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ABSTRACT

Background: Impulse-control disorders (ICDs) are frequently described in
patients with Parkinson’s disease (PD), particularly among those treated with
dopaminergic medications, but data on the prevalence of ICDs in elderly
populations are lacking.

Objective: The aim of this study was to estimate the prevalence of ICDs by
using an Italian validation of the Questionnaire for Impulsive-Compulsive
Disorders in Parkinson’s Disease (QUIP) and to identify associated
sociodemographic and clinical factors in a sample of elderly PD patients and
in a control group of similarly aged healthy volunteers.

Methods: Using the United Kingdom Parkinson’s Disease Society Brain
Bank diagnostic criteria, we included 115 consecutive PD and 105 healthy
controls. They were recruited from June 2014 to December 2015. All
participants completed the self-administered QUIP-Anytime for assessment
of ICDs occurring any time during the course of PD.

Results: Mean £ SD age was 75.7 £7.0 years in the PD patients and 76.1+7.0
years in the control group. The mean disease duration was 6.8 years (range,
1-26 years). Among the PD patients, 44.7% (n=51) had at least 1 ICD or
related disorder compared to 25.2% (n=26) in the control group (between-
group difference: P=.003). Hypersexuality and compulsive shopping were
significantly more common in the PD group than in the control group
(P<.05). The prevalence of other compulsive behaviors was 42.5% in the

PD group and 38.9% in the control group (P=NS). The Italian version of the
QUIP-Anytime showed high test-retest reliability (x> 0.70 for all items).

Conclusions: Our data confirm a high prevalence of ICD symptoms in elderly
PD patients, approximately twice that seen in the general population.
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P arkinson’s disease (PD) is a neurodegenerative
disorder characterized by progressive depletion
of nigrostriatal dopamine, causing abnormalities
in movement, behavior, cognition, and emotion.
Since 2003, dopaminergic medications, particularly
dopamine agonists, have been found to be associated
with the development of impulse-control disorders
(ICDs) and related behaviors in patients with PD.!2
The DSM-5 defines ICDs as a category of behavioral
disorders characterized by recurrent maladaptive
disinhibited behavior despite adverse personal and
relationship consequences.® ICDs associated with
PD include pathological gambling, hypersexuality,
compulsive shopping, and binge eating, and
related compulsive behaviors include punding (e,
repetitive, purposeless behaviors), hobbyism (ie,
intense fascination with specific activities or hobbies
such as writing, repairing or dismantling things, or
computer use), and walkabout (ie, excessive, aimless
wandering).*®

Compulsion to excessive consumption of
dopaminergic therapy, defined as dopamine
dysregulation syndrome (DDS), is a distinct clinical
entity that is more commonly related to levodopa
therapy.® The reported prevalence”® of ICD among
adult PD patients is 14%, and association between
dopamine agonists and ICD risk is well documented.
According to the DOMINION study,® ICDs affect
17.1% of patients who are receiving dopamine
agonists and 6.9% of those who are not.

Epidemiologic data on the prevalence of ICDs
in the elderly population are lacking. Tamam et al’
have reported a 17% lifetime prevalence of ICDs
among individuals over 60 years of age.

The Questionnaire for Impulsive-Compulsive
Disorders in Parkinson’s Disease (QUIP) and the
QUIP-Rating Scale (QUIP-RS) have emerged as
the most widely used screening instrument and
rating scale, respectively, for clinical assessment
of ICD in patients with PD.!*!! We conducted an
observational, cross-sectional study to estimate
the prevalence of ICD in a sample of elderly PD
patients compared with a group of healthy controls
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B Impulse-control disorders (ICDs) are frequently described
in patients with Parkinson’s disease (PD), particularly
among those treated with dopaminergic medications, yet
data on the prevalence of ICDs in elderly populations are
lacking.

B The prevalence of ICDs is high both in PD patients and in
healthy elderly individuals; however, among PD patients it
is twice that in the general elderly population.

B |CDs are common in elderly populations and need close
surveillance, at least equal to that used for younger
patients.

and sought to identify the sociodemographic and clinical
factors associated with ICD in elderly PD patients.

METHODS

Study Design

ICD prevalence and clinical patterns were assessed in a
sample of elderly PD patients and compared with those in
a control group of healthy volunteers. We used the current
World Health Organization (WHO) definition of elderly
(265 years of age), although there has been debate about
using this age as a cutoff.!?

All study participants self-completed the QUIP-Anytime
for ICD symptoms occurring any time during the course of
PD.

Study Sample

All PD patients were recruited from June 2014 to January
2016 among those attending the outpatient Geriatric Day
Hospital and Movement Disorder Clinic of the Catholic
University Hospital in Rome, Italy. The age-matched healthy
volunteers were recruited among subjects attending the
fitness center for elderly people at the same hospital.

PD patients were enrolled if all of the following inclusion
criteria were fulfilled: (a) diagnosis of PD according to United
Kingdom Brain Bank criteria,'® (b) stable dopaminergic
treatment for at least 1 month prior to study enrollment, (c)
Mini-Mental State Examination (MMSE)' score >24/30, (d)
age =65 years, and (e) signed informed consent.

