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Introduction

Impulse control behaviours [or impulsive-compulsive behaviours](ICBs) in Parkinson’s disease (PD) are 
common, heterogeneous and pleasurable actions performed repetitively, excessively, and compulsively.

Common key symptom: failure to resist an impulse or temptation to an act or specific behaviour, which is 
ultimately harmful to oneself or others and interferes in major areas of life functioning.

Impulse control disorders (ICDs) are behaviours with a significant impact on social or occupational function. 
In some cases, they have serious financial, legal and psychosocially devastating consequences (Gatto and 
Aldinio, 2019).

Baig, F. et al. (2019) Impulse control disorders in Parkinson disease and RBD: A longitudinal study of severity. Neurology 93(7), e675–e687.
Gatto, E.M. and Aldinio, V. (2019) Impulse Control Disorders in Parkinson's Disease. A brief and comprehensive review. Front. Neurol. 10: 351.
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Introduction

Prevalence estimates vary from 14% to 40%. Part of this is due to the relative lack of gold-standard, semi-
structured interviews that conform to DSM-5 (or DSM-5 aligned) diagnostic criteria. Also, insufficient 
prospective studies limits understanding of the course and prognosis of ICBs in PD (Baig et al., 2019).

ICBs are common in the early stages of PD (19.1% prevalence). Most patients with ICBs remain symptomatic 
a year later, with a proportion of those with subsyndromal ICD going on to develop the more severe disorder 
(Baig et al., 2019).

Baig, F. et al. (2019) Impulse control disorders in Parkinson disease and RBD: A longitudinal study of severity. Neurology 93(7), e675–e687.
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Introduction

Identified (Baig et al., 2019) risk factors include:
➢Dopaminergic medication, predominantly dopamine agonists (DAs)
➢Demographic factors
➢Disease-specific factors, such as the presence and severity of motor complications
➢External factors, such as major life events and social support networks

Anatomical regions thought to be involved include:
➢Planning and judgment areas: caudal orbitofrontal cortex, ventromedial prefrontal cortex (PFC)
➢Reward system: ventral striatum (VS-nucleus accumbens [NA])
➢Conditioned responses and emotional processing: amygdala
➢Medial dorsal and anterior nucleus of the thalamus
Recent work suggests a more complex mechanism beyond dopaminergic corticostriatal networks, including 
serotoninergic/ noradrenergic interactions (Bhattacharjee, 2017).

Baig, F. et al. (2019) Impulse control disorders in Parkinson disease and RBD: A longitudinal study of severity. Neurology 93(7), e675–e687.
Bhattacharjee, S. (2017) Impulse Control Disorders in Parkinson’s Disease: Pathophysiology, effect of genetic polymorphism and future research directions. Austin J Clin Neurol 4(1), 1100.
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Intended Learning Outcomes

By completing this module, you will:
✓ Review different definitions of Impulse Control Behaviours (ICBs) in Parkinson’s Disease (PD)
✓ Understand the social impact of ICBs in PD
✓ Identify the proposed mechanisms underlying ICBs in PD
✓ Recognise the importance of assessing the severity of ICBs in PD, as well as their presence/absence
✓ Evaluate evidence for the effectiveness of Cognitive Behavioural Therapy (CBT) as a therapeutic approach to

ICBs in PD
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Impulse Control Disorders (ICDs)

• DSM-IV Definition: 
– ICDs constitute a group of psychiatric disorders, their essential 

feature being a failure to resist an impulse or temptation to 
perform an act that is harmful.

• DSM-5:
– PG - Substance related and addictive disorders

– ? “compulsive spectrum”

– Insufficient evidence to identify sex, exercise and shopping as 
behavioural addictions.



Parkinson’s disease (PD-ICBs)

• Gambling
– Slot machine gambling most common
– Cue driven, Chasing losses

• Shopping
– Impulsive buying, shopping around for a ‘bargain’.
– May lead to excessive clutter

• Sex
– Hypersexuality (normative and less common 

behaviours).
– Assaultiveness and paedophilia rarely

• Eating
– Change in preference for sweet things
– No disturbance of body image



Social - impact

• Those with multiple PD-ICB (+) worse quality of life 
compared to PD-ICB (-) on the PDQ-39 (Rohde, Riedel et 
al., 2013). 

