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Abstract
Int roduct ion: Impulse control disorders (ICD), including hypersexuality, compulsive gambling, 
buying, eat ing, shopping and dopaminergic medicat ion use, have been reported to occur 
frequent ly in Parkinson’s disease (PD). Punding (complex, repet it ive, excessive, non-goal 
oriented behaviours) has also been described. As pat ients may not  report  such behaviours to 
their neurologist . ICD and punding appear to be under-recognised in clinical pract ice.
Met hod: We prospect ively screened 216 consecut ive pat ients (102 men, age 77±5 years) 
with idiopathic PD. Pat ients and their caregivers were encouraged to complete a 
quest ionnaire with six quest ions on symptoms related to ICD and punding.  In addit ion, we 
obtained a random sample matched by age and sex of 216 pat ients with idiopathic PD, 
and ret rospect ive analysis of symptoms related to ICD and punding who had been referred 
spontaneously.
Result s: Only 20 cases (9.26%) of 216 pat ients with PD who answered the quest ionnaire 
prospect ively presented ICD and /  or punding,  some involving more than one type of 
repet it ive behaviour and reward-seeking: 7 hypersexuality (3.24%), 2 pathological 
gambling (0.93%), 4 compulsive buying (1.85%), 2 compulsive eat ing (0.93%), 8 punding 
(3.70%) and 1 abuse of medicat ion (0.46%). Of the ret rospect ive sample of 216 age- and 
gender-matched pat ients, only 5 (2.31%) had spontaneously ment ioned these symptoms: 
2 hypersexuality (0.93%), 2 pathological gambling (0.93%) and 1 punding (0.46%).
Conclusions: Pat ients with PD do not  spontaneously admit  the presence of ICD or punding 
and these behaviours appear to be under-recognised in clinical pract ice. A screening 
quest ionnaire is needed to ensure their detect ion.
© 2010 Sociedad Española de Neurología. Published by Elsevier España, S.L. All rights 
reserved.

☆ This work has been part ially presented in poster format  at  the 13th Nat ional Meet ing on Psychiat ry, Madrid 2009.
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Introduction

Non-motor symptoms in Parkinson’s disease (PD) have been 
receiving more and more at tent ion over the course of the 
last  decade, with psychopathological disorders being of 
part icular interest  given the frequency with which they are 
present  and their seriousness. In this group of symptoms, 
repet it ive and reward-seeking behaviours1 have been 
reported that  include impulse cont rol disorder (ICD) and 
stereotyped behaviour (punding).1-8

DSM-IV9 defi nes ICD as the inabilit y to resist  an impulse, 
at t ract ion or temptat ion to perform an act  that  results in 
harm to self  or to one’s surroundings. It  includes alterat ions 
in sexual behaviour, ludopathy or pathological gambling, 
compulsive shopping, bulimic episodes and compulsive use 
of medicat ion. The predisposing factors for the development  
of ICD in PD are being male, durat ion of the evolut ion of the 
disease, early onset  of disease, predominant ly rigid-akinet ic 
forms of PD, high doses of levodopa, t reatment  with 
dopaminergic agonists, personal or family history of 
substance abuse or affect ive disorders, and impulsive 
personality.1-10

Stereotypical behaviour or punding consists of automat ic, 
purposeless, motor rituals that  are not  associated with 
compulsion; they are generally related to previous hobbies 
and are accompanied by a subj ect ive feeling of fascinat ion 
and pleasure: cleaning act ivit ies, assembling and 
disassembling obj ects, gardening tasks, writ ing, drawing or 

crafts, etc. The predisposing factors in PD are high doses of 
levodopa, as well as dopaminergic agonists in monotherapy 
or in combinat ion-1,2,5,7,10-13

Most  authors agree that  the prevalence of ICD in PD is 
higher than what  is seen in the general populat ion, which is 
from 0.3-1.3%. However, this prevalence in PD varies great ly 
among the dif ferent  series published in the literature1-8,10-19 
depending on whether the studies are prospect ive or 
ret rospect ive, if  the pat ient  is asked direct ly about  the 
symptoms or not , if  all PD pat ients are included or only 
those who are being t reated with dopaminergic agonists, 
and according to the symptoms being assessed in each series 
(hypersexuality, gambling, compulsion for shopping, food or 
medicat ion, and punding).

