
= 1.83, p = 0.19) between citicoline and placebo at the start of the treatment period.
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There were no significant differences in change in daily probability of cocaine use between
citicoline and placebo for the treatment (χ2 = 0.01, p = 0.91), post-treatment (χ2 = 0.15, p =
0.70), or the total 14-week post-baseline study (χ2 = 0.10, p = 0.75) period (Fig. 2, and Fig.
5, top left panel). Estimated odds ratios for daily cocaine use comparing daily odds of
cocaine use at the end of the eight-week treatment period to daily odds of cocaine use at the
start of the treatment period were 0.58 [0.35, 0.97] for citicoline and 0.56 [0.31, 0.99] for
placebo, and estimated odds ratios comparing daily odds of use at the end of the posttreatment period to the beginning of the treatment period were 0.62 [0.38, 1.00] for
citicoline and 0.71 [0.36, 1.41] for placebo. Similar results were obtained using the model
for daily number of cocaine uses.
Urine samples were analyzed for evidence of recent cocaine use. While there was a total of
18 possible post-baseline samples for each participant (to be collected twice-weekly over the
eight treatment weeks, once at study week 12, and once at study week 16), not all samples
were obtained even prior to study dropout. During study enrollment, 23.1% (45/195) were
missing from the placebo group, while 20.1% (38/189) were missing from the citicoline
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group. There were no significant differences between treatment groups in the change in the
probability of a positive urine test for the treatment (χ2 = 0.08, p = 0.78), post-treatment (χ2
= 2.25, p = 0.13), or total study period (χ2 = 2.07, p = 0.15), and there was no significant
change in the probability of a positive test during the treatment period for citicoline (χ2 =
0.65, p = 0.42) or placebo (χ2 = 2.13, p = 0.14). Results did not change qualitatively when
the missing samples were assumed to represent positive tests.
There also were no significant differences in mean craving changes between citicoline and
placebo during the treatment (F1,26 = 0.40, p = 0.53) or post-treatment (F1,52 = 0.46, p =
0.50) periods, and there was no significant difference in model-predicted changes between
the beginning of the treatment period and the end of the study period (F1,18 = 0.00, p = 1.00;
Fig. 5). Model-estimated mean decreases in cocaine craving were 1.25 [0.08, 2.43] points
for citicoline and 0.74 [-0.43, 1.91] points for placebo for the eight-week treatment period
and 0.90 [-1.06, 2.86] points for citicoline and 0.90 [-1.05, 2.84] points for placebo for the
full 14-week post-baseline period. Similar results were obtained from the model for
probability of positive cocaine craving.
Alcohol, Tobacco, and Marihuana Use
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While in this study, participants recorded their daily use of drugs other than cocaine,
including alcohol, tobacco cigarettes, and marihuana. During baseline, among those study
participants with study data from the start of the treatment period or later, 12 participants
assigned to citicoline and 12 participants assigned to placebo reported alcohol use (of whom
eight in each contributed alcohol use data past the end of the treatment period), 11
participants assigned to citicoline and 12 participants assigned to placebo reported tobacco
cigarette use (of whom six and eight respectively contributed cigarette use data past the end
of the treatment period), and six citicoline participants and four placebo participants reported
marihuana use (of whom four and three respectively contributed marihuana use data past the
end of the treatment period). One of these citicoline participants (alcohol and tobacco only)
and one of these placebo participants (alcohol, tobacco, and marihuana) had only one nonmissing measurement. Exploratory analyses compared changes in daily usage rates for these
substances between placebo and citicoline among participants reporting baseline use.
There was a significant difference in changes in alcohol but not tobacco use between the
citicoline and placebo groups during the treatment period (Fig. 5). Model-estimated daily
probability of alcohol use declined during the treatment period for citicoline but increased
for placebo. We also found a difference in change in marihuana use during the treatment
period that approached statistical significance, though the validity of this result is
questionable due to the small number of participants who contributed data to the analysis.
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Estimated odds ratios comparing daily odds of alcohol use at the end of the eight-week study
period to the beginning of the study period were 0.58 [0.35,0.96] for citicoline and 2.09
[0.93,4.66] for placebo. The change during the treatment period was significantly different
between the two groups (χ2 = 5.12, p = 0.02). In contrast, neither the post-treatment changes
(χ2 = 2.21, p = 0.14) nor the 14-week changes (χ2 = 0.02, p = 0.89) were significantly
different between treatment groups.
There were no significant differences in changes in daily odds of tobacco cigarette use
between citicoline and placebo for the treatment period (χ2 = 1.78, p = 0.18), post-treatment
period (χ2 = 1.51, p = 0.22), or the 14-week post-baseline period (χ2 = 0.69, p = 0.41). The
difference in change in daily odds of marihuana use during the treatment period approached
statistical significance (χ2 = 3.82, p = 0.051). Estimated odds ratios comparing daily odds of
marihuana use at the end of the eight-week study period to the beginning of the study period
were 0.32 [0.10, 1.01] for citicoline and 1.42 [0.93, 2.17] for placebo.
J Addict Med. Author manuscript; available in PMC 2012 March 1.
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This small trial investigated the effects of eight weeks of treatment with citicoline (500 mg
b.i.d.) on cocaine dependence in non-treatment-seeking, cocaine-dependent volunteers. This
study aimed to determine primarily if citicoline would reduce cocaine craving and use, while