• PD-ICBs (n=35), with PD patients with predominant 
apathy symptoms, against the findings of healthy 
controls (n=38). ICB patients were associated with 
greater social burden on their families (Leroi et al, 2012) 

• Carers rate Marital Satisfaction to PD-ICB patients as 
‘poor-to-bad’ (Okai et al., 2013) 

• Rating did not significantly improve after a patient-carer 
psychosocial intervention (Okai., 2013)



Mechanism



? D3 Receptor Stimulation



Reflections: Legal

• 2015 Federal Court approved 
settlement against Pfizer Inc. 
(Australia)

– N=150

– Cabergoline

– PD or restless leg

• 2013 Eli Lilly similar settlement

• 2012 French man settlement

• 2008 Mirapex $8Million (Canada)



1. Medical management not always possible or effective
• Stop or reduce DA (agonists) – may lead to poor control of 

PD symptoms

• ICBs may persist despite conservative Rx 

2. ICBs are often complex
• Biological (disease, treatment, genetics)

• Personal (history, personal circumstances)

• Social (other people)

3. CBT effective in modifying maladaptive cognitions and 
behaviour in wide range of conditions

4. CBT can ‘change the brain’ - Neuroplasticity
• Patterns of activation to stimuli, cues, threats, etc.

• Altered connectivity

Rationale for CBT for ICB in Parkinson's Disease

Page 14



• Psychotherapeutic approach –
addressed dysfunctional 
emotions, maladaptive 
behaviours and cognitive 
processes & content

– Beliefs, attitudes, 
interpretations, perceptions

– Coping behaviours, safety 
behaviours 

• ‘Here and now’, goal/problem 
orientated

• Dynamic relationships 
maintain and exacerbate 
problem – ‘vicious cycles’

Cognitive Behavioral Therapy

Page 15



• Therapy included

– Reformulation of patient’s personal model (problem and 
solution) – chosen behaviours might be maintaining 
problem – trapped in vicious cycle

– Psychoeducation on probability, chasing losses, and skill 
component to gambling

– Experiments to test/challenge beliefs and model (e.g. 
spending time with kids rather than buying things, small 
treats; pizza night rather than family holiday)

– Saving money for delayed rewards



ICDs: Psychosocial approach
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ICDs: Psychosocial approach
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Results (Patients)

* 0.1 ‘small’, 0.25 

‘medium’ , 0.4 ‘large’

Baseline Adjusted mean change Group Difference 
(95% CI)

P-value Effect Size* 
(partial eta-sq)

CBT Waitlist CBT Waitlist

Primary N=28 N=17 N=23-25 N=13-17

CGI 4.0 (0.6) 3.7 (0.61) -1.4 -0.3 -0.8 (-1.2 to -0.5) 0.004 0.21

NPI 26.0 (18.3) 22.0 (13.9) -9.5 0.2 -4.7 (-9.1 to -0.3) 0.033 0.12

Secondary N=12*-27 N=9*-17 N=10*-22 N=8*-14

ICBSS 8.9 (6.2) 9.2 (4.8) -6.1 -2.2 -4.17 (-5.8 to -2.5) 0.020 0.18

WSAS 27.1 (8.7) 26.9 (11.7) -8.2 0.90 -3.6 (-6.0 to -1.3) 0.001 0.32

GRIMS * 33.2 (8.7) 34.0 (11.5) -2.7 3.0 0.05 (-4.0 to 4.1) 0.158

GHQ-28 10.5 (5.7) 10.5 (6.5) -7.8 0.2 -3.8 (-5.6 to -2.0) <0.001 0.38

BDI 19.5 (9.6) 17.9 (9.2) -9.2 2.3 -3.5 (-6.6 to -0.4) 0.001 0.31

BAI 19.3 (13.3) 21.5 (13.6) -6.5 2.9 -1.8 (-5.4 to 1.8) 0.013 0.18

Okai et al. (2013) Trial of CBT for impulse control behaviors affecting 

Parkinson patients and their caregivers. Neurology. 80:792-9.



Clinical Global Impression Scale

Results RCT:  

Treatment Waitlist

78% Improved 14% Improved

13% No Change 57% No Change

9% Worse 29%Worse

There was a significant difference in 

those who improved after 6 months, 

between the two groups

Okai et al. (2013) Trial of CBT for impulse control behaviors affecting 

Parkinson patients and their caregivers. Neurology. 80:792-9.



Reflections: Impulse Control Disorders

The association of such behaviours with 
dopaminergic medication = underlying biological 
process to the behavioural addictions. 

• Little focus on the severity of behaviours or 
recognition of subsyndromal behaviours

• Even less know about De-Novo vs Exacerbation



Severity scales



‘Ecologically Valid’ Scales

Requirements
• Reliable and valid

– Reliable – precise questions, operationalised ratings

– Valid – measures key aspects of problems

• Consistent format that takes into account 
individual circumstances and different 
problem areas

• Uses clinician ratings based on interview 
and additional evidence

• Self report unreliable – denial, lack of insight

• Clinical judgement needed to rate intensity 
and/or impact of problem behaviour relative to 
individual circumstances

• Sufficient range of scores to be sensitive to 
change

• Incorporates aspects of intensity of problem and 
impact

Issues
• Not a diagnostic interview but may capture 

information relevant for diagnosis

• Time frame of Ax (long enough to catch 
infrequent but severe problems but not too long 
to impact on sensitivity to change)

• Ask about upper and lower levels of problem –
not just ‘average’ or ‘typical’. Upper level 
admitted to may be better reflection of problem 
in making ratings.

