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HYPERSEXUALITY AND PATHOLOGICAL GAMBLING IN PARKINSON’S
DISEASE: A CROSS-SECTIONAL CASE-CONTROL STUDY

Abstract
Background: Substance and behavioral addictions have already been described separately or
in combination in Parkinson's disease (PD). However, no comparisons of the prevalence of
addictive behaviors in patients with PD and the general population have been published.
Objective: To compare the prevalence and characteristics of addictions (gambling,
hypersexuality, tobacco and alcohol) in PD patients and in a matched, paired sample from the
general population.
Method: After matching for age, sex, and complete field questionnaires on addictions, we
had 115 data-sets.
Results: No difference was observed between PD and control population concerning
pathological gambling (0.87% vs. 0.87%, p=0.99), tobacco addiction (1.7% vs. 1.7%, p=0.99)
and alcohol dependence (2.6% vs. 3.5%, p=0.71). The PD group showed two cases of sexual
addiction (1.7% vs. 0, p=0.15).
Conclusion: Our results indicate that PD patients do not have specific profiles for tobacco or
alcohol addiction and pathological gambling compared with the general population.
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Introduction
Impulse control disorders or addiction behaviors are often reported during the post-treatment
evolution of parkinsonian patients: they include pathological gambling (PG) 1, compulsive
shopping 2, eating disorders 3 and hypersexuality 4. The global prevalence of addictive
disorders in Parkinson’s disease (PD) is estimated to be around 14% 5. However, it is
unknown whether the prevalence of addictive behaviors in PD differs from that observed in
the general population (after controlling for gender and age). In fact, some addictions such as
pathological gambling 6 seem more frequent in Parkinson’s disease and others, such as
addiction to alcohol and tobacco, less frequent. Many studies have reported a lower
prevalence of smoking and alcohol consumption (known as the most common substance
addictions) in PD than in general population 7-9. Based on those observations, we proposed a
descriptive epidemiological study to define prevalence and characteristics of addictions
(gambling and hypersexuality, tobacco and alcohol) in PD patients compared with a matched
paired sample originating from the general population.

Method
Study Design
From 1st September 2006 to 31 August 2007, all the consecutive patients with idiopathic PD
according to Queen Square Brain Bank criteria 10 referred as outpatients to Unit of Movement
Disorder of Clermont-Ferrand Hospital, France, were screened. Exclusion criteria were
atypical Parkinsonism, dementia (Mini-Mental Status Examination (MMSE) <24), deep brain
stimulation and inability to complete the survey. During the same period, the control sample
was recruited from people who had an appointment for a free health check-up, referred from
the National Health System. Exclusion criteria were Parkinsonism, and inability to complete
the survey. Each subject from the control group was selected for one-to-one matching on sex
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and birth date (plus-minus 6 years). All subjects gave written consent to participate in this
study.

General and Clinical Evaluation
Socio-demographic data were collected for all participants: age, sex, occupation. For PD
patients, information on duration of disease and antiparkinsonian treatment were also
collected. All eligible participants completed a survey including: Fagerström Test for Nicotine
Dependence (FTND) 11; Alcohol Use Disorders Identification Test (AUDIT)12; South Oaks
Gambling Screen (SOGS)13; Hypersexuality questionnaire (HS)14 which is a shorter and
French version of the Sexual Addiction Screening Test (SAST).

Results
Characteristics of population
We examined a consecutive series of 159 idiopathic PD subjects and a series of 188 controls.
Distribution of missing data in PD patients and controls were not significantly different (Table
1). After screening all the completed filed questionnaires, 139 PD patients were selected and
after age- and sex-matching the controls, we obtained 115 patients and controls as detailed in
Table 2. No difference in terms of age, sex ratio, situation and occupational class
characteristics were found between the two matched groups (Parkinson’s and control groups)
(Table 1). The mean disease duration of the PD group was 7.4 years (SD 4.0, range 1-20
years), mean Levodopa daily dose was 631 mg/d (SD 436) and mean dopamine agonist daily
dose was 130 mg/d (SD 168) (calculated on the basis of Levodopa correspondences adapted
from Thobois et al. 15). Ten patients (8.7%) were without agonist or L-dopa, 40(34.8%) with
L-dopa alone, 4 (3.5%) with agonist alone, 61 (53.0%) with agonist(s) adjunct.
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Addiction characteristics
Patients with pathological gambling or “at risk gambler”or with sex addiction were not
significantly more frequently in the PD group, compared with the control group (Table 2).
For tobacco addiction, (classified as non-smoker, low - no dependence, medium dependence)
there was no statistically significant difference in patterns between 115 PD patients and paired
controls even though there were twice as many smokers in the control population as among
the PD patients.
The prevalence of current (referral within previous 12-months) alcohol abstinence among PD
patients was nearly twice the prevalence among the paired controls and harmful alcohol use
among the control group was significantly more frequent (p=0.04). Three PD patients and
four paired controls had an alcohol dependence (Table 2).

