


Psychiatric Issues in
Parkinson’s Disease
Edited by

Matthew Menza and Laura Marsh

00 psychiatric450.prelims  23/8/2005  15:52  Page i



00 psychiatric450.prelims  23/8/2005  15:52  Page ii



Psychiatric Issues in
Parkinson’s Disease
Edited by

Matthew Menza
Professor and Vice Chair
Department of Psychiatry
Robert Wood Johnson Medical School
Piscataway, NJ
USA

Laura Marsh
Associate Professor of Psychiatry and Neurology
Department of Psychiatry and Behavioral Sciences
Johns Hopkins University of Medicine
Baltimore, MD
USA

Foreword by
Jeffrey L Cummings

00 psychiatric450.prelims  23/8/2005  15:52  Page iii



© 2006 Taylor & Francis, an imprint of the Taylor & Francis Group

First published in the United Kingdom in 2006 by Taylor & Francis, an imprint of the
Taylor & Francis Group, 2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN

Tel.: �44 (0)20 7017 6000
Fax.: �44 (0)20 7017 6699
Website: http://www.tandf.co.uk/medicine
E-mail: info.medicine@tandf.co.uk

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted, in any form or by any means, electronic, mechanical, photo-
copying, recording, or otherwise, without the prior permission of the publisher or in
accordance with the provisions of the Copyright, Designs and Patents Act 1988 or
under the terms of any licence permitting limited copying issued by the Copyright
Licensing Agency, 90 Tottenham Court Road, London W1P 0LP.

Although every effort has been made to ensure that all owners of copyright material
have been acknowledged in this publication, we would be glad to acknowledge in sub-
sequent reprints or editions any omissions brought to our attention.

Although every effort has been made to ensure that drug doses and other information
are presented accurately in this publication, the ultimate responsibility rests with the
prescribing physician. Neither the publishers nor the authors can be held responsible
for errors or for any consequences arising from the use of information contained
herein. For detailed prescribing information or instructions on the use of any product
or procedure discussed herein, please consult the prescribing information or instruc-
tional material issued by the manufacturer.

A CIP record for this book is available from the British Library.
Library of Congress Cataloging-in-Publication Data
Data available on application

ISBN 1-84184-491-8
ISBN 978-1-84184-491-6

Distributed in North and South America by
Taylor & Francis
2000 NW Corporate Blvd
Boca Raton, FL 33431, USA
Within Continental USA
Tel: 800 272 7737; Fax: 800 374 3401
Outside Continental USA
Tel: 561 994 0555; Fax: 561 361 6018
E-mail: orders@crcpress.com

Distributed in the rest of the world by
Thomson Publishing Services
Cheriton House
North Way
Andover, Hampshire SP10 5BE, UK
Tel.: �44 (0)1264 332424
E-mail: salesorder.tandf@thomsonpublishingservices.co.uk

Composition by Wearset Ltd, Boldon, Tyne & Wear, UK

Printed and bound in Malta by Gutenberg Press

00 psychiatric450.prelims  23/8/2005  15:52  Page iv



Foreword vii

Jeffrey L Cummings

Preface x

Contributors xiii

Section I: Neurology of Parkinson’s disease

1 Pathogenesis, diagnosis, and treatment

Margery H Mark 1

2 An update on the medical management

David J Burn 19

3 Management of advanced-stage disease

Irene Hegeman Richard 35

4 Non-motor somatic symptoms

Nasir S Mirza and Kevin M Biglan 49

Section II: Cognitive dysfunction in Parkinson’s disease

5 Cognitive impairment

Susan Spear Bassett 63

6 Dementia

Alexander I Tröster and Daniel I Kaufer 77

7 Dementia secondary to Parkinson’s disease versus dementia 

with Lewy bodies

Laura Marsh and Dag Aarsland 97

Contents

00 psychiatric450.prelims  23/8/2005  15:52  Page v



Section III: Psychiatric disturbances in Parkinson’s disease

8 Depression

Daniel Weintraub, Paul E Holtzheimer III and William M McDonald 119

9 Anxiety

Matthew Menza and Roseanne DeFronzo Dobkin 139

10 Psychosis

Laura Marsh 155

11 Sleep

Matthew Menza, Humberto Marin and Roseanne DeFronzo Dobkin 175

12 Behavioral disturbances

Laura Marsh 193

Section IV: Special topics in Parkinson’s disease

13 Disability

Susan Spear Bassett 219

14 Coping

Leslie D Frazier and Laura Marsh 235

15 Personality issues

Matthew Menza 249

16 Rehabilitation

Diane Playford 257

17 Long-term care and nursing home issues

S Rebecca Dunlop and Melissa Gerstenhaber 277

18 Advocacy and the Parkinson’s disease community: a true 

triumph of the spirit

Laura Jane Cohen, Amy L Comstock and Benjamin J Kirby 297

19 Caregiving

Geoffrey W Lane, Lee Hyer and Gerald Leventhal 305

Appendix A 323

Appendix B 327

Index 333

vi Contents

00 psychiatric450.prelims  23/8/2005  15:52  Page vi



Parkinson’s disease (PD) is a progressive neurodegenerative disorder with a

plethora of clinical manifestations including motor system dysfunction, auto-

nomic abnormalities, cognitive decline, and a variety of neuropsychiatric mani-

festations. The behavioral and neuropsychiatric aspects of PD represent an

important clinical challenge in optimizing the quality of life of patients and

their caregivers. This dimension of the illness frequently accounts for a sub-

stantial portion of the distress associated with the disease, the burden experi-

enced by caregivers, and the requirement for institutionalization or nursing

home placement. The pharmacologic issues regarding appropriate management

of the neuropsychiatric aspects are particularly complex since some of the

medications used to treat PD aggravate neuropsychiatric symptoms, and agents

used to control behavioral disturbances in PD may increase parkinsonism.

It is to this complex set of problems that Psychiatric Issues in Parkinson’s

Disease edited by Matthew Menza and Laura Marsh is devoted. The volume

begins with updates on the basic neurology of PD, the treatment of the

movement disorder of PD, challenges in the management of advanced PD,

and optimal control of non-motor somatic symptoms of PD. Next, the array

of signs and symptoms associated with cognitive impairment in PD are con-

sidered. Cognitive impairment not reaching criteria for dementia is expli-

cated, followed by a discussion of the dementia that commonly occurs in PD

and a consideration of the relationship of dementia of PD to dementia with

Lewy bodies (DLB). In recent years the many clinical and pathological simil-

arities between the dementia of PD and the syndrome of DLB have become

apparent with only the initial symptom differing in the two disorders. The

evolving understanding of the relationship between the dementia of PD and

DLB is considered in detail.

Foreword
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Mood disorders including anxiety and depression in PD are described

along with the current strategies for optional management. Treatment of

psychosis is one of the most challenging aspects involved in caring for a

patient with PD. Conventional neuroleptic agents commonly exaggerate

parkinsonism and may produce such profound motor disabilities as to

hasten death. Atypical antipsychotic medication must be used with caution

in the elderly, since there is an increased risk of both cerebrovascular disease

and death associated with these medications. On the other hand, few non-

antipsychotic medications have a meaningful effect in reducing psychotic

symptoms and, left untreated, psychosis in PD can create a behavioral state

unacceptable to patient, caregiver, and care environment. Substantial clinical

experience and wisdom is required to resolve this clinical conundrum indi-

vidually for each patient manifesting psychotic symptoms. Guidelines for

responding to the complicated challenges surrounding the management of

psychosis in PD are provided.

Sleep abnormalities are increasingly recognized in PD, particularly rapid

eye movement (REM) sleep behavior disorder. This sleep disturbance repre-

senting the acting out of dreams has been associated uniquely with disorders

produced by abnormalities of alpha-synuclein protein metabolism. REM

sleep behavior disorder has been observed in PD, DLB and the multiple

system atrophies. It is rarely seen in other neurodegenerative disorders, even

those manifesting aspects of parkinsonism. The neurobiology and man-

agement of REM sleep behavior disorder and other sleep abnormalities

encountered in patients with PD are described. Behavior disturbances such as

agitation, obsessive-compulsive disorder, and pathological gambling are dis-

cussed in the chapter pertaining to behavioral disturbances in PD.

Wider issues bearing on the management of PD are considered in the final

set of chapters, addressing disability, coping with therapy, personality issues,

rehabilitation, long term care and nursing homes, advocacy groups, and

caregiver issues. These chapters define the complex ecology of care that is

required for optimal quality of life of a patient with PD.

Together the chapters of Psychiatric Issues in Parkinson’s Disease provide a

comprehensive overview of our evolving understanding of the neurobiology,

clinical manifestations, and treatment (both pharmacologic and non-

pharmacologic) of psychiatric manifestations of PD. Each of the chapters is

contributed by an experienced individual qualified to provide in-depth

understanding, describe the application of guidelines, and bring critical

expertise to bear. The chapters provide both a scientific perspective and

viii Foreword
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important practical clinical guidance. This volume represents an important

milestone in advancing understandings of the neurobiology of behavioral

changes in PD and is a clinical companion that can help practitioners

provide improved care to victims of this disease and their caregivers.

Jeffrey L. Cummings, MD.

Los Angeles, California

2005.
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Parkinson’s disease (PD) is now the second most common neurodegenerative

disease in the elderly. About one million Americans have the illness and it is

projected that this number will increase considerably as our population ages.

Once rarely discussed in public, the many courageous and well-known indi-

viduals who have talked about their own struggles with PD have increased

awareness of this disorder. This heightened profile has led to a decrease in

stigma and increased support for research on mechanisms and treatment of

the disease. With this new emphasis on research comes a greater sense of

hope for a cure as well as for better ways to manage PD.

The impact of PD on individuals is as wide-ranging as the clinical manifes-

tations of the disease itself. While it affects nearly all aspects of life for most

people, those without PD often fail to appreciate that the disease can make

even the most mundane daily activity a challenge. In addition, most dis-

cussion of PD focuses on its motor features, such as tremor, slowness, and

imbalance. Yet the so-called “non-motor” aspects of the illness, such as

depression, anxiety, memory difficulties, sleep disturbances, etc., are often

prominent and can cause as much or more difficulty for individuals strug-

gling with the disease.

While we anticipate that a cure for PD will come eventually, we remain

faced with the question of what to do now that will ease the burden of the

illness. Often, clinicians and patients approach us with the question, “What

do I do about . . .?” These questions cover nearly every aspect of PD, from

diagnosis and medication to coping and the value of advocacy. In order to

understand, treat, or cope with PD, it is important to understand the various

manifestations of the illness, particularly the clinical presentations and man-

agement of psychiatric disturbances. Accordingly, we hope that clinicians,

Preface
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patients and their families will be helped by the practical approach to under-

standing and treating PD that you will find in this book.

It is for these reasons that we have gathered together a group of experts on

PD to address reducing the burden of the illness. We have found, in our

many years of treating individuals with PD, that the impact of the non-

motor aspects and how they relate to the motor aspects is often underappre-

ciated, by both the family and the physician. One goal of this book is to

provide our readers with a better understanding of the neuropsychiatric and

quality-of-life struggles that affect individuals living with PD. Furthermore,

we aim to provide guidance to clinicians from multiple disciplines about

managing these problems. While this book is intended for a clinically

trained audience, we expect that many patients, families, and other care-

givers will benefit from the information provided and use this book as a

resource for subsequent discussions with their treating clinicians.

Because many of the motor and psychiatric issues are interrelated, their

optimal management requires coordination between those who provide

neurological care, psychiatric care, family support, and other services. The

book begins, therefore, with chapters that discuss the neurology of PD and

the latest treatments for its primary motor features. Subsequent chapters in

Section I of the book discuss the motor complications of antiparkinsonian

medications and the other non-motor physical symptoms that are common

in PD patients, such as constipation, dry skin, and blurred vision. These

chapters are intended to serve as a primer on the treatment of the typical

motor and associated symptoms of PD from the neurologist’s perspective.

Such an understanding should enhance co-management of PD by those

whose primary focus is on the psychiatric aspects of PD.

Sections II and III of the book are devoted to information and guidance on

the neuropsychiatric disturbances that can occur in PD. Awareness of these

phenomena should facilitate their early identification and suitable inter-

ventions. Section II provides discussions and advice on cognitive

impairment and dementia that should help in understanding the common

presentations and various manifestations of cognitive difficulties. These

chapters will also offer practical advice on management. In Section III, you

will find chapters on depression and on anxiety, common problems experi-

enced by those with PD. These problems greatly affect quality of life and

attention to them can lessen the burdens of the illness. Our belief, and

experience, is that addressing these problems successfully improves all

aspects of an individual’s and their family’s life. There are also chapters

Preface xi
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devoted to psychosis and to other behavioral disturbances including disinhi-

bition. Problems such as hallucinations, delusions, and gambling often seem

completely out of character for the individual with PD, but they are in large

part related to the medications used to treat PD. We spend considerable time

explaining these problems and offering advice on treatment.

The chapters in Section IV focus on a variety of matters that are less likely

to be discussed in medical textbooks of this sort. However, we included these

topics because they are integral to patient care and are of great relevance to

the long-term management of PD by clinicians, patients and their families.

To that end, we provide perspectives and advice on learning to cope with the

illness, disability, and the value of rehabilitation. We also discuss the role of

nursing homes in the later stages of the illness and pay special attention to

the issues faced by caregivers. Lastly, we discuss the value of advocacy.

Advocacy groups offer the comfort and collective optimism of a shared

purpose and provide opportunities for individuals to become better

informed about PD and involved in changing the future for individuals with

PD.

Our expectation for this book is that it will help you to better understand

and manage the various faces of PD. If you are a clinician, we hope that it

will also help you to provide advice and comprehensive guidance to patients

and their families, as well as to members of other clinical disciplines

involved in the care of these patients. If PD affects you or a loved one, we

also hope that this book will, in some way, help to ease your burden.

Matthew Menza

Laura Marsh

xii Preface
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In the last decade, enormous strides have been made in understanding and

treating Parkinson’s disease (PD). Most importantly, with the significant

involvement of cognition, behavior, and mood, PD is now recognized as

more than just a motor disorder and the nigrostriatal dopamine system is

just one of many pathways involved. Progress in understanding the disease

process itself has been made possible by the identification of genes causing

PD (such as mutations in �-synuclein and parkin) and the implications for �-

synuclein aggregation and impairment of the ubiquitin/proteasome pathway

in cell death. Ultimately, knowing why the cells degenerate will allow

targeted drug therapy and interrupt the process.

The neurologic syndrome of PD is characterized by bradykinesia, rigidity,

tremor, and, in later stages, postural instability. PD must be differentiated

from the “Parkinson-plus” syndromes of dementia with Lewy bodies,

multiple system atrophy, progressive supranuclear palsy, and corticobasal

degeneration.

For the cardinal neurologic features of PD, levodopa remains the most effi-

cacious treatment, but recent trends have turned to initial therapy with

direct-acting dopamine agonists in younger patients, although new problems

with these drugs have become recognized in the last few years. Peripheral

inhibition of catechol-O-methyltransferase (COMT inhibitors) allowing

prolongation of levodopa action is another therapeutic alternative added in

the last decade. An older drug, amantadine, has found new life in reducing

Pathogenesis, diagnosis,
and treatment
Margery H Mark

c h a p t e r  1

01 psychiatric450.ch01  23/8/2005  14:21  Page 1



dyskinesias, possibly through its mechanism as an N-methyl-D-aspartate

(NMDA)-receptor antagonist. Despite the popularity of treatment algorithms,

there is no single, correct answer for treating PD; medication regimens need

to be individualized for all PD patients, focusing on the motor as well as

cognitive function and dysfunction of the patient.

Introduction

Parkinson’s disease (PD) is a chronic, progressive neurodegenerative disorder,

classically affecting the nigrostriatal dopaminergic system; its primary

pathology is loss of dopamine-producing cells in the pars compacta of the

substantia nigra. Prevalence rates vary, but it is estimated that about one

million Americans have PD, with an annual incidence of just over

13/100 000 person-years (age-adjusted) in the US. Epidemiologic studies of

age-adjusted incidence reveal an incidence rate of 9.7/100 000 in Sweden,

and just over 11/100 000 in both Taiwan and Japan.1 Age-adjusted preva-

lence rates (per 100 000 population) range from 104.7 (Japan), 114.6 (US),

168.8 (Taiwan), to 258.8 (Sicily). The average age of onset is about 60 years,

with a slight male predominance, although between 5% and 10% of patients

may begin before age 40, defined as young-onset PD. The majority of

patients in the US with PD are over age 65, making it the second most

common neurodegenerative disease (after Alzheimer’s disease) of the elderly,

resulting in a significant impact on the financial resources of a progressively

aging population.2

Etiology and pathogenesis

Evidence for both genetic and environmental factors in the pathogenesis of

PD accumulates daily; most likely, age-dependent genetic factors with cumu-

lative environmental influences are responsible for the majority of cases.

Oxidative stress, mitochondrial dysfunction, and apoptosis have been impli-

cated in cell death via both exogenous (e.g., toxic) and endogenous (e.g.,

genetic) mechanisms.3

In the last decade, multiple genes for PD have been identified (Table 1.1).

The first, and possibly the most significant, was a mutation in the �-synu-

clein gene, termed the PARK1 gene, found in a large Italian family with

autosomal dominant PD, called the Contursi kindred.4–6 Since its initial iden-

tification in 1997, there have been two further point mutations as well as

2 Psychiatric Issues in Parkinson’s Disease
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both gene triplication and duplication.7 A central role for �-synuclein in all

patients with PD is suggested by its biochemistry. Alpha-synuclein aggre-

gates, or more specifically, oligomeric aggregates called protofibrils, have

been demonstrated to cause cell membrane (including mitochondrial mem-

brane) disruption and cell death. It is a major component of Lewy bodies,

the pathognomonic feature of PD (see Pathology). In addition, aggregation

of �-synuclein is enhanced in an oxidative milieu (both in the presence of

toxins and in endogenous systems), and overexpression of �-synuclein yields

a clinical picture of parkinsonism in transgenic animal models.8

More commonly occurring mutations exist in autosomal recessive genes

with early-onset PD, those for parkin (PARK2),9 DJ-1 (PARK7),10 and PINK1

(PARK6).11,12 Parkin is an enzyme in the ubiquitin/proteasome system, DJ-1

has a putative role in a cell’s oxidative stress response, and PINK1 is a mito-

chondrial protein kinase; in recessive disorders, loss of function results in

loss of protective mechanisms provided by these enzymes.

The newest mutation to be reported is in the gene for the enzyme LRRK2

(leucine-rich repeat kinase 2).13 Labeled PARK8 is located on chromosome

Pathogenesis, diagnosis, and treatment 3

Table 1.1 Genetics of PD

Locus Designation Transmission Gene/linkage

4q21-23 PARK1 AD �-synuclein

6q25-27 PARK2 AR parkin

4q21 PARK4(1)* AD �-synuclein

4p14 PARK5 AD UCHL1

1p36 PARK6 AR PINK1

1p36 PARK7 AR DJ-1

12p11.2-q13.1 PARK8 AD LRRK2

2p13 PARK3 AD linkage

1p36 PARK9 AR linkage

1p32 PARK10 Suscept linkage (late-onset)

2q36-37 PARK11 Suscept linkage

2q22-23 none Suscept NR4A2

5q23.1-23.3 none Suscept synphilin-1

17q21 none Suscept tau

Mitochondrial mutations complex 1

* PARK4 was the designation for linkage originally thought to be on 4p, but recently found to be
a triplication of the α-synuclein gene.
AD: autosomal dominant; AR: autosomal recessive; Suscept: susceptibility gene.
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12p, LRRK2 encodes for a newly described protein, dardarin. It appears to

function as a tyrosine kinase, and the reported mutations may have an acti-

vating effect on the kinase activity of LRRK2,14 thus expanding the patho-

genetic possibilities to include phosphorylation of key proteins involved in

PD. Age of onset in individuals with this mutation is variable (35–78 years),15

but the clinical phenotype is fairly characteristic for typical PD. The

neuropathology, however, is quite variable,16 with �-synuclein-positive Lewy

bodies in the brainstem, widespread Lewy bodies throughout the cortex, tau-

positive pathology as in other Parkinson-plus syndromes, or just nigral

degeneration without any distinctive histopathology. This autosomal dom-

inant mutation accounts for about 5–6% of familial and 1–2% of apparently

sporadic cases, making it the most common known genetic cause of PD.17

Despite genetic heterogeneity, biochemical properties of the mutant genes

suggest a common pathogenetic mechanism in PD. A likely scenario is that

cell death results from common mechanisms (with or without mutations)

involving protein folding and/or degradation through the ubiquitin/pro-

teasome pathway as well as oxidative stress. Future drug therapy may be

directed at these targets to slow down or even prevent cell death in both

inherited and sporadic forms of PD.

Diagnosis

Typical PD may begin with subtle, unilateral symptoms and signs such as

unilateral hand tremor, decreased arm swing, micrographia, and loss of facial

expression (hypomimia). Depression, anxiety, and sleep abnormalities may

also be early complaints. The diagnostic criteria of PD (defined for research

protocols to minimize inclusion of patients with atypical parkinsonisms)

include the cardinal triad of rest tremor, akinesia or bradykinesia (lack of

movement or slow movement), and rigidity; two of the three are required for

diagnosis.18 Later in disease, loss of postural reflexes may occur. PD typically

begins unilaterally and usually remains asymmetric throughout the course of

disease, often with the initially affected side showing greater severity of signs

and symptoms. Course of disease is variable among patients, but is usually

slowly progressive. While life-span is generally reduced, younger-onset

patients may live for decades after the onset of symptoms with appropriate

treatment.

4 Psychiatric Issues in Parkinson’s Disease
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Cardinal signs19

The tremor of PD is most often seen at rest, in which the body part is not

voluntarily activated and is completely supported against gravity. It is classi-

cally a 4–6 Hz rest tremor, but a postural and/or a simple kinetic tremor may

also be seen. Tremor at rest is seen most easily when the patient rests his

hand in his lap, or dangles it freely while walking; it usually abates when the

patient performs a purposeful movement. Rarely, some PD patients have a

greater postural/kinetic tremor (and even rarer, only a posture/kinetic

tremor). Tremor most often occurs in the hands, but may also affect the feet

and lips and jaw, but not the head and neck or voice, as seen in essential

tremor. Some patients may complain of the sensation of an internal tremor,

even if it is not visible. Tremor occurs in over 75% of PD patients, and

tremor-predominant PD at onset often predicts a more benign course.20

Absence of tremor does not rule out PD, but it is a red flag to consider an

atypical parkinsonism (see Differential Diagnosis, below).

The akinesia/bradykinesia is manifested by general slowing of movements,

decreases in fine motor control and rapid alternating movements (e.g., but-

toning clothes, cutting meat) and hypomimia, or the mask-like facies, which

is exemplified by decreased blink rates. The more problematic symptoms

involve limitations in initiating movements (start hesitation). This causes

difficulties getting out of a chair or getting started walking. As a result of the

akinesia/bradykinesia, the gait is characterized by dragging a leg or short,

shuffling steps. Pivoting while turning becomes difficult and patients may

need to take small, marching steps to complete a turn (turning en bloc).

Rigidity, or “lead-pipe” rigidity, is a uniform increase in tone of a limb

that is the same throughout the range of motion around a joint (e.g., wrist,

elbow, shoulder, knee). It should be differentiated from upper motor neuron

spasticity in which there is a catch and release of tone. The term “cog-

wheeling” does not refer to a type of rigidity, but rather indicates tremor

superimposed on tone and should be avoided.

Postural instability gradually becomes a considerable problem in PD.

Initially it may be manifest as minor retropulsion in which the patient may

stumble backwards or take multiple steps backward on the “pull test” (a

clinical test of postural stability in which the examiner evaluates the

patient’s righting reflexes by pulling backwards sharply on the standing

patient’s shoulders). Eventually, the patient will lose the righting reflex and

be unable to prevent falling (usually backwards). In the latest stages, patients

Pathogenesis, diagnosis, and treatment 5
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are unable to stand or walk without assistance and are unable to find their

vertical position in space.

Features consistent with PD19

Disorders of mood (depression, anxiety) and cognition, as well as psychosis

(primarily visual hallucinations) are common in PD and the focus of this

volume; they will be discussed at length in subsequent chapters.

Some patients with typical PD may have, either in the treated or untreated

state, a secondary dystonia that is manifested generally by painful cramping

of muscles. Curling of toes, especially upon arising in the morning (when

the patient is at his lowest dopamine level) is typical, but cramping of calves,

thighs, and the neck are also common. Nonmotor features that can also

occur in PD include disorders of autonomic function, manifested by ortho-

static hypotension (usually asymptomatic in typical PD), sweating abnormal-

ities, bladder dysfunction such as urgency and frequency, impotence, and

gastrointestinal complaints, such as abdominal bloating and constipation.

These are discussed further in Chapter 4.

Differential diagnosis

The diagnosis of PD is almost exclusively clinical, based on history and

neurological examination. Approximately 15–25% of patients with a parkin-

sonism will have an atypical parkinsonian syndrome.21 Appropriate inquiry

should be made as to the medications that the patient is taking or has taken,

as drug-induced parkinsonism is largely reversible; it is usually secondary

to neuroleptic medications, but any medication that blocks D2 dopamine

receptors (including phenothiazine antiemetics and metoclopramide) may

be a culprit. Vascular parkinsonism may be non-progressive or progress in a

step-wise fashion; vascular risk factors will be present and prevention of

further cardio- and cerebrovascular events may prevent further insult. Most

of the remainder of the patients with atypical parkinsonian syndromes will

have a primary neurodegenerative disorder. There are, however, currently no

reliable, commercially available tests that can diagnose PD or differentiate it

from the atypical neurodegenerative parkinsonisms, or Parkinson-plus syn-

dromes. Red flags that suggest an alternate diagnosis include early postural

instability, absence of rest tremor, early dementia, rapid progression of

symptoms, early or severe dysautonomia, and involvement of other neuro-

logic systems (for example, corticospinal tract involvement, peripheral

6 Psychiatric Issues in Parkinson’s Disease
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neuropathy, supranuclear gaze abnormalities, or cerebellar features). The

primary neurodegenerative parkinsonisms include dementia with Lewy

bodies (DLB), multiple system atrophy (MSA), progressive supranuclear palsy

(PSP), and corticobasal degeneration (CBD).22 Tables 1.2–1.5 list the major

clinical features of each of these four disorders. Although tremor may occur

in all four disorders (most prevalent in DLB, next in MSA, less common in

PSP, and rare in CBD), it is less common than in PD.22 Except for DLB, the

parkinsonism is generally unresponsive to treatment with levodopa.23

Pathogenesis, diagnosis, and treatment 7

Table 1.2 Dementia with Lewy bodies (DLB)

Significant cognitive dysfunction

With: Parkinsonism

Visual hallucinations

Fluctuations (defined as marked variation in a patient’s cognitive or functional

abilities, or periods of confusion or decreased responsiveness alternating with

lucidity and attentiveness)

Note: Parkinsonism preceding dementia by an interval of 1 year or more is termed PD-dementia
(PD-D), while dementia that precedes or accompanies the onset of parkinsonism is labeled DLB.

Table 1.3 Multiple system atrophy (MSA)

Parkinsonism

With: Poor response to levodopa

Autonomic features

Speech or bulbar dysfunction

Absence of dementia

Absence of levodopa-induced confusion

Falls

Three clinical subtypes of MSA are:

Shy-Drager syndrome: primary dysautonomia with parkinsonism

Striatonigral degeneration: akinetic-rigid syndrome with no improvement on

levodopa but with dyskinesias (grimacing)

Olivopontocerebellar atrophy: cerebellar features with parkinsonism
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8 Psychiatric Issues in Parkinson’s Disease

Table 1.4 Progressive supranuclear palsy (PSP)

Parkinsonism that usually presents with falling

With: Supranuclear ophthalmoplegia

Dystonic rigidity of neck (hyperextension)

Pseudobulbar palsy

Dysarthria progressing to anarthria

Dysphagia

Axial � appendicular rigidity

Mental disturbance; but dementia may be mild

Table 1.5 Corticobasal degeneration (CBD)

Parkinsonism

With: Asymmetric features

Dystonia

Apraxia

Alien limb phenomenon

Cortical sensory loss

Dysarthria

Dysphagia

Oculomotor abnormalities

Dementia

Pathology

It is been estimated that by the time of onset of motor symptoms in PD, at

least 50% of substantia nigra pars compacta neurons are lost. There is also

cell loss in the locus coeruleus, dorsal raphe nuclei, nucleus basalis of

Meynert, and dorsal motor nucleus of the vagus. The pathognomonic feature

of PD (as well as DLB) is the Lewy body, a characteristic cytoplasmic

inclusion body (Figure 1.1a). In DLB and PD with dementia (PD-D), Lewy

bodies can be found diffusely throughout the brain, including the cortex.24

(Similarities and differences between DLB and PD-D are discussed further in

Chapter 7.)

Immunocytochemical studies originally were not particularly helpful in

characterizing Lewy bodies. They contained ubiquitinated protein and,
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unlike the neurofibrillary tangles of Alzheimer’s disease, PSP, and CBD, they

are tau-negative. But in the last few years, following the identification of the

first gene for PD as a mutation in �-synuclein, antibodies to this protein

demonstrated highly sensitive staining of Lewy bodies (Figure 1.1b).25 It is

also nearly specific, as only the glial cytoplasmic inclusions seen in MSA are

also synuclein-positive. We now identify PD, DLB, and MSA as synuclein-

opathies and distinguish them from the parkinsonism tauopathies, PSP and

CBD.22

Treatment of PD

Treatment of early PD
(Chapter 2 discusses initial management of PD in further detail.)

When a patient first presents with motor symptoms of PD, there are

several treatment options. If the patient is extremely mildly affected (e.g.,

has a subtle, non-bothersome rest tremor and little else symptomatically),

one may choose to delay therapy until such time as a proven neuropro-

tective agent is available. A medication for mild symptoms may be in order,

such as selegiline, a centrally acting monoamine oxidase type B (MAO-B)

inhibitor. Anticholinergic drugs are only effective for tremor and come with

a host of side effects; therefore, these agents should be prescribed with care

Pathogenesis, diagnosis, and treatment 9

Figure 1.1 Photomicrographs of Lewy bodies in the substantia nigra of a patient with
Parkinson’s disease. (a) H&E stain. The Lewy body is seen as a typical, intracytoplasmic
inclusion with a pale pink halo and a dense eosinophilic core. (b) �-synuclein
immunostain. The Lewy body stains intensely with antibodies for �-synuclein; the pale
halo seen on routine stains is most prominently seen with �-synuclein
immunocytochemistry. (Photomicrographs courtesy of Dennis W Dickson, MD.)

(a) (a)
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and reserved for younger patients who have a pronounced and bothersome

rest tremor. Certainly, if depression or anxiety are prominent complaints

early on, they should be treated symptomatically.

Once a patient develops functionally disabling motor symptoms, however,

therapy should begin with either a dopamine agonist or levodopa.26 Poly-

therapy is not needed in early PD, and indeed starting more than one med-

ication simultaneously may be confusing if side effects ensue. The decision

regarding which drug to start is largely a matter of choice. As a rule, many

experts will use dopamine agonists as initial monotherapy in mild, younger-

onset patients, whereas older patients or those with baseline cognitive dif-

ficulties should be started on a levodopa preparation from the beginning.

Nevertheless, using agonists as first-line treatment continues to generate

controversy and many experts recommend more critical examination of

this approach.27

Dopamine agonists28

Dopamine agonists have less antiparkinson effect than levodopa, but also

have a longer duration of action and are less likely to cause dyskinesias. Two

ergot-derivative dopamine agonists, bromocriptine and pergolide, and two

non-ergot drugs, pramipexole and ropinrole, are currently marketed in the

US. Bromocriptine is seldom used for treatment of PD anymore since it is the

least potent of the agonists. The two non-ergot agonists are approved for

treatment of both early (as monotherapy) and advanced disease (with levo-

dopa).29 Long-term studies with pramipexole30 and ropinirole31 have shown

ongoing improvement in motor symptoms, although in all studies,

levodopa remained more effective at all time points. Over time, virtually

all patients on agonists require the addition of levodopa.

Side effects of dopamine agonists include nausea, somnolence and

postural hypotension, confusion and toxic psychosis, and potentiation of

dyskinesias in patients on levodopa. Sudden sleep attacks are an infre-

quent but potential adverse effect of all dopaminergic drugs, most

commonly seen with dopamine agonists;32 all patients on dopaminergic

therapy who drive should be made aware of sedation and sleep attacks

as side effects of their treatment. A recently reported, uncommon but

increasingly recognized and potentially serious side-effect of dopamine

agonist therapy is pathologic gambling;33 although this also appears to

occur with other dopaminergic drugs, reduction of the agonist is usually

effective in eliminating the problem. Of increasing concern are recent

10 Psychiatric Issues in Parkinson’s Disease
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reports of several cases of heart valvular disease, some requiring surgery,

in patients on high doses of pergolide,34 suggesting that all patients on

pergolide should undergo baseline echocardiographic evaluation with

yearly follow-up or discontinuation of the drug in patients with evidence

of valve abnormalities.

Levodopa28

The most effective drug to treat PD is levodopa, the immediate precursor of

dopamine, which crosses the blood–brain barrier. Levodopa must be used

in combination with carbidopa, a peripheral decarboxylase inhibitor.

Levodopa is effective for most patients during at least the first 5 years

of treatment.35 Later, as the disease progresses, the duration of benefit

from each dose may shorten (the “wearing off” effect), and still later some

patients develop sudden, unpredictable fluctuations between mobility

and immobility (the “on-off” effect). After about 5–8 years of levodopa

therapy, patients may have either dose-related clinical fluctuations, dose-

related dyskinesias (chorea, dystonia) or inadequate response (see Table 1.6).

Carbidopa/levodopa is available in an immediate-release (IR) and controlled-

release (CR) form; either one may be used initially, and they may be

used together for a quick “kick-in” (IR) and for more sustained serum

levels (CR).

Pathogenesis, diagnosis, and treatment 11

Table 1.6 Definitions

On: improvement in parkinsonian signs and symptoms when the medication is

working optimally

Off: the state of re-emergence of parkinsonian signs and symptoms when the

medication’s effect has waned

Motor (response) fluctuations: the complications of the treatment of PD affecting

ability to move

Treatment of PD: Definitions

Wearing off: a loss of benefit from a dose of levodopa, typically at the end of a few

hours

On-off phenomenon: unpredictable, usually abrupt oscillations in motor state

Dyskinesias: abnormal involuntary movements, usually associated with high

levodopa levels (high dopa dyskinesias, or HDD), but frequently occurring when

plasma levodopa levels are dropping (low dopa dyskinesias, or LDD)
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Side effects of levodopa include anorexia, nausea and vomiting, and

orthostatic hypotension, vivid dreams, hallucinations, delusions, confusion,

and sleep disturbance.

Levodopa has been implicated as a source of oxidative stress, but there

is no clear evidence that levodopa causes neurotoxicity in humans.36

A recent National Institutes of Health (NIH)-sponsored, double-blind

study of levodopa vs placebo in early, mild PD patients demonstrated

clear superiority of levodopa in a dose-dependent manner over placebo,

including after 2 weeks of washout, indicating no clinical acceleration of

disease.37

Treatment of advanced PD
(Management of advanced stage PD is discussed further in Chapter 3.)

Early on, patients respond to dopaminergic replacement therapy with a

smooth, stable improvement in symptoms and signs. With time, however,

the therapeutic window narrows. Those on dopamine agonists as

monotherapy will require addition of a levodopa preparation; those already

on levodopa may develop response fluctuations, beginning with simple

wearing-off. Strategies for compensating for these problems center around

the concept of continuous dopaminergic stimulation.38 To accomplish this,

the levodopa dose may be increased or the dosage interval may be narrowed

to compensate for the shorter duration of response. CR may be added to IR

preparations, or vice versa. As peripheral methylation of levodopa decreases

the available drug for transport from the gut to the blood, inhibition of

intestinal catechol-O-methyltransferase (COMT) with entacapone or tol-

capone allows for more sustained levodopa levels, decreasing off time.28 If

patients are not yet on an agonist, the addition of one of these drugs may

also result in improved on time. An old drug, apomorphine, a non-specific

dopamine agonist, can be used parenterally, and has recently been approved

and marketed in a subcutaneous injectable form for “rescue therapy” for off

periods in advanced PD.39

If dyskinesias develop, levodopa may be reduced while adjunctive drugs

may be adjusted up or down as needed for reduction in fluctuations.

Another older drug, amantadine, originally developed as an antiviral agent,

has been used to treat mild symptoms of PD. More recently, it has also been

found to be effective in reducing dyskinesias,40 probably via its putative

mechanism as an antagonist of striatal interneuronal N-methyl-D-aspartate

(NMDA) receptors.

12 Psychiatric Issues in Parkinson’s Disease
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For appropriate candidates (relatively young and healthy, cognitively intact,

on optimal medication treatment, with significant fluctuations and dys-

kinesias), bilateral deep brain stimulation (DBS) of the subthalamic nucleus

appears to be at least as effective as thalamic stimulation in controlling parkin-

sonian tremor, and has been shown to be more than twice as effective as palli-

dotomy in treating all the symptoms of PD (Figure 1.2).41 Bilateral stimulation

improves tremor, rigidity, and bradykinesia and allows sustainable post-

operative reduction in levodopa dosage.42 Despite a more complex process for

programming the electrical stimulator, DBS of the subthalamic nucleus has

proven long-term efficacy and has supplanted all other surgical procedures. In

general, it is the current surgical treatment of choice for PD.43

Unfortunately, not all motor complications of PD respond to dopamin-

ergic therapy; these include freezing of gait, falling and balance problems,

and speech abnormalities. Non-motor complications, including the
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Figure 1.2 A simplified schematic of the basal ganglia circuitry. Lighter blue efferents
indicate excitatory pathways; darker blue lines indicate inhibitory pathways. In this
schema, the subthalamic nucleus (STN) and globus pallidus interna (GPi) are
disinhibited, resulting in overactivity of both the STN and GPi. The rationale for
lesioning these nuclei to treat PD arises from this proposed circuit. SNc: substantia nigra
pars compacta; GPe: globus pallidus externa; VA/VL: ventroanterior and ventrolateral
nuclei of the thalamus; MC: motor cortex; SMA: supplementary motor area; PMC:
premotor cortex; Glu: glutamate; GABA: gamma-aminobutyric acid. (By Margery H
Mark, after Alexander & Crutcher.44)
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psychiatric disorders as well as autonomic dysfunction (orthostatic

hypotension, bladder frequency and urgency, impotence, and constipation)

should all be addressed and treated symptomatically.

Despite the popularity of treatment algorithms, there is no single, correct

answer for treating PD; one of multiple treatment choices may be the right

one for an individual, and indeed medication regimens need to be individu-

alized for all PD patients. The most important principle in medication

adjustment is to “start low and go slow.” The chief complaint (e.g., too

much off time, disabling dyskinesias, or hallucinations) should be addressed

first, and one new medication should be added or adjusted at a time,

focusing on the drug interval as well as the dose. Finally, one should be alert

for “red flags,” such as advanced age, vivid dreams, hallucinations, and con-

fusion. When these problems occur or threaten, drugs with an unfavorable

risk:benefit ratio should be reduced or eliminated first: anticholinergics,

MAO-B inhibitors, amantadine followed by dopamine agonists, leaving

levodopa as monotherapy if necessary.

Conclusions

PD is a chronic, progressive neurodegenerative disease. The main pathology

targets the nigrostriatal dopamine system, with motor signs and symptoms

of rest tremor, akinesia, rigidity, and postural instability the clinical hall-

marks. More recent evidence shows that PD is a much more diffuse con-

dition, with involvement of cognitive processes the rule rather than the

exception. Current treatment of the motor disorder is aimed at replacing the

dopamine deficiency with levodopa, the immediate precursor of dopamine

that crosses the blood–brain barrier, and other strategies such as direct-acting

dopamine agonists, central MAO-B inhibitors, peripheral COMT inhibitors,

and NMDA-receptor antagonists. Appropriate candidates may benefit from

DBS of the subthalamic nucleus. Finally, the cause of PD remains to be eluci-

dated, but clues from the first cloned genes in familial PD cases suggest that

cell death results from common mechanisms involving the ubiquitin/pro-

teasome pathway and oxidative stress. Future drug therapy may be directed

at these targets to slow down or even prevent cell death in both inherited

and sporadic forms of PD.
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Introduction

This chapter focuses upon the management, and particularly the drug

treatment of early PD. For the purposes of clarity, early PD is defined here as

the diagnostic and maintenance disease phases, according to classification of

MacMahon and Thomas (Figure 2.1).1 The management of the complex

disease phase, and the motor fluctuations, postural instability, etc. associated

with this stage is discussed in Chapter 3.

The anti-parkinsonian drugs considered in detail are symptomatic

therapies, since no agent has yet been shown beyond reasonable doubt

to have disease-modifying or “neuroprotective” properties. Non-medical

An update on the medical
management
David J Burn

c h a p t e r  2

Disease
awareness

Reduce
symptoms and

distress

Acceptance of
diagnosis

Maintain function
and self-care

Promote normal
activities

Morbidity relief

• dyskinesias
• falls
• psychosis
• dementia
• dysphagia

Relieve
symptoms and

distress in
patient and carer

Maintain dignity

Avoid treatment-
related problems

Time (years)

DIAGNOSIS MAINTENANCE COMPLEX PALLIATIVE
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interventions are discussed, as is the means of assessing the patient’s

response to treatment in the early stages. Finally, a number of new sympto-

matic and potentially neuroprotective drugs at different stages of devel-

opment are reviewed.

Setting the scene: Drug treatment of early PD

In 1967, Cotzias and co-workers described the efficacy and tolerability of

levodopa in PD patients, when the drug was started in low doses and grad-

ually increased thereafter.2 Unfortunately, despite dramatic initial benefits,

workers quickly came to realize the limitations of levodopa treatment, and to

recognize a phenomenon termed the “long-term levodopa syndrome.” This

“syndrome,” in brief, comprises a premature wearing-off of the anti-

parkinsonian effects of levodopa, and response fluctuations. The latter can

include dramatic swings between gross hyperkinetic involuntary movements

(dyskinesias) and a “frozen,” immobile state (akinesia). These problems

emerge at a rate of approximately 10% per year, so that by 10 years into the

illness virtually all PD patients can expect to experience such unpredictable

responses.3 Notably, however, younger PD patients tend to develop

levodopa-induced dyskinesias and fluctuations earlier after diagnosis than

older patients.4 Not surprisingly, therefore, research into the medical man-

agement of early PD has focused upon the use of alternative agents to

levodopa in order to delay this long-term levodopa syndrome, whilst still

providing adequate symptomatic benefit. It might be argued that such

alternatives are of particular importance in the younger patient, in whom

life expectancy is correspondingly greater.

There is no universally applicable, evidence-based algorithm for the man-

agement of early PD; treatment should be tailored to the individual patient’s

requirements and their progress monitored regularly to assess response and

possible side-effects. Since comparable motor deficits have differential effects

on actual functioning, patient input is exceedingly important. A number of

other factors, including age, severity, type of disease (tremor-dominant

versus bradykinesia-dominant), occupational status, and psychiatric and

medical co-morbidities must also be taken into account when deciding about

initiating medical therapy. The evidence-based report of the Quality

Standards Subcommittee of the American Academy of Neurology provides a

useful framework of three broad guidelines to consider when prescribing

early drug treatment (Table 2.1).5
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Psychiatric issues relevant to early PD management

Up to 30% of patients have psychological symptoms or psychiatric distur-

bances such as depression or anxiety during the 4–8 year prodromal period

before the onset of overt motor signs and diagnosis6 that affect early PD

management, including treatment compliance. Some patients will defer

initiating symptomatic therapy even when motor symptoms interfere with

working or the ability to tend to daily functions. This may be because of

concerns about long-term levodopa effects. Others may view the need to

start symptomatic therapy as a “concession” to the disease, a belief that

warrants exploration if the patient has disability resulting from the lack of

treatment. Patients with mood disturbances may cope sub-optimally with

the diagnosis and decline or delay antiparkinsonian therapy because of

nihilistic or hopeless feelings. In such cases, primary treatment of the

affective disturbance will usually improve overall function, including motor

symptoms.7 Both depressive and anxiety disturbances influence a patient’s

perspective and predilection for somatic complaints. Any mismatch between

impairments on the physical exam and reported disability should raise

concerns about a comorbid affective disturbance.

Anti-parkinsonian drugs

Immediate-release levodopa
Despite ongoing debate regarding early or late levodopa therapy, there is no

doubt that levodopa remains the most effective oral symptomatic treatment
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Table 2.1 Evidence-based review of initiation of treatment for PD5

1. Initiate Selegiline:

• has very mild symptomatic benefit

• has no evidence for neuroprotective benefit

2. For PD patients requiring initiation of symptomatic therapy:

• either levodopa or a dopamine agonist can be used

• levodopa provides superior motor benefit but is associated with a higher risk

of dyskinesias

3. There is no evidence that initiating treatment with sustained-release levodopa

provides an advantage over immediate-release levodopa
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for PD.8 Levodopa is administered with a peripheral dopa-decarboxylase

inhibitor (DDI). The available formulations are carbidopa plus levodopa

or co-careldopa (Sinemet) and benserazide plus levodopa or co-beneldopa

(Madopar). The most common formulation includes 25 mg carbidopa and

100 mg levodopa (Sinemet 25/100). Carbidopa/levodopa 10/100 and 25/250

formulations are also available. The DDI prevents the formation of

dopamine peripherally, thereby allowing a lower dose of levodopa to be

administered and reducing the risk of associated nausea or vomiting. Levo-

dopa crosses the blood–brain barrier, where it is converted by endogenous

aromatic amino acid decarboxylase to dopamine, and then stored in

surviving nigrostriatal neuronal terminals.

While there is some variation in clinical practice, immediate-release

levodopa is usually commenced in a dose of 50–100 mg per day, increasing

every 3–4 days until a dose of 50–100 mg three times daily is reached. The

patient should be instructed in the early stage of their illness to take the drug

with food to minimize nausea. If there is little or no response to 50 mg three

times daily, the unit dose may be doubled to 100 mg. Should no significant

motor response occur despite increasing the daily levodopa dose to 600 mg

or more, the diagnosis of PD should be questioned, as an alternative

diagnosis such as multiple system atrophy, progressive supranuclear palsy

or vascular parkinsonism may be more likely.

Side-effects
Levodopa, commenced in the above way, is usually well tolerated. Nausea,

vomiting, and orthostatic hypotension are the most commonly encountered

side-effects. They may be minimized by increasing the levodopa dose more

gradually, or co-prescribing domperidone 10 mg or 20 mg three times daily.

Domperidone is available in Canada, Mexico, and Europe, but not in the US.

Later in the course of the illness, levodopa is associated with mental

changes, including vivid dreams, nightmares, psychosis, behavioral changes,

and even a toxic confusional state (delirium), as discussed in Chapters 10

and 12. In early PD, onset of such symptoms spontaneously, or in response

to antiparkinsonian medications, would strongly suggest an alternative diag-

nosis such as dementia with Lewy bodies.

Drug interactions
Clinically relevant interactions with levodopa include hypertensive crises

with monoamine oxidase type A inhibitors (MAOI-A). It is therefore advised
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that levodopa be avoided for at least 2 weeks after stopping a MAOI-A. MAOI

agents currently available in the US include phenelzine sulfate (Nardil),

tranylcypromine sulfate (Parnate), isocarboxazid (Marplan), and selegiline

(specific for the monoamine oxidase-B enzyme), all of which irreversibly

bind to monoamine oxidase (MAO). Reversible MAO inhibitors are avail-

able in Europe (e.g., brofaromine, cimoxatone, clorgyline, lazabemide,

moclobemide). Substances such as St. John’s wort that may have MAOI-like

activity may be used for self-treatment of depression and should be discon-

tinued. Levodopa can also enhance the hypotensive effects of antihyper-

tensive agents and antagonize the action of anti-psychotics. The absorption

of levodopa may be reduced by concomitant administration of oral iron

preparations, and an interval of two or more hours in-between dosing is

therefore advised.

Controlled-release levodopa preparations
Both Sinemet and Madopar are available as controlled release (CR) prepara-

tions. The nomenclature for Sinemet CR is particularly confusing. In the

United Kingdom, the drug is marketed as Sinemet CR (carbidopa/levodopa

50/200) and also as Half Sinemet CR (carbidopa/levodopa 25/100). Trying to

prescribe Half Sinemet CR unambiguously can be difficult: if the instruction

is misinterpreted and a tablet of Sinemet CR is halved, the slow-release

mechanism is disrupted. In the US, Sinemet CR is available as carbidopa/

levodopa 50/200, carbidopa/levodopa 25/100, and carbidopa/levodopa

50/250.

The levodopa in CR preparations has approximately 60–70% bioavail-

ability, which is less than the 90–100% obtained from immediate release for-

mulations. In contrast with immediate-release levodopa, the bioavailability of

CR preparations is increased in the presence of food. No benefit for CR over

immediate-release levodopa has been demonstrated in terms of dyskinesias

and response fluctuation frequency at 5 years.9,10 CR preparations, by virtue of

their prolonged response duration (2–4 hours for CR versus 1–3 hours for

immediate release), may be of help, however, in simplifying drug regimens,

in relieving nocturnal akinesia, and in prescribing with immediate-release

levodopa during the day to relieve end-of-dose deterioration.

Two commonly encountered problems with CR preparations are, first,

changing the patient from all immediate-release to all CR levodopa. This is

often poorly tolerated as the CR levodopa has a longer latency than imme-

diate-release levodopa to turn the patient “on” (typically 60–90 versus
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30–50 minutes), and the patient’s perception is that the quality of the “on”

period is poorer. Second, CR preparations should not be prescribed more

than four times a day, as levodopa concentrations may build up unpre-

dictably, causing increased dyskinesias and confusion.

Dopamine agonists (oral)
In 1973, bromocriptine was found to cause prolonged dopamine receptor

stimulation, and the following year beneficial effects of bromocriptine

in PD were reported.11 Theoretically, dopamine agonists, which stimulate

dopamine receptors both pre- and post-synaptically, are an attractive thera-

peutic option in PD, since they may “by-pass” the degenerating nigrostriatal

dopaminergic neurons.12 Unfortunately, experience to date has generally

revealed dopamine agonists to be less potent than levodopa and also to be

less well tolerated. The dopamine agonists differ in their affinity for a

number of receptors, including the dopamine receptor family (see Table 2.2).

It is not yet known whether these differences are clinically significant.

All dopamine agonists can significantly improve motor function in early

PD, although as the disease progresses only a small minority of patients will

derive sufficient benefit from the agonist alone to avoid the introduction of

levodopa. There have been very few comparative studies performed between

the dopamine agonists, so it is not possible to state which drug should be

recommended. Pergolide and ropinirole appear to have some advantages

over bromocriptine (although they are also more expensive). In practice, it is

often worth changing from one agonist to another if side-effects are a

problem, since there is variability in a given patient’s tolerance to the

different drugs.
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Table 2.2 Dopamine agonists: dopamine receptor profiles

Agonist Ergot derivative D1 D2 D3

Bromocriptine Yes – �� ��

Pergolide Yes �� ��� ���

Ropinirole No 0 ��� ����

Cabergoline Yes �� ���� ?

Pramipexole No – ��� ����

�: minimal agonist effect; ����: maximal agonist effect; –: antagonist activity; 0: no affinity
for receptor.
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Side-effects
The principal side-effects of the dopamine agonists are nausea and vomiting,

postural hypotension, hallucinations and confusion, and exacerbation of

dyskinesias. There is also a low but definite risk of fibrotic reactions

(restrictive cardiac valvulopathy and pleuropulmonary fibrosis) occurring

in patients taking dopamine agonists. Recent data suggest that clinically

important restrictive cardiac valvulopathy can occur in up to 20% of patients

prescribed pergolide, with significant correlation between cumulative agonist

dose and tenting area of the mitral valve. Although ergot derivatives (see

Table 2.2) have been mainly associated with fibrotic problems, possibly via 5-

HT2B mediated modification of fibroblast mitogenesis, it is by no means

certain that the non-ergot agonists are free from this side-effect. Monitoring

for fibrotic reactions varies enormously, with no international standard

regimen available. Given the generally low frequency of the problem, it is our

current practice to screen all patients commencing any agonist with a chest

X-ray, urea and electrolytes and ESR, and to ask about potentially relevant

clinical symptoms at follow-up visits. Others, however, recommend more

intensive screening and monitoring. Large, prospective pharmacovigilance

studies are required to clarify this issue.13 Additionally, there is also an

increased risk of toxicity when erythromycin is co-prescribed with an agonist.

The dopamine agonists have been implicated in causing “sleep attacks,”

with sudden onset of drowsiness, leading to driving accidents in some

cases.14 The term “sleep attack” is almost certainly a misnomer, however, as

patients do have warning of impending sleepiness, though may subse-

quently be amnesic for up to several minutes whilst in this state. It is sen-

sible to advise all patients commencing an agonist that excessive drowsiness

may occur, particularly during up-titration of the dose. This may be com-

pounded by the use of other sedative drugs and alcohol.