One of the issues we face as regards ICD and punding in 
PD is the diffi culty that  often arises in establishing the 
diagnosis. Not  all pat ients are aware of their problem, and 
will somet imes respond aggressively to the people around 
them who t ry to convince them that  they need medical 
care. For these reasons, symptoms related to ICD and 
punding are generally not  spontaneously reported to the 
neurologist  at  regular check-ups for PD.

We carried out  a prospect ive study in which all consecut ive 
PD pat ients who went  to the Neurology Department  were 
asked direct ly about  the presence of symptoms relat ing to 
ICD and punding,  with the aim of detect ing all the exist ing 
cases and compare them to a ret rospect ive sample in which 
the pat ients had spontaneously reported these symptoms.

PALABRAS CLAVE
Enfermedad 
de Parkinson;
Trastorno del cont rol 
de los impulsos;
Comportamiento 
estereot ipado

Trastornos del control de los impulsos y punding en la enfermedad de Parkinson: 
la necesidad de una entrevista estructurada

Resumen
Int roducción: Los t rastornos del cont rol de impulsos (TCI) que incluyen hipersexualidad, 
ludopat ía, compulsión por comer, comprar y consumir fármacos dopaminérgicos, han sido 
descritos en la enfermedad de Parkinson (EP) así como el punding (comportamiento es-
tereot ipado que comprende rituales motores automát icos, sin fi nalidad). Dado que los 
pacientes no suelen referir a su neurólogo estas conductas, el TCI y el punding están in-
fradiagnost icados en la práct ica clínica.
Mét odo: Prospect ivamente a 216 pacientes consecut ivos (102 hombres, edad media 
77 ± 5 años) con EP idiopát ica se les preguntó sistemát icamente sobre síntomas relacio-
nados con TCI y punding.  Además, se obtuvo una muest ra al azar apareada por edad y 
sexo, de 216 pacientes con EP idiopát ica, y se revisó ret rospect ivamente la presencia de 
síntomas relacionados con TCI y punding que habían sido referidos espontáneamente.
Result ados: Veinte casos (9,26%) de 216 pacientes con EP que contestaron el cuest ionario 
de forma prospect iva presentaron TCI y/ o punding,  algunos de ellos con más de un t ipo 
de conducta repet it iva: 7 hipersexualidad (3,24%), 2 ludopat ía (0,93%), 4 compra com-
pulsiva (1,85%), 2 at racones (0,93%), 8 punding (3,70%) y uno abuso de medicación 
(0,46%). De la muest ra ret rospect iva de 216 pacientes apareados por edad y sexo, sólo 
5 pacientes (2,31%) habían referido de forma espontánea estos síntomas: 2 hipersexuali-
dad (0,93%), 2 j uego patológico (0,93%) y uno punding (0,46%).
Conclusiones: Los pacientes con EP no admiten espontáneamente la presencia de TCI y 
punding,  por lo que estas conductas están infradiagnost icadas. Para garant izar su detec-
ción es necesaria la realización de una ent revista dirigida.
© 2010 Sociedad Española de Neurología. Publicado por Elsevier España, S.L. Todos los 
derechos reservados.



168 A. Ávila et  al 

Patients and methods

Over the course of 7 months, 216 consecut ive pat ients 
(102 males and 114 females) were included with a mean age 
of 77±5.00 years (56-93 years) diagnosed with PD according 
to the criteria of the Brit ish Brain Bank20 and who at tended 
the Neurology Outpat ient  Clinic at  the Hospital General de 
l’ Hospitalet . Those PD pat ients who had previously been 
diagnosed with ICD and/ or punding were excluded. During 
the visit ,  they were given a 6-item quest ionnaire (table 1) 
designed by a psychiat rist  (XC) about  symptoms related 
with ICD and punding.  The quest ionnaire was self-rated and 
could be answered by the pat ients themselves and/ or the 
person accompanying them with yes/ no answers. In those 
cases with an affi rmat ive answer, they were quest ioned in 
greater depth about  the symptoms reported to see if  they 
met  DSM-IV9 criteria for ICD or punding.