The inclusion criteria for the control group were as
follows: (a) clinical exclusion of parkinsonism, (b) MMSE
score >24/30, (c) age 265 years, and (d) signed informed
consent. For PD patients and the control group, exclusion
criteria were any psychiatric problems other than substance
use disorders and depression.

The study protocol was reviewed and approved by the
Ethics Committee of the Catholic University, Fondazione
Policlinico Universitario A. Gemelli, Rome. The study
was carried out in agreement with legal requirements and
international norms (Declaration of Helsinki, 1964).

Study Procedures
The following data were recorded for all study
participants: age, sex, education level, marital status,

living situation, smoking history, abilities in activities of
daily living as assessed by the Activities of Daily Living
(ADL) and Instrumental Activities of Daily Living (IADL)
scales,'> cognitive abilities according to the MMSE,
depression severity according to the 15-item Geriatric
Depression Scale (GDS-15) with a cutoff score of 5 for
clinically significant depressive symptoms,'¢ and clinical
characteristics including age at PD onset and disease
duration, comorbid medical conditions, and concomitant
medications.

Clinical characteristics of PD were assessed by the
Unified Parkinson’s Disease Rating Scale (UPDRS)!” and
Hoehn and Yahr Staging Scale'® during the “on” state,
and the levodopa equivalent daily dose (LEDD, mg) was
calculated according to the published conversion factors for
individual antiparkinsonian drugs.'” The LEDD is defined
as the levodopa equivalent dose of a drug that produces the
same symptomatic relief as 100 mg of immediate-release
levodopa (combined with a dopa decarboxylase inhibitor).

Linguistic Validation of the Questionnaire

The QUIP was developed and validated to detect
the presence of clinically significant ICD, DDS, and
other compulsive behaviors (punding, hobbyism, and
walkabout).!® The QUIP consists of 3 sections: section 1
assesses 4 primary ICDs (gambling, sexual, buying, and
eating behaviors); section 2 queries other compulsive
behaviors (punding, hobbyism, and walkabout); and section
3 examines compulsive medication use.?’ The linguistic
validation of the Italian version of the QUIP-Anytime was
performed for the purpose of this study.

The linguistic validation process included the following
steps: (1) 2 forward translations of the English QUIP-
Anytime into Italian were produced by 2 independent
professional translators who are native Italian speakers;
(2) a preliminary combined version (reconciled version)
was produced by consensus among the translators and
the study investigators; (3) a backward translation of the
reconciled Italian version was produced by a professional
translator (native English speaker) who had no access
to the original version of the instrument; and (4) the
backward translation and the original English version were
compared, mistranslations and inaccuracies were noted,
and the preliminary Italian version was revised accordingly
in a consensus meeting between the backward translator
and the investigators. The test-retest reliability of the final
Italian version of the QUIP-Anytime was then assessed in
a separate sample (n=20) of PD patients who completed
the survey twice with a mean time between tests of 15 days
(range, 7 to 30 days).

Statistical Analyses

Descriptive statistics were used to report on the
sociodemographic and clinical characteristics of the study
participants. The prevalence of ICD symptoms in each
group was estimated. Descriptive statistics included mean
and standard deviation to summarize continuous variables
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Impulse-Control Disorders in Elderly Parkinson’s Patients

Table 1. Main Characteristics of Participants According to the Presence or

Absence of Parkinson’s Disease (PD)?

PD Patients Controls
Characteristic (n=115) (h=105)  PValue®
Age, mean+SD,y 75770 76.1+7.0 6000
Age at PD onset, y

Mean+SD 67.8+8.3

IQR (43-83)

Male 73 (63.5) 42 (40.0) .0005
Disease duration, median (IQR), mo 68 (43-83) .
Marital status 3774

Married 90 (78.3) 72 (68.6)

Single 4(3.5) 7(6.7)

Divorced 4 (3.5) 4(3.8)

Widower/widow 17 (14.7) 22 (21.0)

Living alone 9(7.8) 8(7.6) 9815
Education® .0545

None 3(2.6) 8(7.6)

Primary school 16(13.9) 24 (22.8)

Middle school 29(25.2) 17 (16.2)

Secondary school 33(28.7) 36 (34.3)

Degree 33(28.7) 19(18.1)

Smoking 1941

Never smoker 82(71.3) 85(80.9)

Smoker 10(8.7) 8(7.6)

Ex-smoker 23(20.0) 12(11.4)

Mini-Mental State Examination score, mean+SD 26.7+2.0 27.6+2.0 .0031
Activities of Daily Living score, mean+SD 442 5+1 <.0001
Instrumental Activities of Daily Living score, mean+SD 5+2 7x1 <.0001
UPDRS-III score, median (IQR) 20 (12-30)
Depression 59(51.3) 29(27.6) 0005
No. of diseases, median (IQR) 2(1-3) 3(2-5) 0047
No. of drugs, median (IQR) 5(4-7) 4 (2-6) 0088
Drugs