Occasionally, dopamine agonists may be associated with hypersexuality,

pathological gambling and repetitive, purposeless motor acts (punding).

Younger, male patients seem to be particularly at risk of these phenomena.

Selegiline
Selegiline is a selective, irreversible inhibitor of monoamine oxidase (MAO)

type B. Inhibition of this enzyme slows the breakdown of dopamine in the

striatum. A dose of 5–10 mg of selegiline per day is normally prescribed.

Higher doses are associated with only minimal additional inhibition of MAO

type B.
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Following the publication of the UK Parkinson’s Disease Research Group

study in 1995, where an excess mortality in the group of patients taking

selegiline was demonstrated, prescriptions for the drug in the UK (but not in

the USA) dropped by nearly 50%.15 This study drew much criticism from

some quarters, both in its design and also in the data analysis. The reason for

the possible excess mortality is uncertain, but it has been suggested that the

drug should be avoided in patients with known falls, confusion and postural

hypotension. The use of selegiline in younger patients with early PD, with or

without a dopamine agonist, as a means of deferring levodopa treatment still

has its advocates.

Side-effects
The mild amfetamine-like effects of metabolites of selegiline account for

some of the side-effects, which include hallucinations and confusion,

particularly in moderate to advanced disease. Withdrawal of selegiline in

such patients may also be associated with a significant deterioration in

motor function.

Interactions
It is frequently recommended that selegiline as a co-prescription with

selective serotonin re-uptake inhibitors (SSRIs) is best avoided. A hyper-

tensive reaction that may include neuropsychiatric features has been

reported in a small minority of cases. A serotonin syndrome is also possible

with the combination. However, in clinical practice, these interactions are

rare and the combination of selegiline at no more than the usual dose of

10 mg daily with SSRIs is well-tolerated.16

Amantadine
Amantadine was introduced as an anti-parkinsonian treatment in the late

1960s. It has a number of putative mechanisms of action, including the facil-

itation of pre-synaptic dopamine release, blocking dopamine re-uptake, an

anticholinergic effect, and also as an N-methyl-D-aspartate (NMDA) receptor

antagonist. Initially employed in the early stages of treatment, where its

effects are mild and relatively short-lived, interest has recently focused upon

the use of amantadine as an anti-dyskinetic agent in advanced disease.17 The

dose range for amantadine is 100–300 mg, although the lower end of the

range is more commonly used, due to increased side-effects at higher

dosages.
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Side-effects
These include confusion and hallucinations, peripheral edema and livedo

reticularis. There may be significant worsening of parkinsonism when

amantadine is withdrawn.

Anticholinergic drugs
The availability of anticholinergic drugs such as benzhexol and

orphenadrine predated the introduction of levodopa. The prescription of

these drugs has fallen markedly, however, because of troublesome side-

effects, including cognitive impairment and frank confusional states. In

selected younger patients the tremorlytic effect of these agents may still be

helpful, but close monitoring is advised. Cognitive deficits have been docu-

mented on formal neuropsychological testing even in younger PD patients

receiving anticholinergics. A recent pathological study has suggested that

chronic use of this class of drug may be associated with increased cerebral

amyloid plaque formation, further questioning the place for anticholinergics

in the management of early PD.18

Catechol-O-methyl transferase (COMT) inhibitors
The introduction of COMT inhibitors to the market has been nothing if

eventful. After a long gestation as a class of drugs, second-generation

inhibitors were developed in the 1980s. Unlike the first-generation COMT

inhibitors used in Europe (gallates and tropolone), these agents were shown

to be potent, reversible and highly specific inhibitors of COMT. The first

commercial COMT inhibitor available, tolcapone, lasted only a few months

before the European Union suspended the drug in November 1998 because

of reports of fatal hepatotoxicity. Tolcapone can still be prescribed in the

USA, under careful supervision. A second COMT inhibitor, entacapone, was

released shortly after tolcapone, and is the only drug of this class currently

available in Europe.

COMT is a ubiquitous enzyme, found in gut, liver, kidney, and brain,

amongst other sites. In theory, COMT inhibition may occur both centrally

(where the degradation of dopamine to homovanillic acid is inhibited) and

peripherally (where conversion of levodopa to the inert 3-O-methyldopa is

inhibited) to benefit the patient with PD. In practice, both tolcapone and

entacapone act primarily as peripheral COMT inhibitors.19 When entacapone

is prescribed, a 200 mg dose is used with each dose of levodopa adminis-

tered, up to a frequency of ten doses per day. Recently, entacapone has been
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combined with levodopa and carbidopa (Stalevo) in a number of fixed-dose

preparations, thereby reducing the total daily number of tablets necessary.

Tolcapone is prescribed as either 100 mg or 200 mg three times per day.

Because of increased dyskinesias, an overall reduction of 10–30% in the daily

dose of levodopa needs to be anticipated. While entacapone may be

employed with any other anti-parkinsonian drug (although caution may be

needed with apomorphine), the optimal use of entacapone in early PD is

uncertain. Interest has arisen, however, from the ability of COMT inhibition

to smooth out plasma (and presumably brain) levodopa fluctuations. Since

the latter is thought to be fundamental in the genesis of dyskinesias, it has

been suggested that the early use of COMT inhibition with levodopa could

delay the onset of motor complications.

Side-effects
Other than hepatotoxicity and exacerbation of dyskinesias, COMT inhibitors

may also cause diarrhea (particularly with tolcapone; the mechanism for this

is unknown), abdominal pain, and a dryness of the mouth. If tolcapone is

prescribed, liver function tests need to be monitored regularly. Harmless

urine discoloration caused by metabolites of COMT inhibitors is reported in

approximately 8% of patients.

Interactions
Non-selective MAO inhibitors, or a daily dose of selegiline in excess of 10 mg

should be avoided when using entacapone. The British National Formulary

also advises caution in the co-prescription of venlafaxine with entacapone,

as there is a theoretical risk of increased adrenergic side-effects. Patients

taking iron preparations should be advised to separate this medication and

entacapone by at least 2 hours.

Non-medical treatments

The modern management of PD centers on pharmacological therapy,

although it has been suggested that physiotherapy can improve the disabil-

ities associated with the condition, as an adjunct to drug treatment. The

purpose of physiotherapy is to maximize functional ability and minimize

secondary complications through movement rehabilitation within a context

of education and support for the whole person. Physiotherapy for PD covers
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a number of different treatment techniques, all centered on active exercises

and re-education of mobility.

Studies and questionnaires from specialist societies indicate that only a

third or fewer of people with PD actually see a physiotherapist, at least in the

UK. Reasons for this may include perception of lack of benefit and limited

access due to high demands on physiotherapy services. Regarding the

former, there is insufficient evidence at the present time to support or refute

the efficacy of physiotherapy in PD.20 Until such evidence is forthcoming, it

is considered desirable that patients with PD are seen at an early stage in

their disease course by a physiotherapist with experience of the condition, so

that appropriate education and exercises may be initiated.

Most people with PD have speech difficulties, typically worsening as the

disease progresses. Of these, 90% have involvement of laryngeal function

and 45% have additional articulatory dysfunction. Early assessment by a

speech and language therapist (SALT) is to be encouraged, but probably only

20% of patients are actually referred. Although there is currently a lack of

evidence to support or refute the efficacy of one form of SALT over another,

or indeed the efficacy of SALT in PD, a number of techniques, such as Lee-

Silverman Voice Therapy, which emphasizes increased vocal effort, have

shown promise in clinical trials.

Assessing the patient’s response to treatment

Whilst the diagnosis of PD may be beyond reasonable doubt, not all patients

necessarily require immediate treatment. After diagnosis, an explanation of

the condition, education, and support are essential. If available, a PD nurse

specialist is invaluable at this early stage. Depending upon the country in

question, patients who drive may need to be advised to inform their

insurance company and also the driving licensing authorities.

The patient’s response to treatment may be assessed at three levels:

impairment, disability, and handicap (reflected by health-related quality of

life). Table 2.3 gives some examples of instruments that may be used, as they

relate to PD. A systematic evaluation of rating scales for impairment and dis-

ability in PD found that, in contrast to their widespread clinical use, the

majority of rating scales had either not been subjected to extensive clino-

metric evaluation or had demonstrated clinometric shortcomings.21 Never-

theless, instruments such as the Unified Parkinson’s Disease Rating Scale

(UPDRS) have been validated and shown to have good inter-rater reliability.
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Recently, there has been a rapid growth in the use of health-related quality

of life measures, both generic and specific, in clinical trials and research

studies addressing the impact of PD. In part, this derives from deficiencies in

rating scales for impairment and disability that do not reflect the significant

effects upon quality of life that, for instance, depression may have. Health-

related quality of life instruments can also be useful in determining health

policy, due to the association between perceived state of health and demand

for resources, prediction of risks and mortality. Additionally, assessing the

patient’s response to treatment may require the use of additional instruments

in specific non-motor domains, such as sleep, depression, and cognitive

function. The use of these scales will be discussed elsewhere.

In clinical practice, it is neither practical nor desirable to perform a battery

of scales that are time-consuming and which may not actually reflect the

change in status compared with a previous visit. The emphasis should be on

functional change: “What can you do now that you couldn’t before?” or,

conversely, “What can’t you do now or do you require assistance in carrying

out?” The decision to start or change treatment should be made after full

and frank discussion with the patient and their family. Consistency of who

sees the patient at each visit is desirable but not always possible. Realistic
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Table 2.3 Assessment instruments for PD

Measures Examples Comments

Impairment • UPDRSa part III (motor) Validated, with good inter-rater 

• Short Parkinson’s reliability

evaluation scale

• Webster rating scale

Disability • UPDRS part II Includes ADLsb but also some 

impairments

• Northwestern University Moderate to good reliability and 

Disability Scale validity for PD

• Ten-meter walking time

• Nine-hole peg test

Quality of life • EuroQol-5D & SF-36 Generic scales

• PDQ-39 or PDQ-8 Disease-specific, validated scale for PD

a Unified Parkinson’s Disease Rating Scale.
b Activities of daily living.
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goals need to be set out; for example, severe tremor may be very difficult to

treat medically and escalating levodopa dosage to high levels may not be jus-

tified in this situation, bearing in mind the limited therapeutic gain versus

potential long term problems associated with an increased cumulative dose.

Concomitant depression and sleep disturbance should always be considered,

since both are common in PD, can be severe, and may “mask” responses to

change in motor status.

Pipeline drug therapies for early Parkinson’s disease

A number of drugs at various stages of development are under consideration

for the symptomatic management of early PD. Rotigotine is a dopamine

agonist delivered through a silicone-based transdermal patch that is replaced

every 24 hours. Recent trials have shown that this agent can be safely admin-

istered once daily and improves parkinsonian signs in patients with early PD.

Rasagiline mesylate is an irreversible monoamine oxidase type B inhibitor. It

improves the symptoms of early PD while both preclinical and clinical studies

indicate that it may also modify the progression of PD. Istradefylline

(KW-6002) is a selective adenosine A2A antagonist that may increase “on”

time in patients without troublesome dyskinesias. The drug may also prove to

be useful as an adjunct to levodopa in the treatment of early PD.

In addition to symptomatic therapies, there is an urgent need to identify

therapies that slow down the progression of PD. The use of such agents early

in the disease course is clearly logical, to preserve as large a remaining

neuronal pool as possible. There have, however, been very few clinical trials

aimed at demonstrating neuroprotection. Reasons for this include the size

and complexity of the design required demonstrating such an effect over

and above possible symptomatic benefits. Table 2.4 shows a number of drugs

considered to have potential as neuroprotective agents. This list, whilst not

exhaustive, is derived from a recent systematic review of the topic.22

Conclusion

The treatment of early PD represents a significant challenge. When to

introduce treatment and which drug to use should be tailored to the indi-

vidual. Although the assessment of drug effects and disease progression may

be helped by scales that record impairment, disability, and health-related

quality of life, simple questions targeting day-to-day functioning can be
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extremely helpful in informing treatment decisions. Early referral for physio-

therapy and speech and language therapy assessments is to be encouraged,

although more evidence is required to confirm or refute the benefits that

may accrue from these interventions in PD.

Whilst the therapeutic armory continues to expand, direct comparison

between drugs within a particular class is generally lacking (dopamine ago-

nists, for example), and it is uncertain when one class of drug should be

introduced compared with another (dopamine agonists versus COMT

inhibitors, for example). Finally, the challenge of developing effective neuro-

protective therapy for PD remains an exciting, and increasingly visible, goal.
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Introduction

Advancing Parkinson’s disease (PD) is associated with a variety of motor and

non-motor symptoms that are quite unique to this illness and pose difficult

clinical challenges. Most patients with advanced PD would benefit from

having a neurologist specializing in movement disorders as part of their care

team. The majority of patients eventually develop motor complications

related to disease progression and dopaminergic pharmacotherapy (Table

3.1). Motor complications include dyskinesias, wearing-off of medication

effect prior to the next scheduled dose and unpredictable shifts in mobility

referred to as the “on-off” phenomenon. Some patients also develop fluctua-

tions in emotional states (e.g. mood, anxiety) and other non-motor domains

(e.g. pain, autonomic function). In addition to these fluctuating symptoms

generally thought to be secondary to dopaminergic dysfunction, patients

develop impairments that appear to be less related to dopamine neurotrans-

mission, namely dysarthria, dysphagia, and impairments in gait and balance

(Table 3.2). This chapter provides an overview of the phenomenology and

treatment approaches to motor and emotional fluctuations, dysarthria, dys-

phagia and gait and balance problems.

Motor complications

Motor complications of therapy in PD include motor fluctuations (“wearing

off” and “on-off”) and dyskinesias. After being treated with levodopa for a
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advanced-stage disease
Irene Hegeman Richard

c h a p t e r  3

03 psychiatric450.ch03  23/8/2005  14:22  Page 35



36 Psychiatric Issues in Parkinson’s Disease

Table 3.1 Dopamine-related motor symptoms of advanced PD

Symptom Description Therapeutic options

Wearing off/ • Re-emergence of PD • Consider more frequent 

end of dose symptoms prior to next dosing of levodopa (e.g 

deterioration scheduled levodopa dose change from TID to QID)

• Associated with declining • Consider adding a COMT 

plasma levodopa levels inhibitor (entacapone) to 

• Typically involves motor enhance action of levodopa

symptoms (bradykinesia, • Consider adding an agent 

tremor) with a different mechanism of 

• May also include changes action (e.g. dopamine 

in mood, level of anxiety agonist, MAOB inhibitor, 

• May include pain and amantadine)

autonomic symptoms

Peak dose • Excessive, involuntary • May not need to do anything 

dyskinesias movements since they are often mild and 

• Associated with peak not disturbing to patients

levodopa levels • Consider reducing amount of 

• May be focal (e.g. one foot) levodopa per dose and 

or diffuse (involving face, decreasing interval between 

head, trunk, extremities) doses (e.g. change from two 

• May also involve respiratory tablets TID to one and a half 

muscles tablets QID)

• Usually choreic and painless • Consider reducing the 

amount of levodopa relative 

to agonist

• Consider adding amantadine

Early morning • Immobility upon awakening • Consider adding controlled-

akinesia • May be associated with release levodopa preparation 

painful dystonia (often at bedtime (may help with 

involving the foot) symptoms during the night 

but unlikely to last until 

morning)

• Set alarm and take levodopa 

��–1 hour prior to getting out 

of bed

03 psychiatric450.ch03  23/8/2005  14:22  Page 36



period of several years, many patients no longer have a smooth, stable,

effective response.1 Younger patients are more likely than older patients to

develop motor fluctuations and dyskinesias.2 There is uncertainty as to

whether these complications relate solely to the duration and dosage of

levodopa or whether they relate, at least in part, to the increasing severity

of disease. It is likely that a combination of the disease itself and the

medication is responsible.3

When initially treated with levodopa, patients do not notice any fluctua-

tions in their motor response (Figure 3.1a). After several years of treatment,

patients begin to notice a gradual “wearing off” of the beneficial effect of

their doses and some shortening of their duration of action. As time pro-

gresses, patients may develop “on-off” fluctuations. These are rather abrupt

changes in motor function, seemingly unrelated to the timing of med-

ication. Patients can quickly change from the “on” (mobile) state to the “off”

(immobile, or nearly so) state. The “off” state can be accompanied by other

non-motor symptoms as well. Autonomic changes may include flushing or

sweating, some patients experience abdominal bloating and a number

experience pain. The “on” state is often associated with dyskinesias, leaving

the patient with little or no periods of “normal” mobility (Figure 3.1b).

Dyskinesias are involuntary movements that come in a variety of forms.4–6

The most commonly encountered are peak-dose dyskinesias, generally

thought to reflect excessive dopaminergic tone. Peak-dose dyskinesias are

usually choreic and painless. In fact, except in extremely severe cases

where function is limited or in people who are very self-conscious, patients
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Table 3.1 continued

Symptom Description Therapeutic options

“Off” periods • Immobility that is often • Consider apomorphine 

accompanied by non-motor injection as “rescue” therapy

symptoms (e.g. anxiety, pain)

• Related to low levodopa 

levels but may not have 

obvious relationship with 

timing of doses

• Effect of levodopa dose may 

be delayed (delayed on) or 

absent (dose failure)
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themselves tend not to be bothered by the dyskinesias. It is usually those

around them who are concerned. As time progresses, the therapeutic

window narrows such that the dosage of levodopa needed to improve motor

function equals that required to induce dyskinesias. Diphasic dyskinesias

occur at the beginning and/or end of dose. These are often the most severe

dyskinesias seen in PD patients, mainly affecting subjects with early-onset

disease.7 They are often stereotypic or ballistic, and are difficult to manage.

Dystonia, a sustained increase in tone that results in a fixed posture, can be a

manifestation of the disease itself but is typically seen as medication is

wearing-off.8 It often occurs first thing in the morning.9 Dystonia frequently

affects the foot and can be quite painful.

Emotional fluctuations

Up to two-thirds of PD patients with motor fluctuations can experience

marked fluctuations in mood.10,11 Many patients also develop fluctuations in

levels of anxiety. It is not clear why virtually all patients develop motor fluc-

tuations while only some develop emotional fluctuations. The relationship

between mood and anxiety fluctuations and between emotional fluctuations

and more pervasive depressive or anxiety disorders remains to be determined.

Mood changes can be so profound that patients transition from depressed

and suicidal to euphoric and hypomanic within minutes, with these emo-

tional fluctuations often being more disabling and distressing to patients than

the motor changes. Mood fluctuations can occur several times a day. The

most typically reported pattern is for patients to be depressed and anxious

while “off “ (parkinsonian, immobile) and normal or euphoric while “on”.10,11

Other investigators have, however, reported that mood is worse during

periods of either immobility (“off”) or excessive mobility (“on with dyski-

nesias”)12 and in some cases, there may be little temporal correlation between

mood and motor states.13 Although mood fluctuations have been noted

mostly in patients who experience motor fluctuations, there is evidence that

mood fluctuations may predate motor fluctuations in some patients.11

Research involving the phenomenology and underlying mechanisms of

emotional fluctuations in PD has been limited. The presumption that emo-

tional fluctuations are associated with motor fluctuations10,11,14–16 has led to

the hypotheses that mood and anxiety fluctuations are either: (1) a psycho-

logical reaction to motor dysfunction, or (2) an independent result of

changing brain dopamine levels. Research involving levodopa infusions
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demonstrated, however, that changes in emotional states may precede

changes in motor state by several minutes.17 This finding as well as diary

evidence of temporal dissociation between mood, anxiety, and motor states

in some patients13 makes a purely reactive hypothesis less tenable.

The optimal treatment of emotional fluctuations is unclear but attempts

to reduce motor fluctuations (as discussed later in the chapter) may be

particularly beneficial in patients for whom emotional and motor states are

temporally correlated. It would also be wise to evaluate patients with emo-

tional fluctuations for an underlying mood or anxiety disorder and consider

the use of antidepressant or anxiolytics medications.

Management of advanced-stage disease 39

Table 3.2 Physical symptoms of advanced PD unrelated to dopamine

Symptom Description Therapeutic options

Freezing • Sudden, transient inability • Try to optimize “on” time

to walk or great difficulty • Consider visual cues/sensory 

with walking tricks (e.g. stepping over light 

• Often occurs when going from laser pointed at floor)

through doorways or trying 

to walk through a crowd

• May occur in “on” or “off” 

states

Speech • Hypophonia • Speech therapy

difficulties • Dysarthria

Swallowing • Problems with various • Consider referral to 

difficulties phases of swallowing speech/swallowing therapist

• Choking, risk of aspiration • Radiological swallowing study 

(pharyngogram)

• May need to change head

position during swallowing

• Alter food consistency

• May need feeding tube

Postural • Tendency to retropulse • Consider physical therapy 

instability (fall backwards) referral

• May benefit from gait

training, assistive device or

assistance from others when

ambulating
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Disorders of speech and swallowing

Dysarthria is a common manifestation of PD that worsens with disease

progress.18 Patients with PD are often said to manifest a “hypophonic

dysarthria,” the characteristics of which include monotony of pitch (dys-

prosody) and volume (hypophonia), imprecise articulation, variations in

speed resulting in both inappropriate silences and rushes of speech (some-

times referred to as “festination” of speech). Patients with PD frequently

demonstrate pallilalia (the tendency to repeat the final syllable or sound of a

word). Orolingual dyskinesias can also affect speech. Communication is

further impaired in PD by the tendency of patients to use fewer facial expres-

sions and hand gestures that often accompany and clarify the meaning of

speech.19 Speech therapists can provide evaluation and training techniques

for patients to practice at home.

Dysphagia is another symptom that worsens with disease progression.

Although the majority of patients have evidence of abnormal swallowing on

formal testing, many are unaware of the problem20 which can lead to aspi-

ration. Dysphagia in PD is characterized by abnormalities in various phases

of swallowing, including abnormal bolus formation, transfer and esophageal

dysmotility.21 Sialorrhea (drooling) in PD appears to be due to reduced

swallowing and forward head posture, rather than increased saliva

production.22,23 There is some evidence to suggest that levodopa increases

swallowing speed24 but in general, attempts to adjust medications prove inef-

fective. Speech/swallowing therapists can provide careful assessments and

diagnosis of swallowing problems. They provide advice on swallowing tech-

niques and exercises and may offer dietary alternatives and advice on food

consistency.19,25 Some patients require surgical placement of a feeding tube.

Disorders of gait and balance

Postural instability is often considered a cardinal feature of PD but generally

does not occur until later in the illness.26 It is thought to result from wide-

spread neuronal loss. Patients have a tendency to fall backward (retropulse).

Postural instability contributes to gait impairment, which is a frequent cause

of disability in advanced PD.27 Other features of gait disturbances in PD

include reduced velocity, reduced stride and step length, increased trunk

flexion and decreased arm swing.28 Patients use extra steps and turn “en

bloc,” rather than pivoting on one foot. Difficulty monitoring the timing of
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stride is associated with falls but it does not appear to correlate well with

tremor, rigidity, or bradykinesia.29

Freezing is the occurrence of a sudden inability to move. Many patients

develop freezing only when “off” or “wearing off,” and they can be helped

by increasing “on” time. Other patients develop freezing that is independent

of “on-off” status and is not predictably influenced by any modification in

drug treatment.4 Although a small number of patients develop freezing early,

it is usually a later manifestation. Examples of freezing include “start hesi-

tation” (inability to initiate gait, “like a car being stuck in neutral”) and

getting “stuck” through doorways. Sometimes motor/sensory tricks or cues

are helpful.4,30 Techniques may include imagining high stepping marching,

walking over a strip on the floor or using a laser pointed at the ground.

Though mechanical walkers may stabilize patients and increase confidence, a

study by Cubo et al31 suggests that PD patients may walk more slowly with

them and that standard walkers (without wheels) may aggravate freezing.

Pharmacotherapy in advanced PD

Levodopa is known to be the single most effective treatment to improve

motor symptoms in PD.32,33 Concerns regarding its use have arisen, however.

One concern is that, by increasing dopamine metabolism and oxidative

stress, levodopa may actually be toxic to nigral neurons and that it may

hasten disease progression. The other concern is that, whether or not it is

actually toxic to neurons, it may play a role in the evolution of motor fluctu-

ations and dyskinesias. The hypothesis that levodopa is toxic to neurons is

based primarily on preclinical studies.34–36 Data from healthy animals and

humans does not convincingly demonstrate levodopa toxicity and there is

no evidence of levodopa-induced neurotoxicity in patients with PD.34

Despite the lack of evidence for a toxic effect in patients with PD, it appears

as though levodopa may contribute to long-term complications like motor

fluctuations and dyskinesias. Levodopa’s involvement in the emergence

of long-term motor complications appears to be related to a combination of

presynaptic and postsynaptic changes in the striatum. Both duration of

treatment and disease progression and severity may be important

determinants.37–39 Approaches to treatment in early PD, including “levodopa-

sparing” strategies with the use of dopamine agonists as monotherapy early

on, have been proposed as a method to prevent motor fluctuations.40 At this

point, however, the influence that early treatment approaches have on
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longer-term functioning is not clear and all patients ultimately require

levodopa treatment.

Once patients have developed motor complications, the general approach

to treatment has been to alter levodopa administration so as to minimize

the peaks and troughs in plasma (and presumably brain) levodopa levels,

thereby providing more continuous dopaminergic stimulation to the

striatum.41–43 Support for this approach comes from research studies in which

continuous levodopa administration (intraduodenal or intravenous) has

been shown to minimize or even eliminate motor fluctuations.38,44 Unfortu-

nately, there is no way to provide continuous levodopa administration cur-

rently outside of the research setting. Controlled release formulations of

carbidopa/levodopa have not had a great impact on reducing motor
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Figure 3.1a Early PD: relatively stable motor function in response to levodopa. In early
PD, motor function remains fairly stable and patients experience optimal motor function
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Figure 3.1b Advanced PD: fluctuating motor function in response to levodopa. With
advancing disease, patients experience less “on” time (optimal mobility) and more time
“off” (poor mobility) or “on” with dyskinesias (excessive mobility).
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fluctuations, attributable in part to issues with unpredictable gastrointestinal

absorption.45,46 An important fact to remember about controlled release

formulations of carbidopa/levodopa (particularly when switching from one

formulation to the other) is that the bioavailability of controlled release

tablets is less than that of immediate release tablets. A controlled release

carbidopa/levodopa tablet (one of the 50/200 strength or two of the 25/100

strength) is comparable in potency to about 1�� (not two) of the 25/100

strength immediate-release tablets. One approach is to lower the dosage and

increase the frequency of carbidopa/levodopa dosing. Some patients with

advanced disease take tablets of carbidopa/levodopa every hour while others

may liquefy and sip it to hasten absorption throughout the day (ten tablets

of 10/100 strength mixed with one liter of water with 2000 mg of ascorbic

acid).

Adding a catechol-O-methyltranferase (COMT) inhibitor to carbidopa/

levodopa is another means by which the effect of levodopa can be enhanced.

Levodopa is converted to dopamine by aromatic acid decarboxylase

(inhibited by carbidopa) and levodopa is also peripherally metabolized to 3-

O-methyldopa (3-OMD) by COMT. In addition to reducing the systemic

elimination of levodopa and enhancing its response, COMT inhibitors

reduce variations in plasma levodopa levels.42,43 Although tolcapone is rarely

used now due to reports of liver toxicity,47,48 entacapone is a frequently

prescribed and generally well-tolerated COMT inhibitor that has been

demonstrated to reduce motor fluctuations in clinical trials.49,50 Entacapone

is usually given at a dose of 200 mg with each individual levodopa intake.

Diarrhea and harmless urine discoloration are the most common non-

dopaminergic side-effects43,51 and the most common dopaminergic side-

effects are dyskinesia and nausea. Many clinicians decrease the daily dosage

of levodopa by 10–30% (either by decreasing dosages or increasing dosing

intervals) when starting entacapone in order to minimize anticipated

increases in dyskinesia.43,52 Lower entacapone dosages can also be used.

Another approach to maximizing motor function includes the use of addi-

tional anti-parkinsonian agents in combination with carbidopa/levodopa. Of

course, polypharmacy is not without risks and clinicians are often limited by

the development of side-effects such as confusion, hallucinations, or ortho-

static hypotension. Agents frequently added to the levodopa regimen

include dopamine agonists, MAO-B inhibitors (e.g. selegiline, rasagiline) and

amantadine. There is some preliminary evidence to suggest that higher

dosages of amantadine may have particular efficacy in reducing dyskinesias,
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perhaps related to NMDA receptor antagonist properties.53 The FDA recently

approved the non-ergot dopamine receptor agonist apomorphine for use as

an intermittent subcutaneous injection for the acute treatment of “off”

episodes. This medication has been used in Europe for many years. It is

usually quite effective in treating “off” symptoms within 10–15 minutes, the

effect lasting 1–2 hours and the drug can be self-administered periodically as

needed throughout the day. Because of its strong emetic effects dom-

peridone 20 mg TID (available in Canada) or trimethobenzamide (Tigan)

300 mg TID should be started 3 days prior to the initiation of apomor-

phine54–58 and continued throughout the duration of apomorphine

treatment.

Deep brain stimulation surgery

Surgical treatments of Parkinson’s disease now mainly involve deep brain

stimulation (DBS) of the globus pallidus interna (GPi) or subthalamic

nucleus (STN). DBS of either area can improve motor function (primarily by

decreasing “off” time) and reduce dyskinesias, but the advantages of one of

the two anatomical sites over the other have not yet been established.59,60

Although the precise mechanism of DBS is not known, high-frequency stim-

ulation of a brain target simulates effects of a functional lesion. In this way,

circuitry can be manipulated bilaterally with a lower risk of permanent

adverse events. Furthermore, adjustment of stimulator settings can be made

at any time to maximize benefit and minimize side-effects. Candidates for

DBS are patients with advanced PD who cannot be managed effectively with

medications. One of the major risks of surgery is intracerebral hemorrhage

but it should also be noted that reports of depressed61,62 and abnormally ele-

vated mood63,64 have been reported in association with DBS. Due to the risk

of worsening cognitive function, it is generally recommended that patients

with cognitive impairment do not undergo the procedure. DBS is a welcome

option but it remains a costly procedure and requires that a center have

surgical, neurological, and neurophysiological expertise.

Conclusion

Advanced PD is associated with a variety of symptoms that present difficult

clinical challenges. The majority of patients ultimately develop motor com-

plications including dyskinesias and motor fluctuations. These symptoms are
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thought to be related to a combination of disease progression and dopamin-

ergic therapy. In addition, many patients develop fluctuations in emotional

and other non-motor functions such as pain. Patients also develop

symptoms thought to be less closely related to dopaminergic dysfunction

including impairments in speech, swallowing, balance, and gait. Approaches

to the treatment of motor complications currently involve attempts to

provide more continuous dopaminergic stimulation that include adjust-

ments in carbidopa/levodopa dosing and addition of other medications

including the COMT inhibitor entacapone, dopamine agonists, MAO-B

inhibitors, and amantadine (which may be helpful in reducing dyskinesias).

The FDA has approved apomorphine as a PRN (pro re nata) subcutaneous

injection to alleviate “off” periods. Current surgical approaches include DBS

of the GPi and STN, which are reserved for patients whose symptoms cannot

be effectively treated with medications. In particular, DBS can reduce dyski-

nesias and “off” time. The treatment of non-motor fluctuations remains

unclear and the management of dysphagia, dysarthria, postural instability,

and gait problems has been largely non-pharmacologic, involving various

forms of therapy, patient training. and lifestyle modifications. Research

currently underway includes alternative approaches to the treatment of

advanced PD including transplantation (fetal midbrain neurons, stem cells)

and gene therapy using viral vectors to deliver proteins to the basal ganglia

in order to enhance dopamine availability or restore function of damaged

neurons.
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Introduction

While Parkinson’s disease (PD) is defined by its motor symptoms (i.e. tremor,

bradykinesia, and rigidity) and most therapeutic interventions target motor

impairment, non-motor symptoms are common and a source of major dis-

ability.1,2 In addition to the psychiatric, behavioral, and sleep manifestations

discussed elsewhere in this text, somatic complaints including dysautonomia

and sensory phenomena represent significant challenges in the management

of Parkinson’s disease. Table 4.1 presents an overview of these somatic com-

plaints. This chapter reviews the frequency, manifestations and treatment of

autonomic dysfunction and sensory disorders in patients with PD.

Autonomic nervous system dysfunction

Autonomic nervous system dysfunction affects 70–80% of PD patients, and

causes significant morbidity and discomfort.3,4 Symptoms attributable to the

autonomic nervous system were recognized by James Parkinson in his ori-

ginal 1817 monograph on “The Shaking Palsy” where he reported on severe

constipation and urinary incontinence as prominent features of the illness.5

In addition to gastrointestinal disorders and urinary symptoms, dysauton-

omia in PD can produce sexual dysfunction, defects in thermoregulation,

and often most problematic, defects in cardiovascular regulation.

Non-motor somatic
symptoms
Nasir Mirza and Kevin M Biglan
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Gastrointestinal dysfunction
Gastrointestinal dysfunction may be the most common non-motor feature

of PD with the entire GI axis being affected.6

Dysphagia
Swallowing difficulties are a common but generally late complication of PD.7

While clinical symptoms occur in 50% of PD patients, nearly 90% of

patients will have evidence of dysphagia using videofluoroscopy.8,9 Dys-

phagia may result in weight loss, malnutrition, inability to take medications,

and aspiration pneumonia. In addition, this problem has clinical relevance

as a recent study suggests that the median survival time after the onset of

symptomatic dysphagia in PD patients is only 24 months.7

As with most motor disturbances in PD, the history should be aimed at

determining whether swallowing function varies in response to on–off

phenomena. Certainly dysphagia is usually worse during “off” time and

significant improvement of swallowing is usually seen after levodopa or apo-

morphine administration.10,11 Therefore, maximizing therapy to minimize

off time is often the first and most important strategy in managing “off” dys-

phagia. When this is not feasible patients should be instructed to eat only

during “on” time.

50 Psychiatric Issues in Parkinson’s Disease

Table 4.1 Overview of somatic symptoms in Parkinson’s disease

Autonomic dysfunction Gastrointestinal dysfunction Dysphagia

GI dysmotility

Urinary dysfunction Nocturia

Frequency/urgency

Incontinence

Sexual dysfunction Impotence

Diminished libido

Impaired thermoregulation Hyperhidrosis

Heat/cold intolerance

Orthostatic hypotension

Sensory phenomenon Pain Musculoskeletal

Dystonic

Primary – “off” Pain

Akathisia

Restless legs syndrome
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All PD patients who experience clinically significant swallowing dys-

function should be evaluated by a speech and swallowing therapist. Soft

diets and thickened liquids help many patients. Behavioral treatments, such

as neck flexion during swallowing and not mixing solid and liquid foods,

may also be useful. In rare instances, when adequate nutrition cannot be

maintained despite optimal medical and behavioral management, percuta-

neous endoscopic gastrostomy (PEG) may be required.

Constipation
Constipation is ubiquitous in PD and a major source of patient dissatis-

faction.12 Unlike many somatic symptoms in PD, constipation can occur at

any stage of illness and may even predate the development of more classic

motor symptoms.13 While generally considered only a nuisance, serious

and life-threatening complications can arise from untreated constipation,

including megacolon, bowel rupture, and acute abdomen.

Constipation results from both the gastrointestinal hypomotility and

paradoxical contraction of sphincter muscles during defecation (anismus).14

Gastrointestinal hypomotility is characterized by infrequent defecation

and anismus by excessive straining, pain, and a sense of incomplete

evacuation.

The history should differentiate abnormalities of colonic transit from

those of defecation as treatment approaches may vary. A review of medica-

tions that may potentiate constipation (e.g. anticholinergics) is mandatory.

In patients with an acute or subacute history of constipation, a full investi-

gation of the colon by either colonoscopy or barium enema is necessary in

order to exclude organic obstruction by neoplasms or inflammatory disease.

If outlet obstruction is suspected, further investigations may be performed,

including defecography, anorectal manometry, electromyography, or

balloon expulsion tests.

Reducing or eliminating medications, specifically anticholinergics, that

may exacerbate constipation is an important first step in management.

Dietary modification including increasing fluid and dietary fiber intake

through dietary changes or supplementation (psyllium or methylcellulose)

should be considered in all patients. Lack of physical activity is a frequent

contributor to constipation in PD and patients should be encouraged to

implement a program of regular physical activity with walking or swimming

being excellent and safe choices for PD patients. If necessary a stool softener,

such as docusate, can be used on a daily basis. If further treatment is
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required, an osmotic laxative can be used. A polyethylene glycol electrolyte-

balanced solution used on a regular basis is effective in patients with PD.15

Irritant laxatives or enemas should be used sparingly and only when other

measures have failed. Pyridostigmine bromide16 and colchicine17 have been

noted anecdotally to be of benefit in some patients. In rare cases where

megacolon or volvulus has developed, surgical referral is necessary.

If constipation is caused by anismus, the preferred therapy is botulinum

toxin injection into the striated pelvic floor musculature.18,19 Although this

may occasionally be followed by fecal incontinence, this side-effect is short-

lived and less frequent than after alternative therapies such as sphinctero-

tomies. Table 4.2 outlines additional potential uses of botulinum toxin

injections in PD management.

Urinary symptoms
Bladder dysfunction is common and under-recognized in PD.3 Nocturia is

the earliest urinary problem in patients with PD, followed by symptoms of

urgency and frequency and difficulty voiding. The severity of urinary

symptoms is related to the severity of PD.20

The most common neurogenic cause of bladder symptoms in PD is

detrusor hyperreflexia,21 followed by impaired pelvic floor muscle relaxation

or sphincter bradykinesia.22 This can result in voiding dysfunction due to

bladder outflow obstruction.23 The effect of levodopa on bladder function

is unclear, though bradykinesia or imbalance may impair an individual’s

ability to get to a toilet in a timely fashion, resulting in incontinence.

The evaluation aims to exclude other causes of urinary dysfunction, such

as diabetes, prostatic hypertrophy, or gynecologic surgeries. Most patients

should undergo a thorough urological evaluation. For nocturnal frequency

fluid intake should be limited after the evening meal. In cases where this

is not effective, peripherally acting anticholinergics, such as oxybutynin,
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Table 4.2 Select uses of botulinum toxin in PD management

Constipation/anismus

Neurogenic bladder/urinary retention

Musculoskeletal pain due to muscle spasm/rigidity

Dystonia and dystonic pain

Excessive salivation/drooling
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propantheline, or tolterodine, can be used to treat symptoms of frequency

and urgency. Hyoscyamine can be tried as a second-line agent. Anticholin-

ergic agents should be used cautiously as they can precipitate worsening cog-

nition, hallucinations, and may even worsen voiding problems or produce

urinary retention in patients who have detrusor hypoactivity or outlet

obstruction. Antidepressants, such as imipramine, nortryptiline, and

doxepin, may help incontinence and may be considered in patients with

sleep or behavioral indications for these drugs.24 Botulinum toxin injections

(usually targeting the detrusor muscle) may also be effective for urinary dif-

ficulties associated with PD, particularly in patients who can not tolerate or

fail oral alternatives.25 Finally, any abrupt change in urinary function should

raise the possibility of a urinary tract infection.

Sexual problems
A total of 60–80% of male PD patients26 and 40–80% of female PD patients27

display moderate to severe sexual problems and reduced sexual activity.

Women with sexual dysfunction most commonly report difficulties with

arousal (87.5%), while men report erectile dysfunction (68.4%).28 Comorbid

illnesses, concomitant medications, and severity of PD all contribute to

sexual dysfunction.

Psychiatric disorders are common causes of sexual dysfunction in

Parkinson’s patients. Depression and anxiety should be screened for and

treated appropriately. Many drugs can cause erectile dysfunction and

impaired libido, and a thorough medication history is essential. Drugs that

can induce impotence include �- and �-adrenergic blockers, guanethidine,

thiazide diuretics, anxiolytics, digoxin, cimetidine, and some antidepres-

sants. Selective serotonin re-uptake inhibitors are commonly used in PD and

associated with a variety of sexual side-effects including loss of libido, anor-

gasmia, and impotency.29 Medical evaluation of the impotent patient should

also be performed. Vascular disease, diabetes, thyroid disease and other

endocrinological causes should be ruled out.

In patients where medical or psychiatric causes are treated, several thera-

peutic options for sexual dysfunction exist. Previously untreated or under-

treated PD patients may find that dopaminergic therapy helps sexual

functioning, through enhanced libido.30 Sildenafil and related compounds,

intracavernous injections, or transurethral suppositories of alprostadil, and

penile implants are widely used and effective for impotency.31 The dopamine

agonists, apomorphine32 and pergolide,33 are also effective for treating
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impotency, and may have some additional utility in PD patients with sexual

dysfunction.34

As discussed elsewhere, some patients on high doses of antiparkinsonian

therapy become hypersexual, even in the face of an inability to perform, and

dose reductions or psychiatric treatment may be beneficial.

Thermoregulation
Thermoregulatory disturbances, hyperhidrosis, hypothermia, and feeling

abnormally hot or cold are well-recognized features of PD.35 Sweating distur-

bances are usually associated with other symptoms of autonomic dys-

function and tend to occur in more advanced disease. Sweating dysfunction

may present as whole body or drenching sweats, asymmetrical sweating, or

localized sweating predominantly involving the head, neck, and trunk.

Hyperhidrosis may impair social functioning, cause sleep disruption, and

cause significant burden due to the need to change and wash clothing

frequently.

Sweating episodes occur most commonly as a wearing “off” phenomenon,

but may also accompany peak-dose dyskinesias.36 Management can be aided

by avoiding hot and humid environments and strenuous physical activity,

wearing well-ventilated clothes, and keeping well hydrated. The man-

agement of off-period sweating may respond favorably to strategies aimed at

reducing or minimizing “off” time. In addition to attempts to minimize

dopaminergic therapy, �-adrenergic blockers may be effective against on-

period sweating.

Orthostatic hypotension
Orthostatic hypotension (OH) is defined as a fall in blood pressure of at least

20 mmHg systolic or 10 mmHg diastolic during standing or head-up tilt-

table testing.37 However, symptoms of OH are not always directly propor-

tional to blood pressure readings, and OH by blood pressure may be

asymptomatic. The estimated prevalence of OH varies, ranging from 20% to

greater than 60%.3

OH presents clinically as light-headedness or frank syncope occurring

shortly upon changing from a supine or sitting position to standing and

usually resolves upon resumption of a recumbent position. Importantly OH

may present with atypical symptoms including weakness, “coat hanger” dis-

tribution ache across the shoulders, chest discomfort, lower back ache, calf

claudication, light-headedness, diaphoresis, pallor, graying out of vision,
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weakness, and mental clouding.38 OH is often worse first thing in the

morning, and may be exacerbated by heat, food, alcohol, vasoactive medica-

tions, exercise, and valsalva manuevers.

OH in PD patients is often due to impaired vasoconstriction because of

decreased sympathetic outflow. Complicating matters is that many medica-

tions used in PD (levodopa, dopamine agonists, atypical antipsychotics,

monoamine oxidase inhibitors, and catechol-O-methyl transferase

inhibitors) can precipitate or exacerbate OH.3

Patients should be treated for OH only if symptomatic and symptoms

impair activities of daily living or quality of life. The goal of treatment is to

improve the patient’s functional capacity and symptoms, rather than to

achieve any particular target blood pressure. A complete medication history

should be obtained from the patient to identify and eliminate agents that

can cause OH, specifically antihypertensive agents or diuretics. Levodopa

and dopamine agonists may exacerbate OH, therefore, gradual dosage

increases when initiating therapy or dose reductions in established patients

can sometimes be useful.

Behavioral and non-pharmacological approaches are the mainstays of

therapy. Avoiding triggers such as sudden head-up postural changes, early

morning physical activity, hot environments, and alcohol. Lying flat at night

exacerbates the loss of intravascular volume, therefore, elevating the head of

the bed by 30–40° is useful for morning orthostatic hypotension and avoiding

complications of supine hypertension.38 Postprandial hypotension may be

improved by having several small meals instead of a few heavy meals, and

drinking water before meals.39 Increased salt and water intake is a general

recommendation to patients with OH. In patients with autonomic failure,

drinking about 500 ml water leads to a significant increase in blood pressure,

and might work best when ingested in the early morning at least 30 minutes

before getting out of bed and before meals. On the other hand, fluid intake

should be avoided before sleep, as it can worsen supine hypertension causing

nocturnal diuresis and subsequent worsening of OH. Waist-high stockings or

abdominal binders are often recommended. Leg-crossing, squatting, thigh

contractions and toe extension are useful maneuvers to avoid OH.40

If conservative measures are insufficient to alleviate the symptoms of

OH, pharmacologic intervention with medications should be considered.

In general, fludrocortisone is the first-line treatment. Side-effects include

hypokalemia and excessive water retention and edema. Direct- or indirect-

acting sympathomimetics represent a second group of drugs to combat OH.
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Several studies have confirmed the ability of midodrine to improve OH in

autonomic failure.41,42 It may be used alone or in conjunction with fludrocor-

tisone. The main side-effects include pruritus and urinary retention in men.

Domperidone, a peripheral dopamine receptor antagonist, may be useful in

levodopa or dopamine agonist induced OH.43 Similarly additional carbidopa

with each dose of levodopa may be useful.

Desmopressin may be useful in patients with early morning drops in

blood pressure due to nocturnal polyuria. Erythropoietin has been used to

treat OH on the basis of its capacity to increase red blood cell mass and

blood viscosity.44 Octreotide, a somatostatin analog, is reported to prevent

postprandial OH in patients with autonomic neuropathy but its use is

limited by expense and need for parenteral administration.45 Selective

serotonin-reuptake inhibitors have also been used to treat OH in patients

with PD.46

Sensory phenomena and pain

Surveys of PD patients suggest a prevalence of pain in PD of around

38–50%.47–49 PD-related pain may be categorized as musculoskeletal pain,

neuritic or radicular pain, dystonia-associated pain, primary or central pain,

and akathitic discomfort.50 Most pain in PD appears to be related to

musculoskeletal causes or dystonia, though pain can be a common manifes-

tation of the “off” phenomenon.

Pains of musculoskeletal origin often presage the appearance of the car-

dinal features of the disease, e.g. a stiff or frozen shoulder may be the first

symptom of PD.51 This type of pain is described as aching, cramping,

arthralgic, and myalgic in character. Associated findings may include skeletal

deformity, limited joint mobility, and even contractures.50 Musculoskeletal

pains are best treated by maximizing motor function and reducing “off”

time. Physical therapy and an exercise program are critical. Directed botu-

linum toxin injections (see Table 4.2) in select painful muscles associated

with severe rigidity and stiffness may be useful.52

Pain caused by dystonia can be diagnosed in cases in which there is visible

twisting, cramping, or posturing of the painful extremity or body part. Dys-

tonia frequently occurs as an early morning manifestation of dopaminergic

deficiency, as a wearing-off phenomenon later in the day, as a diphasic

dyskinesia (beginning and end of dose phenomenon), or as a peak-dose

dyskinesia associated with levodopa treatment. In general “off” dystonia is
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treated by attempts to minimize “off” time through the use of dopamine

agonists, COMT-inhibitors, and MAO-B inhibitors. Second-line agents for

treating dystonia in PD include anticholinergics, baclofen and lithium.50

Injections of botulinum toxin (see Table 4.2) may produce dramatic relief of

pain in cases of focal dystonia refractory to pharmacotherapy.53 Pallidotomy

and bilateral subthalamic nucleus stimulation have also been reported to

relieve painful dystonia in PD.54,55

Central or primary pain in PD is presumed to be a direct consequence of

the disease itself, and not a secondary phenomenon of the motor manifesta-

tions. It is often linked to “off” periods or inadequate dopaminergic dosages.

Primary pain is usually a non-specific, poorly localized, cramp-like, and

aching sensation, and seems to be worse on the side of the body more

affected by motor symptoms but can occur in any body region.56 Patients

may also describe paresthesias, burning dysesthesias, coldness, and

numbness. Central pain in PD often responds to optimization of anti-

parkinsonian medication. Conventional analgesics, opiates, tricyclic agents,

lithium, gabapentin, methylphenidate, and atypical neuroleptics may be

helpful in cases where dopaminergic agents are ineffective. Deep brain stim-

ulation to the pallidum or the subthalamic nucleus has been advocated for

treating central pain syndromes in PD, though this has not been systemati-

cally evaluated.57

Akathisia is a subjective sense of inner restlessness, resulting in an inability

to remain still, and manifests as a constant need to move or change posi-

tions.58 Akathisia is usually related to periods of dopaminergic deficiency,

and is often relieved by dopaminergic treatment. Restlessness is also a core

element of the restless legs syndrome, in which patients experience an

intense and irresistible urge to move the legs accompanied by sensory com-

plaints.59 Characteristically, the symptoms are worse at rest, in the evening

or at night, and may be relieved dramatically by levodopa or dopamine ago-

nists. Resistant cases may respond to opiates or gabapentin at bedtime.60,61

Overlap with psychiatric symptoms

A high comorbidity of psychiatric and non-motor somatic features in PD

patients could be predicted from the high prevalence rates of these disorders

in PD. In fact, a number of studies have reported a significant association

between psychiatric disease and autonomic dysfunction in PD.4,62 In

addition, certain somatic symptoms may be a manifestation of psychiatric
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disease, for example, while diaphoresis may be a symptom of anxiety, and

diminished libido, impotence and constipation may be features of

depression, they can also be manifestations of autonomic dysfunction. The

clinician, therefore, must remain watchful of dysautonomia as a possible

alternative explanation of various psychiatric complaints and vice versa.

Also, clinically significant interactions between psychiatric and sensory

symptoms of PD likely exist. Persistent pain of any cause can precipitate

depression. Depression is more severe in patients with PD who experience

pain than in those who do not.62 Conversely, depression may heighten the

severity of a pain syndrome. Pain is more common in depressed PD patients

than in non-depressed PD patients. It is important, therefore, that any

assessment of pain in a PD patient take into account the potential con-

tributing role of depression, and vice versa.
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Introduction

While it is a minority of patients that will develop a frank dementia, most

patients with Parkinson’s disease (PD) will experience changes in intellectual

function, often early in the course of their illness. These changes, or cog-

nitive impairments, manifest themselves primarily as difficulties in executive

function and their effect on daily life can be profound. Such impairments

significantly interfere with occupational and social functioning, often

leading to loss of employment and family conflict. This picture is compli-

cated by the fact that some medications can exacerbate existing cognitive

difficulties or precipitate their development.

This paper provides a description of the impairments, the underlying

pathology, clinical evaluation, and current treatments for cognitive impair-

ments in this population. While psychiatrists are not often initially focused

on cognitive aspects of the illness, treatment of the psychiatric complica-

tions requires an understanding of the role cognitive status plays in the

patient’s presentation. In addition, where it might be expected that

successful treatment of depression would restore cognitive function; this is

often not the case in Parkinson’s disease. However, since for most PD

patients the cognitive deficits are restricted to executive functions, individual

strategies can be developed to circumvent many of the life problems that

result from these impairments.

Cognitive impairment
Susan Spear Bassett
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Selective cognitive impairments

Although Parkinson’s original essay “The Shaking Palsy” reported that the

intellect remained intact,1 in fact, Parkinson’s disease (PD) is associated with

some degree of cognitive impairment in the majority of those affected with

this disorder.2–4 Typically, the impairment is evident early in the course of

the illness and is more selective and less severe than that found in PD

patients who develop overt dementia.5,6

Parkinson’s patients, even those with mild disease, exhibit patterns of

cognitive deficits that include decrements in planning, sequencing, concept

formation, and working memory,7–18 all tasks associated with frontal

lobe dysfunction. Whether cognitive deficits are restricted solely to

those associated with frontal lobe dysfunction, however, is not clear. Reports

from studies that have examined performance on memory tests, including

both immediate and delayed recall of material differ.2,11,18 Sullivan (1989)

suggested that memory deficits were directly related to overall disease

severity, with mildly impaired patients showing no decrements in

memory performance, while Goldman found increasing memory

deficits with increasing disease severity, including deficits among those

very mildly affected. A recent study by Locascio and colleagues19 found

decrements in verbal memory for all patients, however decrements in

visual memory appear to occur later and vary with age of disease onset.

Reports of cognitive slowing are also inconsistent,20,21 as are reports of

decrements in verbal fluency and confrontational naming.2,22 It is unclear

whether these impairments correlate with age of disease onset or the

eventual development of dementia.19,23 In global terms many of these deficits

reflect an inability to spontaneously self-generate efficient task-specific

strategies.14,24

Pathophysiology of cognitive impairments in PD

While basal ganglia pathology and degeneration of dopaminergic neurons in

the substantia nigra is central to the pathogenesis of PD, theories suggest

that the diverse disturbances present in this disease likely involve disruption

in functionally segregated neuronal circuits involving different components

of the basal ganglia, thalamus, and cerebral cortex.25,26 This model of basal

ganglia function involves five segregated circuits – motor, oculomotor,

orbitofrontal, dorsolateral prefrontal, and anterior cingulate loops – of which
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three, the orbitofrontal, dorsolateral prefrontal, and anterior cingulate,

appear integral to cognitive function.

