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ABSTRACT 

 

Background: The study objective was to determine the frequency, demographic and clinical 

correlates (such as age, sex, PD severity, and dopaminergic treatment) of impulse control disorder 

symptoms (ICDs) and related behaviors in Parkinson’s disease (PD) patients with (PD-D) and without 

(PD-ND) dementia.  

 

Methods: We analyzed historical data from a national, multi-center, cross-sectional database, and 

assessed ICDs and related behaviors with the Scale for Evaluation of Neuropsychiatric Disorders in 

PD (SEND-PD) administered as a semi-structured interview to PD-D (N=85) and PD-ND (N=444) 

patients, and their informants.   

 

Results: Dopamine agonist therapy use was common and comparable in the two groups (78.8% in 

PD-D vs. 82.9% in PD-ND), but ICDs (23.5% vs. 13.3%, p=0.02), hobbyism-punding (32.9% vs. 

10.6%, p<0.001) and dopaminergic medication abuse (8.2% vs. 3.2%, p=0.03) were more common in 

the PD-D group.  

 

Conclusions: The finding that ICDs and related behaviors are more common in PD patients usually 

treated with dopamine agonists who also have comorbid dementia, suggests that the neural substrates 

associated with PD dementia may also predispose to development of compulsive behaviors. 
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INTRODUCTION 

Impulse control disorder (ICDs) and related behaviors, including compulsive gambling, buying, 

sexual, and eating behaviors, hobbyism, punding, and dopamine dysregulation syndrome, can occur as 

a behavioral complication of dopamine replacement therapy (DRT), particularly with dopamine 

agonists (DAs) but also with higher-dose levodopa, in patients with Parkinson’s disease (PD)(1-3).  

Additional variables associated with ICDs in different studies include types of DA, younger age, male 

sex and early onset of PD (4-6).  

 

As the strongest risk factors for ICD development in PD are DA treatment and younger age, and given 

that cognitively impaired patients are typically older and less likely prescribed a DA, it is not 

surprising that ICDs have not been commonly reported in PD patients with comorbid dementia (PD-

D).  In Poletti et al.’s 2013 cross-sectional single-center study of 805 PD patients, ICD symptoms 

were less common in PD-D patients compared with non-demented patients (PD-ND) (3.8% vs. 9.6%), 

but only 16.4% of the PD-D patients were on a DA compared with 63.2% of the PD-ND group.  As 

such, this may have been an artifact of DA prescribing practice (7). 

 

Here we utilize a large multicenter PD database, including 67 demented patients prescribed a DA, to 

examine the frequency and correlates of ICDs in PD patients with and without dementia.  Our 

hypothesis was that the rates of ICDs would be lower among PD-D as compared with PD-ND 

patients, consistent with the different rates of DA prescription between both groups, as well as the 

literature to date.  

 

METHODS 

Design 

This study used data from a large multicenter, cross-sectional, observational, nationwide (Spain) 

psychometric scale validation study in PD (8), collected from 2010 to 2011. 

  

Patients 
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Consecutive patients were included if they met the following criteria: [1] diagnosis of PD by a 

neurologist applying PD-validated diagnostic criteria (9); [2] participating primary caregiver; and [3] 

signed informed consent for study participation (8). Patients who did not meet all inclusion criteria 

and those with a severe disease or health condition that could interfere with the appropriate 

assessment of PD manifestations were excluded. 

 

Caregivers 

The primary caregiver was defined as ”any person who, without being a professional or belonging to a 

social support network, usually lives with the patient and in some way is directly implicated in the 

patient’s care or is directly affected by the patient’s health problem” (10).   

 

Assessments 

We administered the following instruments: 

1. Hoehn and Yahr staging (HY) for disease severity (11). 

2. Scales for Outcomes in Parkinson’s Disease-Motor (SCOPA-Motor) (12, 13). 

3. Mini-Mental State Examination (MMSE) for global cognition (14). 

4. Lexical fluency (score ≤9 considered as impairment) (15). 

5. The Pill Questionnaire, an index of mental organization and functioning in a daily living situation 

(16). 

