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ABSTRACT:

Introduction: The management of impulse control disorders (ICDs) in Parkinson’s
disease (PD) relies on their early identification, allowing adjustment of
antiparkinsonian treatment before these manifestations lead to major social, financial
or legal consequences. The Questionnaire for Impulsive-Compulsive Disorders in
Parkinson’s Disease—Rating Scale (QUIP-RS) is an English-developed and -validated PD-
specific rating scale constructed to support the rating of ICDs and related disorders and
the assessment of changes in symptom severity over time, but it has not to date been
validated in French.

Methods: We conducted an observational, multicenter, cross-sectional study among a
subset of patients (n=280) from the Drug Interacting with Genes in PD (DIG-PD) cohort,
aiming to assess psychometric properties of the French version of QUIP-RS:
acceptability, internal consistency, factor analysis, reproductibility and hypotheses
testing. In addition to this scale, the following measures were applied: MDS-Unified
Parkinson’s Disease Rating Scale, Mini-Mental State Examination, Frontal Assessment
Behavior, and Ardouin Scale of Behavior in Parkinson’s Disease (ASBPD).

Results: Cronbach’s alpha coefficient was 0.72 and ranged from 0.25 to 0.55.
Regarding test—retest reliability and inter-rater reliability, the Lin concordance
coefficient for items was higher than 0.58. The correlations between QUIP-RS and
ASBPD were moderate to high except for dopaminergic addiction and hobbyism
(r=0.41 and 0.40 respectively, p<0.001). No clinically significant correlation was found

between QUIP-RS total score (and items) and other scales.



Conclusion: The French version of the QUIP-RS appears to be a valid, reliable, and

precise instrument for the assessment of ICDs and related disorders in PD.



INTRODUCTION

Impulse control disorders (ICDs) and related behaviours are common in Parkinson’s
disease (PD) under chronic dopaminergic treatment, with a prevalence ranging from
14% to 43%.1™ The main ICDs are pathological gambling, compulsive shopping or
eating, and sexual behaviors.> ICD-related behaviors include excessive hobbyism,
punding and overuse of dopaminergic agents, also known as dopamine dysregulation
syndrome.>”’

The strongest risk factor for the emergence of ICDs in PD is the long-term use of
dopaminergic therapy, with the strongest association reported for dopamine agonists
(DAs).219 Other risk factors include younger age at PD onset, male sex, being single,
past or current depression, positive family history of nicotine dependence or substance
abuse, and sleep disorders such as RBD and RLS.%’

Although the reversibility of ICDs and related behaviors after withdrawal of DAs has
been documented in several studies,*®'! yet not consistently,’? ICDs and related
behaviors may lead to serious financial, legal, or psychosocial consequences, and
ideally should be prevented or identified as early as possible in order to modify
dopaminergic therapy prior to the appearance of severe psycho-behavioral
complications.

The Questionnaire for Impulsive-Compulsive Disorders in Parkinson’s Disease (QUIP)
has been designed for the diagnosis and screening of ICDs in PD,** but does not allow
to assess the severity of these symptoms and its evolution. The Questionnaire for
Impulsive-Compulsive Disorders in Parkinson’s Disease—Rating Scale (QUIP-RS)!* is an

English-developed and -validated PD-specific rating scale developed to support the



rating and follow up of ICDs and related disorders, allowing the monitoring of changes
in symptom severity over time. It has been validated against various diagnostic ICD
criteria. The QUIP-RS has good interrater and retest reliability, and responsiveness to
change has been evaluated. The QUIP-RS has also been validated in German.*>

The aim of this study was to validate the French version of the QUIP-RS a French
cohort of PD patients, using The Ardouin Scale of Behavior in Parkinson’s disease
(ASBPD),'® a semi-structured interview assessing the severity of neuropsychiatric
disorders in PD, as the gold standard. This scale has been recently validated in French,

English, and Spanish and shows satisfactory metric properties.16:1

METHODS
Design

We conducted an observational, multicenter, cross-sectional study with retest.