• Estimate scale of problem from extremes (e.g. 
largest win/loss, rather than attempting to 
estimate total winnings/losses over period).

• Impact needs to take into account individual 
circumstances. High stake betting, frequent 
pornography use, etc. is not in itself sufficient to 
indicate negative impact. Riskiness of behaviour 
to personal finances, social relationships, health, 
etc. a better basis for rating. 





Oxford



Our study objectives (Oxford)

1. Assess the severity of PD-ICB 
symptoms using the Semi-
structures interview 
(Parkinson’s Impulse Control 
scale - PICS) 

2. Follow-up participants with ICB 
1-2 years later to assess 
progression over time.

3. Identify factors associated with 
PD-ICB





Executive (‘Frontal lobe’) Function -
ICD-10 Organic personality change (F07)

• Predominantly Neurobehavioral

‘Pseudo-depressive’ (Dorsolateral PFC)
• Apathy with lack of initiative

• Slowing of thought and motor activity

‘Pseudo-psychopathic’ (Ventromedial PFC)
• Disinhibition, Euphoria

• Irritability

• Impulsivity

• Antisocial behaviour



Impulsivity



‘Pseudo-depressed’





Braak Staging

Doty, R. L. (2012) Olfactory dysfunction in Parkinson disease

Nat. Rev. Neurol. doi:10.1038/nrneurol.2012.80



Clinical need for accurate clinical identification and prompt treatment





Taskforce diagnostic criteria for NMDARE
4 or 

more***
Abnormal (psychiatric) behaviour or cognitive 
dysfunction ✔ ✔ ✔ ✔ ✔

Speech dysfunction (pressured speech, verbal 
reduction, mutism) ✔ ✔ ✔ ✔ ✔

Seizures ✕ ✔ ✔ ✔ ✔

Movement disorder, dyskinesias, or 
rigidity/abnormal postures ✔ ✔ ✔ ✔ ✔

Decreased level of consciousness ✔ ✔ ✔ ✔ ✔

Autonomic dysfunction or central 
hypoventilation ✕ ✔ ✔ ✔ ✔

and 1 or 
more

Abnormal EEG (focal or diffuse slow or 
disorganised activity, epileptic activity, or 
(extreme delta brush) ✔ ✔ ✔ ✔ ✔

CSF with pleocytosis or oligoclonal bands ✕ ✕ ✔ ✕ ✔

OR Presence of IgG anti-GluN1 antibodies in CSF ✔ ✔ ✔ ✔ ✔

Teratoma ✕ ✕ ✕ ✔ ✕





Interpretation 

• The distinctive aspect of NMDAR-antibody encephalitis psychopathology is 

complexity

• Core aspects of mood and psychotic disorders consistently coexist within 

individual patients. 

• Alongside the predominant young female demographic, these 

psychopathological features could help psychiatrists identify patients who 

would benefit from cerebrospinal fluid testing and immunotherapies. 



Postencephalitic Parkinsonism

Young woman with EL showing an oculogyric crisis.
Notable is the classic combination of torticollis,
forced lateral and upward eye movements and
flexed arm positioning.

“They would be conscious and aware - yet not fully awake; they would
sit motionless and speechless all day in their chairs…they registered
what went on about them without active attention, and with profound
indifference. They neither conveyed nor felt the feeling of life; they
were as insubstantial as ghosts, and as passive as zombies” –Oliver
Sacks



Neuropsychiatric Inventory

0

2

4

6

8

10

12
Sl

ee
p

 d
is

tu
rb

an
ce

A
p

p
et

it
e 

an
d

 e
at

in
g

d
is

o
rd

er
s

A
n

xi
et

y

A
gi

ta
ti

o
n

/A
gg

re
ss

io
n

A
b

er
ra

n
t 

m
o

to
r 

b
eh

av
io

u
r

D
el

u
si

o
n

s

H
al

lu
ci

n
at

io
n

s

Ir
ri

ta
b

ili
ty

/L
ab

ili
ty

D
is

in
h

ib
it

io
n

A
p

at
h

y/
In

d
if

fe
re

n
ce

D
ep

re
ss

io
n

/D
ys

p
h

o
ri

a

El
at

io
n

/E
u

p
h

o
ri

a

M
e

a
n

  
s

c
o

re

Neuropsychiatric symptoms



Bush-Francis Catatonia scale
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THE GREAT DIVIDE
PSYCHIATRY NEUROLOGY



What next?!

