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athological gambling is characterized by a per-
sistent pattern of continued gambling despite its
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Objective: Several open-label and double-blind
studies have suggested that selective serotonin reuptake
inhibitors may be useful in the treatment of pathological
gambling. The purpose of this study was to evaluate the
efficacy of sertraline in the treatment of pathological
gambling.

Method: Sixty patients meeting the DSM-IV criteria
for pathological gambling were treated for 6 months in a
double-blind, flexible-dose, placebo-controlled study of
sertraline 50 to 150 mg/day. Data were collected from
November 1998 to January 2001. The primary outcome
measure assessing change in clinical status was the re-
sponder rate with respect to the Criteria for Control of
Pathological Gambling Questionnaire (CCPGQ). Sec-
ondary measures included the Clinical Global Impres-
sions scale (CGI) (Severity of Illness and Improvement
subscales), and Visual Analogue Scales assessing gam-
bling frequency, severity, amount, and improvement.
Concomitant medication and psychotherapy were not
allowed during the study.

Results: At the end of the study, 23 sertraline-
treated subjects (74%) and 21 placebo-treated subjects
(72%) were considered as responders on the CCPGQ
(p = .9). Similar results were obtained when the CGI-
Improvement scale limited to symptoms of pathological
gambling was used as an outcome measure. Sertraline
was well tolerated throughout the study.

Conclusion: Sertraline was not statistically signifi-
cantly superior to placebo in the overall sample. The
power of the study was limited by the high placebo-
response rate and the small sample size.
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P
adverse consequences.1 Once thought to be relatively
uncommon, it is now estimated that pathological gam-
bling has a lifetime prevalence among adults of 1.6% and
among adolescents of 3.9%.2,3

Little is known to date about the etiology of pathologi-
cal gambling. Previous studies suggest that norepineph-
rine, dopamine, and β-endorphins may be involved in
its pathophysiology.4–6 Two twin studies7–9 have suggested
a genetic vulnerability for pathological gambling in
males. Furthermore, one of the studies8 found a shared
genetic vulnerability for pathological gambling and alco-
hol abuse or dependence. Studies of molecular biol-
ogy10–13 have found associations between pathological
gambling and specific alleles in the dopamine receptor,
the serotonin transporter, and the gene coding for mono-
amine oxidase A. Recent studies using neuroimaging
techniques14,15 have also suggested reduced activity in the
left ventromedial prefrontal cortex and decreased activity
in some brain regions, including frontal and orbitofrontal
cortex, basal ganglia, thalamus, and ventral anterior cin-
gulate activity, in response to gambling-related stimulus.

Based on the conceptualization of pathological
gambling as an impulse-control disorder, an obsessive-
compulsive spectrum disorder, or a hybrid of those 2 con-
ditions,16 several lines of evidence have implicated the
serotonergic system in the pathophysiology of pathologi-
cal gambling.17–19 Two small open-label studies have sug-
gested that fluvoxamine20 and citalopram21 might be ef-
ficacious in the treatment of pathological gambling, but
subsequent placebo-controlled studies of fluvoxamine22,23

and paroxetine24,25 have obtained mixed results. The goal
of this study was to examine the tolerability and efficacy
of sertraline in the treatment of pathological gambling.

METHOD

Subjects
Patients attending the Pathological Gambling Outpa-

tient Program of the Department of Psychiatry of Hospital
Ramón y Cajal in Madrid, Spain, participated in this pilot
study. The Institutional Review Board of Hospital Ramón
y Cajal approved the protocol prior to the beginning of the
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study. All subjects met DSM-IV criteria for pathological
gambling and signed informed consent prior to their entry
into the study. Data were collected from November 1998
to January 2001.