Antidepressants 20(17.4) 8(7.6) .0298

Benzodiazepines 18(15.7) 5(4.8) .0128

Antipsychotics 2(1.7) 1 (1.0) .5666

Anticholinergics 9(7.8) 0 .0039

Dopamine agonists 49 (42.6) 0 <.0001

Dopamine agonists in monotherapy 10 (8.7) 0 <.0001

Levodopa 97 (84.3) 0 <.0001

Levodopa+dopamine agonists 34(29.6) 0 <.0001

Levodopa in monotherapy 52(45.2) 0 <.0001
Total levodopa equivalent daily dose, median (IQR), mg 350 (59-700) 0 <.0001
Impulse-control disorders 51 (44.3) 26 (24.8) 0031
Other compulsive behaviors 49 (42.6) 41 (39.0) .6059
Additional dopaminergic medication usage 6(5.2) 0 .0670

2Values are shown as n (%) unless otherwise noted.

bp value was calculated by means of t test and x? test, respectively, for continuous and
categorical data. Significance (values shown in boldface) was set as P <.05.

“Data missing for 1 PD patient.

Abbreviations: IQR=interquartile range, UPDRS-III=part IIl of the Unified Parkinson’s Disease

Rating Scale.

and proportions for categorical variables. PD patients and
controls were compared with respect to sociodemographic
and clinical characteristics, as were PD patients with and
without ICDs.

Normally distributed continuous variables were
compared using the Student ¢ test for independent samples,
while the nonparametric Mann-Whitney U test was used
to compare variables with abnormal distribution, as
detected by the Kolmogorov-Smirnov test. Categorical
variables were compared using the x* test. The Cohen x
was calculated to assess the test-retest reliability of the
Italian version of the QUIP-Anytime. A P value <.05 was
chosen to define statistical significance. All analyses were
conducted with SAS version 8.2 (SAS Institute Inc., Cary,
North Carolina).?!

RESULTS

The study included a total of 220 participants: 115 PD
patients (63.5% male; mean age=75.7 years [range, 65-94
years]; mean duration of disease=6.8 years [range, 1-26
years]) and 105 healthy controls (60.9% male; mean age =76.1
years [range, 37-90 years]). Clinical and sociodemographic
data of the study population are depicted in Table I.
Compared to the members of the control group, PD patients
had a higher level of education (see Table 1; P=.05), higher
frequency of depressive symptoms (50.9% vs 27.4%, P<.05),
greater mean + SD impairment in ADLs (score=4.5+1.7 vs
5.4+0.9, P<.05) and IADLs (score=5.2+2.3 vs 6.8+1.7,
P<.05), a higher number of prescribed medications (5.2 +2.2
vs 4.0 +£3.8, P<.05), and a higher prevalence of psychotropic
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Figure 1. Prevalence of Individual Impulse-Control Disorders
Among Patients With Parkinson’s Disease and Healthy
Controls®
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3Presence of individual impulse-control disorders was assessed with the
Questionnaire for Impulsive-Compulsive Disorders in Parkinson’s Disease
for impulse-control disorder symptoms occurring anytime during the
course of Parkinson’s disease (QUIP-Anytime).

*P<.05.

drug use, including antidepressants (17.4% vs 7.6%, P=.03)
and benzodiazepines (15.7% vs 5.0%, P<.05). Levodopa was
the most frequently prescribed anti-PD medication (84.3%),
with 45.2% of patients receiving levodopa in monotherapy.

According to the QUIP-Anytime, 44.7% of the PD
patients and 25.2% of the healthy controls had an ICD
(P<.05). Among the individual ICDs, hypersexuality and
compulsive shopping were significantly more common
in PD patients than in the control group (Figure 1). The
prevalence of other compulsive behaviors was 42.5% in PD
patients and 38.9% in the control group; this difference was
not significant.

Among PD patients only (Table 2), those with ICDs were
slightly younger than those without ICDs (mean age=74.5
vs 76.6 years, P=.05) and had fewer comorbid medical
conditions (median=2 vs 3, P=.01), lower UPDRS part III
(UPDRS-III) scores (24.5 vs 26, P=NS), a higher prevalence
of other compulsive behaviors (60.0% vs 28.6%, P <.05) and

compulsive medication use (8:0% vs 3.2%, P=NS), and
numerically higher use of antidepressants (23.5% vs 12.7%,
P=NS), benzodiazepines (20.8% vs 11.1%, P=NS), and
dopamine agonists (52.1% vs 35.2%, P=.08). Patients with no
ICDs were more likely to receive levodopa, in combination
or as monotherapy, and median LEDD values were similar
between the 2 groups (460 vs 450 mg/d, P=NS).

A significantly higher number of PD patients with
other compulsive behaviors (Table 3) lived alone, and PD
patients were more likely to take levodopa in combination
with dopamine agonists compared to PD patients without
compulsive behaviors (39.6% vs 23.1%, P=.0586). PD
patients with other compulsive behaviors had similar median
LEDD (450 vs 450 mg/d, P=NS) and median UPDRS-III
score (25.5 vs 25, P=NS).

As a secondary result, the Italian version of the QUIP-
Anytime showed high test-retest reliability (x>0.70 for all
items).