Recent functional brain imaging studies have examined responses to cog-

nitive tasks in an effort to understand the effects of basal ganglia pathology

on cognition. PET and fMRI studies have shown that specific cognitive tasks

produce different metabolic or activation patterns, distinguishing these

circuits. PET studies have demonstrated independent metabolic patterns

associated with specific cognitive functions.27,28 For example, a gambling task

requiring judgment and set-shifting, found decreased metabolism in the

orbitofrontal circuit whereas the connections between the dorsolateral pre-

frontal cortex and thalamus via left caudate were unchanged.27 fMRI studies

have also shown the dissociation of frontal and medial dopomergeric projec-

tions in mild PD cases using an implicit rule-learning paradigm, with

decreased activation in the inferior frontal region, while activation in the

medial frontal cortex and cingulate, areas related to memory function, did

not differ.29 Further support for the differential dysfunction of these circuits

was evident in another fMRI study where a reduction in activation in specific

striatal and frontal lobe areas was apparent during a working memory task,

but only among those PD patients with cognitive impairment.30 This differ-

ential involvement of the cortical loops may reflect the progressive nature of

the disease and prove useful for targeting therapies.

While dysfunction in the cortico circuits may underlie cognitive deficits

apparent on executive and other frontal tasks, the dopaminergic system is likely

not the only neurotransmitter disruption in this disease. Among newly diag-

nosed and previously unmedicated PD patients, for example, dopaminergic and

anticholinergic medications improve motor control, dopaminergic treatment

improves performance on a working memory and cognitive sequencing task,

while anticholinergic agents adversely affect immediate recall.5 Other cognitive

processes were not affected, however, suggesting that some cognitive functions

(e.g., short-term memory) are served both by dopamine and cholinergic subcor-

tical-frontal systems, and others are independent of nigrostriatal pathology and

may be related to primary cortical dysfunction. While the primary degeneration

seen in PD may contribute to the development of dementia, it is likely that

Alzheimer-type pathology and/or cortical limbic Lewy body degeneration are

significant factors.31 Support for the involvement of Alzheimer-type pathology

includes reports of decreased hippocampal volumes in PD32 related to memory

performance rather than frontal tasks33 and a decrease in posterior cingulate

gyrus metabolites.34
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Changes in cognition in response to PD treatments

Surgical interventions
Pallidotomy, an ablation procedure performed for patients with severe motor

symptoms that have not responded to standard treatment, in general

appears to have little long-term effect on cognition. Studies have reported

initial changes in working memory, visuospatial learning and visuo-

construction. At 3-month to 1-year follow-up, most studies report most

cognitive functions return to baseline,35–37 although there are reports of sus-

tained impairment in verbal learning for those with a left-sided procedure.37

Longer-term follow-up, up to 4 years, finds that for most patients cognitive

functions have returned to pre-surgery levels.38,39

Deep brain stimulation, another procedure for treatment refractory PD

patients, is successful in reducing the range of motor symptoms that afflict

patients. It does not appear to produce global cognitive decline, however,

there is general agreement that specific language dysfunction, namely verbal

fluency, commonly occurs.40–43 In addition, there have been reports of

impairments of attention, verbal memory and executive function41,42,44 and

conversely reports of improvement in memory and executive function.42,45

Imaging studies of patients following DBS have noted a correspondence

between improvements in learning performance and increases in brain net-

works thought to be involved in these functions.46 A recent 3-year follow-up

of 70 patients, employing an extensive neuropsychological battery, found

that for all cognitive areas tested, the majority of patients showed no change

from baseline. For each test there were selected individuals that improved

and declined. Only verbal fluency showed a significant number of patients

declining from baseline, with no improvement over the 3-year period.40

Medications for motor impairments
L-dopa is the standard treatment for motor complications of PD and there is

evidence that such treatment also affects cognition, improving a number of

aspects of executive function and verbal fluency as well as sentence compre-

hension and short-term memory,47–51 while possibly impairing inhibitory

control.52 However it is likely that the impact of L-dopa therapy on cog-

nition may relate either to (1) individual drug responsiveness with de nova

patients showing an improvement in cognition, those who stabilize on

therapy showing no change and those whose status fluctuates actually con-

tinuing to show cognitive impairment50 or (2) to the differential dopamine
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depletion on individual cortico-striatal circuits.52 Recently, clinicians

have been prescribing dopamine agonists initially for patients instead of 

L-dopa because of the reported lower incidence of dyskinesias in

patients whose initial therapy is a dopamine agonist.53 However, a recent

comparison of L-dopa and the dopamine agonist pramipexole, showed

that the agonist impaired executive functions, verbal fluency and memory

performance.54

Clinical presentation

The most common complaints from PD patients include a decline or change

in the ability to organize and complete activities both at home and at work.

This appears related to a decrease in not only organizational skills but also in

attention and concentration, with increased distractibility. Reports to physi-

cians include responses such as this recent communication from a 55-year-

old female patient:

“When I woke up at 7:45 this morning my priority was to finish making

a card for a sick friend and then work on finishing my Christmas 2003

cards . . . but FIRST I needed to get my shower and get dressed. Before I

got out of bed though I wanted to go through a pile of catalogs and yes-

terday’s mail. At 9:30 I was interrupted by a phone call for information

that made me come downstairs. And I never went back up to get ready

for the day.”

The selective cognitive impairments that affect most patients have the greatest

impact on social and occupational functioning. Patient interviews indicate

that these difficulties are significant and quality-of-life studies find a direct

association between poorer cognitive function and compromised life

quality.55–58 Indirect evidence for the link between cognition and social

function comes from several treatment outcome studies following levodopa,

pallidotomy, and implants, where improvements in cognition and social func-

tioning are reported.59–62 The impact of cognitive dysfunction on occupational

functioning obviously varies with the demands of specific jobs, but can be

significant. Patients often complain of being unable to organize and plan their

workday. This includes difficulty structuring tasks into consistent components,

sequencing these tasks, maintaining sustained focus, and completing tasks on

time. Difficulties even extend to maintaining order in their workspace.
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Assessment, management and treatment of
cognitive impairments in PD

Management and treatment of cognitive dysfunction in PD requires a multi-

faceted approach. Patient and family education are crucial. Patients often are

not told that cognitive impairment can be a part of their disease. Patients are

generally relieved to learn that they are “not losing my mind” and that

problems with their thinking are not unexpected. For family members as

well, understanding that the cognitive capacity of their relative is compro-

mised helps them understand behaviors and develop plans to accommodate

these dysfunctions. Each patient requires individual strategies to compensate

for these impairments and one important strategy is to utilize external cues

which are effective for improving organizing and planning. In addition,

regularizing sleep and exercise can maximize functioning.

Assessment of cognitive impairments
A thorough and targeted neuropsychological evaluation is required to quan-

titatively document and track the selective cognitive impairments that affect

most patients. Such a targeted evaluation is outlined by Zgaljardic and

colleagues and includes tests which are related to the integrity of each of

the three cortico-striatal loops important for cognition.7 While this would

provide detailed information, for most patients ordering an extensive

neuropsychological evaluation is not feasible. Instead, information regarding

cognitive dysfunction is most often gathered through interviews with the

patient and family members as well as the use of brief assessment measures.

Most PD patients are well aware of the cognitive difficulties they are experi-

encing and usually report these in terms of their impact on occupational and

social functioning. A brief cognitive assessment tool, developed specifically

for PD from the Mini-Mental State Examination, may be useful to document

and track cognitive problems.63 The IQCODE provides a means for rating

changes in cognition by family members and can also be used to track

changes over time.64,65

Cholinesterase inhibitors
Pharmacologic treatment of cognitive impairments in PD has been focused

primarily on the use of cholinesterase inhibitors in patients with dementia.

A retrospective study of 160 consecutive patients treated for dementia with

cholinesterase inhibitors, found that those with a diagnosis of PD dementia
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showed improvement in global cognitive function and global clinical

assessment.66 Two double-blind trials of donepezil have now been completed

and both show improvement in cognition. The first included 16 PD patients

on 5–10 mg/day for 10 weeks and found significant improvement in global

cognition, with the effect being larger than that seen in AD.67 The second, an

18 week study of donepezil (2.5–10 mg/day) including 16 PD patients with

dementia or serious cognitive impairment found improvements in memory,

processing speed, and attention. While not all patients were able to tolerate

the medication, all adverse side-effects were rapidly reversible.68

Rivastigmine (Exelon), a drug that inhibits both acetylcholinesterase and

butyrylcholinesterase, shown to be effective in delaying cognitive decline in

AD patients, appears promising for use in PD.69 An open-label study of 12

patients showed improvement in cognition as well as neuropsychiatric com-

plications.70 A case series of patients with cognitive and behavioral problems

showed improvement both in cognition and functional abilities as well

as resolution of visual hallucinations.71 A second open-label study of

rivastigmine in 28 PD patients with mild to moderate dementia (13–25

MMSE) treated for 26 weeks found significant improvements in attention,

concentration, memory, and word-finding, with no worsening of motor

symptoms.72

There have also been recent studies of cholinesterase inhibitors that

include nicotonic activity as well as nicotine itself. This is of interest because

stimulation of nicotinic receptors may assist with dopamine release. A recent

study of 16 patients with galantamine, a cholinesterase inhibitor with

additional nicotinic activity, found two-thirds of the patients showed an

improvement in global cognitive function.73 However, a study utilizing

transdermal nicotine treatment did not find any effect on cognition.74

Other medications
There are other medications that have potential use in PD. These include the

drug modafinil, a novel wake-promoting agent, currently used for narco-

lepsy, which has been shown to significantly improve performance on tests

of memory, planning, and stop-inhibition.75 A second medication,

atomoxetine, a norepinephrine (noradrenaline) reuptake inhibitor, currently

used for attention deficit hyperactivity disorder, may be particularly useful

for improving attention and concentration, as it increases extracellular levels

of both norepinephrine and dopamine.76,77 It does, however, occasionally

cause urinary retention in some elderly patients, so caution is advised.
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Finally, memantine, an NMDA receptor blocker that neutralizes the effects

of glutamate and has been used to treat dyskinesia in PD patients78,79 has

recently been shown to improve cognition in patients with both AD and

vascular dementia.80,81

Cognitive rehabilitation
While there have been several studies of comprehensive, multidisciplinary

rehabilitation programs for individuals with PD, none included any cog-

nitive assessments nor interventions aimed at cognitive rehabilitation.82,83

We have to examine studies in Alzheimer’s disease to explore the potential

of cognitive therapy and its potential for PD. A recent study of mildly

impaired AD patients on stable doses of cholinesterase inhibitors evaluated

three techniques which have been shown to enhance learning in these

patients; spaced retrieval, dual cognitive support, and procedural memory

training. The 12-week study compared the cognitive rehabilitation program

with a program of mental stimulation and found gains in orientation, asso-

ciate learning, processing speed, and functional tasks that were evident at

the conclusion of the program and at 3-month follow-up.84 While this type

of program would need to be evaluated and tailored for PD patients with

selective cognitive deficits, the program as outlined may be useful for PD

patients, particularly because the use of explicit cues has been shown to

improve performance on tests of learning in PD.85

In summary, Parkinson’s disease (PD), a neurodegenerative disorder char-

acterized by motor impairments including bradykinesia, cogwheel rigidity,

and resting tremor, produces cognitive impairment as well. Almost all

patients suffer selective cognitive impairments, including difficulties with

attention, concentration, problem solving, set shifting, and memory, which

are thought to reflect dysfunction of cortical circuits subserving frontal brain

regions. These impairments are most often reported by patients in terms of

the disabilities they cause, such as difficulties in paying attention at work,

problems handling more than one project at a time, inability to sequence,

plan and organize tasks at work and home, and problems completing tasks

which have been started and in fact starting several at the same time without

finishing any. At the present time, treatment of cognitive dysfunction relies

primarily on patient and family education, behavioral interventions and the

use of cholinesterase inhibitors.
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Introduction

Because Parkinson’s disease (PD) is an extrapyramidal motor disorder,

leading to rigidity, bradykinesia, tremor, and postural instability, the bulk of

research on PD has focused on the movement disorder. Accompanying the

increasing recognition that PD often involves a compromise of non-motor

functions (such as cognition, affect, and sleep),1 is research showing that

non-motor dysfunction seriously detracts from patient and caregiver quality

of life2–4 and increases complexity and cost of treatment.5 Consequently,

there is great interest in understanding the mechanisms underlying the

cognitive deficits and how such deficits might be detected and treated early.

After providing a definition of dementia, this chapter provides an

overview of the epidemiology of dementia in PD, describes its cognitive

clinical presentation, followed by diagnostic, assessment, and treatment

issues. Though drawing heavily on empirical research for its conclusions, the

chapter attends to broad clinical issues and its bibliography emphasizes

recent reviews useful also to the non-specialist. The chapter only briefly

mentions cognitive impairments in early PD and distinguishing Parkinson’s

disease with dementia (PDD) and dementia with Lewy bodies (DLB) because

these areas are covered in Chapters 5 and 7, respectively.

Dementia
Alexander I Tröster and Daniel I Kaufer

c h a p t e r  6
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Definition and detection of dementia

The term dementia has, for many persons, connotations of Alzheimer’s

disease (AD), rapid disease progression, irreversibility, and perhaps even

death. However, the term is a general one that, in the absence of a known

etiology, does not yield prognoses about progression or treatment response.

This point, though obvious to the clinician, is frequently not obvious to the

patient and bears emphasis when patients and family (or clinicians) initially

voice concerns about a possible dementia. Early education is likely to reduce

patient and family fears (and possibly ensuing avoidance of care) and

enhance patient–physician collaboration in planning a systematic work-up

and treatment plan.

The most recent Diagnostic and Statistical Manual of Mental Disorders

(DSM-IV-TR)6 defines dementia as an impairment of memory and at least

one among aphasia, executive dysfunction, apraxia, and agnosia, sufficiently

severe to interfere with occupational or social functioning. Diagnostic

criteria for dementia due to PD, classified under Dementia Due to Other

General Medical Conditions (Table 6.1), need to be applied cautiously given

78 Psychiatric Issues in Parkinson’s Disease

Table 6.1 Diagnostic and statistical manual of mental disorders (DSM)

criteria for the diagnosis of dementia in Parkinson’s disease

1. Memory impairment

2. Impairment in one or more of

a. Language

b. Praxis (i.e., difficulty carrying out motor acts in the absence of motor

impairment)

c. Executive functions such as planning, abstraction, conceptualization,

reasoning

d. Gnosis (i.e., identification of objects or persons despite intact sensory

functions)

3. “Each” of the cognitive impairments reflects a decline from a once higher level of

functioning and is severe enough to impair occupational and/or social

functioning

4. The cognitive impairments do not occur only during episodes of delirium

(change in consciousness and cognition over a brief period of time)

5. There is evidence from laboratory and other diagnostic tests or the history that

the dementia is a direct biological consequence of Parkinson’s disease

Adapted from reference 6.
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numerous concerns about these criteria. Specifically, in practice it is difficult

to determine the extent to which functional (social or occupational)

impairment in PD reflects motor disability as opposed to cognitive deficits.

For this reason a careful interview of patients and those familiar with

patients’ functioning and symptom course is necessary. Questions about the

following may be helpful in deciding whether occupational and social

changes are related to dementia or another factor:

• reasons for poor occupational performance

– was performance on tasks with motor demands (e.g., word processing,

handwriting) slow? This might be suggestive of motor rather than

cognitive dysfunction underlying poor performance

– did the patient have new difficulty planning or sequencing activities,

or with self-direction and goal prioritization such that deadlines were

not met? This would be more suggestive of cognitive dysfunction

• reasons for social changes

– is the patient less socially active because of embarrassment about

motor signs (e.g., tremor, dyskinesias, spilling food?) or communi-

cation difficulty related to voice changes (e.g., hypophonia and

dysarthria?)

– is withdrawal preceded by a change in mood and affect, suggesting

possible depression?

– does the patient have unpredictable motor or non-motor fluctuations

that might be associated with anxiety or panic, causing them to

withdraw?

– has the patient withdrawn from social interactions due to difficulty

following conversations and remembering people’s names?

– is the patient less able to carry out hobbies and do-it-yourself tasks due

to difficulty conceptualizing and understanding the steps involved

rather than motor manipulation of objects?

Because motor symptoms are prone to disrupt performance of physical activ-

ities of daily living (i.e., those functions permitting independence within

one’s home, such as dressing, toileting), while cognitive symptoms are

more likely to impact completion of instrumental activities of daily living

(i.e., functions allowing independence within the community, such as

housekeeping, financial and medication management),7 patients should be
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questioned closely about the types of day-to-day activities for which they

require assistance or have difficulty. Such questioning is also important

because the decline in day-to-day functioning attributable to cognitive

change (as required by DSM) may go unnoticed or be misattributed when

persons have retired or when differential occupational and social perfor-

mance expectations are held on the basis of age, gender, or co-morbid

medical conditions.

The required presence of memory impairment for dementia diagnosis is

also problematic given that disturbances in other areas of cognition often

precede memory impairment in PDD. Furthermore, it is unclear whether the

memory impairment must be primary or can be secondary to, for example,

executive or attentional dysfunction. The concerns about whether memory

and other functions are impaired are best addressed by formal neuropsycho-

logical evaluation (described later in more detail).

Nonetheless, given the fact that memory may not be impaired in PDD,

Cummings and Benson8 proposed alternate, less restrictive criteria for

dementia. These criteria define dementia as an acquired, persistent

impairment in at least three of five domains: (1) language, (2) memory, (3)

complex cognition (executive functions), (4) visuospatial functions, and (5)

personality or emotion. Occupational and social functioning need not be

affected. However, the sensitivity, specificity, and validity of the DSM and

Cummings and Benson criteria in diagnosing dementia in PD remain to be

compared.

Epidemiology of dementia in Parkinson’s disease

Dementia is rarely present early in PD and a dementia preceding or

accompanying early motor symptoms should raise concern that cognitive

symptoms might be better explained by Alzheimer’s disease, diffuse Lewy

body disease, depression, or iatrogenic factors. Indeed, recent consensus cri-

teria9 proposed that the clinical diagnostic term “PD with dementia” refer to

the condition of individuals with a clinical diagnosis of PD who have had

motor symptoms for 12 months or longer before developing cognitive and

neuropsychiatric symptoms. Although dementia is not a typical feature of

early PD, many individuals with PD will have mild cognitive changes charac-

terized by one or more of the following: slowness of thought, inefficient

learning and recall, diminished working memory, mild executive dys-

function, and mood disturbance.10,11 Lieberman’s12 review revealed that an
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average of 19% of treated and untreated PD patients have mild cognitive

dysfunction not meeting criteria for dementia. However, a recent study of a

population-representative sample in the UK revealed that almost 40% of

persons have cognitive impairments (especially of working memory and

executive functions) detectable on neuropsychological testing at the time of

disease diagnosis.13

Dementia prevalence (cases existing at a given time in the population of

PD patients) varies from 8% to 93%, depending upon diagnostic criteria,

sampling, and case ascertainment methods used, but the most commonly

accepted proportions fall between 20% and 40%.14 Because dementia

increases risk of mortality, incidence (or the number of new cases per year in

the population of interest) may be a more accurate “barometer” of dementia

frequency. Dementia incidence is about 3% per year for persons with PD

younger than 60 years and 15% or less for persons older than 80 years.15–17

Several demographic and disease features, along with patterns of cognitive

impairment, are risk factors for dementia in Parkinson’s disease (see

Table 6.2).

Clinical presentation and assessment

Neurobehavioral profile of dementia in Parkinson’s disease
Cummings’18 categorization of dementia as “cortical” and “subcortical” on

the basis of neurobehavioral features has been criticized because most

patients with dementia eventually evidence both cortical and subcortical

pathology. Furthermore, there is heterogeneity in the cognitive profiles

Dementia 81

Table 6.2 Risk factors for dementia in Parkinson’s disease

Demographic variables Disease variables Neurobehavioral variables

Greater age Later onset Depression

Lower education Disease duration Diminished cognitive test

Lower socioeconomic status Disease severity performance:

Family history of Parkinson’s Susceptibility to levodopa- (a) executive/attention

dementia induced psychosis or (b) verbal fluency

confusion (c) visuoperceptual

(d) list learning

Adapted from reference 71.
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among parkinsonians with mild cognitive impairments or dementia, with

many persons demonstrating executive dysfunction, but others demon-

strating memory problems or a combination thereof.13 Even the qualitative

nature of memory problems may differ among patients, with some showing

deficits reminiscent of AD, and yet others showing those seen in subcortical

dementias associated with, for example, progressive supranuclear palsy or

Huntington’s disease.19 Despite the heterogeneity of the cognitive profile

of dementia in PD (perhaps reflecting variability in neuropathological

findings), at the group level, the neuropsychological deficits evident in PDD

resemble those of the “subcortical” dementias. Perhaps the most striking

features of the “subcortical” dementias, including PDD, are:20

• bradyphrenia (mental slowing)

• memory retrieval deficits (poor recall with relatively good performance

on recognition testing)

• executive dysfunction

• diminished spontaneity

• depression.

Features of the “cortical” dementias such as Alzheimer’s disease (e.g.,

aphasia, agnosia, and apraxia) are typically absent in PDD, sometimes even

later in the course of dementia.

Attention and executive functions
Performance on complex attentional tasks requiring the self-allocation of

attentional resources, divided attention, or selective attention, is impaired in

PDD. As the disease progresses, patients with PDD may show difficulty even

on those attentional tasks in which external cues are provided.21,22

Executive deficits are most readily observed on tasks that require patients

to spontaneously or independently develop, initiate, and maintain efficient

information-processing strategies. Difficulties performing tasks requiring

coordination of complex mental and motor functions (e.g., operation of an

automobile) may be related to defective execution of strategies to accomplish

a task (e.g., turning a corner while driving).23

Language
Persons with PD often have motor speech abnormalities, but are not frankly

aphasic. Nonetheless, some language changes do occur24 and patients’
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complaints of slowed and inefficient word production are probably not

simply manifestations of motor speech problems. Instead, diminished perfor-

mance on verbal fluency tasks requiring oral generation of words beginning

with a given letter of the alphabet or belonging to a semantic category, such

as items obtainable in a supermarket, probably reflect inefficient word

retrieval strategies.25–27 Impairment in visual confrontation naming, most

often measured by the Boston Naming Test, is less pronounced in PDD than

in Alzheimer’s disease, if present at all,28 and develops later in the course of

the dementia.29 Comprehension is grossly intact, though subtle impairments,

perhaps secondary to strategic, attentional, and information-processing speed

deficits, may be detected in syntactic comprehension on rigorous testing.30

More recently it has been reported that patients with PD may show dimin-

ished conversational appropriateness, turn taking, and prosody.31

Memory
The memory deficit in early PDD is typically characterized by deficits in

retrieval, rather than consolidation, meaning that patients with early PDD

are able to retain information over time, but show deficits in retrieving

information on free recall. However, unlike patients with Alzheimer’s disease

(AD), recall in PDD patients is typically aided by cues or recognition testing.

As the dementia progresses, memory deficits include deficient encoding and

consolidation that may be comparable to those of patients with AD.32 While

remote memory (recall of distant information) is typically preserved early on,

deficits emerge as the dementia progresses.33 However, the remote memory

impairment is milder in PDD than AD, and in contrast to AD, in which the

most remote memories are relatively preserved, PDD affects recall of

information from the various decades of a patient’s life to a similar extent.34

Visuoperceptual functions
Impaired visuospatial and visuoconstructive functions have been found con-

sistently in PDD even when tasks minimize or eliminate motor demands.35

Comparisons of the visuoperceptual deficits of PDD and AD are incon-

clusive, but DLB involves more prominent visuoconstructional and visuo-

spatial disturbances than AD.36

Affect and emotion
Depression is common in PD, occurring in about 50% of patients. Though a

meta-analysis reported a prevalence of 42% in studies using DSM,37 the rate
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is higher in research than community settings (about 50% vs 10%).38 From

the standpoint of dementia, depression is important because it exacerbates

cognitive dysfunction in PD,39 yet is poorly recognized by clinicians.40 Okun

and Watts41 noted that depressed PD patients may spontaneously complain

only of fatigue and low energy, and cautioned that such complaints should

trigger a detailed interview about stressors and other possible symptoms of

depression. The masked facies of PD (hypomimia) can easily be misconstrued

as a depressed affect, necessitating specific inquiry into vegetative signs (e.g.

insomnia, anorexia) and symptoms (e.g. sadness, crying, etc.) associated with

depression.

Because depression in PD often co-occurs with other non-motor symptoms

such as sleep disturbance, fatigue, anxiety, and sensory symptoms, the

presence of any non-motor symptom should trigger questioning about other

non-motor symptoms.42 From a cognitive standpoint, it is especially

important to inquire about anxiety, which is common in PD43 and can

exacerbate cognitive impairment,44 and REM sleep behavior disorder, which

is associated with dementia.45

Neurobehavioral evaluation
Given the high prevalence of cognitive changes in PD, every patient would

ideally receive a baseline evaluation when first diagnosed with PD to facil-

itate the accurate detection and diagnosis of subsequent neurobehavioral

changes and evaluation of treatment effects. In reality, this rarely occurs,

probably primarily due to cost-effectiveness issues and the reluctance of

many patients, and some physicians, to contemplate the threat of later, pos-

sibly significant, cognitive compromise. If a full neuropsychological evalu-

ation is not indicated or cannot be achieved soon after diagnosis, screening

should be carried out.

Cognitive screening
Screening examination’s advantages include their brevity, simplicity of

administration and scoring, patient acceptability, and limited expense.

Such screening can be helpful in deciding whether a patient might

require full neuropsychological evaluation. Possible disadvantages include

the limited yield of information, use of cutoff scores that are not corrected

for demographics and base rates, and limited sensitivity and specificity.

Two commonly used screening instruments are the Mini Mental State

Exam (MMSE)46 and the Dementia Rating Scale (DRS).47 Because the
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MMSE does not readily capture deficits in working memory and executive

functions, it might lack sensitivity to cognitive changes in PD. Indeed, a

study comparing PD patients with and without mild cognitive impairment

(defined by a neuropsychological test battery) found that the score of

the mildly impaired group was only 1.5 points lower than that of the

intact group, and in the normal range (mean 28.0).48 Nonetheless, the

MMSE probably has adequate sensitivity and specificity among patients

with PD and unequivocal dementia (per DSM), as suggested by a study

of 126 patients with PD that found a MMSE score cutoff for dementia of

23 or lower to have 98% sensitivity and 77% specificity.49 Although the

overall sensitivity and specificity of the DRS for detecting cognitive

impairment in PD has not been reported, DRS subscale scores may help

discriminate PDD and AD. For example, PDD is associated with lower

initiation/perseveration and construction scores, but higher memory scores

than AD.50–52

Neuropsychological evaluation
The components and length of a neuropsychological evaluation vary across

clinical settings, but typically include:

• a clinical interview and review of records

• informal observations regarding patient behavior, cognition, and affect

• the administration of psychometric tests to measure intelligence,

attention and executive functions, language, learning and memory,

visuospatial perception, praxis, motor and sensory perception, mood

state, quality of life, and personality/coping variables (Table 6.3 lists a

sample of tests and the domains of functioning they evaluate)

• an integration of findings and recommendations into oral and/or written

feedback that is provided to the patient, family, and healthcare providers.

A neuropsychological evaluation delineates the nature and extent of cog-

nitive changes and provides a profile of relative neuropsychological

strengths and weaknesses. Such knowledge is helpful in:

• determining the most probable etiology of cognitive changes

• developing and selecting strategies or treatments to limit the impact of

cognitive deficits on functioning

• decision-making about the appropriateness and effectiveness of medical

and neurosurgical interventions for a patient
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Table 6.3 Commonly used neuropsychological tests by cognitive

domain assessed

Cognitive domain Test

Premorbid Barona Demographic Equations; North American Adult 

estimates Reading Test (NAART); Wechsler Test of Adult Reading (WTAR);

Wide Range Achievement Test (WRAT)

Neuropsychological Mattis Dementia Rating Scale (DRS); Repeatable Battery for 

screening the Assessment of Neuropsychological Status (RBANS)

Intelligence Kaufman Brief Intelligence Test (KBIT); Raven’s Progressive

Matrices; Wechsler Abbreviated Scale of Intelligence (WASI);

Wechsler Adult Intelligence Scale (WAIS)

Attention and Auditory Consonant Trigrams (ACT); Brief Test of Attention 

working memory (BTA); Continuous Performance Tests (CPT); Digit and Visual

Spans; Paced Auditory Serial Addition Test (PASAT); Stroop Testa

Executive function Cognitive Estimation Test (CET); Delis-Kaplan Executive

Function Scale (DKEFS); Halstead Category Test; Trailmaking

Test (TMT)a; Wisconsin Card Sorting Test (WCST);

Memory Benton Visual Retention Test (BVRT-R); California Verbal Learning

Test (CVLT); Rey Auditory Verbal Learning Test (RAVLT); Rey

Complex Figure Test (RCFT)a; Wechsler Memory Scale (WMS)a

Language Boston Naming Test (BNT); Controlled Oral Word Association

Test (COWAT); Sentence Repetition; Token Test; Complex

Ideational Material

Visuoperception Benton Facial Recognition Test; Benton Judgment of Line

Orientation (JLO); Hooper Visual Organization Test (VOT);

Motor and sensory Finger Tappinga; Grooved Pegboarda; Hand Dynamometera; 

perception Sensory-Perceptual Examination

Mood state and Beck Anxiety Inventory (BAI); Beck Depression Inventory 

personality (BDI); Hamilton Depression Scale (HDS); Minnesota

Multiphasic Personality Inventory (MMPI); Profile of Mood

States (POMS); State-Trait Anxiety Inventory (STAI)

Quality of life, Parkinson’s Disease Questionnaire (PDQ); Coping Responses 

coping and Inventory (CRI); Ways of Coping Questionnaire; Life Stressors 

stressors and Social Resources Inventory (LISRES)

a Note: Tests may not be appropriate for patients with marked motor impairment.
Adapted from reference 72.
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• guiding the patient and family in making and requesting adaptive

changes in the patient’s home, leisure, and work environments that

enhance functioning and minimize handicap

• assessment of competence to consent to treatment53

• financial, legal, and placement planning.

A comprehensive neuropsychological evaluation that supplements screening

should be strongly considered when:

• one suspects changes in the patient’s ability to carry out activities of

living that are unlikely to be related to motor signs

• there is concern about an evolving dementia

• the clinician suspects that screening tests are unlikely to be sufficiently

sensitive

• a patient experiences occupational difficulties unrelated to motor

symptoms and signs

• issues and questions arise regarding a person’s competence

• the patient experiences emotional changes and/or is withdrawing from

social roles

• a patient has experienced delirium or hallucinosis, given that such

phenomena may be harbingers of dementia.

Prior to making a referral for neuropsychological evaluation, it is important to

determine whether neuropsychological evaluation is appropriate to address

the specific question the clinician or patient might have. This can be achieved

by calling a neuropsychologist prior to making a referral. Of equal importance

is that the referring clinician carefully articulates the referral question, which

allows the neuropsychologist to tailor evaluative procedures accordingly, and

that the neuropsychologist communicate findings (and their possible implica-

tions) to the referring clinician, patient, and family clearly while specifically

addressing the referral question. It is very helpful to communicate to the

neuropsychologist, at the time of referral, an estimate of the patient’s disease

severity (e.g., a Hoehn and Yahr stage) and any circumstances that need to be

considered in planning a successful evaluation (e.g., existence of motor fluc-

tuations or dyskinesias, times of optimal medication effect, any additional

sensory or motor limitations, medications with potential cognitive side

effects, co-morbidities). A general referral question (e.g., “organic vs func-

tional?”) will often yield a general report rather than one addressing practical
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and important issues. Given the detrimental impact of anticholinergic med-

ications on memory and executive functions, especially in the elderly and

those with cognitive compromise, if medically feasible, such medications

should be tapered and withdrawn prior to neuropsychological evaluation.

Differential diagnosis

Dementia is a feature of many extrapyramidal disorders and forms of parkin-

sonism, and it is important to exclude those conditions. Table 6.4 lists

conditions that produce parkinsonism and dementia, and some of their

distinguishing features.

In addition to neuropsychological evaluation, several laboratory and

clinical studies can be helpful in differential diagnosis. Structural imaging

techniques (computed tomography (CT) and magnetic resonance imaging

(MRI)) are useful in the evaluation and differential diagnosis of dementing

disorders.54 The diagnoses of vascular parkinsonism and normal-pressure

hydrocephalus both rely on correlating the clinical syndrome with relevant

lesions on CT or MRI imaging studies. Laboratory tests routinely obtained in

a dementia work-up (vitamin B12, thyroid stimulating hormone (TSH), and

folate) should also be obtained when dealing with possible PDD as these

may reveal that the cognitive deficits are potentially treatable or reversible.

Historical information raising the possibility of a toxic heavy metal exposure

(e.g. manganese) should prompt a 24-hour urine heavy metal screen. A

strong family history of dementia may warrant genetic investigations in

selected cases (for example, apolipoprotein E).

In addition to excluding other neurodegenerative and non-degenerative

causes of parkinsonism and dementia, it is essential that possible iatrogenic

causes of cognitive impairment be reviewed. In addition to reviewing patient

medications, patients should be questioned about possible neurosurgical

interventions they might have had for PD, as both types of therapy can have

adverse cognitive effects.55

Treatment

Pharmacological
As noted, numerous medications and medical conditions can produce cog-

nitive impairment. A first step in treating dementia, prior to adding any new

medications, is to taper and withdraw any medications capable of causing
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Table 6.4 Classification and salient features of parkinsonian dementia

syndromes

Etiology Distinguishing features

Degenerative (sporadic)
Parkinson’s disease with dementia (PDD) Motor signs initially, later onset of 

dementia

Dementia with Lewy bodies (DLB) Recurrent visual hallucinations; mental

fluctuations

Progressive supranuclear palsy (PSP) Early balance and bulbar deficits; down-

gaze palsy

Corticobasal ganglionic degeneration Asymmetric limb signs (apraxia, 

(CBD) myoclonus)

Multisystem atrophy (MSA): “Parkinson-plus” syndromes

Olivopontocerebellar atrophy (OPCA) Brainstem/cerebellar atrophy; ocular 

dismotility

Striatonigral degeneration (SND) Pyramidal tract signs; laryngeal stridor

Shy–Drager syndrome Marked orthostatic hypotension and

dysautonomia

Degenerative (familial)
Wilson’s disease Autosomal recessive; early-onset; impaired

copper clearance

Hallevorden–Spatz disease Autosomal recessive; early-onset;

subcortical iron deposits

Idiopathic basal ganglia calcification Autosomal dominant and recessive; 

(IBGC) subcortical calcium deposits

Machado–Joseph disease (cerebellar Autosomal dominant; ataxia and 

degeneration) dysarthria; cerebellar atrophy

Progressive subcortical gliosis (PSG) Autosomal dominant; white matter

gliosis; frontal atrophy

Huntington’s disease (HD) Autosomal dominant; early-onset and

end-stage parkinsonism

Neuroacanthocytosis Autosomal dominant; HD-mimic;

acanthocytic RBCs

Familial frontotemporal dementia Autosomal dominant; chromosome 

(F-FTD) 17-linked; frontal atrophy

continued
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cognitive impairment.56 If one is uncertain about the suspected medication’s

role in cognitive impairment, a brief neuropsychological evaluation can be

obtained prior to tapering or withdrawing the medication(s), and then

repeated after withdrawal. Similarly, if there is concern that cognitive

impairment has been precipitated by deep brain stimulation (DBS) or an

interaction of DBS and medication, referral to a neurologist with specific

expertise in DBS is indicated. This specialist may then seek objective

neuropsychological evaluation or screening while adjusting stimulation and

medication parameters. If depression is suspected as causative, it is crucial to

obtain neuropsychological evaluation before and after treatment with anti-

depressants or psychotherapy. A single neuropsychological evaluation is less

likely to differentiate dementia due to PD vs severe depression because the

cognitive profiles associated with these two conditions overlap.

While cholinesterase inhibitors are widely used in the treatment of AD,

they were initially used cautiously in PDD and DLB because they might

exacerbate motor symptoms.57 Recent studies, however, suggest that

cholinesterase inhibitors, such as donepezil, rivastigmine, and galantamine

can be safely used to ameliorate the neuropsychiatric and, to a lesser extent,

the cognitive symptoms in PDD and DLB.58–64 A recent study of more than

500 PDD patients after 24-week treatment with 3 to 12 mg rivastigmine,

yielded modest benefit relative to placebo on the ADASCog measure. While

improvement was observed in clinicians’ global impression of change in

almost 20% of rivastigmine-treated and 15% of placebo-treated persons,

worsening was observed in about 13% of rivastigmine-treated and 23% of
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Table 6.4 continued

Etiology Distinguishing features

Miscellaneous
Drug-induced encephalopathy/ Relevant drug exposure (neuroleptic, 

parkinsonism anti-emetic)

Vascular parkinsonism Multiple subcortical infarcts; may mimic

PSP

Normal pressure hydrocephalus (NPH) Prominent gait disturbance; urinary

incontinence

Whipple’s disease May mimic PSP; GI symptoms prominent

Dementia pugilistica Repetitive head trauma; cavum septum

pellucidum
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placebo-treated persons. Common side effects included nausea and vomiting,

and tremor was observed in about 10% of the rivastigmine-treated group.65

Behavioral
Behavioral interventions have been and are being developed to reduce dis-

ruptive behaviors and the impact of cognitive deficits in dementia,65–70 but

such interventions have not been empirically evaluated specifically for PDD.

Conclusions and future directions

Many of the diagnostic criteria, diagnostic tools, therapies and interventions

for dementia were developed for the prototypical “cortical” dementia,

namely Alzheimer’s disease (AD). Perhaps because of the lagging realization

and appreciation of the widespread prevalence of cognitive impairment and

dementia in PD, limited attention was paid to this facet of the movement

disorder. Consequently, clinicians and researchers are often left to apply and

extend the tools designed for AD to PDD. That this simplistic extension of

tools to PDD has met with mixed success is hardly surprising, given that the

dementia of PDD is of the “subcortical” type. This chapter has described suc-

cinctly some of the issues in the definition, detection, and treatment of PDD,

and provided some practical recommendations. One hopes that a future

edition of this work will allow a divulging of knowledge that is far more

specific to PDD, a notion that belies the assumption that PDD is a distinct

dementia. Before this hope can be realized, however, a significant challenge

will have to be met. Specifically, one might more accurately refer to the

“dementias” rather than the “dementia” of PD because PDD is clinically and

neuropathologically heterogeneous, and, as the next chapter shows, differen-

tiating among these dementias is complex and controversial. Only once we

better understand the neurobiology and clinical manifestations of the

dementias of PDD will it become clear whether PDD is a distinct condition

requiring its own diagnostic criteria, tools, and therapies.
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Introduction

Dementia with Lewy bodies (DLB) is an increasingly recognized diagnostic

entity among neurodegenerative disorders. Clinically, DLB is distinguished

as a global dementia syndrome that is accompanied by cognitive fluctua-

tions, parkinsonism, and visual hallucinations. Neuropathologically, DLB

is characterized by the presence of neuronal inclusions called Lewy bodies

in various brain regions.1 Thus, patients with DLB and patients with

Parkinson’s disease (PD) and dementia (PDD) share common clinical and

neuropathological features: both are parkinsonian dementia syndromes that

involve neurodegeneration and abnormal aggregation of the �-synuclein

protein, the major constituent of Lewy bodies. However, it is controversial

whether DLB and PDD represent different diseases or syndromic variants of

the same underlying disease process, one commencing initially with motor

dysfunction and the other with cognitive dysfunction.2,3 The relative impor-

tance of concomitant Alzheimer’s disease (AD) neuropathological changes in

both DLB and PDD is also debated. In the absence of a resolution of these

controversies, the perspective of serving patients should be given priority. To

that end, it is important to understand the basis of the controversy and its

impact on clinical care. This chapter reviews the clinical and neurobiological

features of DLB and PDD and provides practical guidelines on the man-

agement of patients who present with DLB relative to patients with PD who

later develop a global dementia syndrome.

Dementia secondary to
Parkinson’s disease versus
dementia with Lewy bodies
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DLB and PDD: What are the controversial issues?

Once thought to be a rare condition, DLB is now regarded as a common cause

of dementia in the elderly.4 Several terms and diagnostic criteria were proposed

in initial descriptions of the dementia syndrome associated with Lewy

bodies.5,6 Improvements in pathologic staining methods increased recognition

of the syndrome as a frequent cause of dementia. Following a consensus con-

ference in 1995, the term DLB was introduced and clinical and pathological

inclusion and exclusion criteria were defined (Table 7.1).1 On the basis of vali-

dation studies with autopsy findings, these criteria were maintained following

their review at subsequent consensus conferences in 19987 and 2003.4

As the original DLB diagnostic criteria were developed primarily to distin-

guish DLB from AD, the issue of distinctions and commonalities between

DLB and PDD were not a prominent focus until the 2003 consensus con-

ference.4 At that time, it was agreed that the initial clinical and pathological

criteria should continue to be regarded as the most appropriate working

standards for research studies. However, shortcomings of the consensus

criteria were also recognized, such as the need for operationalized clinical

features and prospective longitudinal and imaging studies to validate the

clinical criteria with neuropathological findings, especially for comparisons

of patients with PDD versus DLB.
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Table 7.1 Consensus criteria for clinical diagnosis of probable and

possible DLB1

Dementia
Core features � 2 � Diagnosis of probable DLB; 1 � Possible DLB:

– Fluctuating cognition (varying attention/arousal/alertness)

– Recurrent visual hallucinations

– Spontaneous motor features of parkinsonism.

Other supportive features
– Repeated falls – Neuroleptic sensitivity

– Syncope – Systematized delusions

– Transient loss of consciousness – Other hallucinations

A diagnosis of DLB is less likely in the presence of: Stroke disease, evident as focal

neurologic signs or on brain imaging; evidence on physical examination and

investigation of any physical illness or other brain disorder sufficient to account for

the clinical picture.
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A particular difficulty with the existing clinical diagnostic criteria for DLB

is the stipulation that the dementia syndrome must occur before or within 1

year of onset of parkinsonism1 and that the diagnosis of PDD should be used

when the dementia syndrome becomes evident more than one year after

the onset of parkinsonism.8 Distinguishing DLB from PDD in terms of the

temporal course of these features is often not difficult; in most patients with

idiopathic PD, dementia occurs as a later stage complication, at least 8–10

years after the onset of motor symptoms.9,10 However, some patients with

apparent idiopathic PD develop prominent dementia syndromes with psy-

chosis earlier in the course of their motor syndrome, but not within its first

year. Such cases highlight how the “one-year rule” for distinguishing DLB

and PDD is arbitrary in the absence of its empiric validation. Furthermore,

from a clinical management perspective, it would be important to know

whether the temporal course of dementia versus parkinsonism has an impact

on treatment decisions in patients with PDD or DLB. Whereas cross-sectional

studies estimate 30% dementia prevalence in PD,11 longitudinal studies of

PD patients show that the cumulative prevalence of dementia approaches

80% in PD patients an average of 10 years after the onset of motor

symptoms.12 At that point, the common features of dementia plus parkin-

sonism and/or psychosis in PDD and DLB suggest that similar treatments

could be employed.

Efforts to understand the clinicopathological relationships between DLB

and PDD are further confounded by the absence of formal clinical or patho-

logical criteria for PDD and the heterogeneity of PD itself. Since PDD may

comprise several types of dementia syndromes, as discussed in Chapter 6, it

might be difficult to develop universal criteria for PDD that are analogous to

those used for DLB. However, an international consortium of researchers in

this area is working to develop operational criteria for PDD in order to facil-

itate comparison studies of PDD and DLB. Similarly, in contrast to DLB,

there are no accepted neuropathological criteria for either PDD or idiopathic

PD.13 While it is generally thought that the pathological diagnosis of PD

requires identification of both Lewy bodies and neurodegeneration in the

substantia nigra pars compacta (SNpc),13 studies of various genetic forms

of PD provide evidence that the clinical syndrome of PD is associated

with considerable clinical, genetic, and neuropathological heterogeneity.

This includes, at times, the absence of Lewy bodies, which are regarded as

the sine qua non for PD, yet are also known to occur in a number of diverse

disorders.
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Dementia with Lewy bodies

Epidemiology
Prevalence estimates for DLB from clinical and community-based studies

have been as high as 20–25% of all demented cases over the age of 65.14,15

Other studies report a lower prevalence of DLB, but this may be accounted

for by methodological differences in studies, particularly with respect to the

criteria used and the study population.16 As rates of vascular dementia tend

to be similar to those for DLB, DLB is generally regarded as the second most

common neurodegenerative dementia syndrome after AD. The onset of DLB

appears to increase with age, usually beginning after age 50. Symptom

progression and survival rates for DLB appear comparable to AD,4 but some

patients have a relatively rapid course of decline. It is not known whether

prevalence is affected by significant age and gender effects and no specific

risk factors have been identified.

Neuropathological features
Lewy body pathology occurs in a number of neurological disorders.

However, for DLB, the only essential pathological feature is Lewy bodies,

which are neuronal inclusions containing abnormally phosphorylated

neural filament proteins aggregated with ubiquitin and �-synuclein. Based

on the number and regional distribution of Lewy bodies that immunoreact

to ubiquitin, the 1996 Consensus guidelines for neuropathological diag-

nosis of DLB defined three pathological subtypes: brainstem predominant

type, limbic (transitional) type, and neocortical type. How these three cat-

egories correspond to different clinical profiles is not established.4 In many

cases of DLB, associated pathological features include cortical �-amyloid

deposits, neurofibrillary tangles, Lewy neurites, regional neuronal loss, in

particular of medial temporal and frontal cortices, and spongiform changes.

AD pathological changes, particularly senile plaques, are evident in as many

as 75% of patients with DLB. Neocortical neurofibrillary tangles are less

common in DLB compared to AD, but may influence the clinical presen-

tation.17,18 In neurochemical studies of DLB, there are prominent nigros-

triatal dopaminergic deficits, similar to PD, although substantia nigral

neuronal loss is less than in PD.19 The other important change is atrophy of

cholinergic neurons in the basal forebrain, leading to reduced cortical

cholinergic markers and a cholinergic deficit that is more severe in DLB

compared to AD.20
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It is important to appreciate that the neuropathological characterization of

DLB and related disorders continues to evolve. Whereas brainstem Lewy

bodies typically appear as spherical eosinophilic inclusions with a dense core

and surrounding halo, cortical Lewy bodies are less well-defined depositions

that were difficult to detect until the development of anti-ubiquitin

immunocytochemical staining techniques in the 1980s. The more recent

development of �-synuclein antibodies enables greater detection of intra-

neuronal inclusions and Lewy neurites in cortical and limbic areas.

Clinical features
In addition to evidence for a progressive dementia syndrome on initial pre-

sentation, at least two of the three core features of DLB, i.e., parkinsonism,

hallucinations, and cognitive fluctuations, are required for a diagnosis of

probable DLB (Table 7.1).1 The diagnosis of “possible” DLB requires presence

of one additional feature. These criteria have high levels of specificity

(�90%)21 but sensitivity has been as low as 50% in some studies.7

Cognitive features
Progressive cognitive impairment of sufficient severity to interfere with

normal social or occupational function (i.e., dementia) is typically the pre-

senting feature of DLB. The neuropsychological profile of the dementia syn-

drome in DLB is characterized by prominent attentional dysfunction along

with executive, visuospatial, and memory deficits, which are most likely

related to a combination of fronto-subcortical deficits superimposed on

cortical and hippocampal pathologies. Compared to patients with AD, DLB

patients in the earlier stages have relatively less impairments involving

orientation, memory, and naming abilities, but greater deficits in verbal

fluency, set-shifting, and response inhibition. The visuospatial deficits can be

especially prominent whereas memory impairments become more evident

with progression. As patients with DLB advance and the deficits become

more global, a distinctive profile is less evident.

Fluctuations in cognitive functioning, secondary to fluctuating attention

and consciousness, are a key feature of the cognitive profile of DLB and are

seen in 80–90% of patients.1 Clinically, distinguishing the dementia syndrome

of DLB from delirium can be difficult. However, in DLB, patients are observed

to have spontaneous periods of extreme confusion, impaired awareness, or

decreased consciousness with reduced arousability that alternate with periods

of increased lucidity and functional capabilities.22 These fluctuations can occur
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on a day-to-day basis, but the duration and frequency of the episodes varies

and contributes to greater variability in cognitive test performance in patients

with DLB. By contrast, cognitive fluctuations in AD patients tend to occur in

response to the cognitive demands of the environment.23 Fluctuating cognitive

abilities in DLB have also been objectively measured in terms of reaction

times, and linked to variations in cortical arousal as measured electrophysio-

logically.24 Overall, the phenomenon of fluctuating cognition has been notori-

ously difficult to reach agreement upon, resulting in misdiagnosis of DLB in

validation studies. Scales developed to improve consistency across clinicians in

the assessment of cognitive fluctuations in patients with dementia include the

“Clinician Assessment of Fluctuations” and the “One Day Fluctuation

Assessment Scale”.25 The “Mayo Fluctuations Questionnaire,” an informant-

completed scale, is also available.26

Psychiatric features
A variety of psychiatric symptoms commonly occur in DLB. Visual halluci-

nations, a core clinical feature of DLB, are frequently present and occur in up

to 70% of patient samples.26,27 The visual hallucinations are typically vivid

and well-formed, involving people, animals, or complex scenes. Patients fre-

quently describe them in great detail and may even attempt to interact with

them, such as providing food and drink or becoming aggressive when the

hallucination seems to threaten the spouse. In a 1-year follow-up study,

visual hallucinations were more likely to be chronic and persistent in DLB, as

compared to AD.28 Other psychiatric phenomena in DLB include other

non-visual hallucinations, delusions, delusional misidentification syn-

dromes, such as the Capgras syndrome (i.e. the patient believes that the

person, usually the spouse, has been replaced by an imposter), depression18

and rapid eye movement (REM) sleep behavior disorder (RBD). In contrast to

AD or typical PD, the psychiatric disturbances such as visual and auditory

hallucinations, delusions, delusional misidentification, and depression are

more likely to be present in early stages of DLB.27 In addition, the presence of

auditory or visual hallucinations in patients with Mini-Mental State29 scores

greater than 20 is highly suggestive of DLB. Although neither hallucinations

nor parkinsonism are required for the diagnosis of DLB, presence of

dementia or psychosis before onset of parkinsonian signs or early in the

course after onset of motor signs suggests an alternative diagnosis to

idiopathic PD, such as DLB, Alzheimer’s disease, or pre-existing psycho-

pathology.30 The diagnosis of DLB should also be strongly considered when
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hallucinations, especially non-visual hallucinations, occur before initiation

of antiparkinsonian treatment. RBD, a parasomnia, involves the loss of

normal sleep muscle atonia during REM sleep in association with prominent

dreaming, vocalizations, and/or physical activity that can range from simple

calm pantomiming behaviors to complex and violent behaviors.31 It can be

present in 72% of patients.26 When seen with dementia, the presence of RBD

and dementia may represent an early manifestation of DLB, preceding

development of parkinsonism or hallucinations.32

Motor features/L-dopa response
Parkinsonism is present in at least two-thirds of patients with DLB,33

although the incidence of spontaneous parkinsonism over the course of DLB

is unclear. High rates of psychiatric and behavioral disturbances in DLB

increase the likelihood of antipsychotic use, which is also associated with

drug-induced parkinsonism. Since primary and drug-induced parkinsonism

are difficult to distinguish in patients taking antipsychotic agents, it is

important to clarify medication status at the time of onset of parkinsonism.