Discussion
This study is original in comparing addictive profiles in PD patients compared with a gender
and age matched general population sample.
In our samples, pathological gambling did not occur more frequently in PD patients than in
the general population, in contrast to sexual addiction.
In our sample, the prevalence of “problem gambling” (at risk and pathological) was 13.1%. It
was higher than the observations of Crockford et al. 2008 16 (9.3%) and Singh et al. 2007 17
(9.3%). The rate of pathological gambling was lower than those presented by Voon et al. 2006
18

, Avanzi et al. 2006 6 and Weintraub et al. 2010 5(5.0%). The discrepancy in results may be

related to different methods of evaluating and characterising the gambling.
In our study, identification of pathological gamblers was done using the same screening
instrument (SOGS) as the one used by Voon et al. 18 but with a cut-point different from that
used in the original paper of Lesieur and Blume 13. From a methodological point of view, we
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preferred a more clinically relevant cut-point as suggested by Shaffer and Hall 19. If we class
PD patients scoring >=3 as pathological gamblers, as did Voon et al. 18, compared with >=5 as
in our study, we find a rate of 2.6% which is in their described range of 1.7- 3.4% for the
prevalence of PG. Avanzi et al. 2006 6, also using the SOGS with a lifetime observation,
found a prevalence of PG close to 6%. The difference could be explained by the period of
time explored (lifetime or past-30-day) and also by the sample sizes of the groups studied.
Weintraub et al.5 used the Massachusetts Gambling Screen instrument that has been reported
to be a less suitable measure for screening purposes compared with the SOGS 20.
In the population we studied, the prevalence of PG did not differ between the PD and the
control groups. This result contrasts with the literature. In the study of Avanzi et al. 6 0.25%
of the general population was diagnosed to have PG compared with 6.12% in the PD
population. Two possible explanations may have influenced the results in the general
population. Firstly, until recently, gambling was generally viewed negatively by Italian
citizens and specific anti-gambling programs have been developed in schools 21. Secondly, in
this context, a PG screening procedure was introduced, consisting of an interview by the
general practitioner. The low prevalence obtained in this general population may be related to
information bias (under-declaration). Our PG prevalence in general population is closer to the
one described in Europe 22, accepted as being around 1% to 2%.
The prevalence of pathological hypersexuality observed in our PD patients group is 1.7%.
Voon et al. 2006 18 suggested a current prevalence of 2.0%, Weintraub et al. 5 around 3.5%.
This last prevalence differs from ours probably because the screening instrument used (MIDI)
needs at least two positive responses to diagnose compulsive sexual behavior compared with
five in our study. Singh et al. in 2007 17 described a prevalence of around 10%. However, in
their study, all of the patients included had been exposed to dopamine agonists, which was not
the case in our study. In the control group, we found no cases of pathological hypersexuality,
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but it is generally acknowledged that the highest level of sexual addiction is established
between the ages of 36 and 50 years 23.
Because tobacco smokers have a well-documented lower incidence of PD compared with the
general population, tobacco dependency in PD patients is not studied. First of all, looking at
the prevalence of smoking, we found a 50% higher prevalence of smoking in the control
group than in patients with PD. This has previously also been observed in other studies 24, 25.
This proportion of smokers is lower (2.6%, n=3) but close to recent data on a large sample
(3.8% 5). Tobacco dependence seemed not to differ between control and PD groups.
Significantly fewer PD patients drink alcohol compared with the control population. Our
proportion of fully abstinent PD patients (32.2%) is similar to that described in the study of
Hernan et al. 9. PD patients who were screened positively for harmful drinking were
significantly fewer than in the control population. However, no difference was observed
concerning patients with alcohol dependence between the two groups of subjects.
Taken together, these data confirm the lower prevalence of tobacco smokers and drinkers in
PD patients compared with the controls but they also suggest a close prevalence of alcohol
and tobacco dependence in the two populations. This comparison should be considered with
caution in view of the small numbers of cases and further work is needed to determine
whether changes in alcohol and tobacco dependency are specific for PD. We must notice that
co-dependencies exist: one case of dopamine dysregulation syndrome (DDS) and tobacco
medium dependency and at risk gambler; one case of DDS and at risk gambler and one case
of DDS and alcohol (Alcohol dependent).
The most surprising result of this work is that the prevalence of pathological/at-risk gambling
is not higher in PD population that in the control and also that alcohol and tobacco
dependence did not differ between the two groups, although further studies are needed to
confirm this finding. Beyond elucidating some underlying causes of addiction, this study also
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highlights the lack of addictions-specific assessment instruments. The challenge for the future
is to detect patients through a good routine screening instrument which could save cost and
time.
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