DISCUSSION

Our data confirm a relevant prevalence of ICD symptoms
in both PD and healthy elderly subjects. In particular, the
prevalence of ICD symptoms among PD patients was
approximately 2-fold higher than the prevalence in the
general population.

ICDs, initially reported in sporadic cases of PD,"® have
been systematically investigated in PD patients since 2005,
and they are now widely recognized as a side effect of
dopaminergic treatment.®?2

The evidence from early epidemiologic studies showed
a marked variability in ICD prevalence, albeit with some
well-established evidence for risk factors or correlates
including young age at onset, disease severity, male sex, sleep
disorders, novelty-seeking personality trait, and treatment
with dopamine agonists.??

Less consistent correlations have been observed when
assessing ICDs and drug treatment, including lifetime
dopaminergic load, current dose of dopamine agonist,
prevention and treatment efforts, and neuropsychological
factors such as the loss of ability to inhibit automatic reaction
when needed. ICD may occur in childhood (at 11 years of
age according to Dell'Osso et al>*) and has an estimated
lifetime prevalence of 24.8% in the general population.®

At present, scant data are available on the prevalence of
ICD in the general elderly population. A study of 200 Turkish
elderly individuals in a rural area indicated that 20% had an
ICD.? To our best knowledge, there are no data on ICDs that
are specific to elderly PD patients. Old age has been regarded
as a deterrent to ICD, but, in contrast to this assumption, our
results indicate a prevalence of ICD of 25.2% in a geriatric
population and of 44.7% in PD patients.

In our series, dopamine agonist treatment was associated
with ICD behaviors in 52% of participants. This finding
was confirmed for dopamine agonists taken both alone and
in combination with levodopa and is in agreement with
previous studies.?
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Table 2. Main Characteristics of Parkinson’s Disease Patients According to the Presence of

Impulse Control Disorders (ICDs)?

Patients With ICDs  Patients Without ICDs

Characteristic (n=51) (n=64) PValueP
Age, mean+SD,y 745%5.1 76.6+6.1 0548
Male 35(68.6) 38(59.4) 3579
Marital status 7648
Married 42 (82.3) 48 (75.0)
Single 1(2.0) 3(4.7)
Divorced 2(3.9 2(3.1)
Widower/widow 6(11.8) 11(17.2)
Living alone 3(5.9) 6(9.4) 0744
Education® .8143
None 1(2.0) 2(3.1)
Primary school 9(17.6) 7(10.9)
Middle school 13 (25.5) 16 (25.0)
Secondary school 13(25.5) 20(31.3)
Degree 14 (27.4) 19(29.7)
Smoking 9416
Never smoker 36 (70.6) 46 (71.9)
Smoker 4(7.8) 6(9.4)
Ex-smoker 11(21.6) 12(18.8)
Mini-Mental State Examination score, mean+SD 26.1+2.1 26.1+1.9 7775
Activities of Daily Living score, mean+SD 5+1 4+2 2097
Instrumental Activities of Daily Living score, mean+SD 5+2 5+3 4461
UPDRS-III score, median (IQR) 24.5(17-33) 26 (15-33) 1610
Depression 27 (52.9) 32(50.0) 9020
No. of diseases, median (IQR) 2(1-3) 3(2-4) .0143
No. of drugs, median (IQR) 5(3-7) 5(4-7) 3168
Drugs
Antidepressants 12(23.5) 8(12.5) 1306
Benzodiazepines 11 (21.5) 7(10.9) 1778
Antipsychotics 1(2.0) 1(1.6) 9436
Anticholinergics 4(7.8) 5(7.8) 8814
Dopamine agonists 27 (52.9) 22 (34.4) .0854
Dopamine agonists in monotherapy 6(11.8) 4(6.3) 3386
Levodopa 40 (78.4) 57 (89.0) 1778
Levodopa in monotherapy 19(37.2) 33(51.6) 1069
Levodopa+dopamine agonists 19(37.2) 15(23.4) 1504
Total levodopa equivalent daily dose, median (IQR), mg 460 (300-779) 450 (300-757) 3630
Compulsive behaviors 31(60.8) 18/(28.1) .0008
Additional dopaminergic medication usage 4(7.8) 2/(3.1) 2559

3Values are shown as n (%) unless otherwise noted.

bp value was calculated by means of t test and 2 test, respectively, for continuous and categorical data. Significance

(values shown in boldface) was set as P<.05.
“Data missing for 1 patient with an ICD.

Abbreviations: IQR=interquartile range, UPDRS-Ill = part Il of the Unified Parkinson’s Disease Rating Scale.