The pattern of motor symptoms varies in DLB, with lower rates of resting

tremor and asymmetric motor signs and greater occurrence of rigidity and

postural and gait impairment in DLB compared to PD patients without

dementia.34 In autopsy-proven cases, occurrence of any one of four clinical

features (myoclonus, absence of rest tremor, no response to levodopa, or no

perceived need to treat with levodopa) was ten times more likely to represent

the diagnosis of DLB than PD.35 However, while the parkinsonism of DLB is

typically associated with a diminished response to levodopa, it is important

to recognize that some patients with DLB, nonetheless, clearly benefit from

levodopa therapy. Accordingly, a levodopa therapy trial should be attempted

in every patient.36

Autonomic dysfunction
Autonomic dysfunction is another common feature of parkinsonian dis-

orders that is also present in DLB. Dysautonomia tends to be a late compli-

cation, but there are exceptions when autonomic failure is the presenting

symptom of DLB.37 The actual frequency of dysautonomia in DLB is unclear,

but the symptoms tends to be less severe and prominent in comparison

with multiple system atrophy (MSA) and most often include orthostatic

hypotension, urinary symptoms, and sweat loss.38 Falls may also be a feature

of autonomic nervous system pathology. In the first DLB workshop in 1995,
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syncopal events associated with DLB were described in which patients have

episodes of extreme loss of tone. Also described were transient episodes of

loss of responsiveness that may represent the consequence of extreme

attentional fluctuations and the up-regulation of muscarinic receptors and

subsequent effects on the peripheral nervous system.27

Neuroleptic sensitivity
Neuroleptic sensitivity is a significant concern in the assessment and man-

agement of DLB, especially given the high rates of disruptive psychiatric

symptoms. The response to neuroleptics can vary, involving enhanced

parkinsonism, extreme sedation with difficulties maintaining adequate

fluid and water intake, and even more severe and catastrophic reactions

resembling the neuroleptic malignant syndrome. The latter can include

symptoms such as severe rigidity, impaired consciousness, pyrexia, postural

hypotension, increased confusion, cardiovascular collapse, and rapid pro-

gression to death.39 Neuroleptic sensitivity is more likely to develop after

administration of typical neuroleptics, but DLB patients frequently have

poor tolerance of many of the atypical antipsychotics, including risperidone,

olanzapine, and clozapine. The phenomenon may be related to either a

failure to up-regulate D2 receptors in response to neuroleptic blocking or

reduced dopaminergic innervation.40 The profound cholinergic deficit in

DLB along with the anticholinergic properties of many neuroleptics,

especially clozapine, is also likely to play a role. The use of neuroleptics in

managing psychosis in DLB is discussed below as well as in Chapter 10.

How are the clinical symptoms of DLB and PDD
related? Comparative studies of DLB and PDD

With the exception of dementia occurring early in DLB and later in PDD in

relation to parkinsonism, the cross-sectional clinical profiles of DLB and PDD

in individual patients are frequently indistinct. As many of the initial studies

of DLB focused on comparisons to AD, there is still a need for prospective

longitudinal studies aimed at characterizing the similarities and differences

in the profile and course of cognitive deficits in DLB relative to PDD. This

section highlights clinical issues relevant to patient assessment and reviews

results from studies comparing DLB and PDD.
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Cognition
As mentioned above, until data are available from longitudinal studies on

the course and treatment response of cognitive deficits in autopsy-confirmed

cases of DLB and PDD, it is unclear whether the timing of the onset of

dementia and parkinsonism is a meaningful distinction between DLB and

PDD that influences their respective clinical presentations and treatments.

Until then, from a clinical standpoint, several factors confound the clinical

delineation of DLB versus PDD. First, while all patients with DLB have a pro-

gressive dementia syndrome, by definition, PD is not exclusively associated

with development of dementia after the onset of motor symptoms. However,

cognitive impairment is present to some degree in nearly all patients with

idiopathic PD, even early in its course. Thus, it can be difficult to decide

when cognitive impairment is sufficiently severe to warrant classification as

a dementia syndrome,11 an issue also discussed in Chapters 5 and 6. Second,

the exact time of onset of parkinsonism relative to the onset of dementia

cannot always be identified in patients with established dementia and

parkinsonism, especially if a reliable proxy is not available. Likewise, a

reliable history of medication trials for parkinsonism or psychosis is not

always obtainable. Finally, the cognitive profile of PDD is heterogeneous,

which adds to the complexity of its diagnosis. A subset of patients with PDD

develops prominent cognitive deficits (either selective or global) early in the

course after onset of motor symptoms, and those symptoms are more likely

to resemble the cognitive features that characterize DLB. However, some

clinical features of DLB, as well as in PDD, will also overlap with symptoms

in AD, along with a host of other conditions that cause parkinsonism and

dementia.41 Even in recently diagnosed PD, subgroups of patients demon-

strate different patterns of cognitive impairment that may reflect neuro-

pathological changes ultimately related to the development of dementia.42

Some have a more prominent executive-visuospatial disturbance suggestive

of striatal and frontal Lewy-body pathology, whereas others manifest a more

amnestic-dominant profile that may be related to Alzheimer-like brain

changes.

Once dementia is evident in PD, patients with PDD, like DLB, characteris-

tically present with prominent visuospatial, attentional and executive

impairments and relatively less memory impairment. Cross-sectional studies

directly comparing clinical features of DLB and PDD tend to show over-

lapping cognitive profiles that are distinct from patients with AD, even when
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all groups with dementia are matched for overall level of cognitive deficits.43

Fluctuating attention was found in both DLB and PDD, but not in patients

with AD or PD without dementia.24 An additional study comparing pentagon

copying in patients with DLB and PDD suggested a similar severity of

impairment in the two conditions, and a pattern of errors indicating

executive dysfunction.44 Thus, the cognitive profile in both PDD and DLB

appears to be intermediate between a subcortical pattern, similar to that

observed in patients with progressive supranuclear palsy, and the profile of

cortical deficits evident in patients with AD.45

However, there are also subtle differences between PDD and DLB that may

not be apparent clinically. In the context of mild dementia, patients with

DLB had more pronounced executive impairment than PD patients.45 Thus,

there may be more marked executive dysfunction early in the course in DLB

than in PDD.45 Differences in clinical profiles between individual patients

may be related to the relative density of the different neuropathological

abnormalities in different brain regions over the course of the disease.

Psychiatric symptoms
A characteristic psychiatric profile has also been reported in both DLB and

PDD. Visual hallucinations are more common in DLB (70%) and PDD

(25–40%) than in patients with AD.46 Another distinguishing feature of the

Lewy-body dementia syndromes is the high frequency of REM-sleep

behavioral disorders, which are suggestive of Lewy-body diseases.31 Other

symptoms commonly reported, such as depression, apathy and anxiety, are

common in other dementias as well, although a higher frequency of

depression and apathy may occur in DLB and PDD than in other

dementias.27

Motor symptoms
Parkinsonism, occurring spontaneously and unrelated to previous use of

neuroleptic drugs, occurs in the majority of DLB patients. While it is fre-

quently stated that parkinsonism is mild in DLB, comparative studies

indicate that motor symptoms in DLB can be at least as severe as in PDD47

and that severe neuroleptic sensitivity occurs in DLB as well as PD with or

without dementia.48 There is some evidence that gait and postural distur-

bances, symptoms considered to be mediated by transmitter deficits other

than dopaminergic changes, are more severe in DLB than in PD,34 and are

possibly more symmetrical than in PD. However, interestingly, the pattern of
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motor symptoms in patients with PDD tends to resemble that in DLB

patients, but differs from non-demented PD patients. This observation is

consistent with the higher risk of dementia in PD patients who have greater

gait and postural disturbances compared to those with tremor dominant

parkinsonism.49

How are the brain changes in DLB and PDD related?
Comparative clinico-pathologic studies

Pathological changes
Both DLB and PDD have limited cortical atrophy compared with other

dementia syndromes. There is no substantial subcortical atrophy in patho-

logically confirmed cases, but mild frontal and medial temporal lobe atrophy

are consistent features.50 Both conditions also have significant but similar

atrophy and pathology in the amygdala.51 In contrast, hippocampal pyra-

midal neurons innervating frontal cortex selectively degenerate in DLB,52

with potential relevance for the observed subtle differences in executive

functioning reported above.

Lewy bodies are a common feature of both PDD and DLB and the amount

of Lewy body pathology tends to be similar in DLB, PDD, and PD across cor-

tical regions.53 However, the relationship between Lewy body pathology and

dementia is not straightforward. For example, cortical Lewy bodies can be

present in PD, regardless of the presence or absence of dementia.54 Yet, in

PDD patients, limbic and cortical Lewy body disease was associated with

dementia.55 Potential differences in the underlying disease processes of DLB

and PDD are also suggested by differences in regional Lewy body pathology.

In DLB, a greater number of temporal lobe Lewy bodies correlated with the

early occurrence of visual hallucinations56 whereas increasing Lewy body

densities in limbic and frontal cortices correlated with the severity of

dementia in PDD.57

The relationship between Alzheimer pathology and cognitive impairment

in DLB and PDD is also inconsistent. Most cases of DLB can be differentiated

from those with PDD by the substantial deposition of cortical �-amyloid

even in the absence of significant neurofibrillary tangle formation.53,58 While

the amount of �-amyloid deposition and cortical Lewy bodies correlates with

dementia severity in DLB, the relative contribution of AD changes and Lewy

body pathology to PDD is not clear. In one series, up to one-third of cases
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with PD at autopsy had prominent dementia, and the degree of cognitive

impairment was significantly correlated with Alzheimer’s pathology.59 Thus,

while there is overlapping pathology among some patients with DLB and

PDD, there may also be distinct processes in that the density of �-amyloid-

positive plaques in some patients with DLB can be equivalent to that found

in AD.

Neurochemical changes in PDD and DLB
Striatal cell and dopamine loss is pronounced in both DLB and PD with dif-

ferences in the symmetry and rostrocaudal gradient of dopamine loss in DLB

and PDD related to the presentation of parkinsonian symptoms.19 The degree

of nigral loss is also correlated with disease duration, which is usually longer

in PDD than in DLB. Greater loss of striatal dopamine is therefore observed

in PD compared with DLB,19 with more abundant residual neuritic pathology

observed in DLB than in PD.60 In PD, but not DLB, there is also a compen-

satory increase in striatal D2 receptors and dopamine turn-over,19 with PDD

patients having intermediate D2 binding between DLB and PD.61 For DLB,

these differences may underlie the relatively diminished responsiveness to

levodopa and the high risk of severe neuroleptic sensitivity reactions relative

to PDD. The striatal dopaminergic deficit in DLB is being translated into a

useful clinical imaging tool for differentiating DLB from Alzheimer’s disease

and other dementia syndromes.62

Neurochemical studies consistently find marked cortical cholinergic

deficits in both PDD and DLB.20 However, differential involvement of the

cholinergic system in DLB and PD has also been reported. Cholinergic

markers are reduced in the striatum in patients with DLB, but not PD.63 In

DLB, there is a correlation between visual hallucinations and cholinergic

deficits in the temporal cortex, but this has not been found in PDD.64

The impact on cortical cholinergic receptors is similar in PDD and DLB

with both showing increased muscarinic binding65 and a considerable

reduction in nicotinic binding, although in the insular cortex the reductions

were more marked in PDD than DLB.66 In a study comparing muscarinic

receptor binding within the striatum in DLB and PD patients, M1 receptors

were significantly reduced in DLB but not PD. However, the three PD

patients with dementia had binding levels intermediate between PD and

DLB.61 In both DLB and PD, there is a similar reduction in striatal nicotinic

binding consistent with these receptors being located on dopaminergic

terminals.63
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Neuroimaging
Compared to AD, volumetric imaging methods showed relative preservation

of medial temporal lobe structural volumes67 and greater volume deficits in

the basal forebrain68 in patients with DLB. Functional neuroimaging studies

show occipital hypoperfusion and a marked decrease in striatal binding in

DLB compared to controls and AD patients.69

Clinical course
Few prospective studies of DLB exist, and studies directly comparing the

course of DLB and PDD have not been reported. The rate of progression of

parkinsonism, once identified, appears to be similar in DLB and PD.70,71

However, the relative rates of cognitive decline in DLB and PDD have not

been compared directly. Although the mortality rate in PD does not seem to

be significantly different from non-PD subjects, dementia has been shown to

negatively affect mortality in PD.72 While PD patients frequently need to be

placed in nursing homes, and dementia is recognized as an independent pre-

dictor of nursing home placement in PD,73 this aspect of care has not been

explicitly studied in DLB.

Management and treatment

In the absence of disease-modifying therapies or a valid classification system

or biomarker that distinguishes DLB from PDD, clinical care focuses on

symptomatic approaches. With a few exceptions, the ongoing management

of DLB is relatively similar to that for PDD. By contrast, it is clear that DLB

patients should be managed differently from patients with AD, and the

presence of dementia in PD requires different management compared to that

of non-demented PD patients. Therefore, a major task for the clinician is to

distinguish the Lewy body dementia syndrome, i.e. either DLB or PDD, from

AD and other dementias and to identify cognitive impairment and dementia

when it occurs in PD patients. Once identified, such patients should be

followed thoroughly, carefully balancing the potential benefit of treatment

of parkinsonism, hallucinations and dementia with the risk of adverse

neuropsychiatric effects of dopaminergic drugs and neuroleptic sensitivity

reactions.

The management of PDD and DLB is especially challenging because of the

interplay between motor, cognitive, and psychiatric symptoms in DLB and

PDD, the potential adverse effects of medications on each of these domains,
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and the general frailty of these patients. Pharmacological therapies for the

symptomatic treatment of DLB are few and largely consist of acetyl-

cholinesterase inhibitors. No guidelines exist regarding poor response or

intolerability with such medications. As with other dementia syndromes,

treatment also includes careful monitoring for medical conditions or medica-

tions that can cause delirium or have adverse effects on the mental state, the

use of behavioral strategies that maximize function and limit distress, such

as redirection, reduced stimulation, or increased activity via the use of

daycare programs, and attention to caregivers, including illness teaching,

counselling, or referral for their specific care.

Cholinesterase inhibitors
Currently available cholinesterase inhibitors include donepezil, rivastigmine,

and galantamine. The prominent cholinergic deficit in DLB and PDD and

its association with cognitive deficits supports an important role for

cholinesterase inhibitors, which have been shown to have a favorable effect

on cognitive deficits, psychosis, and behavioral disturbances in various

dementia populations.74 In addition to several open label studies and case

reports, controlled clinical trials of cholinesterase inhibitors include one

large randomized trial75 and one small double-blind crossover study76 in DLB

and one large multi-site and two small single-site controlled trails in PDD

patients.77–79 In the only study comparing treatment effects of a

cholinesterase inhibitor (donepezil) across diseases,80 there were similar

improvements in both cognitive and psychiatric symptoms on donepezil in

DLB and PDD patients, and no change in parkinsonism in both groups.

However, PDD patients showed a greater worsening of psychiatric symptoms

after withdrawal of donepezil.

At this point, there is no obvious advantage of one cholinesterase

inhibitor over another, though a patient with side-effects to one type may

tolerate another type. In general, cholinesterase inhibitors are well-tolerated,

though increasing the imbalance between acetylcholine and dopamine can

enhance parkinsonism in some patients.81 Cholinergic effects can also lead

to a variety of other side-effects, including intolerable gastrointestinal com-

plaints such as diarrhea and stomach cramps and cardiac syncope from vagal

effects.82 Starting at a lower dose than the recommended starting dosages

and a slower titration to the recommended dose seems to limit adverse

effects. Given the high risk of severe sensitivity reactions and increased risk

of cerebrovascular incidents during treatment with neuroleptics, further
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clinical trials of cholinesterase inhibitors are encouraged to establish their

role in DLB and PDD. At this point, there is little evidence on which to base

a conclusion regarding the differential treatment response in DLB versus

PDD.

Neuroleptics
Neuroleptic sensitivity, especially to typical neuroleptics, occurs in DLB and

PDD.48,83 These reactions are characterized by a sudden onset of sedation,

increased confusion, rigidity and immobility, and may even substantially

reduce survival.39 While the symptoms of severe sensitivity reactions experi-

enced by the respective groups of patients are similar, neuroleptic intol-

erance may not be as severe in patients with PDD, who may also be less

likely to die within a few months of neuroleptic exposure. Use of antipsy-

chotic agents in PDD is reviewed in Chapter 10 and similar caveats hold in

DLB, for the most part. The one exception is clozapine, which is regarded as

the gold standard for treatment of psychosis in PD patients, including in the

setting of dementia.84 However, studies of clozapine for treatment of PD-

related psychosis have included patients with mild to moderate degrees of

dementia, and there has not been formal study of the effects or safety of

clozapine in patients with more advanced dementia syndromes and psy-

chosis. In DLB patients, clozapine can be very poorly tolerated, presumably

because of greater sensitivity to its anticholinergic effects.85 Recent reports

of higher mortality rates and risk of cerebrovascular incidents in elderly

patients with dementia associated with risperidone and olanzapine under-

score the potential high risk of these agents. Given preliminary evidence that

cholinesterase inhibitors may improve hallucinations both in DLB75 and

PDD,86 these agents should be considered as initial treatment for psychosis in

DLB and PDD. When symptoms are more acute and disruptive, however, low

dose quetiapine (e.g., 12.5–25 mg) is the most appropriate starting agent,

with upward titration as indicated and tolerated.

Levodopa
Controlled treatment trials of levodopa therapy are needed in DLB to

provide guidelines on its use in this population. In the one study published

to date, DLB, PDD, and PD patients showed a positive response on the L-

dopa test, indicating a potential for clinical benefit during treatment.

However, the proportion of good responders was highest in PD, somewhat

less in PDD, and lowest in DLB patients.36 However, a range of side-effects

Dementia secondary to Parkinson’s disease versus dementia with Lewy bodies 111

07 psychiatric450.ch07  23/8/2005  14:24  Page 111



may occur during treatment with these agents, including neuropsychiatric

disturbances. Although there is no clear evidence, our clinical experience

suggests that both PDD and DLB patients are at a particular high risk of

adverse effects during dopaminergic therapy, but DLB patients with psy-

chosis suffer adverse cognitive and psychiatric effects of levodopa at much

lower doses than PD patients with dementia and psychosis. Some DLB

patients may not tolerate dopaminergic agents at all because of enhanced

confusion, sedation, and/or hypotension. In others, a low dose of 25/100

Sinemet three times daily, or less, can result in sufficient motor

improvement that substantially reduces caregiver burden. With PDD

patients, there is always an ongoing need for assessment of the antiparkin-

sonian regimen. The presence of dementia indicates a need to consider the

therapeutic utility of anticholinergics, selegeline, amantadine, and dopamine

agonists in the regimen. Gradual elimination of such agents and restricted

use of L-dopa (Sinemet) can be helpful to the mental state without compro-

mising motor function. We strongly recommend discontinuation of anti-

cholinergic medications in PD patients who develop dementia, and, given

their potential for adverse cognitive effects, advise their judicious use, if at

all, earlier in the course of PD.

Conclusions

Differentiating DLB from PDD on clinical grounds alone is often chal-

lenging, if not impossible. This difficulty impacts care, since clinicians rely

on accurate diagnoses for treatment planning. Per definition, the most

obvious difference is the early onset of dementia in DLB, whereas dementia

usually occurs after 8–10 years of motor symptoms in PDD. However, some

patients may present with a more equivocal history. With them, and in

patients with established PDD, there is considerable overlap in the clinical,

neurochemical and pathological features of DLB and PDD. Shared patho-

physiological processes are suggested by the similarities of parkinsonism and

visual hallucinations, cognitive deficits, patterns of atrophy, Lewy body

pathology, and cholinergic and dopaminergic deficits that appear amenable

to similar treatments. However, severity of executive dysfunction, frequency

of visual hallucinations and delusions, and relative predominance of pos-

tural instability/gait disorders are significantly greater in DLB than in PDD.

While neurochemical and pathological differences are likely to subserve

these differences, the few existing studies do not clearly show a different
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course or treatment response in DLB and PDD, once dementia has

developed. At this point, further research remains needed to clarify the noso-

logical relationship between PDD and DLB, the clinicopathological correlates

of Lewy body-related �-synuclein pathology in these conditions, and the

appropriate treatments.87
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Introduction

Parkinson’s disease (PD) is the second most common degenerative neuro-

logical disorder, affecting approximately one million individuals in the US.

Although PD is primarily a movement disorder, the high prevalence of psy-

chiatric complications suggests that PD could more accurately be conceptu-

alized as a neuropsychiatric disease. Affective and cognitive dysfunctions,

though receiving less attention than motor aspects of the disease, have long

been recognized as a part of PD. In first describing the clinical profile of PD

in his 1817 monograph, James Parkinson acknowledged depression as a

cardinal feature of the illness, stating of one patient, “A more melancholy

object I never beheld.”1

Although depression is common in PD, occurring in up to one-half of

patients,2 there is an incomplete understanding of its clinical presen-

tation, its neuropathophysiology, and how best to treat it. Reports on the

frequency of depression have varied depending on the research setting,

the type of depression being studied, and the diagnostic criteria that are

used; appropriate criteria for a diagnosis of depression in PD (dPD) are

confounded by symptom overlap such as insomnia, psychomotor

changes, and fatigue. In addition, depression frequently co-occurs with

other non-motor symptoms, including anxiety, psychosis, and cognitive

impairment.

Depression
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The neurobiological and neuroanatomical changes that occur in PD

suggest a pathophysiological basis for the psychiatric symptoms, although

“reactive depression” can also occur. Antidepressants are regularly prescribed

in PD, even though their efficacy and effectiveness have not been adequately

assessed, and their possible impact on parkinsonism is unknown.

Depression in PD has been associated with excess disability, poorer out-

comes, and caregiver distress. Therefore, it is important to identify and

address current impediments to the diagnosis and treatment of depression in

this population, particularly as it appears to be underrecognized and under-

treated in clinical practice.3,4

This chapter is an overview of the prevalence of mood disorders in PD and

their impact on disability, quality of life, and outcomes. The etiology and

pathophysiology of dPD will be reviewed, focusing primarily on the contri-

bution of disease-specific neurobiological changes. Clinical correlates and co-

morbid non-motor symptoms will be covered, as well as a review of existing

knowledge on the treatment of dPD.

Epidemiology

The majority of epidemiological studies on dPD report prevalence rates

between 20–40%, with estimates varying from less than 5% to as high as

75%.5–8 This variation reflects methodological differences between the

studies, including sampling methods, survey sites, and assessment tools both

to define depression and to quantify the severity of depressive symptoms.

More recent studies using community samples and formal diagnostic criteria

(e.g., Diagnostic and Statistical Manual of Mental Disorders9 [DSM-IV]

criteria) have reported that major depression may occur in 5–10% of PD

patients, with an additional 10–30% experiencing either minor or sub-

syndromal depression.7,10–13 Although the typical depression case may be

non-severe, the evidence in total suggests that dPD is common.

Impact and course of depression in PD

The presence of dPD is associated with excess disability,13,14 worse quality of

life,15 and increased caregiver distress,16 and it exacerbates the physical and

emotional burden that PD places on patients and their caregivers. In a survey

of PD patients, caregivers, and clinicians in six countries, depressive

symptoms were the single most important factor in patient quality of life

ratings, even ranking ahead of disease severity.17
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Preliminary longitudinal research indicates that dPD is associated with

impairment in fine motor skills,18 more rapid progression of motor

impairment and disability,19 and the development of psychosis.20 Depression

may also be a risk factor for global cognitive impairment19,21,22 or

dementia.23,24 Future studies need to determine whether successful treatment

of depression can ameliorate such secondary impairments.

Little is known about the long-term course of dPD. It has been reported to

be a chronic illness,19 and one naturalistic study found that only one-third

of patients with depression at baseline showed an improvement in their

symptoms over a 9-year period.25

Etiology and pathophysiology

Theories related to the etiology of dPD argue that depression either (1) is

“reactive” and secondary to the psychosocial stress of a chronic disease,

or (2) results from neurodegenerative changes that occur in PD. These two

theories are not mutually exclusive and are discussed below.

It was once thought that depression occurred primarily in the early and

late stages of PD, with patients in the middle stages typically unaffected.

These findings supported the hypothesis that dPD could be subdivided into

“psychological” and “biological” subtypes: the diagnosis of a chronic,

progressive, and disabling illness was presumed to effect a psychological

depression in early PD, while advanced neurodegeneration (i.e., cell death,

dysfunction in neural pathways, and neurotransmitter depletion) in late PD

was said to underlie a biological depression.

PD patients and their families clearly have to adjust to managing a

chronic illness that may result in significant impairment in physical, occupa-

tional, interpersonal, social, sexual, and recreational domains. They are

acutely aware that there is no cure for the disease and that existing treat-

ments are palliative and lose effectiveness over time. In many patients there

are symptoms of a reactive depression, particularly at the time of initial diag-

nosis. Findings from studies that reported an association between depression

and early-onset PD12,26 suggest that younger patients may experience more

significant career, family, and financial disruptions.27

However, the high rates of dPD are not completely explained as a reaction

to the stress of the illness. Some researchers have found that PD patients

have more depressive symptoms than patients with other chronic disabling
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diseases.28,29 In addition, recent research on the association between severity

of depression and stage or severity of PD has been equivocal.5,21,28,29

Interesting findings suggesting a biological basis for dPD comes from

case-control studies and prospective studies using large case registries. This

research has found that PD patients have a higher lifetime prevalence of

anxiety and depressive disorders,30 than non-PD controls patients with

depression are at higher risk of subsequently developing PD.31 These findings

implicate depression as a potential risk factor for or a prodromal symptom of

PD in some patients.

From a biological standpoint, the high frequency of dPD has been

explained by dysfunction in the following brain regions, pathways, and

neurotransmitters: (1) subcortical nuclei and the frontal lobes; (2) basal

ganglia-thalamic-frontal cortex circuit and the basotemporal limbic circuit;

and (3) brainstem monoamine and indolamine systems (i.e., dopamine, sero-

tonin, and norepinephrine (noradrenaline)).

One previous PET study in PD found an association between depressive

symptoms and altered basal ganglia metabolism.32 Another region implicated

in depression is the limbic system, and in PD depressed patients were found

to have reduced basal limbic system echogenicity using structural neuro-

imaging.33 Functional brain imaging studies have reported simultaneous

frontal cortex and basal ganglia hypometabolism in PD patients with

depression, changes which are presumed to reflect neurodegeneration of the

cortical-striatal-thalamo-cortical circuits.32,34

Regarding neurotransmitters, a disproportionate degeneration of

dopamine neurons in the ventral tegmental area (VTA) has been reported in

patients with a history of dPD.35 Other monoaminergic neurotransmitter

systems (e.g., serotonin and norepinephrine) are also significantly affected in

PD. Imaging studies have found both a decrease in signal intensity of the

pontomesencephalic midline structures, which contain neural pathways

originating in monoaminergic brainstem nuclei, in depressed PD patients,33

and a negative correlation between UPDRS depression items and dorsal mid-

brain binding ratios, which reflect regional serotonin transporter densities.36

In addition, preliminary research has demonstrated associations between

dPD and a functional polymorphism (the short allele) in the promoter

region of the serotonin transporter (5-HT)37,38 and reduced CSF levels of the

serotonin metabolite 5-hydroxyindolacetic acid (5-HIAA).39

If the combination of pan-neurotransmitter deficits and the disruption in

cortico-subcortical pathways contributes to the high prevalence of dPD,
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then this characteristic and perhaps unique combination of neurobiological

changes may dictate different depression treatment strategies than those

commonly employed for depression in the non-PD population. For instance,

depressed PD patients do not demonstrate the euphoric response to psycho-

stimulant medication seen in non-PD depressed patients,40 which suggests

that structurally related antidepressants (e.g., bupropion) may not be as

effective in this population.

Clinical correlates

Some epidemiological studies have found that dPD is associated with being

female,10 having a personal history of depression,5 early-onset PD (i.e., before

age 55),12,26 right-sided (left brain) predominant motor symptoms,5 and

atypical parkinsonism (e.g., prominent akinesia-rigidity or extensive vascular

disease).11,21 However, non-confirmatory results mean that consensus has not

been reached on clinical correlates of dPD.

Patients with long-standing exposure to levodopa frequently develop

motor fluctuations, including dyskinesias during “on” periods and worsen-

ing parkinsonism during “off” periods. In some patients, “off” periods are

associated with temporary dysphoria and anxiety41 which may be relieved by

levodopa administration,42 but in others there does not appear to be an

association between either “off” states and worsening mood or “on” states

and improved mood.43 While such brief mood changes may not meet criteria

for existing affective disorders, they can be debilitating and distressing to

patients. In addition, patients with mood fluctuations in the context of

motor fluctuations are more likely to also have dPD and other neuropsychi-

atric complications.44

Surgery has become increasingly common as a treatment for PD. Palli-

dotomy and thalamotomy are well-established ablative surgical treatments,

and in general neither is thought to have significant cognitive or psychiatric

sequelae.45 Non-ablative deep brain stimulation (DBS), usually of the sub-

thalamic nucleus (STN), has become the most common surgical treatment

for PD. However, the impact of DBS on psychiatric symptoms and cognition

appears varied. A number of psychiatric side-effects have been reported with

STN DBS, including depression, mania, psychosis, and delirium,46–48 but

there is research reporting both improvement and worsening in mental

status post-DBS.49 The STN has a heterogeneous organization that includes
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connections to limbic regions, which may explain the reported association

with mood changes in some patients.

Common co-morbid non-motor symptoms in
depression

Psychosis,50,51 anxiety,52 apathy,53 fatigue,54 and insomnia55 have all been

associated with dPD. Research suggests not only a significant association

between psychosis and depressive disorders, but that depressed patients non-

responsive to antidepressant treatment are more likely to have co-morbid

psychosis.4 The majority of patients with a depression diagnosis also meet

criteria for an anxiety disorder, and vice versa.52 Although apathy is thought

to be a distinct psychiatric syndrome associated with frontal lobe

impairment,56 there is extensive overlap between depression and apathy in

PD.53 It is unclear to what extent these co-morbid psychiatric symptoms

either are secondary to or lead to depression, are associated with underlying

cognitive impairment and not independently associated with depression, are

core features of PD, or are secondary to the pharmacologic treatment of PD

(i.e., dopamine toxicity).

Cognitive impairment is a common non-motor complication of PD that is

made worse by depression.22,57 Depressive symptoms early in the course of

PD are related to a more rapid cognitive decline19 and an increased risk of

developing dementia.58 Conversely, cognitive impairment has been asso-

ciated with an increased risk of developing depression in some studies,21 and

the combination of dementia and depression is correlated with lower levels

of CSF 5-HIAA in PD than either dementia or depression alone.59 Interest-

ingly, PD patients with major depression have significantly greater cognitive

decline and decline in functional ability than patients with minor

depression when followed over time, suggesting qualitative differences

between different types of depression in this population.19

Among common cognitive changes that occur in PD, executive

impairment in particular has been associated with depression.60–62 These

frontal system deficits may be due to the additive effects of PD and

depression.22 Non-PD elderly patients with major depression have been

reported to demonstrate significant impairment in executive functioning

compared with elderly controls, and non-responders to antidepressant

treatment had more executive dysfunction than responders.63 The exact

nature of the association in PD between executive dysfunction and
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depression, its potential to confound depression by presenting with co-

morbid apathy, its impact on the outcome of antidepressant treatment, and

its reversibility with successful antidepressant treatment all remain in

question. It has been argued that D2/D3 dopamine agonists (e.g.,

pramipexole and ropinirole) might be appropriate for the depression-

executive dysfunction syndrome of late life.64

Relationship of co-morbid medical disorders to
depression

Hypothyroidism, testosterone deficiency, elevated plasma homocysteine,

and vitamin B12 deficiency levels have all been associated with depression in

non-PD populations, although research linking these disorders to dPD has

been sparse. These disorders may go unrecognized, as their clinical

symptoms overlap with PD, particularly PD complicated by depression.

Homocysteine is a by-product in the metabolic pathway of levodopa, and

increased homocysteine levels are correlated with long-term treatment with

levodopa/carbidopa, a complication that can be managed with folic acid

supplementation. A recent study found that PD patients with elevated

homocysteine levels were more depressed than patients with normal homo-

cysteine levels.65 Administration of 800–3600 mg per day of S-adenosyl-

methionine (SAM), which plays a role in the metabolism of homocysteine,

has improved dPD in a preliminary study.66

Depression is a common complication of hypothyroidism, and the

incidence of hypothyroidism in PD is increased.67 However, hypothyroidism

may be difficult to diagnose clinically in this population because the

symptoms of poor concentration, fatigue, flat affect, and bradykinesia

overlap with PD symptoms. In addition, certain PD medications (e.g., levo-

dopa) may inhibit thyroid-stimulating hormone (TSH) in patients with

primary hypothyroidism and mask the laboratory diagnosis early in the

disease.67 Therefore, to screen for hypothyroidism in PD it is also necessary

to check T3 and T4 levels.

Testosterone levels decline progressively with age, and approximately

20–25% of males �60 years of age show signs of clinical hypogonadism.

Many symptoms of testosterone deficiency are non-specific and overlap

with non-motor symptoms of PD, such as decreased enjoyment of life,

lack of energy, sexual dysfunction, and depression. In a preliminary open-

label study, testosterone-deficient men with PD who were administered
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testosterone replacement therapy showed a suggestion of improvement in

anxiety scores, verbal fluency, and part I of the UPDRS, which covers

psychosis, depression, and cognitive impairment.68

Vitamin B12 deficiency is associated with a variety of neuropsychiatric

symptoms, including depression,69 and is relatively common in older

patients. Therefore, an evaluation of B12 status should be included in the

workup of PD patients presenting with mood symptoms.

Presentation, assessment and diagnosis of
depression

Assessing dPD is challenging, partly as a result of symptom overlap with core

PD symptoms (e.g., insomnia, psychomotor slowing, difficulty concen-

trating, and fatigue). In addition, PD patients may withdraw from social

activities not only as a result of depression, but if they are uncomfortable

being in public when experiencing tremors or dyskinesias. Even the

appearance of a patient with PD (e.g., bradykinetic movements and flat

facies) can be mistaken for that of someone with severe, melancholic

depression.

Non-somatic symptoms of depression (e.g., suicide ideation, anhedonia,

feelings of guilt, and psychic anxiety) are more likely to indicate the

presence of a depressive disorder in PD than are somatic symptoms (e.g.,

sleep and appetite changes, low energy, and psychomotor retardation).70

There is also evidence that depressed PD patients have a different symptom

profile than depressed patients without PD. This profile includes higher rates

of anxiety, pessimism, irrationality, suicide ideation without suicide

behavior, and less guilt and self-reproach.8,71

Also complicating the diagnostic process is the common occurrence of

other affective disturbances that can confound depression. For instance, PD

patients can experience brief episodes of tearfulness, variably termed

affective lability, “pseudobulbar” affect, emotionalism, or “emotional incon-

tinence.” The tearfulness is typically mood-incongruent or regarded as

excessive and not necessarily associated with an underlying depressive dis-

order. In addition, PD patients frequently experience apathy, which can give

the appearance of depression. Since dPD is frequently co-morbid with other

non-motor symptoms (such as psychosis and cognitive impairment), it may

be difficult to categorize syndromes for which depressive symptoms are but

one component.
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When depression is suspected, the clinician should begin with a careful

history and physical examination. A past history of depression is a predictor

of future depression. Recent changes in mood and behavior should be

assessed within the context of the patient’s current PD treatment (e.g.,

potential on-off phenomena or recent surgery). The DSM-IV recommends

using an exclusive or disease-etiologic approach (i.e., not considering a spe-

cific criterion to be met if its presence is better explained by PD rather than

depression).72,73 However, this approach is difficult to put into practice, due

to symptom overlap between PD and depression.

We recommend that the clinician focus on symptoms of depressed mood

and/or anhedonia (loss of interest and pleasure), questioning both the

patient and available family members about changes from baseline. If the

clinician notes a significant change in mood, loss of interest or pleasure in

activities, increased crying spells, guilt, or a sense of despair or hopelessness,

then a more focused interview on depressive symptoms should ensue. At

this point, the clinician should inquire about the presence of vegetative

symptoms (e.g., sleep, appetite, energy, and concentration), without regard

to etiology, in order to determine if the patient meets criteria for major

depression. Patients with PD can also have other clinically significant

depressive disturbances that do not meet criteria for major depression. These

include disorders such as minor depression, dysthymia, subsyndromal

depression, and adjustment disorders.

Case example 1
A 65-year-old man with PD presents with a worsening of his motor

symptoms. He has become increasingly withdrawn because he is concerned

that he may become “frozen” (i.e., unable to move) when in public. His

sleep is erratic because he cannot turn over in bed and he has to get up to

urinate several times a night. He has little energy when he is off, but says he

feels pretty good when his medication “kicks in.” He is pleasant and cooper-

ative on interview and says that he would love to get a medication that

could “help me get out and play golf again.”

This man has a number of symptoms of depression (withdrawal,

insomnia, and fatigue), but would not meet formal criteria for a depressive

disorder. His withdrawal is not due to a lack of interest but an under-

standable concern about his worsening motor symptoms. He would in fact

enjoy playing golf and the interaction with him in the office shows that his

mood is quite good, all things considered.
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Case example 2
Compare that case with a second patient who has similar symptoms, but

with a clear depressive component. A 65-year-old man with PD presents with

a worsening of his PD motor symptoms. He has become increasingly with-

drawn because he is concerned that he may become “frozen” in public. His

sleep is erratic because he cannot turn over in bed and he has to get up to

urinate several times a night. He has little energy when he is off but says he

feels pretty good when his medication “kicks in.” He is quiet and evasive

when you talk with him in your office. His wife expresses concern that he is

no longer interested in the grandchildren when they come over, and in fact

goes to his bedroom when he hears the doorbell ring. He refuses to answer

the phone. He used to be an avid golfer, but when asked about playing or

perhaps accompanying his son on a golf outing, he says that he knows he

will never play again and there is no use in trying.

The second patient has similar symptoms but a very different tone to

the interview. His withdrawal is not simply due to a concern over being

“frozen,” but also to a loss of interest. He no longer wants to play golf and

thinks he can never play again. He is clearly depressed in his interaction

with the physician and shows the typical pessimism and lack of interaction

that would be expected of a depressed patient. This patient should probably

be offered treatment for depression.

The high prevalence of dPD necessitates that all patients be screened for

depression on a regular basis. Depression screening tools can be useful,

though they have not been comprehensively evaluated in PD. One com-

monly used instrument, the Geriatric Depression Scale (GDS) uses a “yes/no”

format, is self-administered, and emphasizes the cognitive symptoms of

depression. There are 30- and 15-item versions of the GDS, and a cut-off

score of 5 on the 15-item GDS demonstrated high sensitivity and low speci-

ficity for a diagnosis of depression in a primary care setting.74 Thus, a more

detailed evaluation for depression should occur with a score �4 on the 

15-item GDS (or �9 on the 30-item version).

The Beck Depression Inventory (BDI) is another self-rated instrument that

is more strongly weighted to assess cognitive symptoms of depression (e.g.,

guilt and loss of pleasure). Research with the BDI has determined optimal

cutoff scores of 13/14 for distinguishing PD patients with and without a

DSM-IV depression diagnosis and 8/9 for depression screening.73
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The Hamilton Depression Rating Scale (HDRS) is used primarily in clinical

research. The Montgomery Asberg Depression Rating Scale (MADRS) is also

used in research settings but can be used in clinical practice to monitor the

course of depression. Unlike the GDS and BDI, both the HDRS and MADRS

are administered by a trained rater. A cutoff score of 14/15 on the MADRS

was found to be optimal both for discriminating PD patients with and

without a DSM-IV depression diagnosis and for depression screening.75

It is important to involve a patient’s caregiver or significant other in the

assessment and treatment process, even with non-demented patients, both

to provide collateral information and to enhance treatment compliance. PD

patients are often perceived as withdrawn and depressed by observers, even

when they do not endorse depressed mood.76 This suggests that others

may be misinterpreting non-depressive symptoms in the patient with PD.

However, this could also indicate that the patient may lack insight into their

mood disturbance.

The impact of depression on caregiver well-being and health should also

be considered. Addressing relevant psychosocial concerns (e.g., support in

the home, cost of medications and assistive devices, transportation issues,

and changes in lifestyle) may help improve overall quality of life for both

the caregiver and patient.

Consultation with a geriatric psychiatrist or neuropsychiatrist should be

considered in difficult cases. These cases would include patients in which

there is diagnostic uncertainty or those with treatment-resistant depression,

suicide ideation, psychosis, and co-morbid conditions, including panic dis-

order and mania. Treatment-resistant depression is usually defined as a

patient who has failed three or more antidepressant trials when the trials

were of sufficient length (e.g., at least 8 weeks) and dosage. In clinical

practice, patients frequently do not tolerate medications, cannot afford

them, or simply do not finish a course of medication because they are not

convinced that they are depressed, or, at least, have a depressive distur-

bance warranting specific treatment. Consultation with a psychiatrist and

close follow-up and counseling may increase treatment adherence.

“Watchful waiting” with a follow-up appointment within 2–4 weeks to

monitor the patient’s status can also be a useful strategy when the diagnosis

is unclear.

PD depression with co-morbid psychosis is complicated. The antiparkin-

sonian medications are associated with the development of psychosis, and

certain conditions including mania and depression are also associated with

Depression 129

08 psychiatric450.ch08  23/8/2005  14:24  Page 129



psychosis. The etiology of the psychosis should inform the decision of

whether to treat the psychosis by decreasing the PD medication or by adding

another medication (e.g., an antipsychotic). Similarly, panic disorder can be

a co-morbid condition or simply anxiety related to a fear of going “off.” A

psychiatrist can often help clarify these diagnostic issues.

The presence of suicide ideation or mania suggests a complex psychiatric

problem and should also trigger a referral to a psychiatrist. Generally, PD

patients do not express suicide ideation, though some describe having a plan

to end their life if they became so disabled that they could no longer

function. Suicide ideation should prompt an immediate referral for further

evaluation. Manic depressive illness or bipolar disorder can also be very dif-

ficult to manage in PD. The anti-PD medications can make mania worse, and

the medications used to treat mania (e.g., lithium, valproic acid, and atypical

antipsychotics) can worsen parkinsonism. Again, a referral to a psychiatrist

familiar with PD may help with the assessment, formulation, and treatment

of these patients.

Treatment of depression in PD

The results of numerous open-label trials using selective serotonin reuptake

inhibitors (SSRIs) and other newer antidepressants in PD suggest a positive

effect and reasonable tolerability for active treatment.77–81 However, efficacy

can only be established through the conduct of placebo-controlled studies,

and at the time of this submission there have been only three published,

placebo-controlled antidepressant treatment studies for depression in PD.82–84

One study showed efficacy for a tricyclic antidepressant (nortriptyline).

However, tricyclic antidepressants can be difficult for PD patients to tolerate

because they can aggravate PD-associated orthostatic hypotension, consti-

pation, dry mouth, and cognitive problems. The other two studies evaluated

SSRIs and showed no difference between the two; however, these studies

were underpowered and reported large effect sizes for both active treatment

and placebo condition. There is some concern about SSRIs worsening parkin-

sonism,85,86 perhaps by increasing serotonin-mediated inhibition from the

raphe nucleus and decreasing dopamine release from the nigrostriatal

pathway.87 However, clinical experience and the results of two placebo-

controlled studies and numerous open-label studies suggest that most PD

patients are able to tolerate SSRI treatment without clinically significant

worsening of their parkinsonism.77–81 Notwithstanding, it is important that
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the safety and tolerability of antidepressants in PD be tested in the context

of placebo-controlled trials.

Examining the experience of patients receiving routine clinical care, it was

reported that half of PD patients currently taking an antidepressant at an

adequate dosage88 still met DSM-IV criteria for a depressive disorder.4 This

finding may partly have been due to under-treatment, as only 11% (1/9) of

patients taking an antidepressant and still meeting criteria for depression

were taking an antidepressant dosage within the highest recommended

range, and only 33% (3/9) had received more than one antidepressant trial.

This research also found that the overwhelming majority of PD patients in

clinical practice are treated primarily and solely with an SSRI, yet a recent

review found insufficient data supporting the effectiveness and safety of this

class of medications in PD to recommend their use.89

Several PD medications have been used in the treatment of depression.

Levodopa is not thought to have a consistent mood-elevating or -

depressing effect, although there have been case reports of patients using

levodopa for its stimulating effects. Preliminary studies have reported the

effectiveness of the dopamine agonist pramipexole as an antidepressant in

both non-PD and PD populations.90 It is important to determine whether

the combination of a dopamine agonist and an antidepressant is superior

to either alone, and if dopamine agonists offer prophylaxis against the

development of depression in PD. In addition, selegiline, a selective

monoamine oxidase B (MAO-B) inhibitor at lower dosages, has been

reported to have antidepressant properties, although it is not commonly

used either as an antidepressant or a PD medication. There also has

been concern that the combination of selegiline and SSRIs might lead

to serotonin syndrome, although clinical experience suggests that the

combination is safe.91

Many questions remain concerning the pharmacologic treatment of dPD.

For instance, it is unclear if the altered neural substrate (e.g., impairment of

neural pathways servicing the frontal lobe and multiple monoaminergic

deficits) means PD patients will experience a more limited or variable

response to standard antidepressant treatment than that reported in other

populations. Also, the appropriate dosing titration schedules and final

therapeutic ranges for antidepressant use in PD have yet to be established.

Likewise, the duration of antidepressant treatment for PD patients is not

clear, including as to whether chronic antidepressant therapy is indicated for

select patients or in general.
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Concerning non-pharmacologic approaches, electroconvulsive therapy

(ECT) can successfully treat both depression and the motor symptoms

associated with PD, although the motor benefits wear off once treatment is

discontinued.92 Two open trials of transcranial magnetic stimulation (TMS)

for dPD reported a moderate improvement in both mood and motor

symptoms.93,94

It is unclear whether there is a place for psychotherapy (e.g., cognitive

behavioral therapy (CBT) or problem-solving therapy (PST)) in the treatment

of dPD, either as an alternative first-line treatment or as an approach to reha-

bilitation for those with partial medication response. Anecdotally, however,

there are many PD patients who prefer psychotherapy, do not respond to

pharmacotherapy, or are reluctant to take another medication, for fear of

side-effects or to avoid adding to an already complex medication regimen, so

psychotherapy may be an important alternative. When using psychotherapy

in PD, we have often found it helpful to involve significant others in the

psychotherapeutic process.

Given the available evidence, it is reasonable to begin treatment of

depression in PD with an SSRI. While the safety and efficacy of SSRIs have

not been firmly established in dPD, the potential risks and benefits of using

these medications must be weighed against the risks of an untreated

depressive episode. If an SSRI is not completely effective, there are very little

data to guide clinical practice, though we would suggest substituting or

adding a “newer” antidepressant with a different pharmacological profile.

These medications might include antidepressants that affect both serotonin

and norepinephrine (noradrenaline), such as venlafaxine, duloxetine, or mir-

tazapine, or a medication such as the unicyclic aminoketone, bupropion, a

norepinephrine reuptake inhibitor and relatively weak dopamine reuptake

inhibitor. If the patient has failed two adequate trials of antidepressant

therapy, consultation with a psychiatrist may help resolve any diagnostic

issues and provide additional guidance on appropriate somatic treatments

(including the use of tricyclic antidepressants and ECT).

The addition of psychotherapy may be beneficial, especially in patients

without significant cognitive impairment or psychosis. Although not a

specific treatment for depression, it is believed that regular exercise opti-

mizes both physical and mental health in PD. Other non-motor

symptoms, such as insomnia, daytime fatigue, and pain, may contribute

to depression, so it is important to diagnose and treat these symptoms

when they are present. Finally, assessment and treatment of any
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contributing co-morbid medical conditions (e.g., hypothyroidism, B12

deficiency, etc.) is important.

Conclusion

Depression occurs in approximately half of PD patients, increases both

motor and cognitive disability, and is a primary source of both patient and

caregiver distress. The high prevalence of depression in PD cannot be

explained solely as a reaction to psychosocial stress and is due in part to

neurodegeneration affecting neurons in the basal ganglia, disruption in

cortico-striatal and basotemporal limbic circuit pathways, and pan-

monoamine deficiencies. There is great interindividual variability in the pre-

sentation of depression in PD, and consistent clinical and biological

correlates have not been established. Diagnosing depression in PD is chal-

lenging, primarily due to frequent co-morbid non-motor conditions, cog-

nitive impairment, and symptom overlap between depression and PD itself.

Although uncontrolled studies and clinical experience suggest that antide-

pressant treatment overall is well-tolerated and beneficial to many patients,

efficacy and tolerability has yet to be demonstrated in a double-blind,

placebo-controlled trial. There is a pressing need for additional research in

PD depression to validate diagnostic criteria, to develop sensitive and specific

instruments for screening and measuring severity of depression, to better

understand its neurobiological basis, to establish efficacious and effective

forms of treatment, and to determine moderators and mediators of

treatment response.
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Introduction

Anxiety as a psychiatric complication of Parkinson’s disease (PD) has

received relatively little attention from the research community.1

Nonetheless, it is a common and very disabling complication with which

patients and clinicians struggle. The diagnosis of anxiety is often missed

and the suffering associated with anxiety is often minimized. Nonetheless,

anxiety is a treatable aspect of PD, and treatment can significantly improve

the quality of an individual’s life.

It is perhaps not surprising that individuals with PD have difficulty with

anxiety, as anxiety disorders are common in the elderly.2,3 However, anxiety

appears to be even more of a problem for patients with PD than it is for the

general population of a similar age.4,5 Anxiety also affects quality of life in PD.6,7

Yet, since anxiety is often intertwined with the motor aspects of the illness and

depression, it may take an experienced clinician to tease apart the disorders.

This chapter reviews issues relevant to the practicing clinician who is

treating anxiety in patients with PD and issues relevant to the individual

living with PD. In doing so, we hope to help clinicians and patients identify

and treat anxiety. These issues include the prevalence of anxiety, how to

recognize anxiety in the context of PD, and the impact of anxiety on the

quality of one’s life. We also discuss relationships between motor fluctua-

tions and anxiety as well as between depression and anxiety. Lastly, we

review recommendations on treatment, including medications and non-

pharmacologic therapies which may be of help.

Anxiety
Matthew Menza and Roseanne DeFronzo Dobkin
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Prevalence of anxiety disorders in Parkinson’s
disease

It is interesting that anxiety, like depression, is often present before patients

develop motor symptoms and receive a diagnosis of PD. In a large case-

control study, for example, the odds of having had an anxiety disorder 5, 10,

and 20 years prior to the onset of the movement disorder was over twice that

for those individuals who went on to develop PD compared to matched

controls.8 A number of other authors examining smaller groups of patients

have found similar results.9–11

In fact, anxiety itself may be a risk factor for developing PD or a pro-

dromal symptom of the illness itself. In the prospective Health Professionals

Follow Study, a cohort of 35 815 US male health professionals, the risk of

developing PD at 12 year follow up was one and a half times greater in men

with high levels of anxiety compared to men with the lowest level of anxiety

at baseline.12

Several studies have assessed prevalence and severity of anxiety symptoms

after the patient has a confirmed PD diagnosis. In one of our studies, for

example, 28% of patients with PD had a DSM-III-R anxiety disorder diag-

nosis and another 40% had anxiety symptoms but no formal diagnosis. Only

5% of the age- and disability-matched osteoarthritis control subjects had an

anxiety disorder diagnosis.5 In a questionnaire study from our group, 104

patients with PD rated themselves significantly higher on anxiety scales

compared to age- and disability-matched controls.13 These studies have con-

sistently found PD patients to have more severe anxiety symptoms and a

higher prevalence of anxiety disorders compared to matched controls and

population estimates in the elderly. A number of other investigators, using a

variety of methodologies, have reported similar results, with prevalence rates

ranging from 24% to 75%.2–4,13–18

So, it appears that there is little debate that patients with PD have an

increased prevalence of anxiety symptoms and anxiety disorders, compared

to age- and illness-matched controls. These data are also consistent with our

clinical experience that many of these patients have been worriers over most

of their life. As one recent woman described it, “I worry for the ducks going

barefoot.”
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The clinical nature of anxiety in PD

What is the clinical nature of the anxiety that one sees in patients with PD?

Research studies, as well as our own clinical experience, indicate that the

symptomatology of anxiety is sometimes difficult to classify within our

current diagnostic categories. The typical symptoms of anxiety include

excessive worry, fatigue, concentration problems, sleep disturbance, rest-

lessness, increased tremor and worsening motor function. Obviously, many

of these symptoms, such as sleep disturbance, concentration problems,

fatigue, tremor, and restlessness may be attributable directly to the PD.

Unfortunately, this overlap of symptoms has not been critically studied.

A variety of other issues may also complicate the diagnosis of anxiety in

individuals with PD. For instance, many individuals with PD report excessive

worry, but it fluctuates greatly from day to day, as well as from hour to hour.

Furthermore, they may attribute the anxiety directly to the problems they

face in daily life from the motor symptoms of the illness.

Despite the difficulties of the overlap and variability of symptoms,

researchers have been able to characterize the clinical symptoms of anxiety

seen in these patients. For instance, in one study we observed that 12% of

our patients had panic disorder, 12% had generalized anxiety disorder

(GAD), 2% had phobic disorders, 2% had anxiety disorder not otherwise

specified, and 40% had anxiety symptoms without meeting criteria for a

diagnosis.5 Most studies are consistent with these results, showing a mix

of GAD, social phobia, panic disorder,18–20 and occasionally obsessive

compulsive disorder.11

Recognizing anxiety in patients with PD

Anxiety is frequently not recognized in patients with PD.21 For example, in a

cross sectional study, Shulman et al.22 found that while 39% of patients

endorsed significant anxiety on standardized testing, only 19% had been

identified by their treating neurologist; thus half had gone undetected.

The lack of recognition is likely the result of a variety of factors. Patients

are often hesitant to discuss their worries and physicians may overlook the

importance of these disorders. In addition, as discussed above, there is con-

siderable overlap between the symptoms of anxiety and those of PD itself.