Participants

Subjects and methods

Subjects

The Drug Interacting with Genes in PD (DIG-PD) study is an ongoing cohort study of PD
patients, consecutively recruited between 5/2009-7/2013 in four French University
hospitals and four General Hospitals. Eligible participants were PD patients (UKPDSBB
criteria) with five years or less of disease duration at recruitment. Exclusion criteria
were: age < 18 years old, and inability to read, understand, or answer written

guestionnaires. Patients diagnosed with atypical parkinsonism were excluded.
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Following the baseline visit, patients are followed annually for up to 6 years and
complete interviews with a movement disorder expert.

For the present QUIP-RS validation study, we analysed data from the baseline visit to
evaluate the instrument’s psychometric properties. Sample size estimation was
determined according to COSMIN guidelines.

The DIGPD study was funded by the French Ministry of Health (grant PHRC AOR0810),
and sponsored by Assistance Publique Hopitaux de Paris. The protocol was approved
by the ethical committee of the Pitié-Salpétriere University Hospital (France). All
participants gave written informed consent. The study received ethical approval and

was registered on the clinicaltrials.gov website (NCT01564992).

Assessments

In addition to sociodemographic characteristics, the following assessments were
available: MDS-Unified Parkinson’s Disease Rating Scale (MDS-UPDRS),'® Hoehn and
Yahr scale (H&Y), Mini-Mental State Examination (MMSE),® Frontal Assessment
Battery (FAB),2° Starktstein apathy scale,?® Hospital Anxiety and Depression Scale
(HADS),?> ASBPD,** and QUIP-RS.* Dopaminergic treatments were calculated as
levodopa equivalent daily dose, LEDD.?3

The ASBPD assesses neuropsychiatric disorders in PD and consists of 21 items grouped
into three parts: hypodopaminergic symptoms (anxiety, depression, apathy,
irritability), non-motor fluctuations and hyperdopaminergic behavior (hypomanic
mood, psychotic symptoms, nocturnal activity, diurnal somnolence, risk-taking

behavior, excess motivation, compulsive eating and shopping, pathological gambling,
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hypersexuality, hobbyism, punding, dopaminergic addiction). Each item is rated on a
five-point scale (severe disorder, 4; marked disorder, 3; moderate disorder, 2;

mild disorder, 1; absence of disorder, 0), Scores for hypodopaminergic disorders range
from 0 to 20, for non-motor fluctuations from 0 to 8 and for hyperdopaminergic
disorders from O to 56. The total ASBPD score ranges from 0 to 84.

The QUIP-RS assesses the frequency and severity of 4 ICDs (compulsive gambling,
buying, eating, sexual behavior) and 3 related disorders (medication use, punding,
hobbyism). The scale uses 4 questions for each disorder: 1- commonly reported
thoughts, 2- urges/desires, 3- difficulty to control behaviors, and 4- behaviors
associated with ICDs. For each question, it uses a 5-point Likert scale (score 0-4).
Scores for each ICD and related disorder range from 0 to 16, with a higher score
indicating greater severity (i.e., frequency) of symptoms. The total QUIP-RS score for
all ICDs and related disorders combined ranges from 0 to 112, and the ICDs-only score
ranges from 0 to 64. The scale was translated in French by a bilingual psychologist. It
was revised by two other persons with knowledge of French and expertise in rating
scales and questionnaires. The French version was then back translated from French to
English, and a final consensus regarding the two English versions (native and translated

from French) was reached between the three professionals.

Procedure
Patients were clinically assessed in each center by movement disorders neurologists
certified for MDS-UPDRS administration. Cognitive (MMSE, FAB) and behavioral

(ASBPD, QUIP-RS) scales were administered in-person on the same day by a
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psychologist at each center. All psychologists participated in a telephone training
session to standardize instructions for the administration of the ASPBD and QUIP-RS.
Only patients, and not caregivers or partners, were interviewed. Patients were
evaluated under their usual treatment, and patients with fluctuations were assessed in
the “On” state. To evaluate inter-rater reliability, 53 consecutive patients were tested
by 2 different psychologists, with an interval of 0 to 2 days between the 2 assessments.
For both tools, the patients were interviewed and not the caregivers, precluding any
bias due to different sources. Also, ASPBD and QUI-RS have not been developed to be

addressed to the caregiver.