Later, using a database of pat ients diagnosed with PD 
according to the criteria of the Brit ish Brain Bank20 who 
usually visited the neurology outpat ient  clinic, a sample 
comparable to the previous one was obtained and consisted 
of 216 pat ients matched for age and gender: 97 males and 
119 females with a mean age of 77.14±4.99 years (56-93 
years). A ret rospect ive review was conducted in search of 
the existence of ICD and/ or punding symptoms spontaneously 
reported by the pat ients or by the people accompanying 
them during their rout ine visits.

Gender, age, years of evolut ion of PD, the Hoehn-Yahr 
scale,21 types and doses of ant i-Parkinson’s t reatment  were 
recorded for both groups of pat ients. We calculated the daily 
levodopa equivalent  dose (DLED) for all the doses of levodopa 
in its various formulat ions (levodopa-carbidopa, levodopa-
benserazide, slow-release levodopa, levodopa+entacapone) 
and the total daily levodopa equivalent  dose (TDLED) for all 
the doses of levodopa and dopaminergic agonists. To do so, 
we used the formulae described in other art icles having 
similar characterist ics:3,11,12 100 mg of levodopa=130 mg of 
slow-release levodopa=70 mg of levodopa+entacapone=1 mg 
of pramipexole=5 mg of rot igot ine=5 mg of ropirinol. Other 
ant i-Parkinson’s medicat ions (amantadine, selegiline or 
rasagiline) were not  included in the analysis.

The data analysis was performed using the SPSS stat ist ical 
software programme for Windows. After an init ial descript ive 
study, the dif ferent  variables of interest  were compared 
between both groups of study by means of the followings 
tests:

1.  Student ’s “ t ”  test  for independent  data or Mann-Whitney 
U test , in the event  that  the assumpt ion of normality was 
not  met , to compare quant itat ive variables.

2.  Chi-square test  to analyze qualitat ive variables.

P values of 0.05 or less were deemed stat ist ically 
signifi cant .

Results

The descript ive analysis of the variables gender, age, years 
of evolut ion of PD, Hoehn-Yahr scale,20 DLED, and TDLED for 
both samples of pat ients with PD is refl ected in table 2. We 
fi nd signifi cant  dif ferences in the years of evolut ion elapsed 
since the onset  of PD between the group of prospect ively 
collected pat ients and the ret rospect ive sample matched 
for age and gender. There are no signifi cant  dif ferences 
between groups in any of the other variables.

Of the total of 216 PD pat ients who answered the 
quest ionnaire prospect ively, ICD and/ or punding was 
detected in 20 cases (9.26%); some of them had more than 
one type of repet it ive and reward-seeking behaviour 
associated: 7 cases of hypersexuality (3.24%), 2 cases of 
gambling (0.93%), 4 cases of compulsive shopping (1.85%), 
2 cases of compulsion for food (0.93%), 8 cases of punding 
(3.70), and one case of medicat ion abuse (0.46%). The 
characterist ics of gender, age, age at  onset  of PD, Hoehn-
Yahr’s scale, types of medicat ion, and doses are presented 
in table 3.

Of the ret rospect ive sample of 216 pat ients matched for 
age and gender, only 5 pat ients (2.31%) had spontaneously 
reported symptoms related with repet it ive and reward-
seeking behaviours: 2 pat ients with hypersexuality (0.93%), 
2 pat ients with gambling (0.93%), and one pat ient  with 

Table 1 St ructured quest ionnaire on symptoms associated with impulse cont rol disorder and stereotypical 
behaviour (punding)

Have you observed any change in your sexual behaviour since the onset  of Parkinson’s disease? □ Yes 
□ No 

Have you not iced an interest  and/ or excessive spending on slot  machines, lot teries, sports pools, and/ or bingos? □ Yes 
□ No 

Do you make excessive and unnecessary purchases (clothing, food, worthless obj ects)? □ Yes 
□ No 

Do you perform any kind of repet it ive behaviour or act ivit ies such as assembling and taking apart  radios, 
cell phones, video players, or other types of oddit ies or quirks?