This may lead many patients and physicians to misattribute the symptoms

of anxiety to PD. Further complicating the picture, the most commonly used
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rating scale for anxiety, the Hamilton Anxiety Scale (HAM-A),23 rates

insomnia, difficulty in concentration, constipation, sweating, and pains as

symptoms of anxiety even though all of these may be part of uncomplicated

PD. For example, Berrios et al.24 point out that autonomic dysfunction,

including flushing, dizziness, and urinary frequency, is often seen in patients

with PD and should not be mistaken for anxiety.

While this has not been carefully studied, the key to resolving this

conundrum is to focus on excessive worrying. If this cognitive symptom is

present then the other symptoms, even if related primarily to PD, should be

used to evaluate the severity of the anxiety disturbance. This approach,

referred to as an inclusive one, meaning symptoms are included regardless of

etiology, has been validated in PD-related depression,25 in which there is also

considerable symptom overlap.

Information on anxiety can usually be easily elicited by asking patients if

they have considered themselves “worriers” over their lifetime and if these

worries have gotten worse since they developed PD. This is a clinical recom-

mendation that we have found useful in our experience and given the

importance of anxiety in affecting quality of life, we believe that it is

important to take this inclusive approach.

Importance of anxiety in PD

Quality of life
Health-related quality of life (HRQL) is a term frequently used that refers to

the psychosocial consequences of the physical, mental, and social aspects of

a medical illness.26 It has been documented that anxiety exerts a deleterious

effect on the HRQL of patients with PD and elderly patients with medical ill-

nesses other than PD. In these non-PD populations, anxiety has been found

to be related to decreases in HRQL, increased healthcare costs, and

decrements in physical health, as well as increased healthcare utilization

and dissatisfaction with those services.27,28

While the majority of HRQL research in PD focuses on depression,29

limited research also suggests a relationship between anxiety and overall

quality of life in the PD population.30,31 Anxiety has been connected with

increased disability (e.g., problems with mobility, ADL, stigma, isolation)31

and a lowered sense of emotional well-being in PD patients,30 thus negatively

impacting HRQL. In another study, anxiety was a stronger predictor of

HRQL in the areas of quality of interpersonal interaction, health satisfaction,
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and overall well being (bodily pain, mental health) than either physical

symptoms or depression.7

Cognitive functioning
A relationship between anxiety and cognitive impairment has been noted in

both the non-PD and PD elderly.2,6,32 For example, in a longitudinal study of

the non-PD elderly with no depression or cognitive impairment at baseline,

only anxiety was found to be a significant predictor of future cognitive

decline.32 In a PD population, Ryder et al.6 found that anxiety accounted for

a greater proportion of variance on a standardized cognitive performance

battery than either depression or neurological variables. Thus, anxiety is an

important variable to consider when assessing cognitive functioning in PD

patients.

Relationship of anxiety to motor symptoms

Most studies have not identified a relationship between severity of motor

symptoms and severity of anxiety.19 That is, it does not appear that, in

general, patients are reacting to the burden of the illness by becoming

anxious. However, there are data to suggest that anxiety is associated with

motor fluctuations.

Motor fluctuations are rapid changes in rigidity and tremor that occur com-

monly in patients with PD and increase as the illness progresses. The fluctua-

tions are referred to as “on-off” or “wearing off” phenomena and most

commonly appear at the end of levodopa dose schedules when the symptoms

of the illness return. Less frequently, the fluctuations have little apparent rela-

tionship to dosing schedule and may appear at any time.33 In some cases the

fluctuations are severe, with abrupt freezing with little warning.

It is less well recognized that mood and anxiety symptoms may also fluc-

tuate rapidly in these patients. These changes in mood and anxiety usually

parallel the changes in the motor function, such that when the patient is

off they are more anxious and more depressed.34–37 While these studies have

generally found that patients are more anxious during off periods, there is

not always a strict temporal relationship between the fluctuations and

mood changes.33 Because changes in anxiety and mood often accompany

the motor fluctuations, it is imperative that this relationship be explored in

individual patients – the information may be crucial in the patient’s

treatment.
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A relationship between anxiety and the clinical symptoms of PD may also

be seen when patients are stressed and anxiety increases. It is widely believed

that stress and anxiety are associated with a transient increase in tremor and

motor dysfunction. This phenomenon has not been studied closely but is

widely endorsed by patients and experienced clinicians.

Relationship between depression and anxiety

Comorbidity between depressive and anxiety symptoms is common in the

non-PD elderly,38,39 and has been linked with quality of life and treatment

response.40 For example, co-morbid major depression and generalized

anxiety disorder are incrementally associated with substantial impairments

in work, increased disability, diminished well-being, and increased

healthcare utilization.27,41

A number of groups have also found high rates of comorbidity between

depression and anxiety in patients with PD. Henderson et al.,42 for example,

found depression and anxiety to be highly comorbid compared to a matched

control group and Schiffer et al.14 reported that anxiety syndromes were

present in 75% of patients with PD and a depressive disorder. In a study

from our group,5 42 patients with PD and 21 matched medical controls were

evaluated using DSM-III-R criteria and a variety of psychiatric rating scales.

Of the 12 patients with PD who had an anxiety disorder diagnosis, 11 (92%)

had a co-morbid depressive disorder diagnosis. Of the 18 patients with a

depressive disorder, 12 (67%) also had an anxiety disorder diagnosis.

The impact of co-morbid anxiety and depression on the course and

treatment of the illness is unclear. However, some speculate that co-morbid

depression and anxiety in PD may be linked with greater chronicity,

treatment resistance, and poorer prognosis.43 For example, Shulman et al.22,44

found the increased co-morbidity of non-motor symptoms (e.g., depression

and anxiety) to be linked with greater PD severity.

There are obvious clinical implications to these data. Finding symptoms of

either depression or anxiety should alert us to the potential presence of the

other. One then needs to do a careful inventory of all of the relevant

diagnostic criteria before proceeding with treatment.

The etiology of anxiety in Parkinson’s disease

There are a variety of hypotheses as to why there should be an association

between PD and anxiety. Certainly, this is an illness that interferes with an
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individual’s functioning and ability to cope with the stresses of life. The

majority of studies, however, suggest that there is little relationship between

severity of motor disability and severity of anxiety.45 Despite these findings,

it is plausible that for some individuals the affective consequences of

increased physical disability include excessive worry and a sense of lack of

control.

It is likely that the anxiety one sees in these patients is at least in part

related to neurochemical changes in the brain that accompany PD. Many of

the neurotransmitters that have been implicated in anxiety (norepinephrine

(noradrenaline), serotonin, dopamine, and GABA) are also damaged,

variably, in PD.46,47 There is evidence linking adrenergic changes to the

anxiety seen in PD48 and PD patients are reportedly unusually susceptible to

yohmbine-induced panic attacks.49 Serotonin has been postulated to play a

central role in anxiety and numerous indices of serotonin are altered in PD.50

These changes include a loss of serotonin neurons in the median and

dorsal raphe, decreased concentration of serotonin throughout the brain and

decreases in serotonin reuptake sites.

Anxiety in PD could also be more directly related to dopaminergic deficits

or interactions between dopaminergic deficits and the variable deficits in

norepinephrine and serotonin. It seems less likely that dopamine deficits

alone drive the anxiety as no difference between anxious and non-anxious

PD patients in disability ratings (which correlate with the degree of

dopaminergic deficit) has been found.23

Genetic factors are known to play an important role in predisposition to

anxiety-related disorders.51 A polymorphism of the serotonin transporter,

which plays an important role in regulating serotonergic tone, is of

particular interest as it has been associated with the anxiety in humans,52

especially in the presence of stress.53 A relationship between anxiety (and

depression) and genetic alleles of the serotonin transporter has also been

found in PD patients.54 In this study from our group, 50% of the patients

with a short allele (indicative of high synaptic serotonin) had significant

anxiety while none of the patients with the homozygous long allele had

significant anxiety.

A relationship between cognitive impairment and anxiety has also been

noted by Marsh et al.,55 who suggest that some of the behavioral manifesta-

tions characteristic of anxiety, including perseverative thinking and

difficulty switching set may be related to functional cognitive deficits in

the frontal lobe. They further hypothesize that patients with cognitive
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impairment are vulnerable to anxiety because the executive dysfunction

leads to difficulties with problem-solving and the inability to resolve anxio-

genic situations.

Others have suggested that some of the anxiety seen in these patients may

be secondary to Parkinson’s medications18 and weak correlations between

levodopa dose and anxiety have been found.5 The question of the rela-

tionship between dopaminergic drugs and anxiety remains open. In our

clinical experience, there are some patients who do experience these drugs as

anxiogenic.

Treatment of anxiety in Parkinson’s disease

Unfortunately, there are few research data from which to derive treatment

recommendations for these patients. To our knowledge, there has been no

controlled trial examining the treatment of anxiety in PD. Nonetheless, one

can, based on clinical experience and controlled data in the geriatric non-PD

population, develop some general principles and make some recommenda-

tions on treating anxiety in PD.

First, it is extremely important that maximal control of the motor aspects

of PD is obtained. As previously discussed, motor fluctuations are strongly

correlated with mood and anxiety problems, and attempts to treat anxiety in

the presence of uncontrolled fluctuations are not likely to be adequately

successful. This will necessitate coordination of treatment between different

providers, a process that is not always easy in today’s healthcare climate.

Next, treat any co-occurring depression. In a small, open-label study of

citalopram in patients with depression and anxiety, anxiety did improve on

citalopram.56 This study suggested that anxiety symptoms may respond to

an SSRI and that anxiety is particularly responsive if the depression also

improves. Furthermore, anxiety, co-morbid with depression, is effectively

treated in non-PD patients with antidepressants and this treatment can

improve these long-term outcomes.57

One should also refer to clinical practice guidelines and select an empiri-

cally validated treatment for anxiety. As there is a paucity of research

regarding the treatment of anxiety in PD, one can look to experience with

the non-PD geriatric population as informative. Current guidelines and

research regarding medication management, cognitive-behavioral treatment,

and other interventions in the non-PD and PD elderly are further reviewed

below.
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Pharmacotherapy
The current recommendations for the treatment of anxiety in geriatric

patients without PD are to use an SSRI or venlafaxine as first-line pharmaco-

therapy, despite the limited evidence base.58 It is prudent to begin at lower

doses than normal as elderly patients are susceptible to side-effects. Fur-

thermore, SSRIs will sometimes increase the tremor and rigidity of PD. We

do not find this worsening, when it occurs, to be limiting in treatment. It is

generally possible to lower the SSRI dose or to increase the dopaminergic

treatment slightly and regain adequate motor control. Mirtazepine and the

tricyclic antidepressants, with appropriate attention to side-effects and

cardiac issues, may also be of use.

The atypical antipsychotic quetiapine, which is useful in psychotic and

disinhibited conditions in PD, is also sometimes useful for anxiety

symptoms. Clozapine, another atypical antipsychotic, though cumbersome

to use because of the required CBC testing, may be considered in refractory

cases. Gabapentin, useful in non-PD patients, may also be tried. There are no

controlled data on the use of these medications for anxiety in PD, so all

must be used cautiously. Because of the potential for adverse effects on

motor and cognitive function, starting doses are much lower, e.g., queti-

apine or clozapine 6.25–12.5 mg, gabapentin 100 mg, upward titration is

slower, and maintenance doses may also be lower.

A safety issue relevant to the SSRIs and other antidepressants involves

the use of selegiline (deprenyl), a monoamine oxidase inhibitor (MAOI),

which has a mild therapeutic effect on motor symptoms and may slow the

progression of PD. Unlike the MAOIs traditionally used as antidepressants,

which inhibit both the A and B form of the enzyme, deprenyl is a selective

MAO-B inhibitor when given in doses of up to 10 mg per day. While

hypertensive effects are unusual and the normal MAOI dietary precautions

are not needed, there are reports of adverse interactions with fluox-

etine.59,60 Because of these reports, the manufacturers of all SSRIs rec-

ommend against their concurrent administration with deprenyl. Despite

these warnings, the SSRIs and deprenyl are widely used together by PD spe-

cialists, though one must only do this with adequate patient education and

clinical monitoring.

Two studies of buspirone, an anxiolytic medication, both designed to

examine motor effects and not anxiety, found that it was well tolerated in

the typical dosing range in PD.61,62 As the patients were not selected for
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anxiety, there were no anti-anxiety effects found in either study. Buspirone

is an effective treatment for anxiety in non-PD patients63 and can be con-

sidered for patients with PD, though given the high rate of co-morbidity

with depression, it would not be a first-line drug.

Benzodiazepines are typically the first-line treatments in primary care

clinics for anxiety in the elderly.64 However, benzodiazepines are prob-

lematic in the elderly as they increase risk for fall and fractures by 50% or

more.65 In addition, benzodiazepines are associated with a risk of cognitive

impairment in this age group.66 Nonetheless, when used carefully with

appropriate caution they may be helpful.

Cognitive-behavioral treatment
There are some data suggesting the efficacy of cognitive-behavior therapy

(CBT) in anxiety disorders in the elderly, particularly in the areas of gener-

alized anxiety and panic disorders.40 CBT has generally followed protocols

with documented efficacy in younger populations, incorporating core tech-

niques such as psychoeducation, relaxation training, cognitive-restructuring,

exposure, problem-solving, and sleep hygiene.67 However, certain adjust-

ments have been made to better meet the needs of older individuals. These

include progressing at a slower pace, assigning less-intensive homework,

using audiotapes to reinforce material covered in treatment sessions, and

utilizing enlarged/simplified forms.68

For example, in a manual adapted for primary care, Stanley et al.68 sug-

gested increasing the amount of information provided about the nature of

anxiety and its management, using written/visual aids (e.g., writing on a

white board in-session, summary sheets, graphing symptom changes) to

adjust for variation in learning and sensory function, assigning weekly

readings to reinforce material covered in session, and making weekly

reminder and trouble-shooting phone calls. This group allowed additional

sessions for patients with learning difficulties or in time of crisis. It was also

recommended that coping statements and thought-stopping techniques be

emphasized in lieu of cognitive restructuring techniques for patients with

cognitive limitations.

Overall, meaningful improvements in worry, anxiety, co-morbid

depression, and quality of life have been noted following CBT for the

treatment of anxiety disorders in the elderly in randomized clinical trials and

have been maintained over substantial follow-up periods (6 months–1

year).69,70
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To date, no trials examining the efficacy or applicability of CBT for the

treatment of anxiety in PD have been conducted and we can only generalize

from the above-referenced studies that this treatment modality may be

effective in the Parkinson’s population. Additional research is needed to

further elucidate this area.

Additional interventions
Exercise, which is useful in non-PD patients for the alleviation of depression

and anxiety may also be useful for patients with PD.71 In a small open-label

study of exercise in PD patients, Battile et al.72 suggested that a moderate-

intensity exercise intervention was related to improvements in overall

quality of life. This pilot study is the only published study of exercise in PD

patients, but is consistent with our clinical experience that exercise has an

overall salutary effect on their quality of life. Based on this experience, we

routinely recommend exercise for our patients.

Small studies have also suggested that anxiety may improve after surgical

interventions for PD. Higginson et al.73 reported that scores on the Beck

Anxiety Inventory improved significantly after surgical intervention in 39

patients, with improvement unrelated to improvement in the movement dis-

order. Martinez-Martin et al.74 also found a significant pre–post improvement

on the Hospital Anxiety and Depression Scale in 17 patients receiving deep

brain stimulation. Therefore, it is possible that the development of new,

innovative interventions may help relieve anxiety in the PD population.

Conclusions

Anxiety is common in patients with PD and is associated with a variety of

poor outcomes, including poor quality of life. Despite this, the diagnosis is

often overlooked or its impact minimized. Nearly all of the DSM-IV cat-

egories of anxiety may be found in these patients, but the symptoms tend to

cluster in GAD, panic, and social phobia categories. There is a considerable

overlap between the symptoms of anxiety disorders and the symptoms of PD

itself, but a diagnosis can be made by focusing on the cognitive symptoms of

anxiety. Anxiety in patients with PD is likely to be partially related to the

neurochemical and degenerative changes that accompany PD, but the devel-

opment of increasing disability may also worsen anxiety symptoms.

The treatment of anxiety in PD is largely unstudied but recommendations

based on clinical experience and data derived from geriatric populations can
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be made. The first step in treatment is to optimize the management of other

co-occurring clinical conditions, including PD. The second step involves

treating the depression that is often found in patients with anxiety. Further

treatment will usually involve some combination of the SSRIs, other newer

antidepressants, CBT, exercise, and occasionally benzodiazepines and

atypical antipsychotics. This is an aspect of PD that warrants attention if we

are to improve the quality of life for individuals with this illness.
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Introduction

Psychotic symptoms occur in up to one-half of patients with Parkinson’s

disease (PD). Treating psychosis is often challenging since antiparkinsonian

medications contribute to psychopathology, antipsychotic medications can

aggravate motor and cognitive impairments, and the patients tend to have

advanced-stage PD with its attendant motor complications, dementia,

medical and other psychiatric co-morbidities, and increased caregiver

strain.1,2 Even though prognosis has improved with use of atypical anti-

psychotics, psychosis is the most important risk factor for nursing home

placement in PD3 and is associated with increased mortality.4 This chapter

reviews the phenomenology, pathophysiology, and treatments of psychosis

in PD. It emphasizes awareness of the various presentations of psychosis,

attention to modifiable risk factors, and application of a variety of treatment

strategies with knowledge of how these impact motor function and drug

interactions.

Epidemiology

Psychotic symptoms in PD include hallucinations, delusions, and their

associated behavioral changes.2,5 Depending on the study sample and the

definitions of psychosis, cognitive impairment, or PD, prevalence estimates

for psychosis in PD range from 8% to 40%. Rates tend to be lower in

community-based samples1 and higher in patients with dementia (40%

versus 15% in non-demented patients). If minor visual hallucinations (Table

10.1) are included, prevalence increases to 70% in patients with dementia.1

Psychosis
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Table 10.1 Forms of hallucinations in Parkinson’s disease

Type Definition Examples

Minor hallucinations5

Presence Vivid sensation or perception An uncle, who is deceased, is 

of another person or animal perceived as lying next to the 

somewhere in the room, patient in bed

including behind the person, 

but when the patient turns 

“nothing is there”

Passage Brief visions of a person, A person walking; a shadowy 

animal, or shadow of form of a lady in a blue dress 

something that passes passing through the dark corner 

sideways in the peripheral of a parking garage; a mouse 

visual fields running

Illusions Sensory distortions or A stick looks like a snake; a bush 

transformations of actual looks like a lurking person; 

objects (and thus not flowers appear in the toilet 

technically hallucinations). bowl

On closer inspection, the 

actual object is identified

Other hallucinations
Visual-unformed22 Light, patterns, shadowy A ball-like form looking perhaps 

facial images without clear like an insect; a flash of light; 

details; less common in PD zig-zag patterns on a floral rug

Visual-complex22 Vivid, well-formed figures, Children standing at the foot of 

usually in full-color and often the bed; men chopping trees in 

of people (adults or children), the yard; a group of adults 

animals, or objects, sometimes playing cards; elaborate spider 

in groups and possibly webs on a house plant; a 

moving about; may be “Victorian gentleman” sitting in 

normal in size or miniaturized; a chair; lobsters in the toilet

figures may be familiar or 

strangers. Usually silent and 

non-threatening, but not 

always; may have affiliated 

secondary delusions
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Visual hallucinations are the most common psychotic symptom, experi-

enced by 15–40% of patients cross-sectionally and by nearly 50% of patients

over the course of PD.5 Other types of hallucinations and delusions usually

occur in patients with visual hallucinations.2,5 Auditory hallucinations are

reported in 8–13%.2,5–7 Olfactory, tactile, and somatic hallucinations are less

common.2,8 Prevalence of delusions varies from 3% to 30%.2,9

Clinical characteristics

There are three main categories of PD-related psychosis.10 The term “benign”

psychosis generally refers to hallucinations of any modality with retained

insight into the “non-real” nature of the perception. The hallucination itself

has no behavioral impact, but patients may express concerns about having

hallucinations. Furthermore, the term “benign” is probably a misnomer in

Psychosis 157

Table 10.1 continued

Type Definition Examples

Auditory2,5,7 Can involve voices talking, People talking somewhere in 

commands, hearing ones the house; indistinct voices; 

name called, music, or Religious chanting

indistinct whispering; may or 

may not be related to visual 

hallucinations2,75

Olfactory75,76 Sensations of smells that are An “electric or metallic” odor; a 

otherwise not present; may food odor in the car

be pleasant or unpleasant

Gustatory20 Tastes in the mouth when The taste of baking soda in the 

nothing is there; pleasant or mouth 

unpleasant

Somatic/tactile/ Sensations of things occurring A bug on the skin; a burning 

cenesthetic2,8,77 in or to the body. Cenesthetic sensation

hallucinations are visceral in 

origin. Tactile hallucinations 

often involve sensations of 

animals or bugs and may be 

associated with somatic or 

paranoid delusions
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this setting given the prognostic significance of the presence of hallucina-

tions.3,11 A second category includes hallucinations or delusions in a clear

sensorium, but with diminished insight. Some patients are indifferent to the

content of their hallucinations or delusions while others are preoccupied or

distressed. Delusions may lead to behavioral problems, including aggression.

A third group includes hallucinations and delusions in the context of

delirium, which can be superimposed on chronic PD-related psychosis.

Demarcations between these categories are not always clear. Some patients

become certain that their hallucinations are abnormal perceptions only after

they pause for a “reality check.”

Hallucinations
Hallucinations are abnormal perceptions that occur in the absence of a

stimulus. In PD, hallucinations can involve any sensory modality (Table 10.1).

Minor visual hallucinations and illusions are most common (26%).5 These are

usually fleeting and rarely cause behavioral disturbances; patients may not

reveal their occurrence unless specifically asked. However, for some patients,

the abnormal visual perceptions are distracting and affect safety while driving

or walking at night, even with retained insight. Visual hallucinations fre-

quently present in dim light, but they can occur any time of day, inside or

outside, and often in the same visual field. Patients with compromised insight

may react to visual hallucinations, showing consideration or aggression,

depending on whether or not the hallucination is regarded as threatening.

Some patients prepare food for their night-time “visitors.” Others may become

seriously injured, for example, when they lunge at a hallucination of a stranger

in the bedroom and instead fall into a nightstand. The content of hallucina-

tions can vary, but many describe recurrent phenomena.

Delusions
Delusions are fixed, false idiosyncratic beliefs that are maintained despite

incontrovertible evidence. In PD, most delusions are paranoid in content

and focus on a single subject. Common themes include spousal infidelity,

fears of being poisoned, injured, or filmed, and elaborate conspiracies.12 Less

commonly, patients describe somatic or grandiose delusions or bizarre delu-

sions of control or passivity experiences, similar to phenomena described by

patients with schizophrenia. One patient maintained that the cycles of the

washing machine caused a back and forward motion within his body and

that others committed actions that aggravated his motor symptoms.
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Delusional misidentification (e.g., Capgras phenomena) has also been

reported.13 Mood congruent delusions can occur as a component of a

depressive disorder, but delusional ideation in PD patients is usually

independent of a co-morbid mood disorder.2,14 Similarly, delusions often

occur with visual hallucinations, but the content may be unrelated or asso-

ciated with other psychopathology, such as hypersexual or manic phe-

nomena. Patients with non-motor fluctuations may have persecutory

delusions when “off” and grandiose delusions when “on.”

Longitudinal course
Longitudinal studies in new-onset idiopathic PD are needed to clarify when

psychosis is most likely to develop. Early onset of psychosis before onset of

dopaminergic replacement therapy (DRT) or shortly afterwards, i.e., within

the first 3 months, is atypical for PD and suggests alternative diagnoses. In

most patients, psychosis persists after initial onset and can fluctuate over

time.11 Severe psychosis usually requires chronic antipsychotic therapy for

symptom control.15 The need for antipsychotic therapy is also associated

with development and progression of dementia and greater likelihood of

nursing home placement and mortality.3,4,16 However, long-term prognosis

with respect to these issues has improved with use of atypical antipsychotic

treatments such as clozapine.17

Neuropsychiatric co-morbidities

Presence of one non-motor psychiatric symptom in PD increases the

likelihood of additional psychiatric disturbances18 and this, along with the

tendency to have advanced PD, is perhaps what makes management of psy-

chosis most challenging. For clinicians, the major tasks are to characterize

the psychotic phenomena, determine their relationship to other psychiatric,

cognitive, and motor disturbances, and develop a treatment plan that

accounts for these relationships and targets specific symptoms, in part with

respect to their acuity. While some patients benefit most when each distur-

bance is addressed independently, a comprehensive but focused approach

from the outset often simplifies treatment and yields multiple desirable out-

comes. For example, treatment with an antipsychotic might also ameliorate

insomnia, thereby enhancing daytime function and cognition and reducing

caregiver burden. Alternatively, antidepressant treatment may improve

mood and insomnia, with subsequent reduction in psychosis.19
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Affective disorders
As described in Chapter 8, a number of studies show that depressive symptoms

frequently co-occur with psychosis and add to functional impairment.1,2,5,14,20–22

Furthermore, at least half of patients with psychosis (hallucinations and/or

delusions) have an additional syndromic affective disturbance, including

depression (71%), anxiety (21%), or apathy (14%).2 This additional psycho-

pathology is associated with greater cognitive impairment and caregiver dis-

tress. Psychotic affective syndromes, i.e., mania or depression with

mood-congruent delusions, are relatively infrequent,1,2,14 but patients can have

both mood-congruent and an unrelated psychotic symptom. For example, an

80-year-old woman with recurrent depressive episodes throughout her 20-year

course of PD described paranoia about possible torture by Japanese intelligence

officers in the context of a severe depressive episode, but she also experienced

chronic visual hallucinations of birds in her house.

Disruptive behaviors
Chapter 12 reviews the range of behavioral disturbances that occur in PD

such as hypersexuality, pathological gambling and shopping, perseverative

behaviors, and levodopa abuse, or in association with mania. Like psychosis,

these are related to DRT and, most likely, underlying disease progression.23

However, the psychotic phenomena and behavioral alterations are not

always related and each may respond differently to DRT adjustments and

antipsychotic medications. For example, a patient with increased libido and

excessive masturbation experienced paranoid delusions and auditory halluci-

nations of neighbors commenting that they thought he was a homosexual.

The psychotic symptoms improved with clozapine, but he continued to have

excessive masturbation that he attributed to boredom. Another patient had

pathological gambling, sexual promiscuity involving contacts through the

internet, and paranoid delusions that he was being followed by police

officers and that bugging devices were implanted in kitchen appliances. His

behavioral symptoms diminished when his dose of dopamine agonist was

reduced, but his psychotic symptoms were controlled only by quetiapine,

except when he used additional doses of levodopa to combat akinesia.

Cognitive impairment and dementia
Chapters 7, 8, and 9 review cognitive impairment in PD. Cognitive

impairment is one of the most consistently reported correlates of psy-

chosis.1,5,14,20,21 The average prevalence of dementia ranges from 15% to 30%,
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but more severe and widespread deficits consistent with dementia develop in

up to 75%.24 It is therefore of prognostic and perhaps diagnostic interest

whether certain cognitive deficits predict onset of psychosis. For example,

greater executive dysfunction is associated with transition to dementia,25 but it

is unclear whether such selective impairments represent a risk factor or marker

for development of psychosis and might be a therapeutic target. Cross-

sectionally, hallucinators show greater deficits on letter fluency as well as global

cognitive performance.21 Another study showed impaired object perception,

recognition memory, and non-verbal recall in visual hallucinators compared to

non-hallucinators and non-PD age-matched controls.26 In a separate series,

global and frontal lobe functions were more impaired in hallucinating and/or

delusional patients compared to patients without psychiatric disturbances.2

Etiology and risk factors

The pathophysiology of psychosis in PD is unknown, but appears to at

least involve a variety of brain regions and structures and related neuro-

chemical systems (Table 10.2).27 In addition, a primary role for DRT is sup-

ported by the infrequent occurrence of psychosis in idiopathic PD before

the advent of levodopa therapy.28 While dopamine agonists carry a higher

risk, all forms of DRT, including dopamine agonists, amantadine, and lev-

odopa, can induce psychosis that will improve with dose reductions.

Selegiline and catecho-O-methyl-transferase inhibitors, which affect

dopamine catabolism, can also be associated with the onset of psychotic

symptoms. The most popular explanation attributes psychosis to sec-

ondary dopamine receptor hypersensitivity and overstimulation by

dopaminergic medications in mesocortical and mesolimbic regions.21 Con-

sistent with evidence for greater frontal dysfunction in association with

psychosis, a recent positron emission tomography (PET) functional

imaging study showed relative frontal hypermetabolism in PD patients

with visual hallucinations compared to non-hallucinators.29 Similarly,

using functional magnetic resonance imaging, hallucinators with PD

showed greater frontal and subcortical activation and non-hallucinators

showed greater visual cortical activation in response to visual stimuli, sug-

gesting disruption of attentional processes in visual circuitry.30 Since DRT

reduces serotonin levels, other theories invoke an imbalance between

dopaminergic and serotonergic systems31 or overstimulation of seroton-

ergic receptors by DRT.32
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Non-dopaminergic neurotransmitter systems are also relevant to the

pathophysiology of psychosis. Most notably, this is suggested by the lack of

a direct relationship between psychosis and the dose of dopaminomimetic

medications1 or levodopa plasma level.33 Cognitive impairment, particularly

dementia, older age, longer disease duration, more severe PD, sleep/wake dis-

turbances, and depression are also consistently cited as well as relevant

patient-related factors.1,5,14,20,34,35 Concurrent medical conditions can also lead

to psychosis, including in the context of delirium, as can medications,

including anticholinergic agents and psychoactive medications, e.g., benzo-

diazepines, opiates, and certain antidepressants, that may be prescribed for a

variety of reasons besides PD or psychiatric conditions. Presence of rapid eye

movement sleep behavior disorder36 and sleep disturbances in general37 are

also associated with visual hallucinations in PD, suggesting a link with sleep

pathophysiology. Visual dysfunction is another risk factor.5,20 Genetic factors

are not established, but are under investigation.38
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Table 10.2 Risk factors for psychosis in Parkinson’s disease

Primary factors
Dopaminergic therapies

Dopamine agonists (pergolide, bromocriptine, ropinirole, pramipexole),

levodopa

Catecho-O-methyl-transferase inhibitors (entacapone)

Additional factors
Psychoactive medications

Antiparkinsonian agents: anticholinergics, selegeline, amantadine

Other agents: benzodiazepines, other anticholinergics, antihistamines, various

hypnotics, steroids, narcotics, and other pain medications

Medical illnesses

Systemic conditions, dehydration, pain, undetected intracranial injury or fractures,

acute or subacute infections, especially urinary tract infections, pneumonias,

constipation, cellulitus

Other co-morbid neuropsychiatric conditions

Depressive symptoms, depressive syndromes, dementia, mania, levodopa abuse

Sleep disturbances

Sleep fragmentation, periodic leg movements, restless leg phenomena, REM-related

behavioral disturbances
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Since cognitive deficits in PD are associated with cholinergic deficits39 and

the most consistent clinical correlate of psychosis is cognitive impairment,

cholinergic deficits are thought to play a role in development of psychosis.

Anticholinergic medications are associated with delirium as well as psychotic

symptoms in a clear sensorium. Cortical Lewy body pathology may be

related to development of psychosis in later stages of PD, including delirium-

like states of fluctuating consciousness that are present in DLB.

Overlap of psychosis in PD with dementia (PDD) and
dementia with Lewy bodies (DLB)
There is controversy as to whether PDD and DLB represent separate disorders

or occur on a spectrum of a single disease entity related to synuclein

pathology.40,41 Clinically, both DLB and advanced-stage PD can present cross-

sectionally with parkinsonism, dementia, and psychosis. Pathologically,

Lewy bodies characterize both conditions, and some PDD patients have suffi-

cient numbers of cortical Lewy bodies to meet neuropathological criteria for

DLB. However, on clinical grounds, distinguishing DLB from PD-related

psychosis is important because of differences in prognosis and treatment

planning. These issues are discussed in detail in Chapter 7.

Clinical management

Table 10.3 provides guidelines for the treatment of psychosis. Given the

implications of psychosis for long-term prognosis in PD, psychotic
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Table 10.3 General steps in treatment of psychosis in Parkinson’s

disease78

1. Primary prevention – screen for and address risk factors that predispose to

psychosis on an ongoing basis, especially when there are complaints of cognitive

impairment

2. Recognition and treatment of additional medical conditions

3. Re-evaluation of the patient’s entire medication regimen

4. Early recognition and treatment of mood and other co-morbid psychiatric illnesses

5. Address disrupted sleep

6. Non-pharmacologic strategies

7. Cholinesterase inhibitors

8. Trial of antipsychotic (neuroleptic) agents

10 psychiatric450.ch10  23/8/2005  14:25  Page 163



symptoms should be assessed at every clinical visit, along with assessment of

motor symptoms. As patients may have multiple clinicians who prescribe

medications, the current regimen and patient adherence should also be

evaluated. Coordination of care between clinicians is critical.

When psychosis is present, the severity of symptoms and the potential

triggers in that individual guide the sequence of interventions. Treatment

strategies will vary according to the different stages of the disease and

according to the presence of other co-morbidities. Pharmacotherapy is

complicated as antiparkinsonian medications contribute to psychosis and

antipsychotic agents can aggravate motor and cognitive impairments.

Psychosis with agitation may require emergent hospitalization to treat

concurrent medical conditions, maintain safety of the patient and others,

and control behavior, yet enable adequate motor function while adjusting

medications or adding antipsychotics. Given the complexity of management

and frailty of patients, inability of the patient (or caregiver) to adhere to the

prescribed treatment is also justification for hospitalization.

“Benign” symptoms may only need education and reassurance, but it is

always best to consider remediable factors that affect overall function even

when the psychotic symptoms are not particularly disruptive. For example, a

patient with major depression and panic disorder experienced occasional

visual hallucinations of her deceased mother standing in the yard. The

hallucinations were less frequent after cataract removal. A relapse of her

depressive syndrome and problems with impaired concentration prompted a

change in her antidepressant from paroxetine, which has anticholinergic

properties, to escitalopram. Her mood and cognitive functioning improved

and she no longer experienced any hallucinations. The hallucinations along

with confusion recurred several months later when her urologist prescribed

oxybutynin, an anticholinergic agent, for problems with urinary frequency.

In this context, the patient was unable to follow her medication regimen

correctly, and forgetfulness led her to take additional doses of her DRT and

develop increased dyskinesias and gait instability, even though her halluci-

nations remained “benign.”

Non-pharmacological treatments
Education is a critical component of management. Before starting DRT,

patients and family members should be informed about the potential for psy-

chotic symptoms and to report them if they do occur. When psychosis is

already present, patients and caregivers often need reassurance that they are

164 Psychiatric Issues in Parkinson’s Disease

10 psychiatric450.ch10  23/8/2005  14:25  Page 164



not “going crazy.” It may help to know that certain tactics can diminish the

effects of hallucinations, such as looking away, focusing on the hallucinated

object, reassuring oneself, or distracting oneself by interacting with others.42

Family members need instructions on management, including how to react

when patients lack insight and respond to hallucinations or delusions, assess

for environmental triggers of confusion, psychosis, or agitation, and when to

seek additional help. Since presence of hallucinations is suggestive of increased

cognitive impairment that affects daily functioning, we find it helpful to

arrange home visits by nurses or occupational therapists who can assess home

safety, the patient’s ability to comply with the prescribed medication regimen,

and identify factors that might increase the likelihood of hallucinations (e.g.,

dim lighting). When the patient’s function is more compromised, assistance

with referrals for respite care, adult day programs, or institutionalized

placement is also incorporated into treatment. When patients have dementia,

we routinely recommend that family and other informal caregivers read The

36 Hour Day.43 It is an excellent resource for caregivers on caring for the loved

one with dementia and addressing related behavioral issues.

Medication adjustments
After evaluating their utility and redundancy, DRT and other medications

should be either eliminated or reduced to the lowest effective dose. “Drug

holidays” from DRT are no longer recommended as patients experience

extreme discomfort and there are medical risks, including neuroleptic

malignant syndrome.44 Among the antiparkinsonian agents, levodopa is best

tolerated and provides optimal motor symptom control. Before reducing

levodopa, other agents are usually eliminated or reduced in the following

order, based on their likelihood of contributing to psychosis: anticholinergics,

selegiline, amantadine, and catechol-O-methyltransferase inhibitors.45 As

medications are reduced, motor symptoms may increase, and relative effects

on psychiatric status, mobility, and caregiver burden need to be considered.

As discussed in Chapter 3, motor response tends to be more predictable with

standard levodopa formulations than with sustained-release preparations.

Treatment of other neuropsychiatric conditions

Affective disorders
All patients with psychosis should be screened for mood disorders, namely

depressive disturbances. Conversely, patients with mood disorders should be
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screened for psychosis.2 Anxiety disturbances are also overlooked.46 These

affective disturbances are generally treated with antidepressants, though

non-pharmacologic therapies may be effective for milder cases. Importantly,

mood disorders should be treated aggressively with the goal of remission. As

discussed in Chapter 8, selection of antidepressant medications is based

on their side-effect profile and controlled studies of antidepressants for

treatment of depression are underway. Benzodiazepine use is generally dis-

couraged for treatment of anxiety or insomnia associated with depression.

While tempting to prescribe in the short-term to reduce anxiety, benzodi-

azepines, in this population, generally result in adverse cognitive effects and

aggravate psychosis. While there are exceptions in which patients with

anxiety actually benefit from chronic benzodiazepine treatment, trazodone

or an antipsychotic often serve as effective first-line alternatives for

treatment of anxiety or insomnia.

Electroconvulsive therapy
The main indication for electroconvulsive therapy (ECT) is severe

depression, especially with mood-congruent delusions. ECT, including main-

tenance ECT, has been used to treat psychosis in PD,47,48 but parkinsonism

and on-off fluctuations also improve.49 Thus, ECT is an option when

psychosis is resistant to medications or antipsychotic medications are not

tolerated.

Sleep disturbances
Resolution of psychosis often improves sleep patterns. However, psychosis

with disrupted sleep creates a cycle of nocturnal agitation and daytime som-

nolence that may improve with direct treatment of insomnia. Treatment

of sleep disturbances is discussed in detail in Chapter 11. DRT may need

adjusting to avoid nocturnal “wearing off” and improve sleep consolidation.

Trazodone, beginning at 25–50 mg and repeating if needed up to 200 mg is

often effective. Low doses of sedating antidepressants, e.g., nortiptyline

(10–25 mg), mirtazipine (7.5–15 mg), and trazodone (25–200 mg), can be

effective hypnotics. Low-dose quetiapine (6.25–50 mg) is a common hyp-

notic and antipsychotic in this population. Trazodone (25 mg q 6 hours prn)

can be effective for daytime agitation and avoids increased sedation from

benzodiazepines or antipsychotics. Benzodiazepine hypnotics, antihista-

mines, and new-generation non-benzodiazepine hypnotics (e.g., zolpidem)

tend to increase confusion, while they may be initially effective. Nocturia
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and sleep apnea should be addressed. Daily exercise and activity facilitate

nocturnal sleep. Modafanil or amfetamines may promote daytime wake-

fulness, although they also carry the risk of psychosis.

Cognitive impairment
The initial use of acetylcholinesterase inhibitors (AChEIs) for treatment of

psychosis in PD was based on the established evidence for a cholinergic

deficit in PD and studies using AChEIs in patients with Alzheimer’s disease

and DLB that showed improved cognitive and neuropsychiatric symptoms

without aggravation of parkinsonism.50 Several small open-label studies in

patients with PD and dementia showed improved psychosis and cognition

with tacrine,51 rivastigmine,52 donepezil,53 and galantamine,54 but some

patients had poor tolerance and worse hallucinations. Recent small con-

trolled trials showed improved cognitive test performance in donepezil-

treated patients compared to placebo, including selective improvements in

memory.55,56 The effects of AChEIs on psychosis in these studies cannot be

evaluated because samples were small and not all subjects had psychosis.

While AChEIs aggravated parkinsonism, especially tremor, in some patients,

others had improved motor function.56 Importantly, abrupt withdrawal of

AChEIs can have adverse cognitive and behavioral consequences and is ill-

advised.53 Other classes of cognitive-enhancing agents, e.g., memantine, in

PD-related psychosis or dementia have not been studied, but some patients

benefit cognitively from memantine in anecdotal experience.

Neuroleptic medications
Antipsychotic medications are indicated when other efforts to treat psy-

chosis or agitation have failed or if antiparkinsonian medications cannot be

reduced without sacrificing motor function. Importantly, antipsychotic

medications enable increases in antiparkinsonian medications. Since

“typical” antipsychotics block D2 receptors and lead to increased parkin-

sonism, only “atypical” antipsychotics with a low potential for inducing

parkinsonism (rigidity, bradykinesia, and tremor) are used. Among those

currently available (clozapine, risperidone, olanzapine, quetiapine,

ziprasidone, and aripiprazole), only quetiapine and clozapine are consis-

tently recommended.

Clozapine is regarded as the gold standard of antipsychotic agents in PD

given its demonstrated safety and efficacy in controlled trials without wors-

ening parkinsonian symptoms.57–59 The starting dose is usually 6.25–12.5 mg
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at night. Sedation or confusion occurs at low doses in this fragile population

and most patients respond to less than 50 mg/day, though some require

higher doses or an additional low dose in the mornings. The most common

side-effects are sedation, orthostasis, confusion, and drooling. Seizures can be

a dose-related side-effect. Motor fluctuations worsen in some patients, but

dystonia, dyskinesias, and tremor can improve.60,61 As hematologic moni-

toring for potential agranulocytosis is required for the first 6 months and

then biweekly thereafter, clozapine use is usually restricted to patients who

are otherwise refractory to treatment. However, the inconvenience of moni-

toring white blood cell counts is often offset by therapeutic benefits.

Quetiapine resembles clozapine pharmacologically and is a common first

choice in PD because it does not require white blood cell monitoring. While

quetiapine has not been subject to large-scale controlled trials, a number of

open-label studies show that it has a favorable safety and efficacy profile,

although some patients experience inadequate symptom control or

increased parkinsonism or motor fluctuations.62 Thus, a general consensus is

that quetiapine is slightly less effective than clozapine, but often provides

adequate symptom control to warrant its continued use relative to the risks

and burdens associated with clozapine. Initial doses range from 6.25 mg to

25 mg, usually at night, but the effective dose range in PD is up to 400 mg.63

Lower doses are recommended initially because patients with hypotension or

orthostasis may not tolerate higher amounts. Sedation and confusion are

common side-effects, but a recent open-label study showed improved

cognitive functioning on quetiapine.63

The ongoing search for novel antipsychotics without motor side-effects

has resulted in development of additional agents that have been tried in PD,

but without the same tolerability and effectiveness as clozapine or queti-

apine. Aripiprazole, the most recently available atypical antipsychotic, is a

D2 and 5-HT1a receptor partial agonist and a 5-HT2a antagonist. Its pharma-

cological properties may confer a lower risk of inducing parkinsonism as well

as the weight gain or glucose dysregulation observed with other atypical

antipsychotics. Clinical experience on its use in PD patients with psychosis

and published reports provide mixed results. While tolerated and effective at

doses ranging from 5 mg to 40 mg daily,64 we and others have observed

worse motor function,65,66 including after a single dose. Therefore, a recom-

mended starting dose for PD patients is 5 mg. Results of controlled trials to

evaluate the safety, tolerability, and effectiveness of aripiprazole in PD with

psychosis are pending.
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The remaining atypical antipsychotic agents are generally less well-tolerated

in PD. Initial open-label studies of olanzapine were favorable in terms of effec-

tiveness and safety,67 but this was not shown in controlled trials.68,69

Risperidone is an effective antipsychotic, but is poorly tolerated in PD, even at

doses less than 1.0 mg/day.70 Ziprasidone, another more recently available

atypical antipsychotic, has not been used widely in PD patients. Cautious use

of ziprasidone is recommended as its pharmacological profile suggests it is

more likely to worsen parkinsonism than clozapine or quetiapine.71 As the

smallest oral dose of ziprasidone is available in a 20 mg capsule, it is difficult to

initiate ziprasidone at the lower doses usually used in PD patients. While

ziprasidone at 20–40 mg daily was well-tolerated and effective in a clinical

series of PD patients with psychosis,72 another report described precipitation of

neuroleptic malignant syndrome with ziprasidone in a PD patient.6 However,

we are also aware of anecdotal use of intramuscular ziprasidone at lower doses

to treat acute agitation effectively and safely in PD patients.

Acute management
Acute agitation can occur in PD patients and is extremely challenging to

manage for several reasons: (1) the mental and motor state is even more

unstable compared to the usual baseline, (2) there are often active medical

issues, and (3) the medication regimen is often complicated.73 Such patients

often present to emergency rooms or psychiatric units where clinicians may

have less experience with PD symptoms and their management, including

the need for regular dosing of DRT, is often under-appreciated. Co-

management with a movement disorder specialist is strongly encouraged.

When a local specialist is not available, it is appropriate to contact one of the

Parkinson’s disease foundations or a regional movement disorder center to

identify clinicians who can provide advice and perhaps assist in follow-up

care. A list of PD Foundations is provided in Appendix B.

In acute settings, the general steps in Table 10.3 should be followed, but

some more urgently than others. Benzodiazepines (intramuscular or oral) are

recommended for severe acute agitation that presents a danger to the patient

or others; neuroleptics may not be as readily effective, although quetiapine

has been used satisfactorily.73 Typical neuroleptics, namely haloperidol, that

are used to treat agitation or delirium in non-PD patients are not recom-

mended as they induce severe parkinsonism. This can result in medical com-

plications such as deep venous thrombosis, aspiration pneumonia, decubiti,

and fractures. Odansentron, a 5HT-3 blocker, can be given intravenously,
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intramuscularly, or orally and can be useful in emergency situations without

causing parkinsonism.32 The high cost of odansentron and similar agents

prohibits its long-term use. As above, we are also aware of use of low-dose

intramuscular ziprasidone in acute settings with favorable results.

Since many PD patients with severe agitation are managed on psychiatric

or long-term care units, it is important for staff and clinicians to be aware of

the potential for a neuroleptic malignant syndrome (NMS)-like condition.

This can occur with neuroleptic exposure, after withdrawal of antiparkin-

sonian medications, or spontaneously.74 The usual signs of NMS – rigidity,

altered consciousness, elevated creatine kinase, hyperpyrexia, and autonomic

instability – can be difficult to identify in PD patients with psychosis and

acute agitation, who have some of these symptoms anyway, especially if

there is a concurrent infection.6,44

Conclusion

Patients with advanced PD, who are already challenging to manage, often

develop psychosis, which can be accompanied by multiple other co-

morbidities, including dementia, mood disorders, behavioral disturbances,

medical illnesses, and adverse medication effects. Assessment and treatment

of psychosis in PD patients requires careful attention to the multiple factors

that contribute to its development and overall morbidity. Early recognition

of psychosis, patient and caregiver education, elimination or modification of

risk factors, and thoughtful use of antiparkinsonian and other psychoactive

medications are integral to treatment. Since treatment of psychiatric co-

morbidities reduces burdens of the disease, clinicians should screen patients

regularly for psychotic and other neuropsychiatric symptoms. Whether

potential advances in the treatment of PD that focus on modification of the

underlying disease processes, such as the use of neuroprotective agents, will

modify the incidence and impact of psychosis in PD remains to be seen. In

the meantime, ongoing development of new antipsychotic agents that do

not cause parkinsonism or carry the adverse side-effect profile of clozapine

offer the hope of improved clinical management.
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Introduction

Disturbances of sleep are one of the most common problems experienced by

people with Parkinson’s disease (PD). This is not surprising as sleep disorders

are very prevalent in the elderly and in the medically ill.1 However, a variety

of surveys now suggest that sleep is even more of a problem for patients with

PD than it is for the general population, or medical controls, of a similar

age.2,3

Until recently, the pattern of sleep in people with Parkinson’s disease

(PD) received relatively little attention from the research community.4

Nonetheless, it is a common and very disabling complication with which

patients, caregivers, and clinicians struggle. In fact, sleep problems are a

significant factor in the quality of life for both patients and their caregivers.

In this chapter, we review clinical issues relevant to the practicing physician

and the patient suffering from disrupted sleep. These issues include the type

of sleep disturbances seen in PD, the prevalence of these problems, the rela-

tionships between sleep and other clinical characteristics of PD, and lastly,

recommendations on treatment.

Insomnia

Insomnia, the inability to sleep, is generally divided into difficulty falling

asleep (sleep initiation), staying asleep (sleep fragmentation), and awakening

too early in the morning. While all three may be found in patients with

Sleep
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PD, typically the most difficulty is with sleep fragmentation.5 For instance,

Nausieda et al.2 found that 74% of a group of patients with PD whom he sur-

veyed had sleep fragmentation complaints. If one includes difficulties such as

an inability to turn over in bed and frequent nocturnal urination, the rate may

be as high as 98%.6 It is important to remember that aging is associated with

worsening sleep, with approximately 40% of the elderly experiencing sleep

problems, especially in the presence of physical and psychological illness.7

However, community-based surveys consistently report a greater prevalence of

sleep problems in patients with PD compared to healthy controls, matched for

age and gender. Furthermore, these studies also show an increased prevalence

of sleep disorders compared to patients with other medical disorders like dia-

betes. For instance, Tandberg et al.3 found that 60% of people with PD report

sleeping problems, compared to 46% of patients with diabetes mellitus and

33% of healthy controls, matched for age and gender. Sleep fragmentation was

found in 39% of patients with PD and only 12% of controls. Sleep initiation

problems were equally prevalent in patients and controls. These findings on

insomnia have been consistently reported over the past 20 years.5,8–11

Parasomnias

The parasomnias, a group of disorders characterized by abnormal behavior

during sleep, are also common in patients with PD. They may include rapid

eye movement (REM) behavior disorder, vivid dreams, nightmares, sleep-

walking, and night terrors.

REM behavior disorder (RBD)
RBD deserves special attention as it can result in significant injury. RBD is a

syndrome of abnormal behavior during rapid eye movement (REM) sleep.

Under normal circumstances, voluntary muscles are atonic (not moving)

when one enters REM sleep, resulting in limb paralysis. However, the

absence of this normal atonia in patients with RBD leads to the acting out of

dreams. Thus, an individual who experiences being chased in a dream may

flee the bed or attempt to punch his pursuer. The response may range from

relatively mild restlessness to more severe, wild punching and thrashing in

which patients may leap out of bed or strike their bed partner. We have seen

one patient who broke his femur in three places after leaping out of bed into

his dresser. Thus, RBD is potentially dangerous for the patient and his or her

bed partner and prompt identification and treatment is warranted.
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RBD occurs in 15–50% of patients with PD.12,13 RBD is uncommon in

individuals without neurological disease; patients with PD account for a

significant percentage of the cases that a sleep center sees. Among 93 consec-

utive patients with RBD from the Mayo Sleep Disorder Center, 49 also had

PD, dementia, or multiple system atrophy. Furthermore, half of the patients

with PD and RBD had developed RBD prior to the onset of their movement

disorder.14 RBD is likely the result of degenerative changes in the brain,

possibly representing an underlying common pathology across neurological

illness.15

Sleep attacks
Sleep attacks are abrupt and unavoidable transitions from wakefulness to

sleep. These “attacks” are of particular concern as the patient may have little

warning that they are about to fall asleep. Obviously, if these attacks occur

during potentially dangerous activities, such as driving or walking down

stairs, harm may result.

There has been debate over this issue since the first reports by Frucht et

al.16 of sleep attacks in patients with PD taking dopaminergic agonists. The

prevalence of sleep attacks in patients with PD varies across studies, from

0–30%.17,18 The debate has involved the issue of whether or not sleep attacks

are largely the result of tiredness or if they are specifically related to

dopaminergic agonists. In the end, while many reports specifically implicate

pramipexole and ropinirole, it is probably a class effect of all dopamine

agonists and probably all dopamine replacement therapies.18 Given the

potential for harm, an inquiry into the presence of sleep attacks should be a

routine in all patients with PD.

Sleep-disordered breathing
Sleep-disordered breathing occurs when the individual has episodes of not

breathing (apnea) during deep sleep. The problem may be a lack of breathing

drive in the brain (central sleep apnea) or a problem with the passage of air

through the breathing passages (obstructive sleep apnea – OSA). In OSA, the

breathing passages are blocked by relaxed muscles and tissues of the throat

and neck. If the passage of air is severely obstructed, breathing may stop,

leading to a decrease in blood oxygen level that eventually results in suffi-

cient awakening to restore breathing. As the patient remains in light sleep,

they may be unaware of these awakenings, which may happen hundreds of

times a night. Consequently, the patient experiences little deep restorative
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sleep at night and extreme daytime sleepiness. Since the patient may be

unaware of the problem, one needs to query a bed partner who will be aware

of loud snoring, gasping, and periods of no breathing.