Exclusion criteria were (1) current comorbid major
depressive disorder; (2) current or lifetime history of bi-
polar disorder, schizophrenia, or other psychotic disorder;
and (3) alcohol or substance dependence or abuse in the
past 3 months. Concomitant psychotropic medication was
not allowed during the study, and all previous ineffective
psychotropic medications were discontinued before study
start. Patients undergoing individual or group psycho-
therapy or participating in Gamblers Anonymous were
excluded. Individuals with an unstable coexisting medical
condition were not eligible for the study. Women’s par-
ticipation was contingent upon negative results of a
β-human chorionic gonadotropin pregnancy test and
stable use of a medically accepted form of contraception.

Study Design
Patients were evaluated at entry by a semistructured

psychiatric interview for pathological gambling and by
the Structured Clinical Interview for DSM-IV (SCID)26 to
assess psychiatric comorbidity. Medical history was ob-
tained, and physical examination, electrocardiogram, and
routine laboratory testing were performed.

Patients eligible for the study were randomly assigned
to 24 weeks of double-blind treatment with either sertra-
line or matched placebo. Following randomization, treat-
ment was initiated at 50 mg/day of sertraline or placebo
equivalent during week 1. Sertraline could be increased to
100 mg/day at the end of week 4 and up to 150 mg/day
from the end of week 8 until the end of the study, based on
clinical response and tolerability. Reductions in the dos-
age of study medication to the next previous level were al-
lowed if a patient was experiencing a side effect; once the
side effect subsided, the dosage could be titrated back up.
Subjects who missed 30 or more days of medication were
discontinued from the study.

Efficacy and Safety Assessments
Investigators administered the Criteria for Control of

Pathological Gambling Questionnaire (CCPGQ) (J.S.-R.,
unpublished data, 1997) to patients. The CCPGQ is com-
posed of 5 questions: “Do you have an urge to gamble?”
“Can you control the impulse to gamble or try to resist
it?” “Do you feel anxious, depressed or irritable?” “Has
your gambling problem substantially decreased?” and
“Do you still gamble?” The internal consistency of these
questions measured with Cronbach coefficient alpha was
0.89, indicating that the 5 questions have a high degree
of internal consistency. The correlation between overall
score of the CCPGQ and the Clinical Global Impressions
(CGI) scale score (as measured by Pearson r) was equal to
0.85. All individual questions of the CCPGQ also had

high correlations, ranging from r = 0.52 (question 3) to
r = 0.82 (all df = 58, p < .001), suggesting convergent va-
lidity of the CCPGQ.

Investigators also rated gambling severity using the
CGI-Severity of Illness (CGI-S) and CGI-Improvement
(CGI-I) subscales limited to symptoms of pathological
gambling (PG-CGI-I).27 Other secondary measures includ-
ed patient self-rated 100-mm Visual Analogue Scales
(VAS) for frequency, severity, amount, and improvement
of gambling and the South Oaks Gambling Screen
(SOGS).28 The VAS were constructed based on the VAS
used to measure drug craving.29 The PG-CGI-I and VAS
scales were assessed at baseline and weeks 2, 4, 8, 12, 16,
20, and 24, whereas the SOGS was assessed at baseline
and termination only.

Because pathological gambling is categorized as an
impulse-control disorder, the Eysenck Impulsiveness
Questionnaire (EIQ)30 was included to investigate whether
changes in gambling behavior were associated with
changes in impulsivity and to test whether sertraline was
associated with specific score changes in the total EIQ
or any of its subscales. The EIQ consists of 3 subscales:
impulsiveness, venturesomeness, and empathy. Impulsive-
ness characterizes individuals who behave without think-
ing or realizing the risk involved in their actions, ven-
turesomeness measures sensation-seeking, and empathy
quantifies sociability.

At each visit, safety assessments included evaluations
of weight, sitting blood pressure, and heart rate. Adverse
effects were documented, and documentation included
time of onset, duration, severity, action taken, and out-
come. Use of concomitant medications was recorded in
terms of daily dosage, stop and start dates, and reason for
use. Compliance was monitored by pill count, and patients
were counseled if found to be noncompliant.

Data Analysis
The main comparison of interest was sertraline versus

placebo in the intent-to-treat (ITT) population. The ITT
population comprised all patients randomly assigned to
double-blind study medication who had a baseline assess-
ment and had taken at least 1 dose of medication. Statis-
tical analyses used the last-observation-carried-forward
(LOCF) data-set.