The relevant prevalence of ICDs reported in this study,
both in PD and in healthy subjects, should be interpreted
in light of 3 major considerations. First, ICDs were detected
using the QUIP, which is a screening tool; no further
standard diagnostic interview for ICD identification
was used. Therefore, a possibility of an overestimation
of ICD prevalence cannot be disregarded. Furthermore,
approximately 40% of patients without diagnosis of ICDs
had a QUIP-Anytime score that showed positive for
ICD, suggesting that many PD patients may experience
subsyndromal ICD symptoms that require ongoing
monitoring.?> Second, the presence of subsyndromal
depression or mild cognitive impairment might contribute
to impulsive and compulsive symptoms, although fairly
cognitively impaired patients were excluded from the study.
Finally, increased impulsivity in the elderly compared to
younger individuals may also reflect age-related functional
alterations in the neural mechanisms underlying decision-
making ability and reward circuits. Individuals undergoing

cognitive examination such as the Iowa gambling test
showed normal activation of cortical and striatal circuits
related to the anticipation of social or monetary rewards
while exhibiting a deficit in the mechanisms of anticipation
of losses.?

Moreover, the ability of getting new information (ie,
learning) about losses and gains is reduced in older age,
especially when this knowledge is fluid or unrelated to past
experience. These age-related changes in decision-making
processes could be explained at least in part by the depletion
of monoamines, in particular dopamine, serotonin, and
norepinephrine, that has been observed in the aging brain.

It must be acknowledged that our results are difficult to
compare with data from younger populations. As a matter
of fact, dopamine agonists may not be an option for most
elderly PD patients, who, unlike younger PD patients, are
often treated only with levodopa. In line with previous
observations in younger PD patients, we documented the
association of ICDs with male sex and depressive symptoms,
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Table 3. Main Characteristics of Parkinson’s Disease Patients According to the Presence of

Other Compulsive Behaviors (CBs)?

Patients With CBs  Patients Without CBs

Characteristic (n=49) (n=66) PValueP
Age, mean£SD,y 75.6+6.2 758%5.5 8746
Male 30(61.2) 43 (65.2) 5307
Marital status 4921

Married 40 (81.6) 49 (74.2)

Single 2(4.1) 2(3.0

Divorced 1(2.0) 3 (4.5)

Widower/widow 6(12.2) 11(16.6)
Living alone 1(2.0) 8 (12.1) .0286
Education® .8201

None 1(2.0) 2(3.0)

Primary school 9(18.4) 7(10.6)

Middle school 12 (24.5) 17 (25.7)

Secondary school 13(26.5) 21(31.8)

Degree 13 (26.5) 19 (28.7)
Smoking 1391

Never smoker 37 (75.5) 45 (68.2)

Smoker 2(4.1) 8(12.1)

Ex-smoker 10 (20.4) 13 (19.7)
Mini-Mental State Examination score, mean +SD 264+2.1 269+19 .2600
Activities of Daily Living score, mean+SD 42 5+1 4306
Instrumental Activities of Daily Living score, mean+SD 5+2 5+3 3951
UPDRS-III score, median (IQR) 25.5(17-38) 25(19-28) 4206
Depression 27 (55.1) 32(48.5) 4059
No. of diseases, median (IQR) 2(1-4) 2(2-4) 1549
No. of drugs, median (IQR) 5(3-7) 5(4-7) 2772
Drugs

Antidepressants 11(22.4) 9(13.6) 2117

Benzodiazepines 10 (20.4) 8(12.1) 2646

Antipsychotics 1(2.0) 1(1.5) .8399

Anticholinergics 4(8.2) 5(7.5) 7158

Dopamine agonists 25(51.0) 24 (36.4) 1210

Dopamine agonists in monotherapy 4(8.2) 6(9.1) .8681

Levodopa 41(83.7) 55 (83.3) .5938

Levodopa in monotherapy 20 (40.8) 32 (48.5) 3083

Levodopa+dopamine agonists 19(38.7) 15 (22.7) .0586
Total levodopa equivalent daily dose, median (IQR), mg 450 (300-700) 450 (300-800) 4789

3Values are shown as n (%) unless otherwise noted.

bP value was calculated by means of t test and x? test, respectively, for continuous and categorical data.
Significance (values shown in boldface) was set as P<.05.

“Data missing for 1 patient with CBs.

Abbreviations: IQR=interquartile range, UPDRS-III=part Il of the Unified Parkinson’s Disease Rating Scale.

although we did not observe the significant role of smoking
status that has been reported in other studies.*®?* The
degree of functional impairment among our ICD patients
was also lower than has been previously reported.?’ It might
be hypothesized that older people with better physical status
have greater capability to act out their ICDs.

In the largest observational study on ICD to date,® the
prevalence of ICD as determined by the QUIP was 13.6%.
Other studies,* using different assessment tools and study
designs have reported prevalence rates ranging from 8.1% to
13.6%, and the prevalence reached 35.9% by QUIP-Anytime
in a Danish population of 490 PD patients and was 14.9% by
QUIP-Current in the same group.”®

These variations can be related to the combination of
disease course, psychiatric comorbidities, and environment.?
In a recent Indian study,?® the QUIP was administered to
299 PD patients, and the point prevalence of ICD and ICD-
related behaviors was 42.8%, with 24.8% exhibiting at least
11ICD.

Regarding the association between depressive symptoms
and ICDs, the prevalence of depression is 5% to 10% among

older members of the general population.*® Depression in the
elderly may manifest with nonspecific symptoms including
lack of appetite, fatigue, and sleep disturbances,?® and,
according to Blanchard etal,*! it is almost invariably associated
with anxiety disorders (95%). ICD may be a component of
this distinctive phenomenology.