□ Yes 
□ No 

Do you think that  you somet imes eat  too much or do you binge? □ Yes 
□ No 

Do you insist  on and/ or abuse your medicat ion? □ Yes 
□ No 
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punding (0.46%). The characterist ics of gender, age, age at  
onset  of PD, Hoehn-Yahr’s scale, types of medicat ion, and 
doses are recorded in table 4.

Discussion

The reported prevalence of ICD associated to PD is 6-9% and 
can be as much as 13% if  only PD pat ients t reated with 
dopaminergic agonists are included.1-19 It  is diffi cult  to 
ascertain the t rue prevalence of these disorders because 
they are under-diagnosed. In many cases, the pat ients do 
not  report  these types of behaviours because they do not  
consider them to be abnormal, unpleasant , or because they 
do not  relate them to their PD. However, early recognit ion 
is important , given that  these repet it ive behaviours tend to 
interfere with normal eat ing, hygiene, sleep, and medicat ion 
schedules.

We carried out  a prospect ive study of 216 pat ients with 
PD who were asked direct ly about  symptoms related with 
ICD (hypersexuality, gambling, compulsive shopping, 
hyperphagia, and medicat ion abuse) and punding and 
compared it  with a ret rospect ive sample matched for age 
and gender. Ret rospect ively, only fi ve pat ients (2.31%) had 
reported ICD symptoms, whereas when the pat ient  and/ or 
person accompanying them were asked direct ly at  the visit ,  
20 pat ients affected (9.26%) were ident ifi ed.

The presence of ICD has been related to being male, 
years of evolut ion of disease, early onset  of disease, high 
doses of levodopa, and the use of dopaminergic agonists.1-8, 

10 On comparing both groups, we have found a signifi cant  
dif ference in the years of evolut ion of PD between the 
prospect ive sample and the ret rospect ive sample matched 
for age and gender, given that  the ret rospect ive sample has 
a longer interval since being diagnosed with PD. Nevertheless, 
this datum does not  change the conclusions of the study, 
since the presence of ICD is known to be related with a 
longer t ime of evolut ion of PD. We have not  found signifi cant  
dif ferences between both groups in any of the other 

variables examined (Hoehn-Yahr’s scale, DLED, and TDLED), 
meaning that  both samples are comparable. The use of 
dopaminergic agonists, as a class effect  and, hence, 
unrelated to the type or dose, has been associated with the 
presence of ICD and/ or punding.1,3-5,8,10,12 However, of the 25 
pat ients from both groups in whom some type of ICD is 
ident ifi ed, 6 cases (24%) were being t reated with levodopa 
in monotherapy or associated with rasagiline or selegiline, 
and consequent ly, without  any dopaminergic agonist .

If  each ICD is analyzed separately, with respect  to 
alterat ions in sexual behaviour we fi nd hypersexuality, 
defi ned as the appearance of greater demands on the 
person’s partner for sexual act ivity, frequent ing sex venues, 
searching for and visit ing pornographic websites on Internet , 
buying pornographic magazines, etc. The prevalence of 
hypersexuality varies widely.1,4,5,7,8,14 In a recent  prospect ive 
study, the authors cite a prevalence rate of 2.4% in pat ients 
with PD that  can go as high as 7.2% in pat ients t reated with 
dopaminergic agonists.1 In our series, we have found a 
prevalence of 0.93% in the ret rospect ive series, which 
increases to 3.24% in the prospect ive series. All the cases 
are males, who do not  recognize their hypersexuality as 
being pathological, who display a large increase in the 
sexual act ivity they demand of their partner, despite the 
fact  that  it  is somet imes associated with impotence. In 
many cases, the families do not  report  it  to the physician 
out  of modesty and the targeted quest ions facilitate the 
manifestat ion of these symptoms.