Patients were considered responders if they answered
“Yes” to the second and fourth questions of the CCPGQ.
Patients who were lost to follow-up or withdrew consent
prior to the completion of the study were considered non-
responders. CCPGQ responder rate was the primary out-
come measure assessing change in clinical status.

The χ2 statistic was used to compare the proportion of
patients in each treatment group that obtained a rating of
1 or 2 on the PG-CGI-I subscale at endpoint. Efficacy
analyses for the VAS, SOGS, and EIQ (and its subscales)
were performed using t tests and analysis of covariance
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(ANCOVA) for the 24-week treatment period using base-
line as covariate. Temporal course of response to treat-
ment was also examined using a mixed effects model for
longitudinal data that included age at onset of patholog-
ical gambling, age of the patient at the time of the assess-
ment, and sex as covariates. Response curves for each
treatment group were examined and differences com-
pared. All statistical tests were 2-sided and performed at
the α = .05 level of significance.

The number and intensity of adverse events were com-
pared between groups using t tests. The proportion of
patients who discontinued treatment because of adverse
events and the incidence of clinically significant labora-
tory abnormalities were compared between treatment
groups using Fisher exact test.

RESULTS

Demographic and Clinical Characteristics
A total of 66 patients (mean age, 38.9; SD, 11.6 years;

6 women [10%]) were randomly assigned to sertraline
(N = 33) or placebo (N = 33). Of those, 31 in the sertra-
line group and 29 in the placebo group who took at least
1 dose of medication are included in the efficacy analysis.
Patient disposition during the study is presented in Table
1. Baseline clinical characteristics of the patients in the
sertraline and placebo groups included in the efficacy
analysis and a summary of the treatment efficacy results
are shown in Table 2.

Treatment Efficacy
Treatment with sertraline did not yield significantly

greater efficacy than placebo at any point during the study
as assessed by the CCPGQ. By week 2, 26 patients
(84%) in the sertraline group and 20 patients (69%) in the
placebo group were considered responders (χ2 = 1.9,
df = 1, p = .17). At the last visit, 23 sertraline-treated sub-
jects (74%) and 21 placebo-treated subjects (72%) were
classified as responders (χ2 = 0.02, df = 1, p = .88). Re-
sponse rates using the PG-CGI-I scale followed a slightly
different pattern but also failed to find differences be-
tween sertraline and placebo. By week 2, 19 patients
(61%) in the sertraline group and 13 patients (45%) in the
placebo group were considered responders (χ2 = 1.6,

df = 1, p = .2). At the last visit, 21 sertraline-treated sub-
jects (68%) and 19 placebo-treated subjects (66%) were re-
sponders (χ2 = 0.03, df = 1, p = .9).

There were no significant differences between the
groups in VAS scores for frequency of gambling, amount
of money gambled, severity of gambling, or improvement
using LOCF analysis (Table 2) or mixed random regres-
sion models (not shown). Similarly, there were no differ-
ences between the groups in score changes on the overall
EIQ or any of its subscales (Table 2). Analyses of covari-
ance on the EIQ and its subscales, using baseline values of
the overall scale or the subscales, as appropriate, also
failed to identify sertraline as a predictor of change in any
of these measures (not shown).

An ANCOVA on the SOGS (N = 44) found an adjusted
mean decrease of –6.6 (SD = 4.0) in the sertraline group
versus –4.3 (SD = 5.4) in the placebo group (t = 1.91,
df = 1, p = .06). Time to diagnosis of pathological gam-
bling was the only significant predictor of outcome (β =
–0.27, standard error of β [SE] = 0.09, p = .004), indicat-
ing that longer time from diagnosis to treatment resulted in
worse outcome.