secondary outcome measures included reductions in the use of other drugs such as alcohol,
tobacco, and marihuana. Although citicoline was safe and tolerated well, it was not better
than placebo on measures for the treatment of cocaine dependence. However, exploratory
results suggest that citicoline may be useful for reducing the concomitant use of alcohol, and
possibly marihuana, in this population.
The incidence of any side effects resulting from citicoline treatment was low. Safety
measures indicated no differences between treatment groups in terms of general health,
blood chemistry, urinalysis, or vital signs, and there were no serious adverse events.
Furthermore, both treatment groups had similar retention rates. Previously, citicoline has
been demonstrated to be safe during short-term treatment (i.e., 14 days; 9), and to reduce
scores on the Somatic Symptom Scale during a longer trial (i.e., 12 weeks; 10). We also
demonstrated previously that citicoline had no effect on the acute subjective, cardiovascular,
or pharmacokinetic effects of cocaine (13). All together, these results confirm that citicoline
is safe, even when participants are exposed to cocaine.
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Citicoline had no effect on cocaine use or self-reported craving for cocaine relative to
placebo. Although the twice-weekly urine specimens tested positive for cocaine
consistently, analysis of the daily self-reports indicated that both groups reduced their
cocaine consumption over the course of treatment. This overall reduction in cocaine use in
both treatment groups may have resulted from the influence of frequent contact with study
personnel or the mandatory weekly GDC sessions. With respect to cocaine craving, the
present results are in agreement with a previous report in which pretreatment with citicoline
twice daily over four days did not alter the desire to use cocaine either before or after intranasal cocaine challenge (13). Although many pharmacologic treatments for substance abuse
disorders have been aimed at reducing craving (18, 19), the significance of craving in terms
of subsequent relapse still is unclear (20, 21).
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Unlike the null effects of citicoline on cocaine use, alcohol use appeared to be reduced by
citicoline over the course of treatment. All participants reported the use of alcohol at study
intake, and 55% met DSM-IV criteria for either abuse or dependence. This is in accordance
with many reports indicating that cocaine and alcohol are used together frequently (see
references in 22). In contrast, only a small subset of participants reported using marihuana,
but there was a notable suggestion of a citicoline-induced reduction in marihuana use (p =
0.051). These results should be interpreted with caution because the study was not designed
to assess for reductions in alcohol and marihuana use among cocaine-dependent individuals.
In addition, we note that we performed individual significance tests for our primary and
secondary outcomes with test-wise alpha levels of 0.05. As a result, our global Type I error
rate across primary and secondary outcomes exceeded five percent. However, the present
results warrant further examination, given that both sub-populations tend to be more likely
to relapse to cocaine following treatment (23, 24, 25).
Although alcohol and marihuana use may be reduced by citicoline, treatment did not affect
the other a priori outcome measures (i.e., cocaine use and/or craving). Limiting factors in
this study include the small sample size, a relatively short treatment period, and the
possibility that the daily dose was too low. While 43 participants were admitted initially,
those numbers diminished over the course of the 16-week study due to participants’ inability
to commit the time to the trial or to remain compliant with the study protocol. Furthermore,
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because these were non-treatment-seeking individuals, they had little motivation to quit
using cocaine. Since medication was dispensed over eight weeks of the 16-week study, the
duration of this trial could be considered relatively short. However, citicoline has been
shown to improve memory in early-onset Alzheimer’s disease patients after only one month
of daily treatment (26), and older adults with slight memory impairments showed
improvement after two months of treatment with citicoline (27). Similarly, a meta-analysis
of a heterogeneous collection of clinical studies determined that citicoline had beneficial
effects on memory and behavior following relatively short-term treatment (range of 20
days-3 months; 28). Altogether these data suggest that the onset of neuronal effects may
occur rapidly. Moreover, in the interest of facilitating the rapid screening and marketing of
potentially efficacious medications for treating drug dependence, trials of a similar duration
are sponsored by the National Institute of Drug Abuse’s Clinical Research Efficacy
Screening Trial program (29). Finally, the daily dose administered in this study may not
have been sufficient to alter the more unyielding drug taking behavior that defines crack
cocaine use (30, 31). Consistent with our previous studies, participants took a total of 1,000
mg/day (9, 13). However, recent evidence from a preliminary trial investigating the safety
and efficacy of citicoline in the treatment of human intra-cerebral hemorrhaging has
demonstrated that a total dose of 2,000 mg/day may be a more effective oral dose (32). In
the future, larger studies should be aimed at investigating the effect of a higher dose of
citicoline either alone or as an adjunct pharmacotherapy for cocaine-dependent individuals
who abuse alcohol and/or marihuana.
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FIGURE 1.
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Retention rate throughout the entire 16-week study. Shown is the percent of the randomized
participants (the 29 participants who completed the 2-week baseline period) who were
remaining at the end of each week during the study (Placebo N=14; Citicoline N=15).