Statistical analysis

We used standard methods for the validation of rating scales.?* In addition to
descriptive statistics, the following psychometric properties of the QUIP-RS scale were
examined using Stata (version 13 StataCorp, College Station, US): (i) Acceptability: Data
quality was considered satisfactory if more than 95% of the scale data were fully
computable. Score range, closeness of mean to median, floor and ceiling effects, and
skewness of score distributions were also analyzed. (ii) Internal consistency was
determined through Cronbach’s alpha coefficient (minimum accepted value: 0.70), the
item homogeneity coefficient (criterion value: > 0.30), and the item-total and item-rest
correlation corrected for overlap (criterion value: > 0.30). (iii) An exploratory factor
analysis (principal components analysis with varimax rotation) was carried out to
determine the scale structure. The number of factors was chosen according to usual

recommendations: Kaiser criteria, plot of eigenvalues, and part of variance expressed
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by principal components. (iv) Reproductibility: the Lin’s concordance coefficient was
used to determine the test-retest reliability of the QUIP-RS scale. Values >0.70 were
deemed satisfactory.”> (v) Hypotheses testing: Regarding convergent validity,
relationships between QUIP-RS scores, other quantitative measures of psychological
disorders, and PD-related measures were studied using correlation coefficients
(Pearson or Spearman, according to statistical distributions).?® External validity with
respect to the ASBPD scale was explored using correlation coefficients when items of
the ASBPD scale were considered as quantitative variables, and ANOVA or Kruskal-
Wallis tests when they were considered as categorical variables. Sensitive analysis was
performed regarding partial coefficients correlation adjusted for age. Relationships
between quantitative variables were assessed using Pearson or Spearman correlation
coefficients (according to statistical distribution) and were represented graphically

with a color-coded heatmap.
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RESULTS

Two hundred and eighty PD patients (58.5% men) were included in this study; their
characteristics are shown in Table 1. Mean age was 64.3 + 9.9 years and average
duration of disease was 6.1 + 2.1 years. Median H&Y was 2.0 (IQR: 2.0-2.5) and mean
(SD) MDS-UPDRS part Il score was 23.9 (10.7).

Results for data quality and acceptability of the QUIP-RS and ASBPD scales are
displayed in Suppl. Table 1 and Suppl. Table 2. Fully computable data were obtained
for 100% of the patients. The mean (SD) total score of QUIP-RS was 5.12 (7.90), with a
minimum value of 0 and a maximum of 40.

According to recommended cut-offs,'* 12.5% (n=35) of the patients had ICDs (score
>10). Eating behavior was the most frequent symptom (9.3% of patients, n=26, QUIP-
RS eating subscore score =7) whereas compulsive buying was present in 1 patient only

(QUIP-RS item buying subscore =8).

Internal consistency and exploratory factor analysis

Table 2 displays results for the internal consistency of the QUIP-RS scale. Cronbach’s
alpha coefficient was 0.72. The item-rest correlation for the scale as a whole ranged
from 0.25 (pathological gambling) to 0.55 (compulsive buying), and inter-item
correlations (Figure 1) were comprised between 0.04 (pathological gambling, punding)
and 0.43 (compulsive buying).

The principal components analysis forced the number of factors to two and explained

55% of the variance (inertia/information). The most consistent factors were coincident
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with eating behavior, hobbism, punding, and compulsive buying (factor 1) and

hypersexuality, dopaminergic addiction, and pathological gambling (factor 2).

Test-retest and inter-rater reliability

Test-retest reliability was determined in 53 patients (Table 2). The Lin concordance
coefficient was higher than 0.58 (95% CI=0.40; 0.76) for all items. For the total QUIP-RS
score, it was 0.85 (95% CI=0.77; 0.93), and 0.91 (95% Cl= 0.87; 0.95) for ICDs total

score.