Tolerability
Mean dose at the end of the study was 95 mg/day in

the sertraline group versus 100 mg/day in the placebo
group. In the sertraline group, at the end of the study, 12
patients were taking 50 mg/day, 10 patients were taking
100 mg/day, and 9 patients were taking 150 mg/day. In
the placebo group, at endpoint, 9 patients were taking
50 mg/day, 11 patients were taking 100 mg/day, and 9 pa-
tients were taking 150 mg/day. Sertraline was well toler-
ated. Most patients in the sertraline group (71%) and the
placebo group (62%) experienced at least 1 side effect.
Common side effects (i.e., higher than 10%) included dys-
pepsia (N = 10, 32%), headache (N = 8, 26%), dizziness
(N = 6, 19%), insomnia (N = 4, 13%), and diarrhea (N = 4,
13%). None of the side effects had a significantly higher
frequency in the sertraline than in the placebo group. In the
sertraline group, 2 patients (6%) dropped out, one due to
diarrhea and the other due to hypertension, and none in the
placebo group dropped out due to side effects (Fisher exact
test, p = .5).

Of the 66 randomized patients, 53 (80%) completed
at least a month of the study, 49 (74%) completed at least 2
months, 44 (67%) completed 3 months, 42 (64%) complet-
ed 4 months, 40 (61%) completed 5 months, and 37 (56%)
completed the full pilot study. There was no differential at-
trition between the groups at any point during the study.

DISCUSSION

This study did not find significant differences between
sertraline and placebo for the treatment of pathological
gambling. Two facts may help explain the apparent dis-

Table 1. Disposition of Patients Randomly Assigned to
Placebo (N = 33) or Sertraline (N = 33)
Status Placebo, N (%) Sertraline, N (%)
Withdrawn prior to end of treatment 14 (42.4) 15 (45.4)

Insufficient clinical response 1 (3.0) 1 (3.0)
Adverse event 0 (0.0) 2 (6.1)
Protocol violation 2 (6.1) 2 (6.1)
Lost to follow-up 9 (27.3) 5 (15.2)
Withdrew consent 2 (6.1) 3 (9.1)
Other 0 (0.0) 2 (6.1)

Completed treatment 19 (57.6) 18 (54.6)
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crepancy between our findings and the results of prior
studies. First, some of the evidence for the efficacy of
SSRIs in pathological gambling comes from small open
trials,20,21 which do not control for possible placebo ef-
fects, and whose efficacy therefore has to be considered
preliminary.

Second, the 4 published controlled trials of SSRIs
for pathological gambling22–25 have obtained mixed re-
sults. An early crossover trial with fluvoxamine including
15 patients23 found an order effect in the treatments, cur-
tailing the possibility of drawing valid inferences on drug-
placebo differences from that study. A second clinical trial
(N = 45) comparing paroxetine versus placebo25 found
the active medication superior to placebo. A placebo-
controlled study conducted by our group and including 32
patients22 found fluvoxamine to be efficacious in the sub-
group of younger, male pathological gamblers, but not in
the overall sample. Finally, a recent multicenter study24

(N = 76) also failed to find differences between paroxe-
tine and placebo.

Thus, the results of the present study are not incon-
sistent with previous findings regarding the efficacy
of SSRIs and suggest that subgroups of pathological
gamblers may need to be identified for which SSRIs are
superior to placebo. Several cross-sectional studies have
identified differences among subgroups of pathological
gamblers based on demographic characteristics,31–35 pre-
ferred type of gambling activity,36 history of legal prob-
lems,37 and presence or absence of comorbidity.38–40

However, longitudinal studies are sorely needed to test
the predictive validity of these subgroups regarding the
course of the disorder and their response to treatment.