6. Clinical Impression of Severity Index-PD (CISI-PD), a global evaluation based on the clinical 

impression of overall PD severity.(17, 18). 

7. Scale for Evaluation of Neuropsychiatric Disorders in PD (SEND-PD) (8), a health professional-

based assessment scored through an interview with the patient or caregiver.  It is composed of 12 

items, each one scoring for severity from 0 (not present) to 4 (very severe), divided into three 

subscales: psychotic symptoms (4 items), mood/apathy (5 items), and ICDs and related behaviors 

(3 items).  The latter three items cover: (i) hobbyism-punding, phrased as, “Does he/she undertake 

repetitive activities daily without any real need, spend a long time doing it, or feel annoyed and 

irritated if not allowed or recriminated for it?; (ii) ICDs, phrased as, “Has he/she presented with 
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impulsive behavior, things he/she cannot stop doing, such as: doing excessive or unnecessary 

shopping, spending lots of time and money in gambling, or exaggerated sexual interest?”; and (iii) 

dopaminergic drug abuse (i.e., dopamine dysregulation syndrome), phrased as, “Does he/she take 

medication with a higher frequency or dose than prescribed?”.  The SEND-PD has been validated 

in three separate studies (8, 19, 20). 

 

Procedure 

Data were captured by 106 neurologists in a Spanish nationwide study from April 2010 until May 

2011(8).  We administered the interview primarily to the patient in the presence of the caregiver, who 

could correct, clarify, or provide the responses in case of patient unawareness or unreliability.  An 

independent company (Pivotal S.L.) monitored the study. Once collected and properly recorded, data 

were transferred to an author (PMM) for data analysis. 

 

Patients were categorized into probable PD-D or PD-ND (21).  Diagnosis of PD-D was 

operationalized as: [1] PD according to recognized diagnostic criteria (9); [2] dementia syndrome 

developed at least 1 year after PD onset (21); [3] MMSE score <26 (15); [4] impairment in at least 

two of the following tests: serial sevens, lexical fluency, MMSE pentagons, and 3-word recall (15); 

[5] Pill Questionnaire showing impact on ADLs (16); and [6] absence of severe depressive and 

psychotic manifestations (score ≤2 in the SEND-PD items for depression, hallucinations, and 

delusions) and absence of delirium (15, 21)  

 

Ethical aspects 

The scale validation study, from which data for this present one are derived, was approved by the 

Ethics Committee of the Alzheimer Disease Research Unit, CIEN Foundation, Carlos III Institute of 

Health, and was reported to the Spanish Medicines Agency (Protocol code: 06-NEU-ANEP-01-01-

10).  Written information about the study was provided to the participant candidates and their 

caregivers and was complemented with verbal information by the researcher if required. The 
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information material and signature documents were reviewed and accepted by the Ethics Committee.  

All patients and caregivers signed the informed consent for participation in the study.   

 

Data analysis 

The SEND-PD evaluates the severity of the neuropsychiatric manifestations, but the prevalence of the 

neuropsychiatric symptoms can also be determined considering SEND-PD items as absent (score=0) 

or present (score ≥1).  In addition to descriptive statistics for SEND-PD, the following methods were 

used, as needed: [1] calculation of the levodopa equivalent daily dose (LEDD) (22); a separate 

calculation was carried out for DA and total (DA plus levodopa) LEDD; [2] as main data were ordinal 

or did not fit normal distribution (Shapiro-Francia test; all p <0.0001), the Mann-Whitney or Kruskal-

Wallis test were used for comparison between groups; [3] bivariate associations were analyzed with 

the Spearman rank correlation coefficient; values >0.60 were considered a “strong correlation”; and 

[4] multiple logistic regression models for detecting predictors of presence of the neuropsychiatric 

disorders were constructed using sets of independent variables without relevant collinearity among 

them (all with Spearman correlation coefficients <0.60 and postestimation variance inflation factors 

1/VIF >0.60). Non-parametric tests were used for comparison and correlation because the non-normal 

distribution of the main variables (Shapiro-Francia test; all <0.0001).  For multiple testing correction 

balanced for type I and type II errors, the Benjamini–Hochberg method was applied (23). Comparison 

of correlation coefficients was carried out by Fisher z transformation. 