NIH-PA Author Manuscript
J Addict Med. Author manuscript; available in PMC 2012 March 1.

Licata et al.

Page 12

NIH-PA Author Manuscript
FIGURE 2.
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Percent change in cocaine use during the eight treatment weeks and during the six-week
follow-up period. Cocaine use (number of times used per day) was measured by self-report
in the daily diaries. Participants recorded their cocaine use each morning for the previous 24
hours. For each participant, percent daily changes in numbers of times used from baseline
were averaged over each week of the treatment period and over the six-week follow-up
period. Means across participants were then calculated for each timepoint. Values are means
± SEM.
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FIGURE 3.

Percent of urine screens that were positive for cocaine, represented according to study phase.
Urines were collected twice per week. Values are means ± SEM.
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FIGURE 4.
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Percent change in craving for cocaine during the eight treatment weeks and during the sixweek follow-up period. Craving was reported in the daily diary on a 10-point Likert-type
scale ranging from 0 (none at all) to 10 (extremely high). Each recording occurred in the
morning and reported on craving during the previous 24 hours. For each participant, percent
changes in daily craving ratings from baseline were averaged over each week of the
treatment period and over the six-week follow-up period. Means across subjects were then
calculated for each timepoint. Values are means ± SEM.
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FIGURE 5.
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Citicoline’s effect on cocaine, alcohol, tobacco, and marihuana use plotted as self-reported
percent days of use for each week of the treatment and post-treatment period (total days of
use divided by total days of follow-up for each study week). Lines represent estimated daily
probabilities of cocaine, alcohol, tobacco, and marihuana use as predicted by logistic
regression for the treatment period (all substances) and follow-up period (cocaine, alcohol,
and tobacco only). Significant or nearly significant differences in changes in the probability
of use during the treatment period were observed for alcohol (p=0.02) and marihuana
(p=0.051) but not tobacco (p=0.18). Not all participants used all drugs during the study (see
text for details).
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Demographics, drug use, and psychiatric diagnoses of the participants recorded after randomization at intake
(means ± SD)
Citicolinea

Placebo

15

14

Raceb

1/0/1/11/2

0/1/0/13/0

Age

38.4 ± 4.5

39.0 ± 5.3

188.2 ± 32.5*

154.9 ± 20.3

Variables
Demographics
Number of subjects

Weight (lbs)
Sex (Male/Female)

11/4

7/7

Years of Education

12.6 ± 1.3

12.0 ± 1.6

Age began regular use of cocaine

22.9 ± 5.4

24.7 ± 7.7

Years of regular use of cocaine

15.5 ± 6.1

14.3 ± 6.6

Smoked cocaine (instances per week)

3.4 ± 1.9c

4.1 ± 1.9

Snort (intranasal) cocaine (instances per week)

2.8 ± 0.7d

1.8 ± 1.1e

Alcoholic beverages (drinks per week)

12.0 ± 14.2

15.2 ± 21.3

Marihuana cigarettes (per week)

4.0 ± 2.8f

3.9 ± 3.5f

Tobacco cigarettes (per day)

8.5 ± 7.3g

9.1 ± 4.9g

Cocaine dependence

15

14

Alcohol abuse or dependence

7

9

Marihuana abuse or dependence

6

7

Substance abuse induced-mood disorder

1

2

Drug use

NIH-PA Author Manuscript

Psychiatric diagnoses

a

1,000 mg/day, p.o

b

Hispanic/American Indian/Cape Verdian/African-American/Caucasian

c
13 out of 15 study participants
d

6 out of 15 study participants
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e
2 out of 14 study participants
f
6 study participants in each group
g

11 study participants in each group

*

p<0.05 (t test for independent samples)
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