A second finding of our study, which helps explain the
positive results of open studies but the less conclusive re-

sults of randomized trials, is the moderate to high placebo
response rate found in the controlled trials: 50% in
Hollander and coworkers’ crossover study,23 23% in Kim
and colleagues’ parallel-group study,25 33% in our fluvox-
amine study,22 and 49% in the recent multicenter paroxe-
tine study.24 Although our sample size was not large
enough to conduct formal pattern analyses, the similarity
of rates of response between the 2 treatment groups and
the presence of early response followed by relapse in
some individuals suggest that an important component of
the effect of the drug could be nonspecific. One possibil-
ity for future studies would be to consider the inclusion of
a placebo run-in phase in the design. However, the timing
of the response to placebo has varied substantially across
past studies, posing difficulties in deciding the length of
such a placebo run-in phase.22–24

The reasons for the high placebo response rate in this
and previous studies are unknown but deserve careful
consideration because, without a better understanding of
them, they will continue to substantially limit the statisti-
cal power of any future placebo-controlled trial for patho-
logical gambling. As has been previously suggested,24 it is
possible that asking subjects to be more aware of their be-
haviors may have served the function of covert relapse
prevention therapy, an intervention with preliminary evi-
dence of efficacy in pathological gambling.41,42 It is also
possible that clinic visits to see the physician and the es-
tablishment of a therapeutic alliance may explain a sub-
stantial portion of the treatment effect. Alternatively, the
motivational states of the subjects may have influenced
response, a potential predictor that has yet to be examined
in the outcome literature on pathological gambling. Re-
gardless of the reason, the pattern of response of patho-
logical gamblers to sertraline, characterized by early but

Table 2. Demographic Characteristics and Treatment Responses of Patients Treated With Placebo or Sertraline for Pathological
Gambling (intent-to-treat population)

Baseline Endpoint
Placebo Sertraline Placebo Sertraline

Variable (N = 29) (N = 31) (N = 29) (N = 31) Test df p Value
Gender, N (%)

Male 26 (89.7) 28 (90.3)
Female 3 (10.3) 3 (9.7)

Age, mean (SD), y 40.4 (12.3) 37.5 (10.9)
Duration of pathological gambling, mean (SD), y 8.3 (6.9) 7.1 (6.3)
CCPGQ responders, N (%) 0 (0) 0 (0) 21 (72) 23 (74) χ2 = 0.02 1 .9
PG-CGI-I responders, N (%) 0 (0) 0 (0) 19 (66) 21 (68) χ2 = 0.03 1 .9
EIQ subscale scores, mean (SD)

Impulsiveness (range, 0–19) 9.6 (0.9) 8.2 (0.7) 8.2 (0.6) 7.9 (0.6) t = 0.25 42 .8
Venturesomeness (range, 0–16) 7.7 (0.9) 7.2 (0.8) 7.1 (0.4) 7.3 (0.5) t = 0.41 42 .7
Empathy (range, 0–19) 13.1 (0.6) 13.6 (0.6) 12.7 (0.4) 13.7 (0.4) t = 1.63 42 .1

South Oaks Gambling Screen total score, mean (SD) 12.0 (2.5) 11.5 (1.9) 7.4 (4.5) 5.1 (3.9) t = 1.91 42 .06
Visual Analogue Scale subscale scores, mean (SD)

Frequency of gambling (0 = never to 100 = very often) 75.5 (20.8) 70.3 (21.8) 15.2 (22.2) 12.8 (23.9) t = 0.39 58 .7
Amount gambled (0 = nothing to 100 = very much) 74.1 (22.4) 75.7 (16.4) 19.4 (27.8) 15.5 (29.1) t = 0.55 58 .6
Severity of gambling (0 = well to 100 = very severe) 80.3 (21.5) 82.7 (17.3) 26.5 (32.0) 34.7 (34.9) t = –0.95 58 .3

Abbreviations: CCPGQ = Criteria for Control of Pathological Gambling Questionnaire, EIQ = Eysenck Impulsiveness Questionnaire,
PG-CGI-I = Clinical Global Impressions scale-Improvement, symptoms of pathological gambling.
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sometimes inconsistent response and lack of significant
differences with placebo, appears less supportive of
pathological gambling as an obsessive-compulsive spec-
trum disorder and more consistent with the conceptualiza-
tion of pathological gambling as a (nonpharmacologic)
addiction.

Importantly, time from diagnosis to treatment pre-
dicted response to treatment. Because pathological gam-
blers usually wait years from the onset of their disorder
until they seek treatment,43 our findings suggest that inter-
ventions that facilitate early detection and treatment of
pathological gambling may have a significant impact on
the outcome of treatment.