 

RESULTS 

Participant characteristics 

Six hundred thirty-three patients were included in the original study (8).  Missing data, incomplete 

cognitive state evaluation, or any other problem to make a clear diagnosis of PD-D or PD-ND led to 

exclusion of 104 patients (16.43%).  Excluded patients were older (p=0.005), had more severe motor 

disorder (p<0.001) and had more advanced disease (p<0.001) than included patients. Their DA daily 

dose was significantly lower than for included patients (209.86±157.30 vs. 261.70±165.56 mg/day; 

p<0.0001).  
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Frequency and correlates of dementia 

Eighty-five of 529 (16.1%) patients were diagnosed with PD-D; characteristics of the sample by 

dementia status are in Table 1.  PD-D patients, compared with PD-ND patients, were older, had 

longer duration and later onset of PD, and were more impaired on all motor and non-motor measures.  

DA use was common and similar in both groups (78.8% of PD-D vs. 82.8% of PD-ND, p=0.38) and 

DA LEDD was similar (p=0.19).  However, we note that the higher total LEDD in the PD-D group, in 

the face of similar DA LEDD, reflected that higher doses of levodopa had been used in the PD-D 

group. 

 

Prevalence and severity of ICD and related behavior symptoms by dementia status 

The prevalence and severity of the ICDs are shown in Table 2.  After correction for multiple 

comparisons, ICDs and hobbyism-punding were significantly more common in PD-D compared with 

PD-ND patients. In addition, the mean severity of SEND-PD scores was higher in PD-D patients for 

all ICDs and related behaviors.  The rates and severity of dopaminergic drug abuse were also 

significantly higher in PD-D patients than in PD-ND. 

 

In those treated with a DA, impulse control disorder and hobbyism-punding symptoms were more 

common compared with non-DA-treated patients (Supplementary Table 1).  Examining rates of 

behaviors in DA-treated patients only, they were 2-3 times higher in patients with co-morbid dementia 

vs. those without dementia.  The sample size of patients not on a DA was too small to do a 

meaningful between-group comparison.  

 

Multi-variable predictors of ICD or related behavior disorder symptoms 

Examining the entire study population, in two multiple logistic regression models (one with DA 

LEDD and the other with total LEDD included as a co-variate), co-morbid dementia was 

independently associated with presence of hobbyism/punding in both models (Supplementary Table 

2).  In addition, increasing disease severity in both models was an independent predictor of all three 
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behaviors; younger age predicted ICDs, and hobbyism-punding behaviors, and male sex predicted 

presence of ICDs.   

 

DISCUSSION 

In this examination of ICDs and related behaviors in a cross-sectional, national, multi-site PD cohort 

with very high dopamine agonist use from 2010 until 2011, we found that the symptoms of ICDs, 

hobbyism-punding, and dopaminergic drug abuse were more common and more severe in demented 

compared with non-demented patients.  Consistent with previous research, DA use was associated 

with both ICDs and hobbyism-punding behaviors. In multi-variable models, other predictors of some 

or all behaviors, also consistent with previous research, were increasing disease severity, younger age 

and male sex.  

 

We also found that patients with comorbid dementia had higher rates of all three behavioral variants 

compared with their non-demented counterparts, both in the DA-treated group and in the overall 

population.  In an aforementioned study (7), ICD rates were lower in PD-D compared with PD-ND 

patients, but this may have been because demented patients were not commonly prescribed a DA or 

higher doses of levodopa therapy.  The association we observed between dementia and higher rates of 

ICDs and related behaviors in PD has not been reported previously to our knowledge, likely in part 

because of the fact that DAs, the primary medication risk factor for ICD development, are not 

commonly prescribed to older patients or those with dementia, due to concerns about side effects 

including psychosis, confusion and sedation.  However, in this population, nearly 80% of dementia 

patients were taking a DA, comparable to non-demented patients.  The findings suggest that in the 

face of DA treatment, comorbid dementia may likely increase the risk of developing ICDs and related 

behaviors, although causality cannot be determined from a cross-sectional study.  It is important to 

note that higher total levodopa exposure may also have contributed to the higher frequency of ICD 

behaviors in the PD-D group, consistent with previous research from the DOMINION study that 

suggested higher levodopa exposure was associated with ICDs in PD (6). However, even when 
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accounting for this in a multivariate analysis, PD dementia still significantly contributed to prediction 

of hobbyism-punding.  