Aging is also associated with a progressive and substantial
reduction, 5% to 10% per decade on average, of specific
binding of dopamine to D, and D, receptors in the
nigrostriatal, mesolimbic, and mesocortical systems.*?%
This imbalance among the dopaminergic pathways has
been examined by analyses of brain connectivity at both
the structural and the functional levels that have detected a
progressive segregation and isolation among the 3 systems
that might further explain the cognitive and behavioral
changes in the aging brain.**

The information gleaned about dopaminergic therapy,
particularly dopamine agonist therapy alone or in
combination with levodopa, is consistent with several
studies.?” The expression of dopamine D; and D, receptors
is largely segregated in direct (D) and indirect (D,) pathway
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neurons in the'dersal striatum.3?> Both D, and D, récéptors
mediate the motor effects of dopaminergic therapy. The
D; receptors are preferentially expressed in the ventral
striatum®® and are linked to compulsive seeking behaviors
and substance abuse. The second-generation, nonergot
dopamine agonists bind selectively to the Dj receptor.>*

According to recent hypotheses, ICDs may present in the
early stages of PD because of the reduction of dopamine
in the dorsal striatum. The ventral striatum is less affected.
Thus, dopaminergic therapy restores homeostasis at the
level of the dorsal striatum while at the same time inducing
an “overdose” at the level of the ventral striatum that can
potentially favor the occurrence of mood disorders and
ICDs. Accordingly, ICDs have also been described in
patients who are treated with dopamine agonists for restless
legs syndrome or fibromyalgia.

Study Limitations

The study population is relatively small, and future
research in larger populations will be required to confirm
our findings. In addition, completing the QUIP may be
a challenging task for older PD patients in terms of both
the length of the questionnaire (30 questions, each with 2
response options) and the possible overestimation of some
behavioral disorders, as has been suggested previously.
Finally, the correlation of ICDs and depression must be
considered carefully, as no structured diagnostic interview

Impulse-Control Disorders in Elderly Parkinson’s Patients

was used to confirm the diagnosis of'depression according
to DSM criteria.

CONCLUSIONS

Although several epidemiologic studies have investigated
ICDs in the last decade, there is a paucity of data about the
incidence and prevalence of ICDs in elderly populations.
Previous data have suggested reductions in impulsivity with
aging, but we found a high prevalence of ICDs in our healthy
geriatric population, with approximately 1 in 4 participants
reporting an ICD.?

Our study further indicates that the prevalence of ICDs
among elderly PD patients is significantly higher than in
the general elderly population. The estimated prevalence of
ICDs is higher in our study than in previous studies,>® but
the distribution and associated factors are similar.

Chronic exposure to dopaminergic therapy in association
with dysregulation of the nigrostriatal, mesolimbic, and
mesocortical dopaminergic pathways and loss of inhibitory
control over motor function and behavior that can
accompany aging clearly lend support to this finding.

Further studies are needed to confirm these data and
to evaluate their clinical relevance in geriatric populations
and older PD patients, with integration of these data with
psychiatric and cognitive assessment of impulsivity trait,
inhibitory control, mood disorders, and apathy.