Construct validity

The correlations between QUIP-RS and ASBPD were high for all items except
dopaminergic addiction and hobbyism and moderate for these two items (r=0.41 and
0.40 respectively, p<0.001) (Table 3). These results were confirmed when ASBPD was
considered as a categorical variable. For example, the coefficient between QUIP-RS
and ASBPD pathological gambling item considered as a continuous variable was 0.57
(p<0.001). The mean (SD) value of the QUIP-RS pathological gambling item was 0.09
(0.43) in patients with a score of 0 for the corresponding ASBPD item (n=267), 4.33
(3.94) for those with an ASBPD score of 1 (n=9), and 6.00 (3.61) for those with an
ASBPD score of 2 (n=3) (p<0.001). For dopaminergic addiction, patients with a score at
0 for ASBPD dopaminergic addiction item (n=267) had 0.23 + 0.88 for QUIP-RS
dopaminergic addiction item, those with an ASBPD score at 1 (n=11) had 2.36 £ 2.16,
and those with an ASBPD score at 2 (n=2) 3.00 = 4.24 (p<0.001). For hobbyism,

patients with a score at 0 for ASBPD item (n=248) had 0.83 + 1.86 for QUIP-RS, those

16



with an ASBPD score at 1 (n=28) had 2.54 + 2.44, those with an ASBPD score at 2
(n=12) 4.67 + 3.96, and with an ASBPD score at 3 (n=1) had 7.00 (p<0.001).

According to rules-of-thumb (r<0.3: no correlation; 0.3 to 0.5: week correlation; r>0.5:
moderate to good correlation), no clinically significant correlation was found between
the QUIP-RS total score (and items) and others scales: MDS-UPDRS (r=-0.18), Hoehn &
Yahr (r=-0.25), MMSE (r=0.04), FAB (r=0.14), HADS-Anxiety (r=0.19) and HADS-
Depression (r=0.16), Starkstein apathy scale (r=0.05) (Figure 1, Suppl. Table 3). Yet,
there was a correlation between the subitem 1.6 of MDS-UPDRS (referring to ICDs and
DDS) and QUIP-RS total score (r=0.47 (p<0.001)) as well as with the QUIP-RS items
referring to ICDs (r=0.50 (p<0.001). We found no correlation between the items 4.1
and 4.2 of MDS-UPDRS (referring to dyskinesia duration and impact) neither for QUIP-
RS total score (r=0.04 (p=0.59) and r=0.09 (p=0.15)) nor for QUIP-RS items referring to
ICDs (r=0.06 (p=0.33) and r=0.08 (p=0.20)).

Our results did not change after sensitivity analysis regarding partial coefficients

correlation adjusted for age (data not shown).

DISCUSSION

According to this study, the French version of the QUIP-RS appears to be a valid,
reliable, and precise instrument for the assessment of ICDs and related disorders in
patients with PD.

To date, there are only a few validated tools to assess ICDs and related disorders in PD.
However, such tools are essential as patients may not spontaneously report ICDs

because they do not make the link between these disorders, PD and antiparkinsonian
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treatment, or due to an embarrassment to talk about these symptoms. Questioning
the patient’s partner is also often decisive to know if the patient presents with ICDs
and related behaviors, providing crucial collateral information. It is necessary to have
scales allowing both to diagnose ICDs and related disorders, and to follow their change
under dopaminergic treatment or other interventions.

The Minnesota Impulsive Disorder Interview (MIDI) is a semi-structured interview used
to assess the degree of impulsivity related to compulsive behavior. Neither the internal
consistency of the items, nor the inter-reliability of the diagnoses made according to
this tool have been demonstrated. The validity of the MIDI has been reported in a
sample of patients with various psychiatric disorders but not in PD.?’

The SCOPA-PC is a validated screening instrument for psychiatric complications in PD,%®
including seven questions related to symptoms over the last month. Together with the
QUIP questionnaire, the SCOPA-PC is until now the only validated tool for screening
ICDs in PD. However, these questionnaires aim at diagnosing psychiatric complications
and ICDs but are not a tool for the follow up as they do not allow to rate severity.