• Antidepressants in PD (NIHR)

• Antidepressants in TBI (NIHR)

• Neuropsychiatry of LGI-1 encephalitis 
(Wellcome/BRC)

• ICDs in Deep Brain Stimulations (Local network)
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The underlying neuropathology of Parkinson’s disease (PD) is summarised by Braak staging. This is based on the 
development and progression of pathological changes to α–synuclein (a protein in the presynaptic terminal of 
neurons) in the brain.

Stages 1—2:

Changes limited to brain stem and olfactory nerve, causing loss of atonia in REM sleep, detectable anosmia

Stages 3—4:

Involvement of frontal lobe (dlPFC and vmPFC) leading to behavioural disinhibition, apathy, ‘Lilliputian’ 
hallucinations. Marked appearance of motor symptoms.

Stages 5—6:

Widespread pathological changes: neurocognitive deficits become dominant feature

dlPFC, dorsolateral prefrontal cortex

vmPFC, ventromedial prefrontal cortex
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Summary (1)



Impulse control behaviours [or impulsive-compulsive behaviours](ICBs) are common in PD. The marked social 
impact of ICBs, including significant carer burden and marital breakdown, has brought them into the domain of 
neuropsychiatry.

The underlying mechanism of ICBs is believed to be related to the use of dopamine agonists to relieve the motor 
symptoms in PD.

Historically, research focused on the presence or absence of ICBs in PD. Recently developed severity scales are a 
welcome tool to measure the extent to which ICBs are a problem for individual patients. These are useful for 
identifying a maximum as well as an average (‘typical’) for addictive behaviours, such as alcohol consumption. 
Systematic use of these scales reveals that when sub-syndromal cases are included the incidence of ICBs in 
patients with PD may reach 30—40%.

Psychological therapies, such as CBT, form the mainstay of treatment for pathological gambling and are 
effective in many patients with PD-associated ICDs. Nevertheless, the association of such behaviours with 
dopaminergic medication strongly indicates an underlying biological process to these ICDs.
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Summary (2)
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Self-assessment of learning

For each of the following questions, choose the best answer from the options given. 
Answers on the next slide.
1. The ‘ICBs’ seen in some patients with PD are:

A) Impulse control blocks
B) Internet compulsive behaviours
C) Impulsive compulsive behaviours
D) Impulse control buying

2. A 2013 trial of CBT for ICBs in patients with PD by Okai
et al. found the intervention lead to clinical 
improvement in what percentage of patients?

A) 78%
B) 56%
C) 13%
D) 29%

3. In the Braak Staging of Parkinson’s Disease, how many 
stages are there?

A) 3
B) 6
C) 8
D) 4

4. Which of these is NOT one of the four major ICBs seen 
in patients with PD:

A) Binge eating
B) Compulsive buying/shopping
C) Extraversion
D) Hypersexuality
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Self-assessment of learning

Answers.

1. The ‘ICBs’ seen in some patients with PD are:

A) Impulse control blocks
B) Internet compulsive behaviours
C) Impulsive compulsive behaviours
D) Impulse control buying

2. A 2013 trial of CBT for ICBs in patients with PD by Okai
et al. found the intervention lead to clinical 
improvement in what percentage of patients?

A) 78%
B) 56%
C) 13%
D) 29%

3. In the Braak Staging of Parkinson’s Disease, how many 
stages are there?

A) 3
B) 6
C) 8
D) 4

4. Which of these is NOT one of the four major ICBs seen 
in patients with PD:

A) Binge eating
B) Compulsive buying/shopping
C) Extraversion
D) Hypersexuality
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Extension activities

Extend your learning by following one of these suggestions:

WATCH A useful patient-friendly explanation of ICBs from Parkinson’s UK and look at three stories 
of lived experience.

READ The 2019 Special Issue of the journal Parkinson’s Disease on Behavioral and Emotional 
Dysfunction in Parkinson’s Disease, or the 2019 Special Issue of Frontiers in Neurology on Impulse 
Control Disorders, Impulsivity and Related Behaviors in Parkinson’s Disease (free ebook download)

WRITE a 750-word article on ‘Psychiatric aspects of Parkinson’s Disease’ and submit it to 
‘Psynapse’, the RCPsych’s Neuroscience eNewsletter (visit rcpsych.ac.uk/training/neuroscience-in-
training/neuroscience-resources for inspiration). Published articles will earn you a £50 discount on 
registration for the RCPsych 2021 Neuroscience Spring Conference, London, 26 March 2021.
Submit your article here.

https://youtu.be/NYPbuQTXwpE
https://www.parkinsons.org.uk/information-and-support/your-magazine/living-impulsive-and-compulsive-behaviour
https://www.hindawi.com/journals/pd/si/830106/
https://www.frontiersin.org/research-topics/6530/impulse-control-disorders-impulsivity-and-related-behaviors-in-parkinsons-disease#articles
https://www.rcpsych.ac.uk/training/neuroscience-in-training/neuroscience-resources
mailto:neuroscienceproject@rcpsych.ac.uk