Submitted: March 29, 2017; accepted September 4. VoonV, Potenza MN, Thomsen T. Medication-
5,2017. related impulse control and repetitive
Published online: April 10, 2018. behaviors in Parkinson’s disease. Curr Opin
Author contributions: Research project: Negrol. 2007; 20.(4):484_492'
Conception: Drs Bentivoglio, Lo Monaco, and 5. Weintraub D, .N"e“befg MJ. 'T“p“'?e c‘ontrol
Petracca. Organization: Drs Petracca, Imbimbo, and related dlso.rders in Parkinson'’s disease.
and Lacarpia. Execution: Drs Lacarpia, Petracca, Nf?urodeger?er D',s' 20.1 311(2):63-71.
Imbimbo, and Genovese and Mr Ricciardi. . Glovan'nqnl GO SuII|v'an o, Turner'K, e.t al.
Statistical analysis: Design and execution: Drs Hernlshc_ homeo_statlc' dy'sregulatlon n-
Liperoti, Vetrano, and Laudisio. Review and patients with Park|n§on s disease on dopamine
critique: Dr Zuccala. Manuscript: Writing of the ;esp;?ae;:]egggz)e'gz;;()ﬁi.zl‘%N%rgl Neurosurg
first draft: Drs Lo Monaco and Petracca. Review 7 Vy v Fy. SH M d" tion- I't di |
and critique: Drs Fusco, Padua, Zuccala, Bernabei, - voon, FoxSH. 'e‘ cation r.e a ? |mpy se
Bentivoglio, and Weintraub. cc_)ntrol and repetitive behaviors in Parkinson
R X disease. Arch Neurol. 2007;64(8):1089-1096.
Potential conflicts of interest: None. 8. Weintraub D, Koester J, Potenza MN, et al.
Funding/support: None. Impulse control disorders in Parkinson disease:
Acknowledgments: The authors thank the patients a cross-sectional study of 3090 patients. Arch
who agreed to participate in this study. The authors Neurol. 2010;67(5):589-595.
are also grateful Dr Michele Raja (Centro Studi 9. Tamam L, Bican M, Keskin N. Impulse control
Gaetano Perusini, Rome, Italy) for his valuable and disorders in elderly patients. Compr Psychiatry.
constructive suggestions during the planning and 2014;55(4):1022-1028.
development of this research work. His willingness ~ 10. Weintraub D, Hoops S, Shea JA, et al. Validation
to give his time so generously has been very much of the Questionnaire for Impulsive-Compulsive
appreciated. Dr Raja declares no conflict of interest. Disorders in Parkinson'’s Disease. Mov Disord.
2009;24(10):1461-1467.
11. Weintraub D, Papay K, Siderowf A. Screening
REFERENCES for impulse control symptoms in patients with
1. Lawrence AD, Evans AH, Lees AJ. Compulsive de novo Parkinson disease: a case control
use of dopamine replacement therapy in study. Neurology. 2013;80(2):176-180.
Parkinson’s disease: reward systems gone 12. World Health Organisation. Facts about
awry? Lancet Neurol. 2003;2(10):595-604. ageing. 2014. http://www.who.int/ageing/
2. Raja M. Impulsive and compulsive behaviors about/facts/en/.
during dopamine replacement treatment in 13. Hughes AJ, Daniel SE, Kilford L, et al. Accuracy
Parkinson’s disease and other disorders. Curr of clinical diagnosis of idiopathic Parkinson’s
Drug Saf. 2012;7(1):63-75. disease: a clinico-pathological study of 100
3. American Psychiatric Association. Diagnostic cases. J Neurol Neurosurg Psychiatry.
and Statistical Manual for Mental Disorders. Fifth 1 1992;55(3):181-184.

Edition. Washington, DC: American Psychiatric
Association; 2013:991.

Folstein MF, Folstein SE, McHugh PR. “Mini-
mental state”: a practical method for grading

the cognitive state of patients for the clinician.
J Psychiatr Res. 1975;12(3):189-198.

15. Katz S. Assessing self-maintenance: activities of
daily living, mobility, and instrumental
activities of daily living. JAm Geriatr Soc.
1983;31(12):721-727.

16. Sheikh J, Yesavage J. Geriatric Depression Scale
(GDS): recent evidence and development of a
shorter form. Clin Gerontol.
1986;5(1-2):165-173.

17. Antonini A, Abbruzzese G, Ferini-Strambi L, et
al. Validation of the Italian version of the
Movement Disorder Society—Unified
Parkinson’s Disease Rating Scale. Neurol Sci.
2012;34(5):683-687.

18. Martinez-Martin P. Hoehn and Yahr Staging
Scale. Encycl Mov Disord. 2010;1(4):23-25.

19. Tomlinson CL, Stowe R, Patel S, et al.
Systematic review of levodopa dose
equivalency reporting in Parkinson’s disease.
Mov Disord. 2010;25(15):2649-2653.

20. Weintraub D, Comella CL, Horn S. Parkinson'’s
disease, part 3: neuropsychiatric symptoms.
Am JManag Care. 2008;14(2 suppl):S59-69.

21. SAS website. Cary, NC; SAS Institute Inc;
2011:8640. www.sas.com/pt_br/home.html.

22. Poletti M, Logi C, Lucetti C, et al. A single-
center, cross-sectional prevalence study of
impulse control disorders in Parkinson disease:
association with dopaminergic drugs. J Clin
Psychopharmacol. 2013;33(5):691-694.

23. Evans AH, Lawrence AD, Potts J, et al. Factors
influencing susceptibility to compulsive
dopaminergic drug use in Parkinson disease.
Neurology. 2005;65(10):1570-1574.

24. Dell'Osso B, Altamura AC, Allen A, et al.
Epidemiologic and clinical updates on impulse
control disorders: a critical review. Eur Arch
Psychiatry Clin Neurosci. 2006;256(8):464-475.

25. Papay K, Mamikonyan E, Siderowf AD, et al.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2018 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 79:3, May/June 2018