 

The underlying cause of the increased rate of ICDs in patients with PD-D is unclear. However, an 

increased rate of neuropsychiatric symptoms, such as psychosis and REM sleep behavior disorder, is 

well-recognized in PD-D, likely reflecting the more widespread distribution of PD-related pathology 

in brain areas involved in emotional and behavioral functioning, and more extensive involvement of 

non-dopaminergic neurotransmitter dysfunction. It is also possible that an increase in ICD-like 

behaviors captured in the study questions is a non-specific phenomenon in patients with dementia.  

Disinhibition is common in Alzheimer’s disease (AD) and increased even in patients with mild 

cognitive impairment (24).  However, these studies used the Neuropsychiatric Inventory to assess 

symptomatology, which does not specifically assess ICDs, and ICD-type behaviors have not been 

specifically reported in other dementias such as AD.  

 

Whilst compulsive behaviors such as hyper-orality are common in patients with fronto-temporal 

dementia (FTD), the presentation of these behaviors are different from ICDs in PD, and the 

underlying neuropathology of FTD differs significantly to that of PD-D.  In addition, more complex, 

repetitive behavioral routines are also common in FTD, reported to occur in 22% of patients (25), and 

it is possible that PD-D itself might manifest such frontally-mediated signs.  Bentivoglio and 

coworkers suggested a frontal lobe dysfunction, with imbalance between ventral and dorsal fronto-

striatal loops, in patients with ICDs (26).  However, to date repetitive behaviors mimicking ICDs and 

related behaviors have not clearly been associated with PD-D specifically.   

 

In terms of limitations, our study design using the MMSE did not allow us to determine if frontal 

executive deficits are primarily associated with ICDs and repetitive behaviors in this population.  

Therefore, we are unable to draw more specific conclusions on the underlying cause of an increased 

rate of these reported behaviors in PD-D, and further studies are required to compare behavioral 
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features in PD-D and other dementias, including instruments that assess ICD-like behaviors such as 

the SEND-PD, and assess specific cognitive domain in more detail.  

 

 In addition, we note that DA prescribing was much higher across the PD sample population, in 

particular among the PD-D patients, than is considered advisable in updated clinical practice 

guidelines.  However, data for this study was obtained in 2010 and 2011, a period  during which DA 

agonist use was much higher among PD patients in general compared with now(27), in part due to the 

limited data on ICDs in PD at that time.  Finally, the SEND-PD includes only three questions to 

evaluate ICDs and related behaviors, does not include compulsive eating, and this section of the 

SEND-PD has not been validated.  However, there were no PD-specific ICD rating scales available 

when this data was collected. 

 

Our results demonstrate that ICDs and related behaviors are at least as common, if not more common, 

in primarily DA-treated PD patients with comorbid dementia compared with non-demented patients, 

suggesting that the neural substrates underpinning dementia in PD may predispose to the development 

of compulsive behaviors in this population under DA treatment.  If so, this could be related to 

dementia-associated monoaminergic deficits, changes in neural pathways such as cortical (e.g., 

prefrontal cortex) deficits or cortical-striatal connectivity changes, or cognitive impairments.  

Regardless, the findings of this study demonstrate that significant cognitive impairment may be a risk 

factor for development of ICDs and related behaviors when biases in prescription patterns are 

accounted for, which is of clinical significance and provides additional justification for using DAs 

cautiously in patients with significant cognitive impairment.  

Table 1 

 

 

 

Table 2  
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