Apnea has been found in as many as 50% of patients with PD.19 A

significant incidence of obstructive and central apnea has been found in PD,

generally developing later in the illness.20 Snoring and apneic episodes

may be up to three times more common in PD (12%) than in the general

population.12

Restless legs syndrome and periodic leg movements of sleep
Persistent motor symptoms that occur during sleep include periodic limb

movement of sleep (PLMS) and restless legs syndrome (RLS). RLS tends to

occur at the beginning of sleep or as one is trying to fall asleep and is a

disagreeable restless feeling that is often only relieved by moving one’s

legs. PLMS are rhythmic moving or jerking of the limbs during sleep. Both

of these disorders may interfere with the quantity and quality of sleep.

RLS and PLMS are common in patients with PD, occurring in up to 30%

of patients and can lead to disrupted sleep and excessive daytime

sleepiness.11,21

Vivid dreaming
An increase in dreaming is common in patients on dopaminergic therapy.4

Survey data suggest that about 30% of patients develop vivid dreams on

dopaminergic therapies22 and our clinical experience suggests that the

majority of patients with PD experience them. Because vivid dreams are

often a prodrome of daytime hallucinations23 one should query patients

concerning increases in vivid dreaming.

Excessive daytime sleepiness and fatigue
Tiredness during the day is one of the more common difficulties experienced

by people with PD. EDS (the tendency to fall asleep during the day) should

be differentiated from fatigue (difficulty in initiating and sustaining mental

and physical tasks), though in clinical practice it is often difficult to separate

the two. Fatigue is characterized by excessive tiredness, lack of energy and

motivation, but without sleepiness, or the likelihood of falling asleep if one

lies down. Both EDS and fatigue are common and troubling to patients with

PD.9 Estimates of the occurrence of EDS range from 15–50%3,24,25 and fatigue

is found in up to 59% of patients.26,27 The presence of both EDS and fatigue
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are significantly correlated with more severe disease, more disability, cog-

nitive decline, and depression.27,28

There are a variety of possible explanations for this degree of EDS and

fatigue. Included in these possibilities are insomnia, the effects of aging,

sedating effects of medications, an effect of the central illness on sleep and

wake centers in the brain, intrinsic sleep disorders such as apnea, and the

presence of co-morbid illness such as depression.

The impact of sleep disorders in PD: Quality of life

Parkinson’s disease clearly has a deleterious impact on quality of life29,30 with

patients reporting significant difficulties with physical mobility and social

functioning.31 In a large national survey of American veterans, patients with

PD reported more impairment in quality of life than those with other

chronic medical or neurological conditions such as heart disease, arthritis,

chronic pain, diabetes, and stroke.32

Sleep difficulties are a critical factor in the poor quality of life in PD.33–35

These sleep difficulties have not only been associated with the PD patients’

reduced enthusiasm for daily events but have also been found to negatively

impact the quality of life of their spousal caregivers.36 Although sleep distur-

bance strongly correlates with patient distress, the interaction between sleep

difficulties, depression, and impairment in activities of daily living may be

the most important predictor of low quality of life for PD patients.34 There

are, therefore, a variety of reasons for us to address sleep problems in

patients with PD.

Relationship between depression and sleep in
Parkinson’s disease

Sleep disturbances have an intimate and complex relationship with

depression.37 Depression is one of the two most common causes of

insomnia38 and sleep disturbance is one of the most common presenting

symptoms of depression. Mendelson et al.39 reported that more than 90% of

depressed patients complain about impairments of sleep quality. Typically,

depressed patients suffer from difficulties in falling asleep, frequent noc-

turnal awakenings, and early morning awakening, with the most common

complaint involving difficulties with maintaining sleep throughout the

night.
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Depression and anxiety are very common in PD.40,41 The effects of

depression and anxiety on sleep in PD patients has not been carefully

studied but clinically the impact is clear. Surveys have, however, confirmed

what is clinically apparent, that patients with PD and depression have more

difficulty with sleep.42 In a questionnaire study from our group, anxiety and

depression were associated with sleep quality though disease severity and age

had larger effects.43 In a separate study, Pal et al.36 found that PD patients

with more severe sleep dysfunction had greater depression and anxiety but

observed no significant association between sleep disturbance and age,

severity, or duration of PD. While the relationship between these variables

warrants further investigation, it is nonetheless prudent to assume that

depression and anxiety will adversely affect sleep; one needs therefore, to

address these issues.

The etiology of sleep disorders in Parkinson’s
disease

The interactions between PD and sleep are complicated. Many of the degen-

erative changes that are occurring in the brain may directly affect sleep/wake

mechanisms and lead to sleep disruption.44 In particular, brain neuro-

transmitters that mediate sleep functions (norepinephrine (noradrenaline),

serotonin, dopamine, and GABA) are damaged in PD, although to different

degrees.45,46 Furthermore, motor difficulties, such as inability to move in bed,

dystonic movements, and pain from leg cramps may all interfere with sleep

maintenance. While dopaminergic replacement therapy (DRT) may improve

sleep in patients experiencing night-time motor dysfunction, DRT can also

disrupt normal sleep architecture and may be stimulating to some patients.

Lastly, many other primary sleep disorders, such as sleep apnea, restless legs,

etc., occur commonly in individuals with PD, as previously discussed.

Superimposed on these complex interactions are age-related sleep and

circadian changes. Approximately 40% of the elderly experience sleep dif-

ficulties and these problems tend to be more common in those elderly with

physical and psychological problems.47 These problems tend to be difficulties

falling asleep, staying asleep and taking more daytime naps.
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Treatment of sleep disorders in Parkinson’s disease

Accurate diagnosis is the first principle in the treatment of sleep disturbances

in patients with PD. For most patients, this can be accomplished with a

thorough clinical history, but it will sometimes require a polysomnogram at

a sleep center. The most common disorders of sleep are listed in Table 11.1.

Once a diagnosis is established, the following stepwise approach should be

taken (Table 11.2). The first of these steps is to assure that the night-time

control of the PD is maximized. Difficulty sleeping is sometimes related to

increasing rigidity during sleep and this may be managed with a long-acting

dopaminergic agent. Some patients find the effect of the dopaminergic

stimulating and the dose, in these situations, may be reduced at night.

The second step is to insure that other common medical conditions, such

as depression, anxiety, nocturia, or incontinence, are treated – if these are

not adequately treated the sleep will likely remain disturbed.
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Table 11.1 Sleep disorders commonly found with PD

Insomnia

REM behavior disorder (RBD)

Sleep attacks

Sleep disordered breathing

Periodic limb movements in sleep (PLMS)

Restless legs syndrome

Vivid dreaming

Excessive daytime sleepiness and fatigue

Table 11.2 Principles of the treatment of sleep disorders in PD

Diagnosis

Maximize night-time control of PD

Treat co-morbid conditions, depression, anxiety, nocturia, etc.

Treat specific sleep disorder, such as RLS, REM behavior disorder, OSA, etc.

Treat non-specific insomnia with CBT, and/or sleep medication

Address environmental issues

Early bedtime

Bedtime out of phase with caretaker (nursing home, caretaker)

Boring daytime environment
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After all contributing medical and psychiatric disorders have been eval-

uated and treated, efforts should be directed at the specific sleep disorder.

Unfortunately, there are few research data, specific to PD, from which to

derive treatment recommendations. To our knowledge, there have been

few controlled trials examining the treatment of sleep disruption in PD.

Nonetheless, one can, based on clinical experience and controlled data in

the non-PD geriatric population, develop some general principles and make

some recommendations on treating sleep disorders in PD. Each of the

disorders previously discussed will be addressed in turn below.

Insomnia
While no specific trials have examined the treatment of insomnia in patients

with PD, both non-pharmacologic and pharmacologic measures have been

shown to be beneficial in the treatment of insomnia in the general

population and in the elderly.

Psychologically based treatments for insomnia are widely recommended

and have potential advantages in at least three areas. First, psychological

treatments are generally benign and free of adverse side-effects. Second, psy-

chological interventions appear to engender more lasting changes following

treatment cessation.48 Additionally, psychological treatments are designed to

target key maintaining, if not precipitating or causal, factors underlying the

patient’s sleep difficulties. Other potential benefits include positive changes

in self-efficacy and generalizability to other areas of self-management.

Patients also report a preference for psychological therapy overall compared

to pharmacotherapy for insomnia.49 Potential limitations for psychologically

based treatments include a shortage of trained therapists, costs associated

with treatment and variable insurance reimbursement, and the widespread

assumption that medications are more efficacious.

Despite these limitations, significant evidence exists in support of psycho-

logically based treatments for insomnia. Two meta-analyses of a large

number of treatment trials support the efficacy of psychological interven-

tions for primary insomnia.50,51 These studies suggest that approximately

80% of patients with persistent insomnia show improvements in sleep with

psychologically based treatments, with sleep latency (the delay in sleep

onset) and sleep efficiency returning to normal values in most instances.

Cognitive-behavioral therapy (CBT) for insomnia consists of several com-

ponents, including stimulus control (associating the bedroom environment

with sleep), sleep restriction (limiting the amount of time in bed), cognitive
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therapy (modifying self-defeating cognitions related to sleep), relaxation

therapy (somatic and cognitive relaxation techniques) and sleep hygiene

education. Sleep hygiene measures that are useful for nearly all patients with

insomnia are listed in Table 11.3.

Pharmacotherapy is the most widely used treatment for insomnia in

clinical practice.52,53 In patients with PD living in the community, 40% were

found to be using sleeping pills, compared to 23% of the controls.3

A variety of medications are available for use in patients with insomnia,

including benzodiazepines, the non-benzodiazepine hypnotics, antihista-

mines, and the sedating antidepressants.54 Table 11.4 lists the common

medications and doses used for these patients.

Numerous large studies have found the benzodiazepines (such as

temazepam, flurazepam, and lorazepam) to be superior in short-term use to

placebo for sleep latency and for total sleep time.55,56 While these medica-

tions are widely used and clearly effective, one should use them with caution

in the elderly as they increase risk for fall and fractures by 50% or more.57 In

addition, benzodiazepines are associated with tolerance and are associated

with a risk of cognitive impairment in this age group.58 Nonetheless, when

used carefully with appropriate caution they may be helpful, especially for

short-term use.

A newer class of medications is the non-benzodiazepine hypnotics

(zolpidem and zaleplon) that also work via the benzodiazepine receptor but

have an improved side-effect profile. As with the benzodiazepines, these
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Table 11.3 Sleep hygiene measures

Establish a sleep-conducive environment

Familiar space, right temperature, no bright light, low noise

Regular exercise

Reduce evening fluid intake to limit nocturia (use bedpan, bedside commode or

condom catheter if necessary)

Use bed only for sleep

Warm bath before bedtime

If necessary, instrumental aids for getting in and out of bed

Allow reading or watching TV at night to reduce initial insomnia, but out of bed

Maintain a fixed wake-up time regardless of the quality or quantity of sleep

Avoid daytime naps over half an hour

Avoid evening large meals, caffeine, and alcohol
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medications are effective for the short term treatment of both difficulty

falling asleep and difficulty staying asleep in non-Parkinson’s groups.59

While one small study suggested that zolpidem may have a beneficial effect

on the motor components of PD,60 no studies have specifically examined

the effect of these drugs for insomnia in individuals with PD. The non-

benzodiazepines generally cause less confusion and morning sedation than

the benzodiazepines, but caution is still advised in using these agents, as

they have been associated with an increase in hip fractures from falls.61

Sedating antidepressants, especially trazodone, are now widely used for

insomnia.62 There is no specific information available as to its use in PD,

though it is sometimes helpful in other elderly populations. Over-the-

counter medications such as the antihistamines (diphenhydramine

(Benadril™)) are also widely used and may be useful in some patients.63 A

significant issue with both the sedating antidepressants and the antihista-

mines in PD is their anticholinergic effects, which may increase both consti-

pation and cognitive impairment. Other over-the-counter aids, including

herbal supplements have not been studied and we generally do not

recommend their use in individuals with PD.

In patients with significant cognitive impairment, psychosis, or very vivid

dreaming (often heralding daytime psychosis) the atypical antipsychotics

quetiapine or clozapine may be of use. These medications have not been

studied for insomnia in any patient group but, as discussed in Chapters 10

and 12, have been studied in PD for psychosis and used to treat a variety of
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Table 11.4 Sleep medications for insomnia

Antihistamines Diphenhydramine or hydroxyzine, 25–50 mg

Non-benzodiazepine hypnotics Zolpidem 5–10 mg, zaleplon 5–10 mg

Benzodiazepines Lorazepam 0.25–1 mg

Clonazepam 0.25–1 mg

Temazepam 15–30 mg

Sedating antidepressants Nortriptyline 10–50 mg

Amitriptyline 10–50 mg

Trazodone 25–100 mg

Mirtazapine 15 mg

Atypical antipsychotics Quetiapine 25–100 mg
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disinhibited behaviors.64 In general, PD patients tolerate these medications,

but in very low doses. One must also be cautious about sedation and a

worsening of the motor components of the illness. Of special note is that

clozapine may only be used with frequent white blood cell monitoring

(every week for the first 6 months) because of the risk of agranulocytosis.

Other new treatments that target the movements of PD may also have

positive effects on sleep. For instance, deep brain stimulation (DBS), an

effective therapeutic option for the treatment of advanced Parkinson’s

disease, has been shown to improve sleep in PD. It is likely that the

treatment is effective because it improves the night-time control of the

motor movements of PD, rather than having a specific effect on sleep.65

In summary, when using medications for insomnia in individuals with

PD, we generally begin with a non-benzodiazepine hypnotic such as

zaleplon or zolpidem. Alternatives include trazodone (25–50 mg with a

repeat dose if needed) and the benzodiazepine, if used cautiously. In any

case, patients or caregivers should be asked about any adverse effects that

might be evident the next day or after several nights of use. Both of the non-

benzodiazepine and benzodiazepine classes of medications are best if used

intermittently, from three to five times a week, which may decrease tol-

erance. In situations in which there is significant cognitive impairment, or

psychosis, one should probably switch to quetiapine.

REM behavior disorder
There are relatively little data on treating RBD in patients with PD. In one

widely cited study using clonazepam, a long-acting benzodiazepine, Schenck

et al.66 reported that 90% of the 57 treated patients improved on moderate

doses. Another small case series describes melatonin as useful.67 Because of

the study by Schenck et al., and clinical experience, clonazepam is currently

the standard treatment for RBD in patients with PD. One does, however,

need to remember the caution concerning benzodiazepines, sedation and

confusion.

RLS and PLMS
If tolerated, an increase in dopaminergic treatment at night is helpful with

RLS and PMLS, as they decrease periodic limb movements during sleep and

significantly improve early-morning motor function.68 Gabapentin is some-

times used for the treatment of RLS.69 Other treatments that have received

some support include benzodiazepines and the opiates.4
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Sleep attacks
Treatment of sleep attacks involves a number of approaches. The first is to

identify the problem by systematic patient inquiry and then to educate

patients about the risks associated with the problem. One should also con-

sider reducing or eliminating the direct dopamine agonists if sleep attacks

are occurring with little warning or are significantly affecting functioning. As

sleep attacks generally occur in the context of EDS, one should also address

this problem. This approach is dealt with in the next section.

Excessive daytime sleepiness and fatigue
As discussed above, the main causes of EDS and fatigue that should be con-

sidered in treatment planning are insufficient or unsatisfactory sleep, co-

morbid medical and psychiatric disorders and the effects of drug therapy.

Therefore, the first approach is to re-evaluate the patient’s sleep. A review of

medical and psychiatric disorders, such as depression and anxiety should

also be a priority. Among medications, consider a “hangover” from hyp-

notics and other psychotropics such as antidepressants and antipsychotics.

Many other medications that patients take may also induce EDS and fatigue

so one needs to review the entire medication list. Special attention should be

directed to the direct dopamine agonists as discussed in the previous section.

Besides elimination of aggravating medications, treatment includes

a variety of environmental and behavioral approaches that, while not

studied in PD, have been found to be helpful in other populations. Regular

mild exercise is a mainstay of the treatment of fatigue and should usually

be recommended. A stimulating daytime environment and exposure to

intense light in early morning may be of use. Stimulant medications

should be considered in refractory situations. Two small controlled trials

of modafinil (marketed for the treatment of excessive daytime sleepiness

associated with narcolepsy or sleep apnea) have found a modest effect on

EDS in PD patients.70,71 Other stimulants, such as methylphenidate, may

improve EDS and fatigue, though there are no controlled studies addressing

this issue.

Obstructive sleep apnea
The treatment of sleep apnea involves, first, the identification of the problem

through clinical vigilance, and then confirmation with a polysomnogram.

Some patients are resistant to the idea of a polysomnogram because it

generally involves sleeping at a sleep center, hooked to a variety of sensors.
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Nonetheless, patients should be reassured that the vast majority of people

find the experience non-aversive. Patients with OSA then have a variety of

treatment options, generally administered through a sleep center. These

may involve night-time appliances, like CPAP (continuous positive airway

pressure) machines, among others.

Vivid dreaming
Many patients do not find vivid dreaming to be a significant problem and

may not want to expend effort in treatment. Remembering that vivid dreams

may be a prodrome to daytime hallucinations, even if treatment is not

required, the issue should be followed clinically. As the problem is generally

related to dopaminergic therapy, the first approach may be to reduce the

night-time dopaminergic dose. If this is not tolerated or not helpful, the

addition of the atypical antipsychotic quetiapine is generally helpful.

Because it does not require hematological monitoring (as with clozapine),

quetiapine is the best tolerated of the atypical antipsychotics in patients

with PD. While it has not been formally studied, a consensus exists about its

usefulness and tolerability in this setting.

Conclusions

Sleep problems are very common in individuals with PD, affecting about

three-quarters of individuals. The problem most commonly involves diffi-

culty staying asleep through the night, but may involve virtually any aspect

of sleep. Other co-occurring sleep disorders, such as sleep apnea, REM

behavior disorder, and restless legs syndrome are also very common. These

sleep problems are associated with poor quality of life, for both the patient

and the caregiver. Anyone who has had a sleepless night knows the dis-

comfort of the problem, and these individuals have many sleepless nights. In

addition, sleep disorders are associated with excessive daytime tiredness and

poor control of the motor symptoms of the illness. Accordingly, clinicians

need to attend to diagnosis and treatment of sleep problems.

The treatment of sleep disturbances in PD is largely unstudied but recom-

mendations based on clinical experience in PD and research studies in other

geriatric populations can be made. The first step is proper diagnosis. The

next step is to treat the specific sleep disorder or the co-occurring disorder

that is interfering with sleep, as many conditions, such as RBD, RLS, etc.,

have specific treatments. Special attention should be paid to depression and
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anxiety, which frequently travel with PD and nearly always interfere with

sleep. The control of the motor aspects of PD must also be paramount, as

night-time movements will interfere with sleep. In the case of insomnia,

symptomatic treatments, both pharmacologic and non-pharmacologic are

generally helpful.

While these disorders are not well studied in PD, there has been

significant progress recently. Researchers and clinicians have begun to

recognize that these non-motor aspects of PD often are as important to the

patient’s quality of life as is control of the motor symptoms of the illness.

Hopefully, research on the treatment of sleep problems in PD will continue

apace and help to improve quality of life while we wait for the eventual cure

of this illness.
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Introduction

Parkinson’s disease (PD) and its dopaminergic treatments are associated with

several types of behavioral disturbances. These behavioral alterations are less

common than affective disturbances or psychosis, but they can be quite

dramatic with serious social consequences. Included are hyperactive and dis-

ruptive behaviors as well as hypoactive but still disabling behavioral changes

such as apathy. In general, behavioral disturbances in PD have received less

attention and their relevance to PD is not always recognized. Furthermore,

the behaviors may be embarrassing or covert and patients or families may

therefore not reveal their presence without specific inquiry. This chapter

focuses on the distinguishing features, pathophysiology, and potential inter-

ventions for the range of behavioral disturbances that occur in PD. We also

describe neuropsychiatric disturbances associated with neurosurgical inter-

ventions.

There are several ways to categorize the spectrum of behavioral distur-

bances in PD. As several behaviors resemble one another superficially, we

have subdivided them according to whether their primary characteristics

involve a deficit state, impulsivity, or repetitive, ritualistic activities (Table

12.1). For example, both impulsive and compulsive behaviors involve repet-

itive behaviors and inability to inhibit or delay acting on the behaviors.

However, the prospect of pleasure or gratification drives impulsive behaviors

whereas compulsive behaviors are conducted to reduce anxiety and avoid

harm. These differences may also underlie pharmacological responsiveness.

Table 12.2 lists instruments used in research studies that may be used for

screening in clinical settings.

Behavioral disturbances
Laura Marsh
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Suggested interventions in this chapter are based on case reports, clinical

experience with PD patients, and treatment of similar disturbances in non-

PD patients.1 Until there are definitive treatments, optimal management

includes judicious use of antiparkinsonian and psychiatric medications and

non-pharmacological strategies (Table 12.3). Treatment is challenging

because dopaminergic replacement therapy (DRT) influences behavioral dis-

turbances and many patients have a narrow therapeutic margin between the

ability of DRT to control motor deficits versus cause motor or psychiatric

complications. Poor insight, additional psychiatric co-morbidities, cognitive

impairment, caregiver strain, and motor and neuropsychiatric side-effects of

psychiatric medications also add to treatment complexity.

Deficit behaviors

Apathy
Prevalence and impact
Apathy, a state of diminished goal-directed speech, motor activity, and emo-

tions, is common in PD.2 Apathy may be a symptom of other neuropsychi-

atric conditions such as depression, delirium, or dementia or a syndrome

when it is the primary manifestation of the behavioral disturbance. Preva-

lence of apathetic symptoms in PD ranges from 16.5% to nearly 50%.2–4

Rates of syndromic apathy are not known, but apathetic symptoms coexisted
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Table 12.1 Types of behavioral disturbances in PD

Deficit Impulse control Repetitive

Apathy Disinhibition Non-motor behavioral fluctuations

Confusion with Hypomania/mania Obsessive-compulsive disorder 

hypoactive delirium

Hyposexuality Hypersexuality Punding

Pathological gambling

Pathological shopping

Abuse of dopaminergic 

medications

Hedonistic homeostatic 

dysregulation

Aggression

12 psychiatric450.ch12  23/8/2005  14:25  Page 194



Behavioral disturbances 195

Table 12.2 Rating scales for behavioral disturbances

Scale Comments

Apathy Evaluation Scale (AES)80 Has clinician-rated, informant-rated, and patient-

rated versions. 18 items

Modified Apathy Scale3 Modification of AES. Clinician-administered

patient and informant versions. 14 items.

Validated in PD samples

Disinhibition Scale81 Self-administered by patient or informant. 26

items. Validated in Alzheimer’s disease. Yields 4

factors: abnormal motor behavior, hypomania,

loss of insight and geocentricism, and poor self-

care

Frontal Behavioral Inventory82 Clinician-administered to informant. 24 items.

Developed for diagnosis of frontotemporal

dementia syndromes. Inquires about specific

temperamental changes, deficit behaviors, and

disinhibited behaviors

Frontal Systems Behavior Scale83 Self-administered with versions for patient and

informant (Family Rating Form). 46 items.

Provides total score and 3 subscores:

disinhibition, apathy, and executive dysfunction

Neuropsychiatric Inventory84 Clinician-administered to informant. Assesses ten

psychiatric disturbances common to

neurodegenerative disorders: delusions,

hallucinations, agitation, depression/dysphoria,

anxiety, euphoria/elation, apathy/indifference,

disinhibition, irritability/lability, and aberrant

motor behavior. Used extensively to assess range

of psychopathology in PD and other CNS

disorders

Note: Patients with behavioral disturbances tend to lack insight into the presence or severity of
their condition, so clinical assessments and inventories require input from informants. The
sensitivity and specificity of these instruments as screening measures has not been evaluated in
PD samples. For example, without specific inquiry, problems with gambling, shopping,
hypersexuality, or medication abuse may not be endorsed when using the above inventories.
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Table 12.3 General strategies for treating behavioral disturbances

Characterization of the primary behavior and its co-morbidities

Identify target behaviors for treatment

Identify co-morbid psychiatric disorders and their treatment options

Review of all medications for effectiveness and interactions

Evaluate all PD, psychiatric, non-PD, and over the counter medications

As feasible, eliminate psychoactive and redundant medications

Use lowest effective dosages, especially for psychoactive medications

Adjust antiparkinsonian regimen, balancing effects on motor and behavioral

symptoms

Non-pharmacological strategies

Educate patient and caregiver about the problem behavior and the role of PD and

its medications

Limit patient’s responsibility for medication administration

Neuropsychological assessment to quantify cognitive deficits that impact behaviors

and devise compensatory strategies, e.g., simplify tasks in patients with executive

dysfunction

Occupational therapy to address deficits and maximize functioning

Structured environments, day programs, supervision, caregiver respite

Add psychiatric medications judiciously

Target specific behaviors and monitor for specific therapeutic effects, e.g.,

quetiapine may reduce the drive for pathological gambling

Monitor for other potential beneficial effects, e.g., quetiapine may also reduce

insomnia and anxiety

Monitor for potential adverse somatic, cognitive, and psychiatric effects, e.g.,

quetiapine may aggravate parkinsonism and cause orthostasis, daytime sedation, or

delirium; benzodiazepines may reduce anxiety but aggravate cognitive deficits and

disinhibited behavior

Continue treatment based on ongoing risk/benefit assessment

Consider admission to medical day programs or in-patient psychiatric units

Enables longitudinal observation and characterization of behaviors and their

relationship to antiparkinsonian medications and other motor, cognitive, and

psychiatric disturbances

Structured environment may facilitate control over behaviors and provide control

over medication administration

May be needed to maintain safety of patient or others

Provides caregiver respite
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with depression in 30% of patients and were independent in 12% of

patients.3 Apathy profoundly impacts self-management of a chronic disease

such as PD; patients are less motivated to comply with treatment or self-care,

socialize, or exercise.5 Inactivity, deconditioning, and fatigue promote dis-

ability and dependency.

Mechanisms
Goal-directed behavior is associated with intact dopaminergic and cortical-

subcortical circuits involving the thalamus, basal ganglia, and frontal cortex.

Presence of apathy is associated with dysfunction of forebrain dopaminergic

systems in PD.6 Dorsolateral prefrontal dysfunction is associated with

executive dysfunction,7 which is evident at higher rates in apathetic

patients3,4,6 and affects planning and monitoring of goal-directed behaviors.

Orbitofrontal damage is associated with disinhibited behaviors that

accompany apathy. Noradrenergic dysfunction is suggested by a relationship

between bradyphrenia and neuronal loss in the locus coeruleus in PD.8

Several medical causes of apathy are amenable to treatment. Suboptimal

motor control with DRT or reduced dosing of DRT after effective deep brain

stimulation (DBS) treatment can aggravate anergy and apathy that is

reversible with higher-dose DRT. Hypotestosteronemia (�325 ng/dl total

serum testosterone) was found in nearly 50% of non-demented men with

PD and free testosterone levels correlated significantly with apathy scores.9

Selective serotonin uptake inhibitors (SSRIs), the most frequently prescribed

antidepressants in PD,10 can cause apathy.11 Other causes to consider include

delirium, strokes, endocrinologic dysfunction, and other medication effects.

Clinical presentation
A central feature is a reduction in goal-directed activity as a result of dimin-

ished motivation.12 Table 12.4 describes several types of apathy. Patients

tend to sit idly, but generally go along with planned activities, often

enjoying them and showing greater animation. Apathy can accompany

depressive or disinhibited conditions.13 Some patients describe “mental

emptiness,” but most have no concerns. Family members report that the

patient “sits around doing nothing” and rarely initiates conversations or

activities. This indifference and lack of initiative often strains caregivers who

may attribute symptoms to fatigue, depression, dementia, or general effects

of PD. Parkinsonian symptoms such as akinesia, bradyphrenia, hypomimia,

and hypophonia can mimic or mask the presence of apathy.
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It is important to distinguish primary apathy from: (1) apathy that is a

feature of a depressive syndrome or delirium and (2) decreased interest

resulting from motor and cognitive deficits in PD. Apathy and depression

can involve a loss of interest as well as anhedonia, the inability to experience

pleasure. Dysphoria, loss of interest, and anhedonia are prominent in PD-

related depression.14 Yet, while PD patients with high apathy levels show

reduced “hedonic tone,” they are not more likely to be depressed than

patients with low apathy levels.6 Finally, in the absence of depression or

apathy, patients who lose interest in activities because of physical or

intellectual effects of PD will redirect their activities and interests to other

pleasurable pursuits.

Treatment
After addressing other causes and ensuring optimal treatment of motor

symptoms with DRT, treatment includes behavioral and pharmacological

interventions. Educating caregivers about apathy reduces misinterpretations

of the patient’s behavior as deliberate or insensitive and is a critical first-step.

Families benefit from ongoing supportive therapy and help with problem-

solving. Because of executive dysfunction, patients often benefit from struc-

tured environments, cueing, and simplification of tasks into fewer steps. Day

programs can provide structured and enriched environments for patients

and respite for caregivers.

There are no formal studies on pharmacologic treatment of apathy in

PD. Presumed impairments of mesocortical and mesolimbic dopaminergic

pathways in apathy suggest a role for stimulant and dopamine agonist drugs.

In patients with neurological disorders, dopamine receptor agonists are

regarded as the most effective treatment for apathy.15 Reported mean (range)
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Table 12.4 Common types of apathy

Type Feature

Motoric Lack of initiative

Motivational Absence of motivation to start activities or persevere once a task is

started

Emotional Indifference with decreased curiosity or concern for oneself or others

Cognitive Lack of spontaneous ideas or conversation
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doses are bromocriptine 10 (2.6–60) mg/day and pergolide 3 (1–5) mg/day.

Dosing of ropinirole or pramipexole for treatment of apathy is not reported.

Other dopaminergic agents (levodopa, selegeline, amantadine, and bupro-

prion) have shown benefits in some cases. In non-PD patients, amfetamines

have been used for amotivation and fatigue with variable results. A single

case report of an 82-year-old man with PD described beneficial effects of

methylphenidate 5 mg twice daily for apathy.16 Further study is needed on

the role of cognitive enhancing agents, but benefits were seen for treatment

of apathy in Alzheimer’s disease.17 Study of testosterone as a treatment for

apathy is also indicated.9

Hyposexuality
Prevalence and impact
Decreased rates of sexual activity are common in PD. About 60% of patients

report sexual problems,18 including diminished desire, decreased satisfaction,

or sexual dysfunction. Gender differences affect prevalence, with more

women reporting arousal or orgasmic difficulties and men reporting erectile

dysfunction. Since patients remain interested in sex as an aspect of their

function, assessment and intervention are warranted.19

Mechanisms
Causes of sexual dysfunction include PD itself, other medical conditions,

psychiatric disturbances, medications, age-related changes, and various

psychological and social factors. Erectile dysfunction is associated with other

medical conditions, depression, prostatectomy, dopamine agonists, anti-

depressants, and more advanced PD. Whereas dopamine depletion results in

reduced desire and erectile dysfunction, DRT also has negative effects on

sexual function. Less commonly, DRT will cause increased sexual desire and

penile erections.20 Acquired sexual dysfunction along with pre-morbid low

sexual desire, intimacy, and sexual satisfaction can contribute to cessation of

sexual activity.21

Clinical presentation
Fatigue, immobility, rigidity, bradykinesia, tremor, and difficulty with fine

finger movements affect performance of intimate activities needed for

sexual arousal and pleasure. Changes in appearance and relationship roles,

drooling, excessive sweating, and gait problems can negatively affect 

self-esteem, body image, and attractiveness. Among younger patients,
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depression and employment status influenced perception of sexual

functioning even when actual function was no different from a control

population.22 Sexual dysfunction may also be evident in partners.23

Treatment
Assessment and intervention early in the course of PD may help avoid

deterioration of sexual function. After investigating medical causes, sexual

counseling can help. There are several treatments for erectile and orgasmic

dysfunction, including sildefanil.24 DRT may facilitate sexual relationships

when it increases sexual function.20 The role of treatment of testosterone

deficiency in PD needs investigation.9,25

Impulse control disorders

Pathophysiology
The core feature of an impulse control disorder is the inability to resist an

impulse, drive, or temptation that is harmful to the individual or others. A

number of brain systems and neurotransmitters are implicated in the devel-

opment of impulse control disorders.26 The mesolimbic dopaminergic system

is associated with cognitive and reward-related processing. The serotonergic

system has a role in harm-avoidance and impulsivity is associated with sero-

tonergic dysfunction. The noradrenergic system also has a role in arousal

and novelty-seeking behaviors. While reduced novelty seeking and increased

harm avoidance is more common among PD patients, treatment-induced

stimulation of mesolimbic dopamine receptors may influence novelty- and

reward-seeking behaviors, including impulsivity.27 In experimental studies,

DRT improves or impairs neuropsychological functioning, depending on the

nature of the task and the basal level of dopamine function in cortico-striatal

circuitry28 and may underlie fluctuating effects of DRT on cognitive and

behavioral functions. Other brain regions in the limbic cortico-striatal-

thalamic circuit that interact with the mesolimbic dopamine pathway are

also involved in impulse control disorders.29 For example, the orbitofrontal

cortex is implicated in decision-making and emotional-related learning and

is involved in the representation of abstract rewards and punishments, such

as winning and losing money.

Several factors influence the phenotypic variability of impulse control

disturbances in PD. One factor may be asymmetric patterns of dopamine

activity in PD and differential effects on novelty seeking and harm
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avoidance.30 Functional polymorphisms of genes that regulate central

dopaminergic transmission could also affect phenotypic variation, including

the development of cognitive and behavioral disturbances in response to

DRT. For example, catechol-O-methyl transferase (COMT) genotypes in PD

affect performance on the Tower of London task, a test of planning that

requires working memory.31 Genetic variation in the dopamine receptor D1

gene and interactions between genetic variants of dopamine receptor genes

may also play a role in addictive behaviors.32 Dysfunction of serotonergic

and dopaminergic neurotransmitter systems, particularly in the ventral

striatal-orbitofrontal circuits, is also linked to impulsivity.

Disinhibition
Prevalence and impact
Disinhibition refers to inappropriate social and interpersonal behaviors or a

loss of social cognition. While aware of social norms and manners, patients

have limited insight into their indiscreet or impulsive behaviors or the

feelings of others. In PD, prevalence of disinhibitory symptoms, based on the

Neuropsychiatric Inventory (NPI), ranges from 6.5%2 to 18%.33

Clinical presentation
Like apathy, disinhibition can be a characteristic of another condition or

an independent syndrome. The disinhibitory syndrome in PD is not well-

characterized. In our experience, patients are distractible and impulsive

and act on a range of ideas or emotions without regard for potential con-

sequences. The impulsive behaviors can be dangerous or merely socially

awkward and tactless, often involving executive dysfunction with poor

planning and problem-solving. One patient brought a large saucepan into

the formal living room where she joined her family and proceeded to eat

directly from the pan. Another patient phoned remote acquaintances to re-

establish contact. The same patient made overfamiliar comments, sometimes

with sexual connotations, to staff and other patients in a day program.

While there was no evidence for enhanced libido, the behaviors compro-

mised his ability to remain in that program. Another patient with poor

vision and postural instability would slip away to use power tools in the

basement, cook on the stove, or walk in the neighborhood. Such unpre-

dictable and risky impulsive behaviors pose safety hazards and management

difficulties. There may be overactivity, irritability, and excitement, but

usually not a sustained hypomanic syndrome with grandiosity, as described
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below. Impulse control disorders, such as pathological gambling or hyper-

sexuality, may also be present.

Differential diagnosis
Profound alterations in social cognition suggest alternative diagnoses.

Frontotemporal dementia (FTD) is associated with more severe and global

behavioral declines than PD. FTD with parkinsonism linked to chromosome

17 (FTDP-17) involves an autosomal dominant mutation in the tau gene, but

this syndrome is distinct from idiopathic PD. One study showed higher rates

of apathetic and disinhibitory symptoms, based on the NPI, in PSP compared

to PD.34

Treatment
There are no reports on the treatment of disinhibitory behaviors in PD. In

addition to the general principles in Table 12.3, patients generally need

structured environments and 24-hour supervision to minimize risks to self or

others. Unpredictable behaviors can limit options for long-term care. SSRIs,

beta-blockers, trazodone, and mood stabilizers have been used.1 In two of the

cases described above, caregivers reported substantial reductions in impul-

sivity after treatment with low-dose atomoxetine (10–20 mg/day). There is a

need for further study of atomoxetine, a norepinephrine (noradrenaline)

reuptake inhibitor indicated for attention deficit hyperactivity disorder,

which is also associated with hyperactivity and impulsivity.

Hypersexuality
Prevalence and impact
Hypersexuality is estimated to occur in 0.9% to 3% of PD patients.35 There

is not a clear relationship with premorbid sexual behaviors or stage of

disease.36 It is more common in men with PD. Hypersexuality occurs with

all dopaminergic medications and selegiline or after neurosurgical treat-

ments, including pallidotomy and DBS. In many cases, the onset of

paraphilias and aberrant desires has catastrophic consequences. Patients

may become preoccupied by their sexual impulses, at the expense of other

personal and social activities and despite legal ramifications or distress to

others. Spontaneous penile erections are a potential side-effect of DRT,

including agonists, and may or may not be associated with an increased

sexual drive.20
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Clinical presentation
Hypersexuality is characterized by an excessive sexual drive or the devel-

opment of deviant sexual behaviors. In many cases, the behaviors occur

within a few months after an increase in DRT or after neurosurgery, but

many patients will have had longstanding PD.37 Commonly, there are

intrusive sexual thoughts and urges, frequent masturbation, and increased

demands for sexual intercourse, sometimes despite erectile dysfunction. Use

of pornographic materials, phone lines, and internet sites may be covert

until discovered by a family member, often via credit card records. Other

reports describe onset of sexually inappropriate remarks, indiscriminate

sexual encounters or use of prostitutes, sado-masochism, cross-dressing,

voyeurism, exhibitionism, pedophilia, and zoophilia.38–40 In the context of

the hypersexuality, there may be anxiety, mood lability, disturbed sleep,

restlessness, and irritability and anger, especially at the spouse who may be

perceived as sexually unavailable or intolerant. Co-morbid disorders can

include gambling, DRT abuse, psychosis or mania. A range of sexually inap-

propriate behaviors may occur in patients with more cognitive impairment,

especially in nursing home settings.41 These include cuddling, touching the

genitals, sexual remarks, propositioning, grabbing and groping, use of

obscene language, and masturbation without shame. Associated behaviors

can include aggression, agitation, and irritability.

Treatment
In most cases, reduction or withdrawal of antiparkinsonian medications

eliminates hypersexuality.38 This may result in significantly increased parkin-

sonism. Interestingly, one dopamine agonist may be associated with devel-

opment of hypersexuality and another will be tolerated without causing

hypersexuality. If downward adjustments in DRT have no effect on behavior

or are not tolerated from the standpoint of motor symptoms, certain atypical

antipsychotics (clozapine and quetiapine) can reduce hypersexual behaviors

and allow adequate dosing with DRT for control of motor symptoms. One

report described patient benefit with addition of sodium valproate, a mood

stabilizer, to clozapine.37 There are a few favorable reports on use of

gabapentin in patients with non-PD dementia and inappropriate sexual

behaviors.41 Antiandrogens, estrogens, and SSRIs have also been used.41

Patient, family, and caregiver education and the importance of patient

supervision are important non-pharmacological interventions. Informing

patients and families about the potential for hypersexuality as a side-effect
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when antiparkinsonian medications are prescribed may facilitate earlier

detection.

Mania and hypomania
Prevalence and impact
Mania and hypomania are affective syndromes that involve prominent

behavioral features. In PD, mania and hypomania present in two main

circumstances. First, patients with earlier histories of bipolar disorder may

experience an exacerbation of symptoms in response to DRT. Secondly,

patients without a history of bipolar disorder can develop mania following

treatment with levodopa, dopamine agonists, selegiline, adrenal medullary

transplant, pallidotomy, or DBS. A 1.5% incidence rate of hypomania was

reported in a large clinical series soon after levodopa became available.35 It is

not established whether antidepressant medications induce hypomania or

mania in the setting of DRT in patients without a history of bipolar disorder,

and the respective contributions of an antidepressant versus DRT would be

difficult to delineate. “On-off” fluctuations can be associated with transient

mood changes, but other features of a mood syndrome are not necessarily

present. In one series, about 25% of patients reported slight elation and 12%

of patients experienced moderate elation during “on” states.42

Clinical presentation
Mania is a mood disorder characterized by a persistent change in mood and

self-attitude. In hypomania, the symptoms are less severe. Both are manifest

by an elevated, expansive, or irritable mood and an inflated sense of self-

confidence or self-esteem or grandiosity. Other features include racing

thoughts, flight of ideas, pressured speech, hypertalkativeness, increased

goal-directed activity, and a decreased need for sleep. Manic and hypomanic

patients are more likely to act impulsively and become excessively involved

in pleasurable behaviors that may have untoward consequences, such as

gambling or sexual activity. However, pathological gambling or hypersexu-

ality are not necessarily present. The behavioral changes in hypomanic states

may be relatively harmless. One frail patient with hypomania post-

pallidotomy wanted to redecorate the clinic and start a support group for

patients considering a second pallidotomy. Another reported an elevated

mood, despite significant progression of her motor symptoms, along with a

tendency to speak with strangers about personal matters, something she had

never done before. Manic syndromes involve more extreme, hyperactive,
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grandiose, and irresponsible behaviors, including initiation of extravagant

business plans, reckless driving, excessive and indiscriminate spending or

sexual activities, agitation, pressured speech, racing thoughts, sleeplessness,

and psychosis.

Treatment
In most reports and in our experience, treatment requires reductions in the

total dose of antiparkinsonian medications. Atypical antipsychotics may be

needed to control symptoms. There is a need for further study of treatment

with mood-stabilizing drugs and the role of antidepressants in inducing

manic states in PD patients.

Pathological gambling
Prevalence and impact
Pathological gambling (PG) refers to the presence of recurrent and mal-

adaptive gambling behaviors. The progressive inability to resist the impulse

to gamble becomes severely disruptive, causing financial hardship, bank-

ruptcy, divorce, arrest, unemployment, incarceration, and suicide attempts.26

In the United States, prevalence of PG is 1–3.4% among adults. A recent

review43 cited 29 reported cases of PG in PD; there may be underdetection

since it is not always reported spontaneously. Incidence was 0.05% over one

year in a United States sample.44 Prevalence was 4.8% in a Spanish PD

sample, compared to a �2% prevalence in the general Spanish population.45

In a longitudinal study on social disability in 101 PD patients under 65 years

of age (Bassett SS, unpublished data), 3% had PG that developed in the

absence of prior previous psychiatric history and after the onset of DRT.

Clinical presentation
All forms of gambling have been observed in PD patients, including playing

at casinos as well as internet and television-based gambling sites, slot

machines, and lottery games with scratch cards or arcade-like games. Like

non-PD pathological gamblers, patients may gamble to try to pay back their

losses, sell belongings to enable further gambling, and borrow or steal

money from family. There can be mood lability, with irritability and tension

relieved by gambling, and sleeplessness. In our experience, losses range from

several thousand dollars to over $500 000. At least initially, patients deny

the extent of their problem, even when their families are severely affected,

with depletion of savings and considerable debt.
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In PD,44,45 men are more often affected than women and a number of

patients have young onset PD, but only a minority report impulse control

problems before PD. Duration of PD ranges from 1 to 22 years, with a

tendency towards more advanced stages with motor fluctuations. Onset of

PG often corresponds to a period after a decline in motor symptoms and

associated increases in the dose of DRT, especially with dopamine ago-

nists.44,45 Patients with mania or hypomania may gamble impulsively or

gamble exclusively during the “on” period,45 but patients with PG do not

manifest a sustained hypomanic or manic syndrome. Concurrent impulse

control disorders may include DRT abuse,43,46 hypersexuality, or alcohol

or other substance abuse45 as well as psychosis or depressive or anxiety

disorders.45

Treatment
Initial treatment includes reductions in the dose of DRT, especially

dopamine agonists. In many cases, PG will resolve with this change alone.

Switching from one agonist to another may be sufficient, or there may be a

need to initiate or increase levodopa therapy to treat motor symptoms. We

recommend using regular release levodopa when there are behavioral

changes since motor and mood effects can be less predictable with

controlled-release levodopa preparations. DBS is associated with occasional

emergence of PG,45 but successful surgery can also enable significant reduc-

tions in DRT with remission of PG. Inpatient treatment may be needed to

manage the patient’s behavior and control administration of DRT. Families

may need to gain complete control over the patient’s ability to conduct

financial transactions.

There are no controlled trials on treatment of gambling in PD. Medica-

tions used to treat gambling in non-PD patients can be tried, but benefits

may be limited;26 in non-PD patients, SSRIs tend to show high placebo

response rates for treatment of PG and short-lived anti-impulsive effects (in

contrast to the anti-compulsive effects of SSRIs). A cautionary note is that

SSRIs can induce hypomania, causing further impulsivity. Atypical antipsy-

chotics, using guidelines discussed in Chapter 10, can help control gambling

behaviors; DRT may need to be adjusted upward for the worsened parkin-

sonism.47 When there are co-morbid psychiatric symptoms, initial treatment

may target those conditions, such as antidepressants for co-morbid

depression. In non-PD samples, mood stabilizers such as lithium and

valproate and naltrexone (an opioid antagonist) improved PG.
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Patients and families benefit from education about DRT and PG, including

when first prescribing DRT. Suicidal risk should be monitored and treated

aggressively. Patients may enter specific behavioral treatment programs

for gambling or become involved with Gamblers Anonymous. In our

experience, such programs do not uniformly appreciate the role of PD and

DRT in gambling, and therefore co-management with a movement disorder

specialist should be encouraged.

Pathological shopping
Pathological shopping refers to excessive or poorly controlled preoccupa-

tions, urges, or behaviors regarding shopping and spending, which lead to

adverse consequences. We have observed pathological shopping clinically

and there are isolated reports of pathological shopping in PD, usually in

association with other impulse control behaviors.45 Prevalence in the United

States ranges from 2% to 8%, with women affected nearly ten times more

often than men.48 Co-morbid mood disorders and other impulse-control dis-

orders are common. As with PG, the role of DRT should be evaluated with

dose reductions to try to reduce the behaviors. Antidepressants can be used

to treat co-morbid mood disorders. The role of substance abuse and eating

disorders should be considered. There are high placebo response rates in

studies on non-PD patients, but one controlled study showed benefits with

citalopram.49

Abuse of dopaminergic replacement therapy (DRT)
Prevalence
Some patients develop a pattern of excessive use of DRT accompanied by

drug-seeking behaviors, a phenomenon first described in 1985.50 A number

of terms are used to describe this behavior: levodopa abuse, compulsive DRT

use, DRT addiction, dopamine dysregulation,51 and hedonistic homeostatic

dysregulation.52 While occurrence is rare, DRT abuse is extremely difficult to

manage and there may be a heavier concentration in tertiary care centers

where prevalence estimates are 3–4%.52,53 Occurrence of DRT abuse is more

common in patients with young-onset PD and in men.51 The behavior

results in extreme psychosocial disability.

Clinical presentation
Whereas motor symptoms ordinarily drive adjustments in antiparkinsonian

therapy, patients with DRT abuse describe a powerful psychological affective
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response to levodopa and other forms of DRT that fuels its abuse. The phe-

nomenon also occurs with stimulator settings after DBS. Soon after initiation

of DRT, patients complain of “unbearable” motor and affective symptoms,

and insist upon dose increases to address what appears to be a tolerance to

the psychological response to DRT along with dependence. In this regard,

the phenomena are similar to those of a drug addiction, although there is a

fundamental requirement for dopamine in PD. Doses of DRT soon exceed

what is needed to control motor symptoms. Consequently, despite minimal

motor symptoms, patients develop unpredictable motor fluctuations with

severe dyskinesias and use of inordinately high doses of DRT with short

dosing intervals given their duration of PD. Corresponding to the DRT

dosing schedule, which becomes erratic, mood lability is intense. In response

to DRT, patients experience a “rush” or “high” and may have paranoid

and/or hypomanic symptoms with euphoria, increased energy and libido,

reduced sleep, and pressured speech with a mild thought disorder.

Depression, dysphoria, irritability, and anxiety occur when “off,” although

perceptions of “on-off” states are markedly distorted in such patients.

Despite their maladaptive behaviors, patients have poor insight and resist

reduction or withdrawal of levodopa. Patients will contact other physicians

to obtain additional medications and may hoard stashes. Covert drug use,

drug craving, and other psychiatric symptoms, usually depression, develop

when DRT is limited. Suicidal behavior can occur when medications are

withdrawn. Other disturbances have accompanied DRT abuse including psy-

chosis, agitation, aggression, punding, akathisia, abuse of alcohol or other

substances, and pathological gambling, shopping, or sexual behaviors.

Treatment
Awareness of the possibility for DRT abuse should encourage preventive

measures early in PD management, including referral to a movement

disorder specialist. A questionnaire is available for screening purposes.54

Treatment requires institution of a medication regimen that targets appro-

priate control of motor symptoms along with withdrawal and reduction of

antiparkinsonian medications. Poor insight, covert use of DRT, and affective

lability make management difficult. Patients should be encouraged to keep

“on-off” diaries to track motor and mood symptoms, as reducing DRT to

levels that control motor symptoms improves mood lability. Hospitalization

may be needed initially to gain control over medication administration since

patients thwart efforts by others to restrict medications and can become
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aggressive. Afterwards, medications still need to be rationed, including any

booster doses of levodopa. Atypical antipsychotics can help psychosis, sleep,

and hypomanic symptoms, but they can be followed by worse depression.52

Antidepressants reportedly help with the ensuing depression, but the long-

term course of the mood disturbance may be protracted and suicidality

can occur.52 The long-term course and prognosis of the mood disorder has

not been characterized. Treatment with mood stabilizers has not been

described.

Repetitive behaviors

Non-motor behavioral fluctuations
As discussed in Chapter 3, fluctuating non-motor symptoms can develop

with long-term DRT and may be more disabling than motor symptoms.

There are three subtypes of non-motor fluctuations: autonomic, psychiatric,

and sensory.55 In addition to clinically significant mood fluctuations, which

occur in about 7% of PD patients,56 behavioral symptoms also occur. The

stereotyped and predictable nature of these fluctuating behaviors places

them in the category of “repetitive behaviors.” Akathisia, irritability, abulia,

mutism, and aggressive behaviors occur mostly during the “off” state.57 As

described above, euphoria, manic symptoms, sexual and other impulse

control disorders as well as screaming or hyperactivity are more likely to

occur in the “on” state. Psychiatric fluctuations tend to be associated with

higher doses of levodopa.57,58 Changes in DRT that decrease “off” time and

improve motor function usually help non-motor fluctuations. It can be more

difficult to control problematic behaviors that occur in the “on” state since

reducing medicines increases motor symptoms.

Obsessive-compulsive behaviors
Prevalence and impact
Obsessive-compulsive disorder (OCD), in which there are recurrent and dis-

abling obsessions or compulsions, occurs in about 2% of the general popu-

lation. Some PD patients have OCD, but there is no evidence for increased

rates of OCD in PD.59 However, since frontal-striatal circuits play a role in

obsessive-compulsive phenomena, a few studies have examined obsessive-

compulsive symptoms (OCS) in PD;60–63 some patients develop OCS in the

context of a depressive disorder and others have isolated OCS with a limited

clinical impact.
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Mechanisms
OCD is commonly co-morbid with tic disorders, which also involve basal

ganglia pathology. An association between a predominance of left-sided PD

symptoms and OCS is reported, suggesting a role for right hemisphere dys-

function.59,63 OCD and OCS can co-occur with other psychiatric conditions,

including depression and other anxiety disorders. As discussed in Chapter

15, obsessive personality traits may be common in patients who eventually

develop PD, but it is not known if these are related to development of ritual-

istic behaviors.

Clinical presentation
As there can be other repetitive abnormal behaviors in PD, it is important

to distinguish OCS from other psychiatric phenomena. Obsessions are

recurrent, persistent, and unwanted stereotyped images, impulses, or

thoughts that are intrusive and distressing. Patients regard their obsessions

as inappropriate and often try to suppress them or neutralize their distress by

other thoughts or actions. Compulsions are repetitive but senseless behaviors

that are performed ritualistically and in a driven manner to combat the

anxiety brought on by obsessions. Examples of obsessions include concerns

with order or symmetry, fears of dirt or contamination, or unwanted sexual

or religious thoughts. Examples of compulsions include excessive hand-

washing, checking locks and doors, and arranging items in a precise order.