PSYCHIATRIST.COM = e7


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14505581&dopt=Abstract
https://doi.org/10.1016/S1474-4422(03)00529-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22663960&dopt=Abstract
https://doi.org/10.2174/157488612800492726
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17620886&dopt=Abstract
https://doi.org/10.1097/WCO.0b013e32826fbc8f
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23038208&dopt=Abstract
https://doi.org/10.1159/000341996
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10727476&dopt=Abstract
https://doi.org/10.1136/jnnp.68.4.423
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17698698&dopt=Abstract
https://doi.org/10.1001/archneur.64.8.1089
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20457959&dopt=Abstract
https://doi.org/10.1001/archneurol.2010.65
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24405774&dopt=Abstract
https://doi.org/10.1016/j.comppsych.2013.12.003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19452562&dopt=Abstract
https://doi.org/10.1002/mds.22571
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23296128&dopt=Abstract
https://doi.org/10.1212/WNL.0b013e31827b915c
http://www.who.int/ageing/about/facts/en/
http://www.who.int/ageing/about/facts/en/
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1564476&dopt=Abstract
https://doi.org/10.1136/jnnp.55.3.181
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1202204&dopt=Abstract
https://doi.org/10.1016/0022-3956(75)90026-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6418786&dopt=Abstract
https://doi.org/10.1111/j.1532-5415.1983.tb03391.x
https://doi.org/10.1300/j018v05n01_09
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22678179&dopt=Abstract
https://doi.org/10.1007/s10072-012-1112-z
https://doi.org/10.1016/B978-0-12-374105-9.00034-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21069833&dopt=Abstract
https://doi.org/10.1002/mds.23429
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18402509&dopt=Abstract
http://www.sas.com/pt_br/home.html
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23857310&dopt=Abstract
https://doi.org/10.1097/JCP.0b013e3182979830
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16301483&dopt=Abstract
https://doi.org/10.1212/01.wnl.0000184487.72289.f0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16960655&dopt=Abstract
https://doi.org/10.1007/s00406-006-0668-0

Lo Monaco et al

26.

27.

28.

29.

Patiént versus infokmant reporting of ICD
symptoms in Parkinson'’s disease using the
QUIP: validity and variability. Parkinsonism
Relat Disord. 2011;17(3):153-155.

Skoog I. Psychiatric disorders in the elderly.
Can J Psychiatry. 2011;56(7):387-397.

Volkow ND, Gur RC, Wang G-J, et al. Association
between declines in brain dopamine activity
with age and cognitive and motor impairment
in healthy individuals. Am J Psychiatry.
1998;155(3):344-349. 10.1176/ajp.155.3.344
Callesen MB, Weintraub D, Damholdt MF, et al.
Impulsive and compulsive behaviors among
Danish patients with Parkinson'’s disease:
prevalence, depression, and personality.
Parkinsonism Relat Disord. 2014;20(1):22-26.
Sharma A, Goyal V, Behari M, et al. Impulse
control disorders and related behaviours (ICD-
RBs) in Parkinson’s disease patients:
assessment using “questionnaire for

30.

31

32.

33.

impulsiVe-compulsive disorders in Parkinson’s
disease” (QUIP). Ann Indian Acad Neurol.
2015;18(1):49-59.

Kessler RC, Berglund P, Demler O, et al. Lifetime
prevalence and age-of-onset distributions of
DSM-1V disorders in the National Comorbidity
Survey Replication. Arch Gen Psychiatry.
2005;62(6):593-602.

Blanchard MR, Waterreus A, Mann AH. The
nature of depression among older people in
inner London, and the contact with primary-
care. BrJ Psychiatry. 1994;164(03):396-402.
Samanez-Larkin GR, Mata R, Radu PT, et al. Age
differences in striatal delay sensitivity during
intertemporal choice in healthy adults. Front
Neurosci. 2011;5.

Hersch SM, Ciliax BJ, Gutekunst CA, et al.
Electron microscopic analysis of D1 and D2
dopamine receptor proteins in the dorsal
striatum and their synaptic relationships with

34.

35.

motor corticostriatal afferents. JNéurosci.
1995;15(7 pt 2):5222-5237.

Joyce N, Gurevich EV. D; receptors and the
actions of neuroleptics in the ventral
striatopallidal system of schizophrenics. Ann N
Y Acad Sci. 1999;877(1):595-613.

Lévesque D, Diaz J, Pilon C, et al. Identification,
characterization, and localization of the
dopamine D5 receptor in rat brain using 7-[3H]
hydroxy-N,N-di-n-propyl-2-aminotetralin. Proc
Natl Acad Sci U S A. 1992;89(17):8155-8159.

Editor’s Note: We encourage authors to
submit papers for consideration as a part of
our Focus on Geriatric Psychiatry section.
Please contact Jordan F. Karp, MD, at
jkarp@psychiatrist.com, or Gary W. Small, MD,
at gsmall@psychiatrist.com.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2018 Copyright Physicians Postgraduate Press, Inc.
e8 ® PSYCHIATRIST.COM

J Clin Psychiatry 79:3, May/June 2018


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21186135&dopt=Abstract
https://doi.org/10.1016/j.parkreldis.2010.11.015
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21835102&dopt=Abstract
https://doi.org/10.1177/070674371105600702
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9501743&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24090948&dopt=Abstract
https://doi.org/10.1016/j.parkreldis.2013.09.006
mailto:jkarp%40psychiatrist.com?subject=
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25745311&dopt=Abstract
https://doi.org/10.4103/0972-2327.144311
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15939837&dopt=Abstract
https://doi.org/10.1001/archpsyc.62.6.593
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8199793&dopt=Abstract
https://doi.org/10.1192/bjp.164.3.396
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22110424&dopt=Abstract
https://doi.org/10.3389/fnins.2011.00126
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7623147&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10415673&dopt=Abstract
https://doi.org/10.1111/j.1749-6632.1999.tb09291.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1518841&dopt=Abstract
https://doi.org/10.1073/pnas.89.17.8155