Insofar as ludopathy or pathological gambling is 
concerned, it  appears in 0.5-7% of cases, depending on the 
series.1,4,5,7,8,15-18 In our set t ing, it  is more closely related to 
slot  machines, whereas in other count ries, card games and 
visit ing casinos are more common.6,15 Although it  was 
init ially thought  to be related to the use of pramipexole, 
we now know that  it  is related to t reatment  with any type 
of dopaminergic agonist  as a class effect , and that  it  is not  
associated with the dose administered or with the type of 
agonist . It  is generally serious, with great  impact  on social 
and family relat ions, and this is, perhaps, the reason why it  

Table 2 Clinical characterist ics of Parkinson’s pat ients in the prospect ive and ret rospect ive groups

Clinical characterist ics Prospect ive group (n=216) Ret rospect ive group (n=216) p

Age in years, Mean±SD 
(minimum-maximum)

77±5 years (56-93) 77.14±4.99 years (56-93) 0.77 (NS)

Gender, Percentage of males (n) 47.22% (n=102) 44.91% (n=97) 0.63 (NS) 
Years of evolut ion of PD
Mean±SD (minimum-maximum) 6.09±4.30 (0.10–20.99) 7.37±5.30 (0.19-30.87) 7
Median 4.63 6.06
Hoehn-Yahr’s scale, Median 
(minimum-maximum)

2.00 (1-5) 2.00 (1-5) 0.85 (NS)

DLED mg/ day, Mean±SD 
(minimum-maximum)

514.06±249.52 (142–1373.63) 527.57± 252.22 (100-1471.43) 0.63 (NS)

TDLED mg/ day, Mean±SD 
(minimum-maximum)

575.97±312.61 (75-1542.86) 549.52±333.98 (60-1921.43) 0.43 (NS)

DLED: daily levodopa equivalent  dose for all the doses of levodopa in all it s presentat ions (levodopa-carbidopa, levodopa-benserazide, 
slow-release levodopa, levodopa+entacapone); TDLED: total daily levodopa equivalent  dose for all the doses of levodopa and 
dopaminergic agonists; SD: standard deviat ion; n: number of pat ients; NS: not  signifi cant .
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is spontaneously reported by the people accompanying PD 
pat ients. In our ret rospect ive series, as well as in our 
prospect ive series, we fi nd a prevalence rate of 0.93%, 
below prevalence rates reported in the literature.15-18

Compulsive shopping is characterized by spending 
exorbitant  amounts of money on obj ects whose usefulness 
is dubious. Its prevalence has been est imated at  0.4-2%, 1,4,8 
which coincides with our prospect ive series (1.85%), 

without  a single case having been found in the ret rospect ive 
sample. It  is more common in women and the main 
consequence is the accumulat ion of useless or unnecessary 
obj ects.

Compulsion for food is characterized by excessive and 
uncont rollable eat ing and tends to be accompanied by binge 
eat ing. The t rue prevalence of this disorder is unknown, 
although it  has been reported in up to 4.3% of the cases and 

Table 3 Characterist ics of pat ients with Parkinson’s disease and impulse cont rol disorder and/ or punding prospect ively 
detected

Pt t Sex Age at  PD onset Age at  ICD 
diagnosis (years)

H-Y Treatment  Dose 
(mg/ day)

ICD/ punding

1 M 61 63 2 Levodopa
Pramipexole

300
2.5

Binging

2 M 64 80 3 Rasagiline
Levodopa-entacapone
Rot igot ine

1
600
16

Punding (fi xing walker, 
reading papers)

3 M 60 81 2 Rasagiline
Levodopa

1
700

Punding (reading package 
inserts)
Binging
Drug abuse

4 M 65 76 5 Levodopa-entacapone
Pramipexole

600
4

Punding (checking bills 
and receipts)
Hypersexuality

5 F 73 78 1.5 Slow-Release Levodopa 600 Punding (t idying drawers)
6 F 74 77 2 Levodopa

Rasagiline
800
1

Compulsive Shopping

7 M 72 75 1 Pramipexole 1.5 Gambling
8 F 74 83 Levodopa 600 Compulsive Shopping

Pramipexole 4
9 F 76 79 1.5 Levodopa

Pramipexole
800
4

Punding (sewing and 
washing clothes)

10 M 82 85 1 Levodopa 600 Hypersexuality
11 M 75 78 2 Levodopa

Pramipexole
750
3.5

Hypersexuality

12 F 61 73 2 Levodopa-entacapone
Pramipexole

300
3.5

Punding (crafts)

13 M 71 75 2 Levodopa
Pramipexole

400
4.5

Punding (building cages)