Differential diagnosis
Obsessions should be distinguished from excessive worries, ruminations, or

preoccupations about real-life issues, interests, or addictions. Despite their

similar names, OCD is not the same as obsessive-compulsive personality

(OCP) disorder. The latter involves a personality pattern characterized by

rigidity, inflexibility, an excessive devotion to work, and a preoccupation

with rules, schedules, and lists. Some studies suggest that OCP phenomena

may be a premorbid characteristic related to dopamine depletion and asso-

ciated with later development of PD.64 While repetitive behaviors are their

common feature, compulsive behaviors are not the same as impulsive

behaviors, in which thoughts do not precede actions, addictive behaviors,

which are not stereotyped and are driven by the need to gratify a craving

rather than a true obsession, or punding behaviors (see below).
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Treatment
Education, psychotherapy (cognitive-behavioral therapy) and medications

that inhibit serotonin reuptake are the cornerstones of therapy. Subthalamic

deep brain stimulation (DBS) improved both motor and psychiatric

symptoms in three patients with PD and severe OCD,65,66 suggesting an

alternative application of DBS.

Punding
Prevalence
Punding refers to a form of stereotyped behavior in which there is repetitive

performance of useless tasks. It is most often associated with amfetamine

and cocaine abuse and its prevalence in PD is not established. Punding tends

to occur in patients with advanced PD on high-dose DRT or who use

excessive doses of apomorphine or “rescue” doses of levodopa.67–69 There

may be higher rates than are clinically recognized or reported spontaneously;

in a movement disorders clinic, 14% of patients on high-dose DRT endorsed

punding behaviors on a specially developed questionnaire.69

Mechanisms
Occurrence of punding with high-dose DRT suggests a relationship to hyper-

dopaminergic states. However, the behaviors often persist even when the

dose of DRT is reduced, implicating underlying neurodegeneration.70 The

relationship of punding to cognitive dysfunction has not been examined.

Clinical presentation
Punding can be manifest by a variety of severe and disabling behaviors.

There may be intense fascination with assembling and disassembling

equipment, often in a prolonged or bizarre manner, or repetitive handling,

examination, or sorting and arranging of objects, such as buttons,

paperwork, or items in one’s pocketbook.69,70 Past work-related behaviors or

hobbies may shape the type of behavior. Patients tend to find the repetitive

behaviors calming and become irritable or dysphoric when forced to stop,

even though they recognize them as pointless and disruptive. Unlike OCD,

however, obsessive or compulsive phenomena are absent. In more severe

cases, patients forego social obligations and may stay awake all night,

neglecting their need to sleep, eat, or take medications. Consequently, motor

symptoms are worse and, if punding is undetected, patients are at risk for

receiving higher doses of DRT.
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Evaluation requires identification of co-morbid psychiatric conditions as

well as discrimination from disturbances with overlapping features. Hyper-

sexuality, gambling, or DRT abuse may co-occur, but not hypomanic mood

changes or goal-directed hyperactivity. The relationship of punding to goal-

directed and purposeful behaviors, such as artistic or other projects that

some PD patients pursue well into the night, has not been examined. With

the latter, patients find it calming to work undisturbed, but they may neglect

their sleep, which aggravates parkinsonism and cognitive complaints.

Treatment
Like DRT abuse, treatment of punding can be challenging because of the dis-

organization in the daily lives of patients and their non-adherence to pre-

scribed therapy. Patients and caregivers require education about the role of

DRT in treating motor symptoms and the importance of restorative sleep

and a daily schedule of balanced activities. Medications, especially rescue

medications, have to be limited, and doses may have to be rationed, espe-

cially during the night. The sleep disturbance can be treated with hypnotics

such as trazodone or antipsychotics such as quetiapine, but this can be met

with resistance by the patient. SSRIs were ineffective in reported cases. There

are no reports on the use of anti-seizure medicines used for mood-

stabilization or impulse-control. In-patient psychiatric hospitalization may

be necessary to control behaviors and medication administration, especially

when a dedicated caregiver is lacking.

Effects of neurosurgical treatments on behavior
Neurosurgical procedures such as ablative lesions of the globus pallidus

interna (GPi, pallidotomy) and deep brain stimulation (DBS) of the sub-

thalamic nucleus (STN) or ventral intermediate thalamus (VIM) are effective

treatments for advanced PD with medically uncontrolled motor fluctuations

and levodopa-induced involuntary movements. Ideal candidates are physi-

cally healthy and psychiatrically stable, younger patients without significant

cognitive impairment. With carefully selected patients, there are clinically

trivial, if any, immediate or longer-term postoperative effects on cognitive

function. On average, there are mild changes in mood, including relative

increases in apathy and decreased depression ratings.71,72 As mentioned

above, STN DBS can improve OCD and is potentially a therapy for refractory

OCD without PD.73 A small study showed mild but significantly improved

sexual functioning after bilateral STN DBS in men with PD under 60 years of
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age, but not in women or older men.74 Effects of STN-DBS on mood fluctua-

tions have not been well-studied, but some cases showed improvements.

Behavioral and cognitive complications after surgical treatments for PD

are less common. However, dramatic changes occur and underscore the

importance of pre- and postoperative psychiatric assessments and careful

management of pharmacological and stimulation treatments.75 There are

several reports of hypomania or mania in the immediate postoperative

period.76 This may be accompanied by psychosis and can last several

months. Abulia, aggression, disinhibition, hypersexuality, pathological gam-

bling, and lowered mood, including suicidality, also occur.77–79 Cognitive

losses affect attention, working memory, declarative memory, associative

learning, and verbal fluency.

Mechanisms
Potential mechanisms for psychiatric complications75 include the influence

of lesions or DBS on non-motor associative and limbic cortico-subcortical

loops, in addition to effects on motor circuits. Stimulation may also result in

acute neurotransmitter effects that have psychoactive effects. Hyperactive

behaviors or elevated mood may be related to additive effects of DRT and

STN stimulation, including effects of stimulation on nearby neural circuits

that affect emotional and affective behavior. Electrode misplacement into

adjacent areas could also stimulate cells that project to anterior cingulate,

ventral striatal, and frontal regions and have psychotropic effects.

Treatment
Psychiatric assessments before neurosurgical procedures should help identify

pre-existing disturbances and provide a baseline for tracking postoperative

status. Patients and families should be counseled about the potential for

behavioral or mood changes after DBS and to report them immediately.

Clinicians should be aware of the potential for psychiatric effects resulting

from combined effects of stimulation and medications and vigilant about

behavioral changes and the need for prompt interventions.

Conclusions

An array of behavioral disturbances occur in PD and these often have serious

consequences. As part of routine care, patients and families should be edu-

cated about the potential for these disturbances, as the status of DRT is often
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an important factor. Since patients or families may not be forthcoming

about symptoms, clinicians should screen for the development of behavioral

complications and adjust therapy accordingly. Few studies have addressed

specific treatment of these disturbances. Future studies should include con-

trolled trials that target the various behavioral disturbances in PD.
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Introduction

Parkinson’s disease (PD), a chronic, progressive neurodegenerative disorder

of unknown etiology, affects approximately 1% of the population over age

50 and up to 2.5% of the population over age 70. United States government

figures from 1994 estimate annual societal costs related to PD at $20 billion

dollars,1 and much of this appears related to higher hospitalization rates and

longer length of stay2 with accompanying disability driving much of the

healthcare utilization among these patients.3 Community studies have found

that PD patients have greater physical, social, and emotional disability than

that experienced by individuals with other chronic conditions such as dia-

betes mellitus.4 While the societal burden is measured in dollars, the impact

on patients and by extension their families, requires additional metrics. This

chapter will present information on the disabilities that often accompany

Parkinson’s disease, including definitions of key concepts in the disability

field, examples of the major areas of disability, means of assessment, a dis-

cussion of factors that influence both the presentation and extent of these

disabilities and finally suggestions for intervention and management.

Definitions

Impairments
Parkinson’s disease (PD), a neurodegenerative disorder, is characterized by

significant changes in the functioning of multiple body systems. These

Disability
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abnormalities of function are termed impairments. In PD the primary

impairments are of the motor system and include a slowing of movements

(bradykinesia), rigidity of the muscles, a resting tremor, poor posture, and an

expressionless face. In addition to these defining motor impairments, PD

patients also experience psychiatric impairments of mood and drive, which

can manifest as depression and apathy for a great many patients, and

include a reduction in spontaneity and initiation. Finally, there are impair-

ments of the intellect, which, for the majority of patients are not global,

but rather specific and include impairments of attention, concentration,

problem solving, and memory. Other body systems are also affected, pro-

ducing impairments of fatigue, sleep disturbance, and temperature sensi-

tivity, to name a few. Impairments are generally documented by clinical

assessment and objective testing, rather then patient report.

Disability
The impairments discussed above, as well as others, plus co-morbid con-

ditions, individually and in concert, produce significant disability for most

patients. Disability here refers to the inability to perform normal activities or

roles in the manner considered normal.5 These changes in activity level and

role performance span all aspects of patients’ lives from home-life to the

workplace. Normal physical, social, and occupational activities can become

disrupted and produce significant distress. It is, in fact, the disabilities, rather

than the impairments, that form the basis for much of the dialogue between

patients and their physicians, as patients attempt to describe the impact

of the disease for them personally as well as for their family. Disability

therefore is a self-report subjective measure in contrast to the objective

measurement of impairments. Table 13.1 presents a summary of body

systems that are affected in PD, the impairments that result and examples of

disabilities that can arise. Table 13.2 provides a summary of disability rating

scales, focused on specific areas of disability, which can be useful for clini-

cians in understanding and monitoring the impact of PD on patients’ daily

lives.

Physical disability

In general, physical disability is focused on tasks necessary for independent

living, and is the area of functioning most often assessed by clinicians.

Included here are tasks related to self-care, such as bathing, dressing,
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grooming and toileting, as well as tasks related to the maintenance of

independent living, including such things as maintaining household clean-

liness, managing medications, and maintaining mobility in the home and

community. Successful completion of these tasks generally requires both fine

and gross motor skills. Increasing disability on these tasks is associated with
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Table 13.1 Common impairments and disabilities in PD

Body systems Impairments Disabilities

Intellectual Memory, planning Completing tasks at work and home

Sensory Seeing, hearing, pain Social isolation

Emotion Mood regulation, volition Interacting with family members

Language Voice, speech Problems communicating at work

Motor Muscle, joint movement Putting on clothes, eating

Digestive Weight maintenance Lose of strength for tasks

Metabolic Thermoregulation Embarrassment due to sweating

Sleep regulation Fatigue, disrupted sleep Poor driving

Table 13.2 Instruments for the assessment of disability

Functional area Instruments Reference

Physical functioning Schwab & England ADL Scale 11

Northwestern University Disability Scale 12

Unified PD Rating Scale, Section II 13

Lawton IADL Scale 15

Social functioning PsychoSocial Questionnaire 48

Social Adjustment Scale 49

Groningen Social Disabilities Schedule 51

Occupational Self-Assessment of Occupational Functioning 71

functioning Social Adjustment Scale 49

Quality of life Extensive Disability Scale 54

Parkinson’s Disease Questionnaire-39 55

Parkinson’s Disease Quality of Life Questionnaire 56

Parkinson’s Disease Quality of Life Scale 57

General health Nottingham Health Profile 43

Sickness Impact Profile 44

Short Form Health Survey 45
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the duration of disease, and improvement in these tasks is found with both

pharmocologic and surgical treatment.6–11

Assessment
Assessment of basic skills which enable an individual to remain independent

focus on what are referred to as activities of daily living (ADL) and utilize

scales developed specifically for PD. These include the Schwab and England

Scale,12 the Northwestern University Disability Scale (NWDS)13 and the ADL

subscale of the Unified Parkinson’s Disease Rating Scale (UPDRS).14 The

Schwab & England Scale rates the patient’s overall capacity to complete basic

activities as a percentage of their normal abilities, ranging from 0% which

reflects an individual who is bed-ridden and unable to complete any self-care

to 100% for the individual whose daily tasks remain at pre-morbid levels.

The NWDS asks the patient to rate their performance on six functions

(walking, dressing, speech, hygiene, eating, and feeding), using a 10-point

scale with the use of descriptors for each point on the scale. The UPDRS

includes assessment of 12 activities, including such things as turning over in

bed, writing, using eating utensils, graded on a 5-point scale with higher

scores reflecting greater severity. A recent comparison of these scales reported

that the UPDRS and NWDS have moderate to good reliability and validity.15

Instrumental activities of daily life, which include household activities,

driving, telephone use, and medication managements are part of the Lawton

IADL Scale, where items are endorsed on an anchored scale of increasing

difficulty.16

Interaction of impairments
While the impact of motor impairments on daily living task seems obvious,

physical disability is also affected by impairments in other domains. The

relationship of psychiatric impairments to physical disability in PD has

received considerable attention. Most studies find that anxiety and ratings

of physical disability are unrelated,17–20 while the relationship between

depression and physical disability is less clear. Several cross-sectional, as well

as three longitudinal studies report a positive association between disability

and depression.21–27 These findings are interpreted as evidence of reactive

depression in PD. However, as Brown notes from his follow-up of the ori-

ginal study cohort,28 the relationship between depression and disability is

not linear. Patients who were not depressed at the initial assessment, but

were at follow-up showed an increase in ADL disability, but so did patients
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whose depression had remitted.25 Interestingly, Cole found depression to be

predictive of physical disability, as well as social disability, but only for

males.21 Other studies, however, find no relationship between the two,29–34

supporting the view that depression reflects the underlying pathology of

PD.35 In addition, surgical outcome studies of pallidotomy in PD patients

report reductions in depressive and anxiety symptoms independent of

improvement in motor activity.36–38

Increasing physical disability has been reported to accompany intellectual

decline in several studies.30,32,39–41 Two of the studies32,41 noted poorer cog-

nitive performance associated with more severe bradykinesia. A longitudinal

12-month study documented decline in both cognition and ADL func-

tioning in 92 PD patients and found this decline to accelerate in those

patients with baseline depression, providing evidence for the synergistic

effect of both cognitive and psychiatric impairments on physical func-

tioning.42 Finally, the contribution of multiple impairments to physical

disability has been noted in a recent community study.43

Social disability

Social functioning focuses on the patient’s interactions with others and their

performance in family and social roles. The impairments that accompany PD

can result in patients no longer sustaining their normal role function. Motor

impairments, for example, may interfere with the normal household tasks,

such as house cleaning, lawn maintenance, getting groceries, to name a few.

This then necessitates a redistribution of tasks within the family, impacting

all family members. It also may change role dynamics, that is, the individual

who was responsible for the household now needs personal care from other

family members. Restructuring roles within the family can often be difficult

and requires forthright discussions among all members.

Maintaining social interaction outside the family unit also can be altered

by the impairments that accompany PD. For example, when attending social

gatherings, cognitive impairments, such as attention difficulties can make it

difficult for patients to concentrate and attend to one conversation when

there are others in the background. Cognitive problems with planning,

organizing and sequencing can also have consequences for maintaining

social contacts with friends and family members. Psychiatric and motor

impairments can interact to induce social withdrawal in some patients and

result in isolation.
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Assessment
Assessment of social functioning has been included in several studies of

treatment outcomes employing scales designed to assess the impact of

illness, including the Nottingham Health Profile (NHP),44 the Sickness

Impact Profile (SIP)45 and the Short Form Health Survey (SF-36).46 These

surveys contain items relating to social isolation, social functioning, or social

support. Studies using these scales for the assessment of treatment outcomes

following levodopa, pallidotomy and implants have all reported improve-

ments in social functioning,8–11 with a recent study suggesting that females

show a greater improvement than males.47 A recent report by Helofson and

colleagues finds fatigue to have a significant impact on social functioning as

measured by the SF-36.48 These instruments include items related to social

functioning but assess a variety of other areas. Two other self-report instru-

ments provide a more focused assessment of social and role functioning.

One, the PsychoSocial questionnaire asks patients to indicate on a 4-point

scale the degree of difficulty or problems they have regarding 11 items.49 The

second, an instrument designed solely for social functioning, not normally

used for PD assessment, which provides a more thorough examination is the

Social Adjustment Scale, a self-report instrument that contains 42 questions

that measure either instrumental or expressive role performance in six major

areas of functioning.50 These include work as a worker, housewife, or

student; social and leisure activities; relationships with extended family;

marital roles as a spouse, a parent, and a member of a family unit. The scale

has been shown to be sensitive to improvement in patients with

depression.51 Finally, although more time consuming, the Groningen Social

Disabilities Schedule, a semi-structured interview, provides for the

opportunity to explore social functioning unconstrained by standardized

questions. This schedule has been extensively used to examine social dis-

ability in psychiatric disorders.52

Global measures: quality of life
Concerns that the NHP, SIP, and SF-36 scales do not assess functions

necessarily relevant to PD and may not be sensitive to subtle changes which

might occur in PD53,54 prompted development of several global measures of

functioning targeted specifically to PD. These instruments are more compre-

hensive and have been designed to more fully document the effects of PD on

the lives of patients. These include the Extensive Disability Scale (EDS),55 the

Parkinson’s Disease Questionnaire-39 (PDQ-39),56 the Parkinson’s Disease
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Quality of Life Questionnaire (PDQL),57 and the Parkinson’s Disease Quality

of Life Scale (PDQUALIF).58 All provide patients with a list, which includes

both disease symptoms and life activities, and ask them to indicate how fre-

quently they have these difficulties. The PDQL for example,57 is self-adminis-

tered and contains 37 items relating to parkinsonian symptoms, systemic

symptoms, social functional, and emotional well-being. Patients indicate

how often during the previous 3 months they had trouble with the item.

Responses use a 5-point Leikert scale that ranges from “all of the time” to

“never.” Although these instruments contain items that are related to social

functioning, with the PDQUALIF containing the most, they are really con-

sidered more global measures of “quality of life” and include assessment of

both impairments and disabilities.

Interaction of impairments
A study by Hobson and colleagues59 found greater difficulty on the PDQL

was related to older age, greater depressive symptomatology, and poorer cog-

nitive function. Thus a combination of impairments proved to be related to

overall life quality. A similar pattern was reported using both the PDQ-39

and NHP, where among several predictors of poor QOL, depressive

symptoms proved the most important.60,61 A recent study also using the

PDQ-39, found an increase in quality of life following unilateral palli-

dotomy, particularly in the areas of mobility, ADL, emotion, and pain.

Interestingly, these improvements were unrelated to clinical evaluation of

change.62 Several studies have examined the relationship of motor impair-

ments to physical disability looking at QOL or life satisfaction, finding

motor impairments were related not only to physical disability but also to

life satisfaction.63,64 Finally, a comparison of young versus older-onset PD

cases, found poorer QOL among the young-onset cases with more significant

motor, and psychiatric impairments.65

Occupational disability

There has been little study of the impact of PD on other areas of normal

activity, such as employment. Patient interviews indicate that the problems

associated with PD go beyond activities that are related to motor impair-

ments.66–68 These problems affect all aspects of patients’ lives, for example

surveys of PD patients living in the community report up to 40% retire early

and 71% give up driving because of their disease.6,69 A recent survey of 148
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PD patients who developed PD before the age of 65 found over 79% retired

early, however no factors were identified that increased the risk of leaving

work.70 There are obviously many factors involved in the withdrawal from

the workforce. For example, analysis of the Survey of Disability and Work,

which included over 5000 men and women ages 35–64, found high self-

esteem related to lower disability even among those with severe impair-

ments, supporting the notion that non-medical factors are likely related to

maintenance of work roles.71

Assessment of occupational disability does not easily lend itself to stan-

dardized questionnaires since job requirements vary greatly. However, there

are certain areas that need to be examined and these include the quality and

quantity of job performance as well as interactions with colleagues. The Self-

Assessment of Occupational Functioning is a 23-item self-assessment of the

patients’ perceptions of their own strengths and weaknesses relative to occupa-

tional functioning.72 Each item is rated on a 3-point ordinal scale indicating

whether the individual perceives this item to be a personal strength, an ade-

quate area of function, or an area that needs improvement. The test has been

used with patients entering occupational rehabilitation. The Social Adjustment

Scale51 mentioned above, also contains items related to work roles.

It is not difficult to imagine the possible impact motor, psychiatric and

cognitive impairments can have on staying in the workplace. Most jobs

require organizing space and materials, completing work on time, devel-

oping plans for job completion, seeing tasks to completion, maintaining

focus on tasks at hand, and interacting with co-workers. Disability can be

reduced often with accommodations in the workplace. These usually have

more to do with re-structuring the job demands than with altering the

physical environment. These changes require a willing employer and a

flexible workplace. For example, one patient, a 53-year-old engineer, was

able to reduce his focus to one aspect of project management and then

perform this for several projects, instead of handling all aspects of a single

project. On the other hand, another patient, whose job involved traveling to

see clients, was given poor performance ratings and ultimately fired because

of the increased travel time required.

Personality and disability

There has been little study of individual patients’ personal characteristics or

attributes and how these might affect disability. One recent PD study
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examined 86 individuals between the ages of 51–87 to assess the effects of

physical disability, stage of disease, depression, mastery and health locus of

control on the patients’ quality of life as rated on a 5-point scale. Their

findings indicated that only the sense of mastery or control was related to

the patient’s rating of life quality.73 Similar findings come from two recent

epidemiological studies that report the relationship of psychological

attributes to changes in disability status. A community-based longitudinal

study of 575 elderly individuals found that feelings of perceived control or

mastery were highly associated with the absence of disability.74 The study by

Schieman and Turner75 found a synergistic relationship between age, dis-

ability and the sense of mastery. A more recent, smaller-scale study of 74

patients, also found that psychosocial adjustment was inversely related to

perceptions of control.76 Studies of personality in PD have focused on the

search for premorbid traits which may represent latent disease77–79 rather

than examining personality traits as they may be related to disability in this

disease.

Changes in disability in response to PD treatments

While, over the entire course of the disease, disability can be expected to

increase,80–82 current treatments for both motor and psychiatric impairments

alter the trajectory of this disability. Standard treatments for PD reduce

motor symptoms and thus in general reduce physical disability, as well as

other areas of disability. For example, the reduction in tremor can reduce

stigma and thus reduce social disability. However, treatment side-effects,

such as the development of “on-off” motor states, for example, can add to

the fluctuations in daily functioning and hence can increase disability.83,84

Pharmacologic treatments for the cognitive impairments in PD, primarily

cholinesterase inhibitors, find some improvements in cognition,85–87 however

few studies examine accompanying changes in disability. One that has, a

case series of patients receiving rivastigmine (Exelon), a drug that inhibits

both acetylcholinesterase and butyrylcholinesterase, found improvement

both in cognition and functional abilities.88

PD patients with severe motor impairments that can no longer be effect-

ively treated with medications may undergo pallidotomy or deep brain

stimulation (DBS). These procedures are very successful in reducing motor

symptoms and subsequently generally improve physical disability, specifi-

cally activities of daily living, for most patients.8,89–94
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Although almost all studies of surgical outcomes assess motor impair-

ments and physical disability, there are several studies that have assessed

other aspects of disability as well. A recent study by Lagrange and colleagues

assessed quality of life in 60 patients prior to and 12 months following DBS,

utilizing the PDQL.95 In addition to improvements in ADLs, all patients

showed improvement on the PDQL in all four domains, one of which is

social functioning. Inspection of those data found improvement in motor

impairments highly related to improvements in social functioning. This can

be attributed to not only the improvement in mobility but also the

reduction in stigma often attached to individuals with severe dyskinesias.

Baron’s study of 15 patients used the instrument from the Medial Outcomes

Study to measure a number of areas of disability. Physical functioning, social

functioning, and vitality all showed improvement at 3-month follow-up,

with no further improvement at 12 months.8 Emotional functioning did not

show any change with the surgical procedure. Longer-term follow-up of

surgical cases has reported sustained improved in quality of life for these

patients.96

Finally, there have been several studies of comprehensive, multidisci-

plinary rehabilitation programs for individuals with PD, with diverging

results. A study by Trend and colleagues97 evaluated 118 patients, without

cognitive impairment, enrolled in a 6-week program which included indi-

vidual treatment from a specialist team and weekly group educational and

relaxation activities. Assessment at the end of the program found a

significant increase in quality of life, with those with more severe disease

showing greater improvement. These improvements in global quality of

life may be related to the improvement in mobility and gait and the

reduction in depression noted in the study. In contrast, a similar study with

longer follow-up did not find sustained improvement.98 Wade and col-

leagues examined 144 patients, without serious cognitive impairments, at

baseline and 6-month follow-up, 4 months after having received 6 weeks of

group educational activities as well as individualized multidisciplinary reha-

bilitation services. This study examines patient status 4 months after ser-

vices, rather then immediately following the intervention. In this case,

while there was sustained improvement in selected motor abilities, patients

showed significant decline in emotional health and overall quality of life.

Thus, it may be that sustained or different services or interventions are

required to reduce disability in PD where the nature of the disease is

progressive.
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Conclusions

In summary, PD patients suffer significant disability as a consequence of the

motor, psychiatric, and cognitive impairments that occur with this disease.

This disability affects all realms of the patient’s life including the most

obvious, self-care, as well as family roles, and occupational success. The level

of impairments affects the subsequent disability but individual character-

istics, such as personality traits, as well as environmental factors, such as an

understanding boss, contribute to the variation seen in PD patients, and

helps explain why patients with the same impairments can have a very

different disability profile.

Improvement or stabilization of these disabilities requires a multi-focused

approach. This can include physical therapy, individual psychological and

family counseling, and employment counseling, which may need to be

ongoing. Working provides a deep and sustaining sense of worth, contri-

bution to one’s family and the community, and general sense of satisfaction,

and PD patients are no exception. Being creative in helping these patients

retain all their roles, while perhaps adjusting their expectations, is critically

important.
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Introduction

Once Parkinson’s disease (PD) is diagnosed, an individual must begin to cope

with the realization that he or she has a chronic, progressive disease that will

substantially alter one’s life. First, there is the wide range of emotional

responses that are common following diagnosis – from anger and denial to

despair and sorrow. In addition, studies on the stress of chronic illness find

that there is an awareness that life will be different, that goals must be

changed, and that managing the illness will become the focus of daily life.1,2

As a patient with PD begins the adjustment process, the disease pervades the

sense of who one is as a person.3 Some incorporate PD into their identities in

positive ways that bode well for adjustment, seeing their symptoms as chal-

lenges with which they must find ways to cope, and hoping to make the best

of the situation.4 For example, one person who we saw said that the most

important thing for him was to be able to walk in the PD marathon – despite

his significant mobility impairments. Others incorporate the illness into

their sense of self in negative ways and come to see themselves as victims of

the disease; this interferes with their ability to take control and manage the

disease in proactive ways. This chapter reviews coping styles in PD and

makes some suggestions on positive ways of coping based on research studies

as well as clinical experience.

Coping
Leslie D Frazier and Laura Marsh
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Stress, coping, and adaptation

In order to understand how patients cope with PD, it is necessary to under-

stand the process of coping generally. Whether stress comes from major life

events (e.g. the birth of a child, the diagnosis of an illness, a promotion at

work, a traffic accident), or daily hassles (e.g., commuter traffic, unpleasant

salespeople, bills in the mail), coping is an interactive process between the

individual and the environment.5 According to Lazarus and Folkman,5 at the

moment we become aware of stress, we appraise it to determine if it is

threatening or challenging (i.e., primary appraisal) and whether we have the

resources to deal with it (i.e., secondary appraisal). An event is stressful when

it is perceived as taxing or exceeding one’s resources.5 Adaptation to stressors

is affected by coping processes.

There are a number of proposed theories on adaptation to a chronic illness

such as PD, but no adaptive process is universal.6 The phases of adaptation

can include periods of shock, anxiety, denial, depression, internalized anger,

externalized hostility, acknowledgment, and adjustment. For any given indi-

vidual, elements may be skipped or reverse, and some individuals stay fixed

at one stage (Figure 14.1). A new set of symptoms, such as onset of a

depressive episode, or progression of the disease may send a person back to

an earlier stage. Importantly, clinicians can facilitate the processes of

adaptation, especially the transition from the acknowledgment phase, when

patients reconcile the permanency of PD as an aspect of their self-concept, to

a final phase of adjustment. The adjusted patient can accept their functional

changes and limitations on an emotional level and integrate these changes

into their life circumstances. Consequently, the adjusted patient is able to re-

establish a positive sense of self-worth, realize new potentials, pursue new

goals, and overcome obstacles.
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Figure 14.1 Theoretical phases of adaptation to chronic illness.
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Coping is the term used to describe the cognitive and behavioral efforts

employed by an individual to manage stressful events,5 whether they rep-

resent specific external circumstances, such as meeting a deadline, or internal

experiences, such as the awareness that symptoms of PD accumulate over

time.7 Decades of research on stress have found that a number of personality

factors influence adjustment and coping. For example, hardy individuals

(those who have a high degree of control over life, a commitment to life, and

who see obstacles as challenges and potential avenues for growth) cope better

(have better health-related outcomes) than those who are lower in hardiness.8

Indeed, a great deal of research has focused on the role of perceived control

on disease-related stress management. In patients with PD, most studies show

that physical aspects of PD and disease severity have a limited role in psycho-

logical adaptation to PD and do not correspond directly to subjective well-

being.9,10 However, the strong belief that one is able to control one’s

adaptation to PD appears to be associated with adaptive coping.11

The resources one brings to bear on a situation significantly impact the

ability to respond to stressors. Coping resources can range from internal abil-

ities such as creativity and intellect, to external resources such as finances

and friends. In particular, social support (both instrumental and emotional)

is essential for coping with major stressors such as living with a chronic con-

dition. In general, coping efforts are either directed at changing or amelio-

rating the stressor (i.e., action-oriented, problem-focused coping), or at

managing the emotional impact of the stress (i.e., emotional regulation,

emotional or behavioral disengagement, cognitive reframing). More recently,

studies have found a beneficial influence of religion and spirituality in

relation to coping with illness.12

Most people, regardless of the stressor, use a combination of coping strat-

egies and are flexible enough to change or modify strategies that are not

working. For coping to be successful, two conditions must be met. First, the

coping strategy must be appropriate for the situation. Second, coping strategies

must be flexible in order to adjust to the dynamic nature of chronic illness.

The importance of developing coping strategies that are tailored to the specific

situation cannot be emphasized enough. That is, if one has some degree of

control over a situation, then trying to change it may help. However, if the

source of stress is something that cannot be controlled, a focus on dealing with

the emotional response to the stress may be more adaptive than trying to

change the situation. In PD, the belief that one can control the disease itself

can be maladaptive if unsuccessful efforts lead to disappointment and anguish.
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Research on coping with chronic illness in general,13 and PD in

particular,4,14 shows that patients who cope best use problem-focused coping

for management of symptoms and emotional-focused coping for living with

the stress of being a patient with PD. In fact, our research shows that people

with PD are extremely creative in managing the wide array of symptoms that

may interfere with their functioning, and that those who cope best find new

solutions to each change in symptoms. For example, one woman, a former

dance instructor, found that as her medications wore off and her walking

became difficult she could waltz across the room and get to where she was

going easily and gracefully! This person also reported that she turned to gar-

dening and listening to music when she felt discouraged by her illness. Her

greatest fear, she said, was that she would become bitter because of her

illness. Thus, she was finding action-oriented, problem-focused coping strat-

egies for managing the symptoms and emotional outlets for managing the

larger stress of being chronically ill.

Coping with Parkinson’s disease

Influence of disease-related stressors on coping strategies
The above anecdote illustrates the general findings from research examining

coping in PD.15 How an individual copes with the specific stressful symptoms

of the disease in them has a significant effect on overall function and well-

being. Some patterns are more useful and promote better quality of life and

adjustment over time.

Based on the idea that different symptoms of PD present different degrees

of stress, it seems that the most effective coping occurs when patients are

able to tailor coping strategies to the specific types of stressors. In our

study,14 participants were 145 PD patients ranging in age from 48 to 91

(mean age 73). The symptoms of PD were broken down into three groups of

disease-related stressors: physical stressors (i.e., bathing/toileting, posture,

walking, rigidity, tremor, falling, difficulty with sexual activity, difficulty

getting up from a chair, drooling, etc.); cognitive stressors (i.e., forgetfulness,

slowed thinking, poor concentration, lack of mental energy, confusion, etc.);

and psychosocial stressors (i.e., isolation, dependency on others, feeling of

being a burden, feeling misunderstood, depression, loss of self-respect, loss of

control, pressure of others’ expectations, etc.). For each type of stressor, each

participant was asked to pick the “most stressful symptom you are currently

coping with.” These individuals with PD had been ill for an average of 8
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years and most reported that their symptoms (as a whole) were mildly to

moderately severe and that their medications (as a whole) were moderately

to mostly effective at managing the symptoms. Nonetheless, their symptoms

were quite stressful. Table 14.1 shows the percentage of PD patients

reporting various types of stressors as their “most stressful symptom.”

In the same study,14 after selecting the “Most stressful symptom” in each

category, patients were administered a modified version of the Cope Scale16

to determine what coping techniques were used to deal with that specific

stressor. The coping behaviors were grouped into three distinct coping

dimensions (Table 14.2). In this sample, individuals used active coping or

emotional regulation most often. There was also an interaction among

coping and stressors; that is, patients with PD were indeed using different

coping strategies for different types of stressors.

Perhaps more importantly, this study also examined the influence of

coping on quality of life. Beyond the influence of PD severity, coping strat-

egies exerted a selective effect on mental and physical health outcomes.

Severe symptoms (regardless of type) coupled with the use of distancing
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Table 14.1 Types of stressors considered stressful for PD patients14

Type of stressor “Most stressful symptom” (% reporting)

Physical

Rigidity 17

Tremor 14

Getting up from a chair 11

Falling 11

Cognitive

Lack of mental energy 26

Difficulty sleeping 14

Forgetfulness 13

Slowed thinking 11

Psychosocial

Being dependent on others 21

Feeling of being a burden to others 17

Depression 15

Loss of control 14

Feeling misunderstood by others 10
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significantly increased stress and lessened quality of life. However, less use of

distancing, especially for cognitive stressors, was associated with higher

quality of life scores.

In terms of clinical applications of the above data, a key point is that

patients with PD report an array of stressful problems with physical and cog-

nitive symptoms as well as psychosocial functioning. More successful coping

is evident in those who tailor their coping strategies to specific stressors. Fur-

thermore, there is a greater reliance on emotional regulation across stressors.

Because of these results, we believe that successful interventions for PD

patients should teach stress appraisal and techniques to match or tailor

coping efforts to specific stressful symptoms.

Coping with PD over time
For coping to be successful at relieving distress and promoting quality of life,

patients must adapt their strategies to the changing course of their illness. As

the illness progresses, new symptoms emerge, old symptoms worsen, functional

abilities change, and anxiety and depression fluctuate in response to these

changes. Thus, strategies for managing these stressors must change as well.
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Table 14.2 Types of coping and related behaviors used by patients

with PD14

Coping dimension Coping behaviors

Active coping I take additional action to try to get rid of the problem

I put aside other activities to concentrate on the problem

I force myself to wait for the right time to do something 

about the problem

I consult others who have had similar problems about 

what they did

Emotional regulation I talk to someone about how I feel

I look for something good in what is happening

I learn to accept and live with it

I get upset and let my emotions out

Distancing I seek God’s help

I refuse to believe it has happened

I turn to other activities to take my mind off things

I admit to myself that I can’t deal with it, and quit trying
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In order to understand what promotes adaptation to downturns in health

within the context of PD, we studied a group of people with PD over a 2-year

period.17 We found that the severity of PD symptoms worsened significantly

over time, as did the stress of being ill and quality of life, specifically in the

areas of general self-reported health, physical functioning and social func-

tioning. While the symptoms reported as “Most stressful” at baseline did not

change, changes in the disease influenced changes in coping. Specifically,

when there was greater change in the severity of the illness, patients were

more likely to turn to less effective coping strategies, such as distancing.

However, positive changes in quality of life over time were related to greater

use of effective coping strategies, such as emotional regulation and less

distancing.

In this sample of patients, patterns of coping with PD over time generally

remained stable, although this predicted poorer quality of life. While the

role of cognitive impairments or co-morbid psychiatric disturbances was not

examined, patients were more likely to maintain the same coping patterns if

they were older, had more severe illness, and experienced greater distress.

Yet, there were some patients in the sample with evidence for less stable

and more flexible coping patterns. These patients changed their coping

approaches, and this pattern was significantly related to optimal outcomes

(i.e., better mental and physical health). Thus, among well-adjusted PD

patients, being flexible enough to change coping strategies is related to less

stress and better quality of life.

The sense of self in coping with PD

Being diagnosed with a chronic illness influences every aspect of a person’s

life and most deeply affects one’s sense of who they are as a person. The

process of adaptation that occurs as one begins to manage the illness on a

day-to-day basis and cope with the impact it has on one’s life, is a process of

reorganizing our sense of self. Our work has also examined the extent to

which illness becomes embodied in patients’ self-representations.4,17 More

specifically, the role of illness in shaping who we are has been of interest as a

mechanism for distinguishing among those PD patients who see their illness

as a challenge and those who see themselves as victims of their illness. In

general, what we have found is that having PD affects all aspects of one’s

sense of self, and that incorporating the illness into one’s sense of self in

positive ways promotes better adjustment.
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Future directions of research on coping
Psychological research is useful for examining general ways of coping, but it

is not able to detail the nuances and unique efforts of individuals in their

quest to manage their illness. Also, social support is a whole different arena

in which coping occurs and needs to be examined. The studies reported

above examine individuals’ coping efforts within the context of their illness.

However, most of these individuals had spouses, children, caregivers,

healthcare professionals, support groups, religious organizations, and other

groups of people who help them in their quest to cope with their disease.

More research must be done to examine the different types of social support

provided to PD patients (i.e., instrumental, emotional, financial, disease-

related) in order to determine what social supports are most helpful and how

social supports can best facilitate patients’ adjustment to illness.18 Third,

coping with PD happens within the context of family and the caregiver is an

important influence on the successful adaptation of the patient. Research

has also examined coping in caregivers and found that certain patterns lead

to better mental and physical well-being in caregivers as well.19,20 Caregiver

stress is discussed in detail in Chapter 19.

Impact of psychiatric disturbances in Parkinson’s
disease on coping

While coping styles have been examined as predictors of depressive

symptoms, the impact of discrete psychiatric disorders or cognitive deficits

on coping with PD has not been studied explicitly. In our experience,

patients often suggest that their mood disorders are the result of maladaptive

coping skills, but the opposite is more likely true. While ineffective coping

and poor adjustment can occur in the absence of mood disorders, mood and

anxiety disorders undermine some of the most important coping strategies.

For example, maintaining a positive attitude is barely an option for an indi-

vidual with a major depressive disorder and successful coping and adap-

tation are virtually impossible in the face of an untreated mood disorder.

Problem-solving strategies can be difficult to conceive for individuals who

feel hopeless or are overwhelmed by anxiety. Memory and executive dys-

function early in the course also affect problem-solving, as discussed in

Chapter 5. As PD progresses, the cognitive impairments can affect more

domains of functioning and the burden of coping shifts more to the
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caregiver, whose coping strategies become more relevant and a focus of

patient management.21

A minority of studies on coping in PD report on the role of depressive

symptoms. One study, a postal survey of 136 patients with PD, showed that

a positive affect and outlook were related to high self-esteem, instrumental

supports (in order to accomplish daily tasks) and positive coping styles (e.g.,

problem solving and self-reassuring behaviors.10 By contrast, low self-esteem

and negative coping styles such as pessimism, self-criticism, procrastination

over practical matters, and eating to take ones mind off things (such as

depression) were most predictive of depression. Another study described the

patterns or clusters of adaptation among 44 patients with PD.9 Well-adjusted

patients tended to be optimistic and dismiss negative thoughts from their

mind. A second group, classified as the “Depressed and worried,” constantly

struggled with accepting the diagnosis, and this was associated with anxiety,

frustration, and depression. Even when there were only mild symptoms,

affected patients resented their losses, felt stigmatized, and experienced

intrusive anxiety about emotional symptoms. It is possible that at least some

of the individuals in the second group had a pervasive mood disorder that

limited their successful adaptation and coping. Furthermore, an important

component of ongoing psychiatric treatment and relapse prevention should

be the facilitation of successful adaptation and coping.

Ways that clinicians can facilitate coping with
Parkinson’s disease

Coping, by definition, represents the efforts of the individual and it is an

integral aspect of disease management. Since most hours in a day are spent

apart from medical contact, clinicians must help patients become aware of

their role in disease self-management so that they can cope optimally. Clini-

cians can facilitate self-management by making sure that psychiatric distur-

bances are identified and treated, distinguishing between psychopathological

symptoms and understandable emotional changes, helping patients also

appreciate those differences, and analyzing what coping strategies are

used. Clinicians should educate patients and their families about PD,

including its varied manifestations, the expected outcomes and potential

side-effects of different treatments, and interactions between its motor, cog-

nitive, and psychiatric aspects, as described throughout this book. Successful
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psychoeducational interventions for PD patients should teach stress

appraisal and techniques to “match” coping efforts to specific stressful

symptoms. Clinicians should also encourage patients to educate themselves

independently. To that end, they should be informed about lay PD organ-

izations that are listed in Appendix B and provide invaluable educational

resources. On a local level, PD support groups provide a combination of edu-

cational programs and social support, both of which are helpful. Advocacy

organizations provide similar benefits but strive to increase awareness about

PD to the general public and, in particular, government organizations that

influence funding for research into and treatment of PD. As described in

Chapter 19, involvement in this collective effort has a powerful and

favorable impact on how some individuals adjust to PD.

In some patients (or family members), psychotherapy may be needed to

help with the process of adaptation. Depending on the circumstances,

insight-oriented, supportive and resilience-building, problem-solving ori-

ented, and/or cognitive-behavioral therapies can be appropriate.22 Different

approaches may be needed from day to day. For other patients, it may be

necessary to treat a mood disorder before successful adaptation and coping

with self-management is possible. Cognitive and physical impairments may

also limit problem-solving abilities; this should be acknowledged and incor-

porated into the treatment plan. However, even patients with advanced PD

and dementia benefit from coping strategies that promote emotional self-

regulation. One woman with advanced PD and significant cognitive deficits

was wheelchair-bound and completely dependent on others for her physical

needs. Yet, she could describe her longstanding and ongoing role in the

mutual love within her family, and that gave her a positive sense of self-

worth.

Practical aspects of coping with Parkinson’s disease

Living with PD involves chronic and recurrent physical, emotional, and

social stressors on a daily basis and a tendency for increased stress to

aggravate motor symptoms.23 Coping strategies that are most helpful to

patients with PD are those that are directed appropriately at either problem-

solving or emotional regulation. Table 14.3 shows the top-ten coping

strategies used by patients with young-onset PD. It is important to regard

obstacles as challenges to be overcome, rather than hopeless barriers. This

positive approach allows for a sense of pride, control, hopefulness, and

244 Psychiatric Issues in Parkinson’s Disease

14 psychiatric450.ch14  23/8/2005  14:27  Page 244



creativity that, in turn, helps one to cope more effectively. It is often helpful

to make a list of the difficulties that are associated with the illness and find

practical solutions for each of these. Many times, other individuals with PD

will discover creative solutions, so discussing particular problems with others

who have the illness can be enlightening. PD support groups are particularly

useful for this purpose. Sharing solutions and working together to solve

practical problems enhances a collective, as well as an individual, sense of

control. For example, some support groups have started “equipment closets”

of canes, walkers, and other assistive devices that can be shared as needed by

other individuals in the group. In addition, there are many patient-oriented

websites (see Appendix B) that provide practical advice. We have also found

that the variety of self-help books available may have useful hints and we

encourage patients to browse through these books.

Flexibility in coping strategies is extremely important. If one has a

strategy that helped in the past but no longer works, try altering the

approach. A typical example of this is constipation. An approach that previ-

ously worked may not work as well as the illness progresses. There are a

variety of strategies available – try the next one. Remember that there are a

variety of problems in PD that are physical, cognitive and psychological and

may require different approaches. Unwittingly, it is possible to use strategies

that aggravate distress, as sometimes happens in response to “off-period”

akinetic periods.24 Try to identify these problems clearly and set reasonable

goals.
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Table 14.3 Top 10 coping strategies used by patients with young onset

Parkinson’s disease (n � 29) (Gerstenhaber M and Marsh L,

unpublished data)

1. Educating self

2. Exercise

3. Being objective about one’s various circumstances

4. Taking one step at a time

5. Being aware of one’s strengths

6. Advocating for one’s self

7. Maintaining a sense of humor

8. Being an active participant

9. Engaging family support

10. Educating others
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The importance of social supports in coping with PD cannot be

overstated.23 Do not try to cope alone – work to maintain relationships with

your family and friends. As the illness progresses, it can become more dif-

ficult to do this, and easier to find reasons to avoid people. In the absence of

an untreated psychiatric disturbance, the urge to isolate oneself must

be fought. Find practical solutions to the barriers. The sense of community

that evolves from participation in PD support groups, community service,

volunteer activities, and time with friends is a superb way to cope with the

illness. We find that individuals who become involved in advocating for the

illness, either through political activity or by volunteering for research

projects, find great comfort in their contributions. Be creative in looking for

outlets.

Exercise is a wonderful way to cope with many of the physical and psy-

chological problems of this illness. The topic is more fully discussed else-

where in the book, but mild, regular exercise is crucial. Religion is very

helpful to many people trying to cope with this illness. While not everyone

comes easily to religion, examine your own life to see if this source of effort

may have a role.

Lastly, maintaining hope is crucial for someone coping with PD. A cure

for this illness may not be around the next corner, but there have

been significant and promising recent advances in PD research. Active

involvement in advocacy groups, research, support groups, your religious

community, and life in general is the best approach to maintaining hope

and coping with this illness.
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Introduction

In the first case of Parkinson’s disease ever described, James Parkinson com-

mented in 1817 that this was a patient who, “. . . had industriously followed

the business of a gardener, leading a life of remarkable temperance and

sobriety.”1 This thought was emphasized in 1913 by Carl Camp, a well

known neurologist, writing in Modern Treatment of Nervous and Mental Dis-

eases who noted, “It would seem that paralysis agitans affected mostly those

persons whose lives had been devoted to hard work. . . . The people who take

their work to bed with them and who never come under the inhibiting influ-

ences of tobacco or alcohol are the kind that are most frequently affected. In

this respect, the disease may be almost regarded as a badge of respectable

endeavor.”2

Since that time, many reports have examined the association between

personality or behavioral traits and Parkinson’s disease (PD). While the

concept remains controversial, most of these reports suggest that patients

who develop PD generally show a tendency towards a premorbid personality

profile of industriousness, inflexibility, punctuality, cautiousness and lack of

novelty seeking, and that these traits persist after the onset of the motor

illness. Such a proposition, necessarily based on retrospective data and

elusive concepts of personality, is, of course, hard to prove. In this chapter, I

will review the efforts that have been made to identify personality traits asso-

ciated with PD, and briefly discuss the importance of these issues for clinical

care.

Personality issues
Matthew Menza
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Early studies of personality in Parkinson’s disease

Most of the early studies of personality in PD are described in psychoana-

lytic terms that sound dated to the modern ear. They often suggest that the

illness itself is somehow caused by intra-psychic conflicts. While these con-

cepts do not sit well with contemporary psychiatric and neurological

theory, the authors of these reports do identify traits that we can recognize

today. For example, in 1948, Booth,3 using the Rorschach and clinical inter-

views, as well as handwriting from the premorbid period, evaluated 66 PD

patients. He found that the personality is characterized by an urge toward

action, industriousness, striving for independence, authority and success

within a rigid, usually moralistic, behavior pattern. He describes a religious

attitude towards success and a loyalty to the mores of their childhood

milieu. Prichard et al.4 evaluated 100 PD patients from private practice and

a hospital clinic. They describe the majority of the patients as either sub-

missive, dependent, obsessive and perfectionist, or as worried over their

health. In 1960, Mitscherllich,5 after studying 40 PD patients, notes that the

highest values are cleanliness, order, decency and punctuality and that they

are usually industrious, very exact and extraordinarily ambitious. Prick, in

1966,6 comments that, as a group, they were courteous, polite, honest,

trustworthy, altruistic, conscientious, punctual. There are many of these

early studies that, with fair unanimity, describe these PD patients in similar

terms.

Studies in Parkinson’s disease patients and control
subjects

In the late 1960s, investigators began to apply more sophisticated research

methodology to the question of personality in PD. They began to use stan-

dardized psychological tests in studying groups of patients with PD and com-

paring them to other control groups. Hubble et al.7 in 1993, compared the

remote and current personality features in 35 patients with PD and 35 con-

trols. In the premorbid state, patients with PD were viewed as withdrawn

and dependent. After disease onset, they were less talkative, less flexible and

more generous, even-tempered and cautious than controls. Over the past 30

years there have been many of these studies using assessment instruments

such as the California Psychological Inventory,8 the MMPI,9 and the NEO-

Personality Inventory.10
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These studies have given somewhat more credibility to the concept of a

personality profile common to patients with PD because they attempt to

control for various confounds, such as age, gender, and medical illness.

These studies reinforced the general description found in the earlier liter-

ature; patients with PD, both premorbidly and after the onset of the illness,

appear to be more cautious, deferential to authority, driven, and introverted

than comparable controls.

Twin studies

In an interesting study, twin pairs discordant for PD were used to look for

early differences in personality and behavior. In 1984, Ward et al.11 inter-

viewed 20 identical twin pairs, discordant for PD, and their relatives and

asked a series of questions about their behavior at ages 8 and 16, as well as

10 years before the onset of PD and after the illness began. They report that

the twin with PD, at age 8, was less usually the leader and was more self-

controlled than the non-affected twin. At age 16 the affected twin was more

nervous and more self-controlled. Ten years before the onset of the illness,

the affected twin was less usually the leader, was more nervous, less

aggressive, more quiet and less confident and lighthearted. This study has

obvious methodological limitations but nonetheless suggests that there were

differences that greatly predate the motor illness.

Studies of novelty seeking in Parkinson’s disease

PD is associated with decreases of at least 80% in nigrostriatal dopamine, and

decreases of up to 75% in the dopaminergic neurons that serve the limbic

and frontal areas of the brain (A10 neurons).12,13 Patients with PD are also

known to have decreases in dopaminergic function which predate the onset

of clinical symptoms.14 Thus, if there are behavioral traits associated with

these dopaminergic systems, PD patients could be expected to show alter-

ations in these behaviors that predate the onset of their motor disease.

The mesolimbic dopaminergic system is generally thought to be the key

substrate of pleasure and reward in animals and humans.15,16 The behavioral

traits of novelty seeking and sensation seeking are also thought to be

mediated by this dopaminergic system.17 Novelty seeking has been described

as, “a heritable tendency toward intense exhilaration or excitement in

response to novel stimuli or cues for potential rewards . . .” Individuals who
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are high in novelty seeking are described as, “impulsive, fickle, excitable,

quick-tempered, extravagant, and disorderly.” In contrast, individuals who

are lower than average on novelty seeking are described as, “reflective, rigid,

loyal, stoic, slow-tempered, frugal, orderly and persistent.”18

It is easy to see that there is a considerable overlap between these descrip-

tions of novelty seeking, a trait dependent on central dopamine activity, and

descriptions of the personality traits that accompany PD. We have suggested

that PD patients, because of damage to the mesolimbic dopaminergic

system, have an attenuated dopaminergic response to novel stimuli and,

therefore, experience these stimuli as less pleasurable. This leads to a less

novelty seeking style, i.e., more rigidity, orderliness, etc.19 However, as dis-

cussed in Chapter 12, behavioral disturbances that defy these qualities can

occur in patients on dopamine replacement therapy.

Our group has used an instrument, the Tridimensional Personality

Questionnaire (TPQ),18 which measures novelty seeking, in a series of con-

trolled studies of personality in PD. Patients with PD have consistently been

shown, when compared to medical controls, to be less novelty seeking

before and after the illness began.20–22 While there continues to be debate

over this issue, the connection between dopaminergically mediated pleasure

and reward systems in the brain and a personality profile in PD remains

intriguing.

Epidemiological finding suggestive of a PD
personality

As was seen earlier, Camp2 suggested in 1913 that PD patients had low pre-

morbid rates of smoking and alcoholism. A host of large epidemiological

studies23–28 has repeatedly demonstrated that PD patients have approximately

half the lifetime risk for having smoked as do controls. There are also data

indicating that patients who do not drink coffee have an increased risk for

PD. The best of these studies followed 8004 Japanese-American men for 30

years and found that non coffee drinkers were more than five times more

likely to develop PD than heavy coffee drinkers.29 While more controversial,

most studies have suggested that there is also a decreased lifetime risk for

having been a drinker in people who go on to develop PD.30

The unifying principle linking the lower rates of use of these substances

premorbidly in PD patients again may involve mesolimbic dopaminergic
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damage. Cigarettes, alcohol, and caffeine (at high doses) are all drugs whose

rewarding effects are dopaminergically mediated in the mesolimbic system.31

Thus, for patients with damage to this dopaminergic system these substances

would be expected to be less rewarding. Personality traits such as novelty

seeking and sensation seeking are also associated with the use of substances

such as cigarettes,32 presumably through a common mechanism of dopamin-

ergically mediated reward.