Sertraline was well tolerated, the same as other SSRIs
in clinical trials for pathological gambling. The types of
adverse events reported in this study correspond to the
safety profile of sertraline established by research for de-
pression and other disorders.44

The results of this study in combination with the re-
sults of the multicenter paroxetine trial raise questions
about the efficacy of SSRIs for pathological gambling.
Studies with placebo lead-in phases may be necessary to
decrease the signal-to-noise ratio and detect the potential
therapeutic effects of SSRIs for pathological gambling. At
the same time, although psychosocial interventions ap-
pear promising,45,46 their specificity remains to be tested.
In contrast to pharmacologic treatments, which have fo-
cused on decreasing impulsivity, psychosocial strategies
have emphasized the role of motivation and cognitions in
the treatment of pathological gambling.41,42

Although pathological gamblers have high response
rates once they seek treatment for their disorder, very few
appear to seek such treatment. A research and public
health priority is to decrease health care system barriers to
the treatment of pathological gamblers. A recent study43

found that pathological gamblers’ shame and secrecy are
the main reasons to delay treatment, suggesting that pub-
lic interventions directed at increasing awareness and de-
creasing stigma may be important strategies to improve
the long-term outcome of individuals with pathological
gambling, but further work is needed to identify and de-
crease additional barriers.

The present study and our previous trial with fluvox-
amine22 also suggest that even when patients enter treat-
ment and improve from their symptoms, they often drop
out of treatment. Although there is little systematic
knowledge of the outcome of pathological gamblers after
they stop treatment, preliminary data suggest that they are
at high risk for relapse.47 Therefore, another priority in the
treatment of pathological gamblers is the design and test-
ing of strategies that may increase motivation to seek and
remain in treatment. Finally, although the majority of pa-
tients in this study improved, a third of the patients in
each group did not respond to treatment, despite their lack
of comorbidity. Future research should attempt to identify

modifiable biological and psychological predictors of
treatment resistance to improve the outcome of patients
with pathological gambling.

This study has several limitations. First, the mean dose
of sertraline was only 95 mg/day, substantially lower than
the dose used in the treatment of other impulse-control
disorders.48–50 It is possible that higher doses may have
yielded even higher response rates to medication than the
ones found in the study. However, other controlled trials of
pathological gambling or other impulse-control disorders
using higher doses of other SSRIs have not reported higher
response rates than the ones found in this study.22,48–50

Second, patients in this study had lower scores on
the EIQ than have been previously reported.51 It is possible
that higher scores on the EIQ may be related to differential
response to sertraline and placebo. Future studies should
collect measures of impulsivity and investigate whether
level of impulsivity is related to treatment response.

Third, the onset of pathological gambling was deter-
mined by clinical interview, possibly limiting the reliabil-
ity of such information. Fourth, although the CCPGQ had
good internal validity, data were not collected to assess its
test-retest or interrater reliability. However, the high corre-
lation of the CCPGQ with the CGI scale scores and the
similar conclusions reached by our analyses using either
scale suggest that our results are robust.

Fifth, the high placebo response limited the power of
our study. If the proportion of responders found in our
study is an accurate estimate of true response rates to ser-
traline and placebo in pathological gambling, a sample
size of 185 patients per treatment arm would have been
necessary to find a significance difference at the conven-
tional α = .05 level.

Finally, the sample was composed mostly of men.
However, our prior controlled trial with fluvoxamine22

found lower response rates for women than for men, and
other studies of pathological gambling have not reported
higher response rates in women, suggesting that a different
gender composition of the sample would be unlikely to
have yielded a higher response rate.

In conclusion, we found high rates of response to both
sertraline and placebo in this study. Future studies should
investigate the specific and generic effects of pharma-
cologic and psychosocial treatments of pathological gam-
blers and the mechanisms of action of those effects.

Drug names: citalopram (Celexa), paroxetine (Paxil and others),
sertraline (Zoloft).
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