The ASBPD scale assesses neuropsychiatric disorders in PD: hypodopaminergic
disorders, mood fluctuations according to the motor status, and hyperdopaminergic
disorders including items referring to ICDs and related behaviors. This scale has been
validated in several languages and shows good to excellent metric properties. This
scale is thus valuable for follow up but it is relatively long to complete (1 hour on
average) and thus is indicated primarily for research studies.

The QUIP-RS has been developed for the follow-up of ICDs and related disorders in PD

and appears to be a valid and reliable rating scale. Cut-offs for the diagnosis of all 4

18



ICDs (but not for DDS) have been proposed with a sensitivity and specificity >80%. The
QUIP-RS can be self- or rater-administered and have been translated and validated in
English and German. The main advantages of this scale are that it can be used for self-
report and that it can be completed in 5 minutes.

The acceptability of the French version QUIP-RS was excellent. A floor effect was
observed because a large proportion of patients did not experience high scores on
each items of ICDs and related disorders, and no patient obtained the highest score
showing that in this population only few patients had severe ICDs and related
disorders. This was also shown by the fact only 12.5% of patients reach the
recommended cutoff for presence of any ICD.*

Internal consistency parameters met the standard criteria. From the inter-items
correlations, we observed that variables are positively correlated, even if the strength
of relationships was low to moderate. These results were confirmed by factor analysis
highlighting principally two principal components: eating behavior, hobbyism, punding
and compulsive buying (factor 1) and hypersexuality, dopaminergic addiction and
pathological gambling (factor 2), with a moderate proportion of variance explained by
this two factors. This could be explained by the low number of patients having a
significant disorder using the recommended cutoff.*

The reproducibility was excellent apart for the item “dopaminergic addiction”, where
the retest reliability was 0.58. Such a low reliability regarding the item “dopaminergic
addiction” was also reported when validating the English version of the QUIP-RS. This
could be due to the formulation of the query related to this item on the first (common

thoughts) and second (urges/desires) dimension. Indeed, patients who have regular
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thoughts or preoccupations regarding their treatment, in order to avoid memory lapse,
may answer “yes” to this item without any real compulsive behavior, increasing the
risk of false positive. On the other hand, patients with a real compulsive use of their
dopaminergic treatment may answer “no” to the question as identifying compulsive
dopaminergic overuse with a self-reported questionnaire has been reported to be a
high challenge.?® Indeed patients frequently underestimate the efficacy of their
dopamine replacement therapy and argue that a new dose is actually necessary
because of the negative reinforcement of aversive OFF non-motor symptoms
combined with the risk of dopamine agonist withdrawal syndrome (DAWS), increasing
the risk of false negative.?® Moreover, alexithymia has been reported to be more
frequent in DDS PD patients, which may help explain why they minimize the
medication abuse compared to what caregivers reported.>® Therefore, a trained
instructor with a large clinical assessment may be needed to properly detect DDS.
Otherwise, a screening tool fulfilled by a caregiver could provide a better estimation of
dopamine medication overuse.

The external validity was good as a high level of association was observed between the
items of QUIP-RS and the ASBPD scale for the same constructs. By contrast, low
associations with scales measuring other constructs were noticed. This confirmed the
specificity of the QUIP-RS in assessing the behavioral disorders.

In light of these results, we propose that the French version of the QUIP-RS is a
comprehensive, valid, reliable, and precise instrument for the assessment of ICDs and

related behaviors in Parkinson’s disease.
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FIGURE CAPTIONS:

Figure 1. Heatmap representation of correlation coefficients between the QUIP-RS
total score (and items) and others scales

Correlation coefficients (Spearman r) are color-coded as shown on the Horizontal bar
on top of the figure. ICD: Impulse control disorders; DDS: dopamine dysregulation
syndrome; MDS-UPDRS: Movement Disorders Society Unified Parkinson Disease Rating
Scale; H&Y: Hoehn and Yahr scale; MMSE: Mini-Mental State Examination; FAB: Frontal
assessment battery; HADS: Hospital Anxiety and Depression Scale.
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Table 1: Demographical and clinical characteristics of study participants (n=280)