14 M 59 62 1 Delayed-release ropirinol 24 Hypersexuality
15 M 59 73 2 Levodopa-entacapone

Pramipexole
600
3

Hypersexuality

16 M 69 76 2 Levodopa-entacapone
Pramipexole

600
3

Punding (put t ing together 
and taking apart  clocks)
Compulsive Shopping

17 M 76 80 3 Levodopa-entacapone
Pramipexole

150
0.50

Punding (t idies papers)
Hypersexuality

18 F 73 77 2 Levodopa-entacapone
Rasagiline

200
1

Compulsive Shopping

19 M 69 70 1 Slow-Release Levodopa 300 Gambling
20 M 61 75 3 Levodopa-entacapone 600 Punding (assembling and 

disassembling radios, 
computers)

Levodopa
Ropirinol

375
20

Hypersexuality

PD: Parkinson’s disease; H-Y: Hoehn-Yahr’s scale; mg: milligrams; ICD: impulse cont rol disorder.
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is more common in females.4,8,19 We have not  ident ifi ed a 
single case in our ret rospect ive series and, when direct ly 
quest ioned, we found 2 cases out  of the 216 pat ients with 
PD (0.93%).

We have detected j ust  one pat ient  exhibit ing an abuse of 
medicat ion that  we have interpreted as symptomat ic of 
ICD, since the same pat ient  also displayed compulsive 
eat ing and punding.  In the literature, a dist inct ion is 
somet imes made between abuse of medicat ion and levodopa 
imbalance syndrome, defi ned as the compulsive, excessive 
consumpt ion of levodopa, in amounts greater than what  are 
needed to achieve good motor cont rol in PD.

Stereotypy or punding consists of performing motor 
act ivit ies that  are generally fairly useless, unrelated to 
compulsion, and that  provide the pat ient  with a great  non-
product ive, exaggerated and often inappropriate 
fascinat ion. These act ivit ies vary and include handling, 
storing, ordering, classifying, or repeatedly, stereotypically, 
and purposelessly assembling and disassembling 
obj ects.1,2,5,7,10-13 It  is unassociated with psychot ic or 
affect ive symptoms, and it  is not  related to obsessive 
thoughts or cognit ive impairment . The prevalence of 
punding is also arguable and varies depending on the 
series.1,11-13 One prospect ive study11 detected punding in 
14% of PD pat ients (17 out  of 123 pat ients), although it  goes 
up to 34% (17 out  of 50 subj ects) if  only those pat ients with 
PD under t reatment  with levodopa-equivalent  doses greater 
than 800 mg/ day are considered. In our ret rospect ive series, 
only one pat ient  with PD had reported having this type of 
stereotypy. However, when quest ioning pat ients direct ly, 
we found 8 cases of punding (3.70%) performing all sorts of 
act ivit ies: assembling cages with material collected from 
garbage containers; fi xing radios, computers or clocks; 
assembling and disassembling their walker; sewing bits of 
fabric; sort ing bills, papers, drawers, etc. These act ivit ies 
were performed by the pat ients during the greater part  of 
the day and even interfered with everyday act ivit ies. 
Nonetheless, neither the pat ients nor their relat ives had 
reported it  at  any of their prior visits, probably because 
they did not  believe that  it  might  be related to PD; because 

they interpreted it  as the pat ient ’s hyperact ivity, or because 
they did not  consider it  pathological.

We are not  seeking to validate any new quest ionnaire that  
would no do anything more than complicate the already 
complex visit  with PD pat ients. In fact , a quest ionnaire has 
recent ly been published that  has been validated for the study 
of ICD in PD22 with two versions: a short  form and another 
longer one that  has proven a high degree of specifi city and 
sensit ivity in the detect ion of ICD in these pat ients. We have 
not  used it  in our study, because we had already begun our 
study before the quest ionnaire was published. The t rue aim 
of this study, as corroborated by the results obtained, is to 
demonstrate that  ICD and punding are under-diagnosed in 
the Parkinson pat ient  populat ion due to the lack of 
spontaneous report ing by pat ients and relat ives. This lack of 
recognit ion of ICD and punding in PD should be overcome by 
a met iculous history and guided quest ioning before init iat ing 
and/ or modifying dopaminergic t reatment .
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