Characteristics % or mean = SD
Gender, male 58.4%

Age (years) 64.3+9.9
Duration of disease (years) 6.1+2.1
MDS-UPDRS 23.9+10.7
Hoehn and Yahr 22+05
Levodopa (LED) (mg/day) 355.6 (270.5)
DA (LED)(mg/day) 192.8 (103.2)

Treatment TOTAL LED (mg/day) 518.7 (305.4)

MMSE 28.1+2.8
FAB 16.5+2.1
HADS (anxiety) 6.9+3.6
HADS (depression) 53+34
Starkstein apathy scale 12.1+5.7

MDS-UPDRS: Movement Disorders Society-Unified Parkinson Disease Rating Scale; LED:
Levodopa equivalent dose; DA: dopamine agonists; TOTAL LED: Total levodopa equivalent
dose including all antiparkinsonian drugs; MMSE: Mini-Mental State Examination; FAB:

Frontal Assessment Battery; HADS: Hospital Anxiety and Depression Scale.



Table 2: QUIP-RS internal consistency and Test-Retest reliability

Item-total Item-rest .Aver.a\ ge I?eproducibility
correlation correlation |nter-|t¢-::m Cronbach Lin conc'o'rdance
correlation coefficient

Pathological gambling 0.47 0.25 0.31 0.73 0.87 [0.82; 0.92]
Hypersexuality 0.66 0.49 0.25 0.67 0.91 [0.87; 0.96]
Compulsive buying 0.70 0.55 0.24 0.66 0.83[0.76; 0.91]
Eating disorder 0.61 0.43 0.27 0.69 0.87 [0.80; 0.94]
Total ICDs 0.91 [0.87; 0.95]
Hobbyism 0.67 0.50 0.25 0.67 0.80 [0.70; 0.90]
Punding 0.52 0.32 0.29 0.71 0.86 [0.78; 0.93]
DDS 0.65 0.48 0.26 0.66 0.58 [0.40; 0.76]
Total QUIP-RS 0.85 [0.77; 0.93]

ICDs: Impulse control disorders, DDS: dopamine dysregulation syndrome



Table 3: External validity in comparison to ASBPD scale

Correlation coefficient' = Mean + SD (n)? p-value

:0.09 + 0.43 (267)
:4.33+3.94 (9)
:6.00 + 3.61 (3)
:12.0 £ NE (1)

Pathological gambling 0.57 (p<0.001) p<0.001

:0.28 + 0.86 (243)
£ 4.00 +2.91 (27)
:6.75 + 3.06 (8)
:13.5+0.71 (2)

Hypersexuality 0.70 (p<0.001) p<0.001

_~ o~~~

:0.25 +0.91 (262)
:3.25 +2.24 (16)
£ 6.00 + NE (1)
:9.00 + NE (1)

Compulsive buying 0.56 (p<0.001) p<0.001

:0.47 + 1.38 (186)
: 2.46 + 2.52 (71)
£ 6.89 +2.77 (19)
©9.25 +3.50 (4)

Eating disorder 0.64 (p<0.001) p<0.001

(
:0.83 + 1.86 (239)
1 2.54 + 2.44 (28)
£ 4.67 £3.96 (12)
:7.00 £ NE (1)

Hobbyism 0.40 (p<0.001) p<0.001

:0.07 + 0.46 (248)
:1.10 + 1.48 (20)

£ 4.50 + 4.20 (10)
:10.50 + 6.4 (2

Punding 0.61 (p<0.001) p<0.001

Dopamine dysregulation
syndrome

:2.36+£2.16 (11)
:3.00+4.24 (2)
:NA

0.41 (p<0.001)

(

(

(2)
:0.23 + 0.88 (267)

2 p<0.001
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! Correlation coefficient between QUIP-RS and ASBPD items (as a quantitative variables)
2 Study of relation between QUIP-RS and ASBPD items (ASBPD as a categorical variable)

ASBPD : Ardouin scale of behavior in Parkinson’s disease ;.