Recalling that dopaminergic damage is known to predate the onset of the

motor illness, we have explored the relationship between smoking and

novelty seeking in PD patients. In 1993 we studied 104 non-demented, idio-

pathic PD patients and 41 matched medical controls. PD patients were less

likely to have been smokers (odds ratio � 0.450) and had significantly less

pack-years and years of smoking. Both controls and PD patients who had

smoked had higher novelty seeking scores and novelty seeking was signific-

antly correlated with both pack-years and years of smoking in both the con-

trols and in the PD patients.33

Other epidemiological evidence that suggests some similar personality

profile in PD patients is considerably more conjectural. For instance, stability

in both jobs and marriages has been anecdotally suggested but not studied.3,34

Impact of these traits on clinical care
There may be important clinical ramifications to the idea that there are a

group of personality traits that are common to individuals with PD. The

stability that is evident in these patients often leaves them with intact

families who are supportive and help to provide an environment that allows

for a positive approach to the illness. The careful, detail-oriented personality

tends to facilitate adherence to admittedly complex medical regimens, often

entailing taking medication six, seven, or more times per day. These indi-

viduals often come to the office with detailed lists of their medications and

their questions about treatment, which enhances communications with

their physicians. Because they often are careful, dedicated patients, we have

found that they are very willing to participate in research studies. Their

dedication to the greater good is remarkable.

On the other hand, individuals with a tendency towards perfectionism

and detail often have great difficulty tolerating the uncertainty of the illness,

with motor fluctuations, off periods, and uncertain course. As they generally

have functioned throughout their lives by controlling details, they find the

lack of control anxiety-provoking. Development of cognitive symptoms,

Personality issues 253

15 psychiatric450.ch15  23/8/2005  14:27  Page 253



especially the executive function difficulties described in Chapter 5, can

hinder the ability to attend to details as closely as usual, causing consid-

erable distress and confusion.

There is, of course, considerable variation from individual to individual.

Nonetheless, these patients will generally do best with detailed explanations

and thorough answers to their questions. Since they are often hopeful indi-

viduals, we find that discussion of the promise of research leading to new

treatments is helpful. To engender a sense of control and to allow careful

titration of their medication regime, we often give them leeway to adjust

their medications, within a range of options. One should allow their

strengths to be used in a positive way.

Conclusions

So, are there personality traits or behaviors associated with PD and its pre-

morbid state? The weight of the evidence suggests that there are. Admittedly

based on retrospective data and masked by multiple methodical approaches,

there do appear to be a group of descriptors including industriousness, punc-

tuality, orderliness, inflexibility, cautiousness, and lack of novelty seeking

that are repeatedly used to describe patients with PD. The data suggesting

this conclusion come from case-based anecdote studies with standardized

personality inventories, studies with control subjects, twin studies, and

epidemiological studies suggesting premorbid decreases in smoking, alcohol

drinking, and coffee intake.

It is actually surprising that, despite differences in methodology, the use of

many different ways of measuring the traits, diffuse concepts of personality

and the retrospective nature of the data, the great majority of studies show

such similarity in their results. While there does appear to be an association

between personality traits and PD, it is important to remember that these

differences are not large and that there is considerable variability.

Why is there an association between these behavioral traits and PD? Here

we can be much less certain in our conclusions. There is a reasonable case to

be made that these traits are the result of the dopaminergic damage that pre-

dates the onset of the motor illness, a kind of non-motor manifestation of

early damage to the dopaminergic system. The data connecting novelty

seeking to mesolimbic dopaminergic damage is compelling, as is the link

between this system and the use of cigarettes, alcohol, and caffeine. But the

ultimate hypothesis that the underlying dopaminergic damage results in
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both lower substance abuse rates and the behavioral traits described in PD

remains hypothetical.

There are probably important clinical consequences of these findings. The

stability that is evident in these patients generally leaves them with intact

families who are supportive and help to provide an environment allowing for

a positive approach to the illness. The careful, detail-oriented traits allow

them to be very adherent to complex medical regimens. On the other hand,

they have great difficulty tolerating the uncertainty of the illness, with motor

fluctuations, off periods and uncertain course. One needs to take advantage of

the positive personality traits in individualizing their treatment.
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Introduction

Delivering a comprehensive PD service demands an understanding of the

needs of patients at different stages of the disease. MacMahon and Thomas

have identified four key stages in the management of a patient with

Parkinson’s disease.1 They include a diagnostic stage, a maintenance stage, a

stage of complex disability, and finally a period where a palliative approach

is required.

Some keys themes underpin the delivery of care at all stages of the disease

and these will include the accessibility and expertise of healthcare profes-

sionals and the need for education of the patient so they can manage their

own disease as exemplified by the “Expert Patient Programme.” The Expert

Patient Programme (EPP) is a British National Health Service (NHS)-based

training program that provides opportunities for people who live with long-

term chronic conditions to develop new skills to manage their condition

better on a day-to-day basis.2 It is based on research from the US and UK

which shows that people living with chronic illnesses are often in the best

position to know what they need in managing their own condition. Pro-

vided with the necessary “self-management” skills, which include identi-

fying appropriate sources of support and positive coping styles (e.g.,

problem-solving and self-reassuring behaviors), they can make an impact

both on their disease management and quality of life.

Despite the underlying themes, the needs of patients differ at the varying

stages of Parkinson’s disease and it is not possible to respond to the range of

Rehabilitation
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needs in a single service setting. It is clear from MacMahon’s schema that all

clinicians have some skills relevant to rehabilitation but the complex dis-

ability stage is primarily the domain of the physician who has particular

expertise in both the symptomatic management of PD and rehabilitation.

There are a number of different definitions of rehabilitation (see Table

16.1 for alternative definitions of rehabilitation), but one used commonly

states “Rehabilitation is a process of active change by which a person who

has become disabled acquires the knowledge and skills needed for optimum

physical, psychological and social function.”3 This definition recognizes that

the disabled person plays an active role in determining the endpoints of the

rehabilitation process, and how they may be reached.

Delivery of a comprehensive rehabilitation service demands clear structure

and processes. The British Society of Rehabilitation Medicine has proposed

clinical standards for in-patient and out-patient specialist rehabilitation ser-

vices in the UK.4 These standards relate to both the structures and processes

by which rehabilitation is delivered. Rehabilitation includes multidisci-

plinary assessment and problem definition, treatment planning and delivery,

evaluation of effectiveness and reassessment.5 Even if a coordinated rehabili-

tation program is not available, clinicians can consider these standards in

their management of individual patients with PD.

258 Psychiatric Issues in Parkinson’s Disease

Table 16.1 Definitions of rehabilitation

A process of active change by which a person who has become disabled acquires

the knowledge and skills needed for optimum physical, psychological and social

functioning

The application of all measures aimed at reducing the impact of disabling and

handicapping conditions, and enabling disabled and handicapped people to achieve

social integration

The process of restoration, to the maximum degree possible, of function (physical or

mental) or role (within the family, social network, or workforce)

A problem-solving and educational process aimed at reducing the disability and

handicap experienced by someone as a result of disease, always within the

limitations imposed both by available resources and by the underlying disease
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Assessment

A comprehensive rehabilitation assessment is very different from that offered

by a physician working independently. At the complex disability stage, the

person with PD will have multiple factors affecting functional performance

that may present as a single problem.

When a team works together, they need a structure for assessment and

description of the difficulties. The World Health Organization (WHO)

International Classification of Function (ICF) provides such a structure. It

classifies functioning at both the level of body/body part, whole person,

and whole person in social context.6 Disablements are:

1. losses or abnormalities of bodily function and structure (impairments)

2. limitations of activities (disabilities)

3. restrictions in participation (formally called handicaps).

Figure 16.1 shows that disablement and functioning are outcomes of interac-

tions between health conditions and personal and contextual factors. Two

sorts of contextual factors are identified: social and physical environmental

factors (social attitudes, access to buildings, social attitudes, legal protection,

etc.); and personal factors that include gender, age, other health conditions,

social background, education, overall behavior pattern, and other factors

that influence how disablement is experienced by the individual. They help

explain why apparently similar patients have different outcomes. An indi-

vidual patient may complain of difficulty walking but the reasons for this

Rehabilitation 259

Environmental
factors

Personal
factors

Body function
and structure
(impairment)

Activities
(limitation)

Health condition
(disorder/disease)

Participation
(restriction)

Figure 16.1 Interaction of concepts from the World Health Organization International
Classification of Function 2001.
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may be multiple, as may the social consequences. A typical example of the

impairments, activity limitations and participation restrictions associated

with PD is shown in Table 16.2.

Treatment planning

Once a patient’s problems are clearly elucidated, a management strategy

has to be put in place. Multidisciplinary teams may have the best approach

to dealing with multiple interacting problems but also have multiple inter-

acting demands. Goal setting is a long-established approach to insuring
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Table 16.2 Example of the International Classification of Function

(ICF) in PD

Health disorder/disease Parkinson’s disease

Body function and structure Bradykinesia R � L

(impairment) Rigidity

Tremor R � L

Severe postural instability

Moderate dysarthria and dysphonia

Mild dysphagia

Sialorrhea

Bladder instability

Activity limitation Walks with rollator

Difficulty getting dressed

Urinary urgency, frequency, and urge incontinence

Poor intelligibility of speech

Difficulty feeding himself

Participation restriction Cannot go out alone because frightened of falling

Unable to go bowling with friends

Does not eat in restaurants because “messy”

Cannot use telephone as cannot be understood

Unable to work and has lost job

Financial difficulties due to early retirement

Can not undertake household tasks, including DIY

Environmental factors Lives in third floor residence. Lift (elevator) unreliable

Personal factors Had been Regimental Sergeant Major – valued smart

appearance, posture and physical fitness
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that everyone on the team knows the expected outcome.7 A long-term goal

can be broken down into short-term goals and action plans.8 Good goals

are specific, measurable, achievable, time limited, and relevant to the

patient.9 Relevance to the patient is crucial, and this often requires that the

goals are defined with the patient and are multidisciplinary. Patients, as

well as therapists, should have a copy of the goals. Underpinning the

achievement of many goals are actions or tasks that have to be undertaken

by the multidisciplinary team. Thus, the person with PD may be able to

learn over three therapy sessions how to perform a specific task, and thus

potentially could change in 3 days. However, if the therapists concerned

cannot provide three therapy sessions in 3 days, then the goal must allow

for this. Equally, if a patient can learn how to perform a particular task

that is dependent on ordering and delivery of a piece of equipment, such

as a specialized walker, then that must be recognized, articulated, and

allowed for.

Evaluation

Evaluation of the success of any rehabilitation can examine process or

outcome. At the simplest level, achieving a specified goal is a measure of

outcome. The difficulty of using goals as outcome measures is that they are

unique to an individual patient and cannot be used to describe groups or

compare outcomes between groups. Where suitable outcome measures exist,

i.e., the outcome is appropriate to the intervention, it may be preferable to

examine outcome. Clinically, it is important to remember that useful instru-

ments should be easy to administer (e.g., brief, cheap, and easy to analyze),

appropriate (that is, measure the outcome relevant to the intervention and

relevant to that disease group), and acceptable to patients (being neither

intrusive nor upsetting).10 A number of measures have been developed for

use in PD. The simplest clinical scale to assess PD, devised by Hoehn and

Yahr,11 distinguishes between five stages of severity of the disease from (stage

1) unilateral involvement with minimal or no functional impairment to

(stage 5) confined to wheelchair or bed. Although this scale is the most

widely used rating scale, it is too crude and insensitive to be useful as a

measure of outcomes of interventions. The best known is the Unified

Parkinson’s Disease Rating Scale (UPDRS), which has been thoroughly inves-

tigated in terms of its psychometric aspects, however it does not assess the

emotional or social impact of PD.12,13
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Recently, focus has moved from clinician-based scales like the UPDRS to

patient-based outcomes that reflect the impact of the disease on health-

related quality of life.14 Some disease-specific measures have been developed

for use in PD. These include the Parkinson’s Impact Scale (PIMS),15

Parkinson’s Disease Quality of Life Questionnaire (PDQL),16,17 and the

Parkinson’s Disease Questionnaire (PDQ-39).18–20 At present, the PDQ-39 is

probably the most appropriate health-related quality of life measure. The

PDQ-39 was developed with the patient’s perspective central to the method-

ology. A series of exploratory open-ended interviews were held with patients

with PD who were asked to describe the impact of the disease on their lives.

From these interviews, a 65-item questionnaire was developed and sent to

patients with PD in the community in England. Statistical analysis of results

produced a shorter version (39 items) which was then sent to a further series

of respondents along with other questionnaires to examine validity. The

resulting questionnaire comprises 39 items contributing to eight scales:

mobility, activities of daily living, emotional well-being, stigma, social

support, cognitions, communication, and bodily discomfort. Further studies

have confirmed its reliability, validity, and responsiveness to change. A sub-

sequent community survey of individuals with PD showed that problems of

access to services for PD was associated with poorer PDQ-39 scores.21

Scales like the PDQ-39 that measure the impact PD has on a patient may

be used to identify the impact of a range of interventions, but sometimes

evaluating outcome directly is not possible. For example, a PD nurse may

spend significant amounts of time with a patient in education, under-

standing and adjustment to a specific issue, e.g., bladder management.

One approach in this setting is to evaluate the rehabilitation process,

rather than try to measure the outcome. This assumes that the outcome is

more likely to be satisfactory if the correct interventions are delivered.

Evaluation of the rehabilitation process may be performed in a number of

ways, including documenting the compliance with a defined care pathway.

Given the difficulty in running a seamless service, systems that allow the

evaluation of the rehabilitation process are invaluable, particularly when

first establishing a service. Evaluating process is facilitated by the devel-

opment of an “integrated care pathway” (ICP) (Figure 16.2). An integrated

care pathway consists of a document that maps the interventions that

should occur during a specific episode of patient care.22 Typically, the care

pathway allows for operationalization of evidence-based practices for a

specific setting.
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The benefits of ICPs lie in specifying the best possible method for delivering

care and in identifying when the pattern of care deviates from that expected,

and the reasons for that, known as variance. A variance sheet may be used to

record either departures from the pathway “procedural variance” or the

reasons for non-achievement of goals. Individual variances are neither good

nor bad. They are simply a method of recording what happened to a specific

patient and the reasons for it, thus allowing for individualized patient care.

The patterns of variances across a group of patients will identify strengths and

weaknesses in the processes around particular episodes of care and permit

incorporation of new ideas and remediation of problems into the rehabili-

tation program.23 When combined with measurement tools it is possible to

identify which aspects of care impact positively or adversely on the outcome.

Service development

The barriers to setting up an efficient and effective PD service vary from

setting to setting and differ in differing countries. As they are embedded in

the historical establishment of services, there is no single approach to a com-

prehensive service. One major barrier, however, is the paucity of evidence

available to support or explain the role of rehabilitation in PD. This is

reflected by the recent critical review of the effectiveness of rehabilitation by

the British Society of Rehabilitation Medicine,24 which failed to mention PD.

Although the individual elements of the rehabilitation process have little

evidence to support their use, there is little doubt in other chronic neuro-

logical disorders that rehabilitative approaches are effective. In multiple

sclerosis, another chronic progressive condition, randomized controlled

trials have provided data to support inpatient rehabilitation25,26 and physio-

therapy.27 Stroke unit care reduces death, institutionalized care and depen-

dency at 1 year28 and long term,29 and there are significant health status

gains in the community after head injury.30

Anecdotal evidence from patients, health professionals, and the Parkinson’s

Disease Society of the UK strongly supports the use of paramedical therapies

in the comprehensive management of PD in addition to optimal medical and

surgical treatment. These paramedical therapies include physiotherapy, occu-

pational therapy, and speech and language therapy. Despite this support for

paramedical therapies, several surveys have demonstrated that only 3% to

29% of patients with Parkinson’s disease have seen a paramedical ther-

apist.31–34 This low rate of referral may partly reflect clinicians’ beliefs that
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Hospital visits?
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at Goal Setting?
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35290
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Figure 16.2 An “integrated care pathway.”
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Variance Codes

Patient/Condition Internal SystemCode Code
210

220
230
240
241

250
251
260
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264
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279
280
290
295
300
310
311
312
313
314
315

316
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330
340
340
360
370
380
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Code
500
501
502
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7428

Patient medically deteriorated
Patient cognitive difficulties/memory
Patient cognitive difficulties/other
Patient behavioural problems
Patient fatigue
Neurological deterioration
Neurological deterioration due to drug side-effect
UTI
Other infection
MRSA positive
Pressure area concern
Tone problems
Pain
Patient mood disturbance
Confidence
Neurological improvement
Patient/carer
Patient not available but on unit
Patient on isolation suite
Patient at Queen Square
Patient at other hospital
Patient not on unit (& not at QS)
Patient declines treatment
Patient self-discharge
Patient disagrees with goals
Patient disagrees with plan of action

Carer disagrees with goals
Carer support level
Carers unavailable
Patient not well motivated
Patient well motivated
Safety
Underestimated patient’s cognitive state/conditions
Underestimated patient’s cognitive state/conditions
External system
Alternative accommodation unavailable/adaptions incomplete
Home care not yet available
Transfer to other unit/hospital delayed
Transport delay
Community care assessment/external assessment delayed
Accommodation not suitable
Unavailability of equipment
Follow-up therapy not available

Funding difficulties
Inadequate information from other hospital
Patient transferred to Queen Square

05
10
20
30
40
50
51
60
70
71
80
81
90
91
100
101
Code
110
111
120
130
131
140
141
150
151

160
170
180
190
191
200
201
201
Code
400
410
420
430
440
450
460
470

480
490
491

Date or time of treatment changed

Planned meeting cancelled
Awaiting other consultation
Goal timing inappropriate
Plan of action inappropriate

Goal considered inappropriate
Goal setting on a day other than Friday
Nursing Staff not available but on unit
Medical Staff not available but on unit
OT not available but on unit
PT not available but on unit
SW Staff not available but on unit
Psych Staff not available but on unit
SALT Staff not available but on unit
Nursing Staff not available/away from unit
Medical Staff not available/away from unit
OT not available/away from unit
PT not available/away from unit
SW Staff not available/away from unit
Psych Staff not available/away from unit
SALT Staff not available/away from unit
Staff not on shift
Extra therapy sessions given
Staff on annual leave
Staff on study leave
Staff on sick leave
Reduced skill mix (Nursing)
Reduced staffing (Medical)
Reduced staffing (OT)
Reduced staffing (PT)
Reduced staffing (SW)
Reduced staffing (Psych)

Reduced staffing (SALT)
Equipment not available
Department closed
Internal follow-up/treatment delay
Inadequate information from QS
Document omission
Late admission
Early discharge for positive reasons
Early discharge for negative reasons
Extended stay
Other
Other
No Carer
Carer at work
Carer too far away

Comments & Administration
Please use this space to communicate any message with regard to either the layout or content of the ICP. This information will
be treated confidentially unless otherwise requested. Your comments on your ICPs are valued and will be used in further refining
the ICPs. Please also mention if you would be interested in seeing a particular aspect of patients’ ICPs being reported on. If you
are the key worker for this particular ICP and it has been returned to you, an explanation will be documented below. Urgent
questions and queries with regard to the ICPs should be addressed to Diane Playford

Date received:
Date returned to Key worker (if necessary):
Date received back from Key worker:
Date data entry completed:
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there is little evidence for using such therapy, although the under-provision

of such services in the UK may be an additional factor.

Paramedical therapists treating people with PD provide appropriate exer-

cises, aids, education, and advice that aim to help patients to better under-

stand and cope with their disease. All therapies are based upon a number of

defined principles. First, the therapy should be patient-centered and tailored

to a patient’s specific needs and ambitions. The second principle is that

teaching patients about management strategies enables them to continue

self-management and problem-solving after the intervention by the therapist

has been completed. A third principle is that prevention is better than cure.

Thus, most therapists believe that they should see people with Parkinson’s

disease early in order to educate them and to stop the development of pre-

ventable complications, such as frequent falls, contractures, pressure sores,

and poor posture.35

Physiotherapists

Physiotherapists identify and treat the difficulties patients may have with

movement and general mobility. They aim to help patients achieve the

greatest level of activity using the best quality of movement possible. Physio-

therapy (also termed “physical therapy” or PT in the US) is about learning

how to move more normally and with less effort. It is not about routine

exercise or regular treatment to prevent deterioration, but about learning

skills and techniques to make coping with PD easier. For example, PD can

make automatic tasks, such as tying a tie or doing up shoe laces, slower.

Certain techniques can improve this including learning strategies such as

talking through a task while doing it or relying on visual targets to improve

performance. These approaches are known as cueing. Sometimes splitting

the movement up into a number of steps, or doing the task in a new way can

help. Physiotherapists can help teach these techniques.

Parkinson’s disease is also associated with stiffness and poor posture.

Initially, this is due to the way Parkinson’s disease affects movement, but

later the posture becomes habitual and muscles and joints become stiffer.

Physiotherapists can work to relieve this muscle and joint stiffness.

As movement become more difficult, it is easy to become unfit. Physio-

therapists can advise patients about appropriate exercise regimes that will

maximize function and minimize physical deterioration, e.g., Alexander

technique, swimming.
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Occupational therapists (OTs)

Parkinson’s disease may impact on daily activity (occupation) so that people

with PD develop problems with the practicalities of life, such as washing and

dressing, and maintaining family, work, community, and leisure roles. Occu-

pational therapists work with people with PD and their families to identify

problems, which are impacting on their life style, and to minimize the

effects of these problems. Like physiotherapists, occupational therapists may

teach new strategies to use when performing familiar tasks, such as getting

dressed. Occupational therapists may provide or suggest simple equipment

that makes performing a particular task easier, e.g., using an electric can

opener, a kettle tipper, or providing a chair raise. They may also provide

advice about adaptations to the home. Examples of simple adaptations

include removing loose rugs and floor covers that may cause people with PD

to trip, or providing grab rails. Bigger adaptations include shower facilities

with a level access or stair lifts.

Many people with PD find day-to-day routines more effortful, and may

experience fatigue. OTs will work with the patient to find daily and weekly

routines that minimize effort and allow people with PD to continue the

activities that are most important to them.

OTs can also provide advice about resources that allow you to continue to

work, to use transport, leisure and other community services, so that life

within the community remains as active as possible.

Speech and language therapists

Speech and language therapists are involved in the assessment and treatment

of people with communication and/or swallowing disorders. About half of

people with PD develop some communication difficulties. These include

slurred speech, quiet speech, poor expression, and speaking either too

quickly or very slowly. Other communication difficulties might include diffi-

culty with writing, limited facial expression, and body language. The speech

therapist will work with the person with PD, and where appropriate, with

their family or carers to identify where these difficulties impact functioning,

e.g., when using the telephone, or when speaking in public at meetings, or

in shops. Therapy can include exercises, which work on improving voice

loudness, and therefore intelligibility of speech. Some people may find using

a voice amplifier helpful.
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The types of swallowing problems encountered by people with PD include

difficulty controlling saliva, difficulty chewing harder foods, and slowness to

swallow. Some people may experience coughing or choking episodes while

eating. The speech and language therapist will assess the swallow and

provide advice on the easiest food and drink consistencies and the safest

approach to eating and drinking.

The therapies listed above are often complementary to one another, as

well as to medical and surgical interventions, since they individually work

on different components of health and disease, or on similar components in

a different way. For example, although both physiotherapists and occupa-

tional therapists may work to improve transfers, they will approach this goal

in different manners and with differing overall aims. Physiotherapists aim to

increase stability and flexibility with specific exercises, and teach better

movement strategies, aiming for the patient to get out of the chair as inde-

pendently as possible. Occupational therapists approach a problem with

transfers from a different perspective. “Occupation” is the daily activity that

reflects cultural values, provides structure to living and meaning to indi-

viduals; these activities meet human needs for self-care, enjoyment and par-

ticipation in society.36 Thus, occupational therapists may assess the height

and stability of the chair that the person is transferring from, teach

movement, cueing, and concentration strategies, and determine why the

person needs to get in and out of that chair. Their overall focus will be on

the activity, or occupation, that requires them to be able to transfer.

Thus, the management of people with progressive diseases that result in

disability demands a team approach with professionals working across

organizational boundaries, delivering evidence-based care that is co-

ordinated by a “key-worker” or case manager. A key worker role is often

essential to balance and co-ordinate care37 and this person is most com-

monly a Parkinson’s disease nurse specialist, who has additional disease-

specific knowledge. In addition, the unique contributions of the patients

themselves need to be recognized. Despite a consensus that multidisciplinary

effort leads to optimum care for patients, there are no trials of co-ordinated

multidisciplinary input.

Recently, six Cochrane systematic reviews have been undertaken to

evaluate the efficacy of paramedical therapies for PD, including physio-

therapy, occupational therapy, and speech and language therapy for both

speech and swallowing problems.38–43 Eleven trials were identified comparing

physiotherapy with placebo or no treatment, and a further seven trials were
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identified comparing two forms of physiotherapy. Although many of the

studies were pioneering, like the study by Marchese,44 they highlight the dif-

ficulties of performing good randomized clinical trials (RCTs) that rigorously

evaluate the impact of rehabilitation in progressive neurological disease. All

the trials used small numbers of patients, description of the interventions

was poor, and placebos were usually inadequate. In addition, randomization

was performed in some of the studies but not all, a wide variety of different

outcome measures was used, and statistical analysis was less than optimal.

This piecemeal approach may in part reflect the low levels of funding

available for this type of clinical research. Nonetheless, the principal finding

of these reviews is that there is insufficient evidence to support or refute the

use of paramedical therapies in PD.

To improve the quality of these studies on the impact of rehabilitative ser-

vices on PD, a number of changes need to be made. Initially, a consensus is

required on what constitutes the “standard” form of each therapy. Large

well-designed placebo-controlled randomized trials are needed to demon-

strate the efficacy and effectiveness of these paramedical therapies. Outcome

measures that are responsive to the chosen intervention and have particular

relevance to patients should be selected and the patients monitored for at

least 6 months to determine the duration of benefit. The trials should be

reported using CONSORT guidelines,45 which define good practice for

clinical trial design and data analysis.

Recommendations for clinical practice can therefore, at present, only be

supported by various levels of subjective knowledge. The suggestions below are

supported where possible by evidence from trials or formal consensus, on the

applicability of each therapy to a person with PD at each stage of the disease.

Physiotherapy

The Physiotherapy Evaluation Project (PEP) examined current physiotherapy

practice using a Delphi technique, and developed a consensus approach for

physiotherapy in PD.46 These guidelines are unequivocal in their support of a

multidisciplinary approach. They state that physiotherapy should be individ-

ually tailored and eclectic in approach, aiming to maximize functional

ability in four core areas:

• Gait (upright mobility)

• Transfers (including bed mobility)
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• Balance (including instability and falls) and

• Posture (including abnormal limb movements).

Trials of physiotherapy provide limited evidence of efficacy, particularly with

specific gait characteristics, such as walking velocity and stride length. Only

one study has examined the impact of physiotherapy on “activities of daily

living,”47 this demonstrated an improvement. Similarly, only one study has

measured impact of health-related quality of life which did not improve in

the one trial in which it was measured.48

Early intervention aimed at maintaining posture and flexibility through

the prevention of secondary problems such as soft tissue shortening is

thought to be helpful.49 This will involve an education package, and the

establishment of an exercise program at diagnosis. This program needs to be

incorporated into daily functional or leisure activities. Once a patient

becomes more clearly symptomatic, especially with akinesia (e.g., start hesi-

tation or freezing), then visual and auditory cueing techniques, such as

white lines on the floor or a ticking metronome, show promise and need

further evaluation.50,51

At the palliative stage, carers and patients may benefit from teaching

effective rolling and lifting techniques.52

Occupational therapy

Only two trials of occupational therapy have been performed in PD patients

and these produced results of little value, due to problems in the design

of the trials that could have led to bias, the small numbers of patients

examined, and the marked heterogeneity of the two methods used.53,54 Both

trials examined group occupational therapy, which is unlikely to address an

individual’s specific occupational aims and needs. However, a Delphi survey

to develop a consensus on core occupational therapy practice for Parkinson’s

disease in the UK demonstrated the following key findings:55,56

• Occupational therapists believed that they were generally effective in

minimizing limitations and increasing participation, and helping people

maintain social roles at all stages of the disease.

• Early and frequent (annual) intervention maximizes potential benefits.
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Speech and language therapy

Although the Royal College of Speech and Language Therapists has pub-

lished consensus guidelines for the therapy of dysarthria, they are not spe-

cific for the treatment of PD and do not contain details of style, duration, or

intensity of therapy.57 There are a number of trials that have examined Lee

Silverman Voice Therapy® for Parkinson’s disease.58–63 The results are encour-

aging, suggesting a clinically significant improvement in intelligibility.

However, these studies were not placebo-controlled. Again, the lack of firm

data suggests that a large multicenter randomized controlled trial is required.

Therapy should be provided soon after functional difficulties are noted, and

followed up on an annual basis. Speech and language therapy may also be

effective in the treatment of dysphagia, but there is very little evidence at

any level published in the literature to support the proposition it alters the

risk of aspiration, choking, or pneumonia.63 However, it is important to

remember that lack of evidence does not mean lack of efficacy, and there

is a strong consensus about the role of speech and language therapies in

minimizing the impact of dysphagia.

There are a number of other therapies used in rehabilitation and

community settings. These include different forms of exercise including the

Alexander technique, yoga, and Pilates and music and art therapy. There is

limited evidence to support these approaches, although there are some pre-

liminary studies using the Alexander technique64 and music therapy65 that

suggest these may have a role.

Music therapy uses music to address physical, emotional, cognitive, and

social needs of individuals. Music therapy interventions can be designed to:

promote wellness, manage stress, alleviate pain, express feelings, enhance

memory, improve communication, and promote physical rehabilitation.

Through cueing techniques, there is a clear rationale for the role of music

therapy although the evidence is limited.64

Art therapy is the use of art materials for self-expression and reflection in

the presence of a trained art therapist. Individuals who are referred to an art

therapist need not have previous experience or skill in art; the art therapist is

not primarily concerned with making an esthetic or diagnostic assessment of

the client’s image. The overall aim of its practitioners is to enable a client to

effect change and growth on a personal level through use of art materials in

a safe and facilitating environment. There is no evidence in the literature to

support its use as a specific therapy in PD.
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In conclusion, the management of PD needs to reflect the different

requirements of the patient at different stages of their disease. This demands

close liaison between disciplines and services. While there is limited

evidence to support rehabilitation interventions, there is a clear consensus

about their role and the need for further evaluation of how these services

can optimally benefit patients with PD throughout the disease course. The

best outcomes for people with PD are likely to occur when there is integrated

service provision with co-ordinated care and the individual expertise and

needs are clearly recognized.
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Introduction

With advancing disease, many patients with PD need to transition their care

to long-term care environments. In such settings, advanced motor disability,

ever-changing motor and mental states, and enhanced care needs pose a

variety of challenges that can easily strain individual or institutional

resources. For clinicians, optimal patient management will minimize or

control motor and neuropsychiatric dysfunction and maximize overall

function. To achieve this in long-term care settings, clinical care requires

working with an interdisciplinary team of physicians, nursing staff, social

workers, and rehabilitative therapists in order to best meet the needs of

patients and families. This chapter is geared towards nursing staff, medical

staff, and informal care givers. It describes the spectrum of long-term care

options, identifies the issues in patient management that lead to use of long-

term care and the transition from one type of service to the other, and

reviews specific disease management problems encountered in long-term

care settings. Awareness of these issues provides a basis for clinical interven-

tions that improve quality of life for patients and families and can reduce

the impact of neuropsychiatric dysfunction.

Long-term care and
nursing home issues
S Rebecca Dunlop and Melissa Gerstenhaber

c h a p t e r  1 7
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Long-term care options

A variety of options are available for the long-term care of individuals with

PD. The appropriate intervention depends on the stage of the illness, avail-

ability of support, accessibility of services, and the patient’s financial ability

and eligibility to obtain such services. Figure 17.1 illustrates the continuum

of long-term care services that are generally required relative to clinical pro-

gression in the later stages of the illness. The stage of PD will influence

whether care needs can be met informally or if community or institutionally

based long-term care services are needed.
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Figure 17.1 Long-term care needs relative to clinical stage (phase) of Parkinson’s
disease.
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Informal care
The provision of care by significant others is a component of many chronic

illnesses, and most individuals with PD ultimately need some type of care.

According to a recent survey, an estimated 44.4 million Americans ages 18

and older provide some type of unpaid care to another adult.1 The informal

caregiver may be the spouse, significant other, adult children, other relatives,

close friends, or members of one’s faith community. Initially the informal

caregiver may simply provide medication reminders, emotional support, or

occasionally assist with activities of daily living (ADLs). As the illness pro-

gresses, the informal caregiver provides assistance with ADLs as illustrated in

Figure 17.1. The caregiver may also bear considerable emotional burden

themselves, a topic that is addressed in Chapter 19. Table 17.1 lists common

signs of caregiver distress.

As part of the general clinical care, clinicians should inquire regularly,

even early in the disease, about a patient’s support system. Patients with

relatively mild motor or cognitive impairment may feel overwhelmed when

they are trying to cope with independent living and management of their

PD. For such patients, transition to a more structured and supported living

situation frequently leads to a substantial reduction in anxiety, depression,

or generalized distress, and may preclude the need to address those

symptoms with psychiatric medications.

As illustrated in Figure 17.2, the strength of a patient’s support system is

inversely proportional to the need for professional supportive services. Indi-

viduals without an informal caregiver or with weak support systems will

have the greatest need for professional supportive services. Since patients or

family members may be reluctant to reveal this vulnerability for any number

of reasons (lack of insight, pride/embarrassment, interpersonal issues, etc.), it
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Table 17.1 Signs of caregiver distress

Persistent anger, irritability, and resentment

Persistent impatience

Depression

Subjective reports of feeling overwhelmed

Caregiver health problems

Inadequate attention to the patient’s physical and mental needs

Inability to provide for the patient’s physical and mental needs

Difficulty balancing multiple responsibilities of work and family
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is important for clinicians to observe for signs of an insufficient caregiver/

support system. These signs may include inability to adhere to the med-

ication regimen, missed appointments, frequent calls in crisis from the

patient or caregiver, increased falls and injury, slovenly dress or change in

hygiene and grooming habits, etc. Identification of an inadequate support

system should prompt referral to social workers or community-based nurses.

Community-based services
The addition of community-based services can prolong community living,

allowing individuals to remain in the mainstream of life. Such services fre-

quently enhance the quality of life of the person with PD, as well as their

caregiver, and may preclude the necessity of nursing home placement.

However, since care is provided by individuals who are not family, issues

similar to those in nursing home settings may arise. In particular, caregivers

provided through community-based services are often unfamiliar with the

nuances of PD and will need education in this regard. Table 17.2 lists

examples of community-based care providers and their functions. A model

for an interdisciplinary home healthcare program for patients with PD that

combines skilled assessments by healthcare professionals, case management,

and patient and family education has been described.2
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Nursing home facilities
A nursing home may serve as a temporary rehabilitative environment after

an acute hospitalization or it may be the final home for a patient with

advanced PD. Nursing homes are licensed facilities that provide a supervised

environment. Licensed staff, including registered nurses, are available

around the clock and trained to care for individuals needing partial or

total assistance in ADLs. Local health departments establish regulatory
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Table 17.2 Examples of community-based care providers

Homemaker aide Assists with instrumental ADLs, but no personal care.

Usually not certified and has little formal education.

Home health aides/home Assists with ADLs and may assist with limited 

care nursing assistants instrumental ADLs. Often certified as a nursing

assistant and has limited formal education

Adult medical day services Provides an array of services during the day within a

structured environment. Generally includes

transportation as well as meals, activities, therapies,

and supervision by licensed nursing professionals.

Scope of services varies regionally as does licensing

and regulation

Geriatric case managers Provides assessment of medical needs and financial

abilities and develops a personalized plan of care. In

most cases, does not provide direct care, but instead

supervises implementation of the care plan by other

services or informal caregivers. Can be hired privately

or may be provided through health insurance or

community-based health programs, e.g., local Offices

on Aging in the US

Senior housing facilities Provides a supervised environment often with varied 

and group homes assistance with instrumental ADLs

Assisted living facilities Provides a supervised environment 24 hours a day

with varied assistance with instrumental ADLs, and

periodic assessment by licensed nursing professionals

Continuing care retirement Provide a continuum of services from independent 

communities (CCRCs) living facilities to long-term care
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operational guidelines and monitor nursing home facilities. These surveys

are a matter of public record and are available to individuals considering

placement.

Stages of Parkinson’s disease and variation in care
needs

The slow but progressive and dynamic nature of PD requires different inter-

ventions over its course. Likewise, the cumulative needs for assistance along

the long-term care continuum will vary from one patient to the next. As

suggested by Figure 17.1, care needs are minimal until development of the

motor complication period of PD, which may begin anywhere from 3 years

to 8 years or more after the point of diagnosis.3 Resistant symptoms that

follow are in some cases accompanied by significant cognitive decline, which

generally leads to increased dependencies in daily activities.

Motor complication phase
Motor complications include wearing off, on/off fluctuations, dyskinesias,

and dystonias. These complications, which generally require the expertise of

a movement disorders specialist, must be optimally managed regardless of

the setting in which the patient is living.

Medication timing becomes increasingly important in addressing motor

complications since delays in medication administration can contribute to

excessive wearing off and more severe fluctuations. Frequently, the impor-

tance of timely medication administration needs to be discussed and

reinforced with informal and community-based caregivers. This is especially

relevant to institutional settings (hospitals or nursing homes), where care-

givers change from one shift and one day to the next. Staff may not be

familiar with this aspect of PD, and may assume that antiparkinsonian med-

ications, like many other medications, can be administered within an hour

or two of the designated administration time.4 Interventions that may allow

for better symptom control are listed in Table 17.3.

Resistant symptom phase
Symptoms beginning during the resistant phase vary greatly from one indi-

vidual with PD to the next. Almost any of the core or associated symptoms

of PD can become resistant to therapy at some point in the illness. These

symptoms may include freezing, frequent falls, severe fatigue, sleep cycle
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disruption, executive dysfunction, autonomic dysfunction, constipation,

urine retention and frequency, speech difficulties, swallowing difficulties,

psychiatric complications and behavioral changes, as well as visual complica-

tions. The management of these specific problems, which are frequently

superimposed on symptoms that arise during the motor complication phase,

are discussed elsewhere in this book. During the period of resistant

symptoms, the person with PD may also need assistance with instrumental

ADLs, including shopping, managing finances, meal preparation, etc.

Involvement of a multidisciplinary healthcare team becomes even more

important during this phase of the illness. Disciplines that should be con-

sidered when evaluating and treating a PD patient at this stage include

movement disorder specialists, psychiatrists, registered nurses, physical ther-

apists, occupational therapists, speech pathologists, dieticians, and family

caregivers. These team members will be able to address pharmacological and

non-pharmacological approaches, which are discussed further in other

chapters in this book. Some specific help may be gathered in the following

areas.

Physical therapy evaluation and treatment may include instruction in

visual, auditory, and tactile cues to manage freezing, instruction in falling to

prevent injury, instruction in a regular exercise regimen, and recommenda-

tions to use various assistive devices to prevent injury, e.g., protective

hip pads and knee pads, use of a cane, including Step Over Canes® (freezing

may decrease by using visual cues, inverting a cane),5 that assist with
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Table 17.3 Interventions to improve on-time administration of

antiparkinsonian medications during the motor complication phase

Educate patient and caregiver(s) about motor complications and the role of timely

medication administration in symptom control

Medication reminder systems and timers, e.g., pillboxes with alarms

Informal caregiver management of medications

Home safety evaluations to evaluate environmental factors that hinder timely

medication administration, e.g., patient keeps medications in another room that is

inaccessible when patient is immobile because of “wearing-off”

Personal emergency response systems

Consultation with a dietician to evaluate whether dietary protein interferes with

medication response

Consultation with a movement disorder specialist regarding medication regimen
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management of freezing, rollator walkers (walkers with wheels on all four

legs) or devices such as the U-Step Walking Stabilizer® (USWS, a walker with

a reverse-braking system and tension-controlled wheels; In-Step Mobility

Products Corp., Skokie, IL).6 Occupational therapy evaluation and treatment

may include home safety assessment, characterization of functional abilities

including with instruments such as the Assessment of Motor and Processing

Skills7 recommendations to use adaptive devices or strategies to maximize

function and safety, and driving assessment.

Speech and language pathology evaluation and treatment may include

swallowing and feeding assessments with dietary recommendations to

prevent aspiration.8 Communication augmentation tools such as exercises to

increase voice volume and improve communication are available, e.g. the

Lee Silverman Voice Treatment Program.9,10

Additional specialist consultations, when symptoms cannot be adequately

addressed by the movement disorder specialist, might include a urologist for

evaluation and management of urine retention, recurrent infections, inconti-

nence,11 or sexual dysfunction, a gastroenterologist for management of severe

constipation, a neuro-ophthamologist for management of double vision, dry

eyes, and other ophthalmologic problems and a psychiatrist, if not already

involved early in the disease, for management of the psychiatric issues.

Period of cognitive decline
As cognitive function declines, there is a growing dependency on others to

provide total assistance with basic ADLs. The caregiver often meets this need

along with the assistance of community-based long-term care services. Inter-

ventions that improve patient function and management at this stage

include: further education of patient and caregiver, proper assessment and

treatment of co-morbid psychiatric problems, maintenance of a daily routine

to assist with organizational difficulties, orientation exercises, utilization of

adult medical day programs, which provide a therapeutic milieu and respite

for the caregiver, and consideration of other respite services and home care.12

If a caregiver is not present, individuals who cannot tend to their basic

physical needs may require placement in a long-term care facility.

Making the decision to use a nursing home facility

The decision to move into a nursing home after a 10–20-year disease course

is often difficult for both the person with PD and for the caregiver. The
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progressive physical and cognitive decline contributes to the need for more

assistance in ADLs and ultimately dependencies in ADLs as shown in Figure

17.1, limiting the feasibility of community-based care.13 Multiple variables

including psychosis,14 older age, lack of a caregiver, immobility, falls, and

cognitive decline15 contribute to nursing home placement. European studies

suggest that 5–10% of nursing home residents have PD.16 Two American

studies report prevalence rates of 5.2%17 and 6.8%.16 In both studies, the PD

patients in nursing homes had severe dependencies in ADLs. Depression,

polypharmacy, impairment of balance, communication and swallowing

problems, bowel and bladder incontinence, and restraint use were all asso-

ciated with the diagnosis of PD.16 While the decision to place a patient in a

nursing home is frequently difficult for patients and families, it is often the

best option for meeting the complex needs of the patient with advanced PD.

Factors discouraging nursing home placement
Caregiver expectations and an unwillingness to relinquish control of a

patient’s care often argue against a decision to seek the assistance of nursing

home professionals. Caregivers may feel considerable guilt or feel that they

have failed the patient when they make this decision.13 Concerns about

finances, proper medication management, and general PD management may

also deter the decision. Healthcare professionals can be instrumental in

helping the patient and the caregivers to develop insight into their own

feelings and recognize the value of using community-based or nursing home

services. Anticipating these responses from the caregiver will enable

healthcare professionals to assist the caregiver toward acceptance of the

realities of long-term care services.

Role of the informal caregiver in the nursing home setting
After deciding to place a loved one in a nursing home, the caregiver quickly

learns that his or her role has changed. Healthcare professionals with an

established relationship with the caregiver may be able to educate the care-

giver regarding the new realities of the nursing home setting. It is often a

tremendous challenge for caregivers to accept that nursing homes cannot

deliver one-on-one care. Caregivers may need to be encouraged to assume

instead the role of supportive spouse or informal caregiver, an educator to

staff about the PD-related care needs of the patient. The most important

positive outcome from nursing home placement is the time and energy that

the informal caregiver gains, which allows the caregiver to be a supportive
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spouse, devoted to their relationship with the person with PD. This addi-

tional time spent enjoying the company of their loved one is one of the

benefits of nursing home placement. As an advocate and educator, caregivers

should be encouraged to work proactively with the staff and develop a

positive collaborative relationship. A first step towards a positive relationship

with the staff of a nursing facility is to enlist the assistance of the nurse

manager. Nurse managers are usually team leaders, who facilitate inter-

actions of the multidisciplinary team and help solve identified problems.

By contrast, direct criticism of the staff often sets the stage for a hostile

relationship.

Specific care issues that arise in nursing home
settings

Nursing home issues for patients with PD vary as much as the disease itself.

Many of the issues that require increased physician attention are discussed in

the chapters on dementia, psychosis and disinhibition. Table 17.4 provides a

guide for other staff and family as to the possible approaches to common

PD-related issues that often arise in the nursing home setting. Issues that

arise commonly and are of particular concern are discussed below.

Timely administration of antiparkinsonian medications
Although PD patients comprise at least 5% of nursing home residents,

parkinsonism tends to be underrecognized18 suggesting that education about

PD and parkinsonism is needed in this setting. At least via consultation,

movement disorder specialists should be actively involved in clinical man-

agement of patients at this most fragile stage. Timely administration of

antiparkinsonian medications is a major concern for most patients and care-

givers when they enter any institutionalized setting. Since at least half of

patients with PD experience motor fluctuations about 3–5 years into the

illness,3 medication use in PD patients will have been monitored carefully by

most caregivers and a patient’s neurologist for several years. At the time of

entry into the nursing home, the most effective medication schedule has

often been reached after months, even years, of fine-tuning. Depending on

the severity of motor fluctuations, the medication regimen may be so regi-

mented that doses of antiparkinsonian medications are administered at

precise times to avoid disabling on-off fluctuations. Nursing home staff who

are unfamiliar with advanced PD often need to be educated about motor
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Table 17.4 Nursing home care plan guide for patients with

Parkinson’s disease

System Problem Suggested approaches

Cardiac Hypotension 1. Monitor orthostatic blood pressure

2. Encourage to get up slowly

3. Consider a fall risk

4. Consider medication side effects

5. Liberalize salt if not contra-indicated

6. Encourage fluid intake

7. Consider medications to increase

blood pressure

8. Assess for confusion

Gastro-intestinal Constipation and 1. Increase hydration

potential impaction 2. Increase fiber

3. Increase exercise

4. Laxatives

5. Monitor and record BMs

6. Assess bowel sounds

7. Assess for distention

Genito-urinary Incontinence 1. Schedule toileting

2. Assess frequency and urgency

3. Urologic consult

4. Assess urine color, odor, and signs and

symptoms of infection

5. Consider use of incontinence

products, adult briefs, condom

catheters, etc.

Integument Potential skin 1. Turn and reposition every 2 hours

breakdown 2. Encourage appropriate exercise

3. Assess skin regularly

4. Maintain adequate nutrition and

hydration

continued
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Table 17.4 continued

System Problem Suggested approaches

Neurologic Decreased mobility 1. Develop maintenance exercise 

and fall prevention program

2. Consider medication timing relative to

activity

3. Provide assist with ambulation as

needed

4. Educate staff and enlist their assistance

to assess on/off fluctuations,

dyskinesias, and wearing off

5. Encourage use of walker or cane

6. Consider shoes, obstacles, room

configuration, and nightlight

7. Maintain call light in close proximity

8. Physical therapy consult

Ophthalmologic Double vision, 1. Consider neuro-ophthalmologic 

dry eyes consult

2. Glasses with prisms

3. Artificial tears

4. Talking books

5. Activities that don’t require visual

acuity

Psychosocial Depression, 1. Psychiatric consult

psychosis, anxiety, 2. Consider psychiatric medications

and apathy 3. Consider timing of PD medication

relative to mood changes

4. Assess activity interests

5. Engage in activity program

6. Recreation therapy and music therapy

7. Create structured environment and

routine schedule

Caregiver distress 1. Engage in care plan process

2. Maintain open communication

3. Encourage to articulate concerns

4. Validate appreciation for 10–20 years

of informal caregiving

5. Encourage to share knowledge of PD
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complications of PD and associated non-motor features, the importance of

timely medication administration, and that the patient may suffer physically

or psychiatrically if a dose is delayed or missed.

The very real need of the patient to have medication on time can become

a major source of tension between families and staff if adequate steps are not

taken to prevent or resolve problems. In some cases, patients become ter-

rified that they will not receive their medications on time, and the associated

anxiety or distress can be misinterpreted by staff. Likewise, family caregivers

become concerned and then complain about having to stress the need to

have medication administered on time when patients are hospitalized or in a

nursing home setting. A particular obstacle in nursing homes is that medica-

tions are often administered two, three, or four times daily, and these reg-

imens generally fall outside the range required by the patient with PD. While

healthcare regulations may permit nurses to administer medications up to
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Table 17.4 continued

System Problem Suggested approaches

Speech and Low voice volume 1. Speech language pathology (SLP) 

swallowing and dysarthria consult

2. Encourage to speak slowly

3. Encourage to speak loudly

4. Follow SLP recommended exercises

5. Communication augmentation devices

Altered nutrition 1. Monitor weight

2. Monitor intake of nutrition

3. Dietician consult

4. Assess calorie count

5. Provide supplements

6. Assess for dehydration

7. Feed as needed

8. Consider gastrostomy tube or PEG

Aspiration potential 1. Assess for frequent coughing and

choking at meals or with intake

2. SLP evaluation and swallowing study

3. Provide feeding assistance

4. Encourage to tuck chin and swallow

twice

5. Select food of appropriate consistency
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2 hours before or after a prescribed time to give a medication, this is often

inadequate for PD patients with motor fluctuations. Such patients may need

to take antiparkinsonian medications every hour or every 2 hours, some-

times around the clock, and this regimen can be very difficult, if not

impossible, for the staff of a long-term care facility to follow given

staff:patient ratios and the competing demands of other patients. We

strongly encourage family members and patients to address strategies to

accommodate this unique need of the PD patient individually with the

nursing facility staff. Importantly, nursing home staff often benefit from

developing care plans that enable patients to complete tasks such as eating,

brushing teeth, showering, and other therapies while in the “on” state with

increased mobility and dexterity.4

Mobility
The management of mobility problems is a primary safety concern, but also

a significant factor in the prevention of problems associated with immo-

bility, such as contractures, incontinence, and skin breakdown. The goal of

maintaining safe mobility is paramount when managing the individual

with advanced PD. Physical therapy will help identify the most appropriate

assistive device for each individual. Patients may need a cane, rollator

walker, wheelchair, or scooter in order to retain safe mobilization. Regular

exercise and strengthening regimens help maintain mobility. Nursing facil-

ities should develop walking maintenance programs for this population.

The mobility problems of PD patients place them at risk for falls and frac-

tures. Nursing home staff need to be aware of the potential development of

postural hypotension and impairment of postural reflexes which contributes

to greater fall risk.19 When assessing the fall risk, nightrails, bathroom lights,

and the location of the call bell must be considered. Some facilities may

insist upon personal protective restraints that will limit mobility, but may

prevent a catastrophic fall.

Feeding/nutrition
Mealtime for patients with advanced PD can be difficult for families.

Drooling, choking, and food on the patient or floor can be unattractive and

distressing for patients who have cognitive awareness or family members

who are visiting. Consultation with dieticians and speech/language thera-

pists may be helpful. To preserve dignity as much as possible, dietary staff

may consider cutting food before it is placed at the table, serving softer food,
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and using utensils that will hold food during tremors. An occupational

therapy assessment may also identify assistive devices or strategies that max-

imize function in this setting. Perhaps a patient needs softer food, as

chewing may be difficult. Calorie counts and evaluation of the patient’s

ability to self-feed will guide interventions. Supplemental nutrition may be

needed to provide adequate calories. Since silent aspiration can occur, the

warning signs of coughing or choking during meals may not be present. A

swallowing study will determine if the patient is aspirating. Physicians

and/or dieticians may request weekly or more frequent weighing. Feeding

tubes may be an option to discuss with the family.19

Speech/communication
Communication difficulties often arise and hinder patient care. In particular,

patients can have difficulty communicating their needs or interacting

socially with staff, other patients, and families. This can be the case in

groups or in one-on-one interactions. Simple strategies need to be adopted,

such as moving closer to the patient when speaking with them. Reminders

to speak louder and more slowly may help as well.19,20 PD patients may be

able to utilize other forms of communication depending upon their motor

ability. Consultation with a speech language therapist will assist the patient,

family, and the team to identify other appropriate interventions for commu-

nication deficits.19

Bowel and bladder function
Autonomic dysfunction occurs in PD and contributes to disturbances in

bowel and bladder function that are often a management issue for the

patient and the staff. Encouraging patients to use the bathroom regularly

may help decrease accidents. Toileting schedules as frequently as every 1–2

hours may be utilized. Use of pads, diapers or condom catheters for men

may help ward off isolation. A urology consult for further suggestions,

including surgery depending on how difficult this problem is to manage,

may be necessary.

Sleep
Disturbances in the sleep–wake cycle may have contributed to nursing home

placement. Sleep disturbances and their management are discussed further

in Chapter 11. In nursing homes, common problems are that patients may

nap often during the day and then experience nocturnal awakenings. There
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may be vivid dreams or REM behavior disorder (RBD) with agitation while

sleeping.21 Night-time staff need to be aware of these phenomena. Nocturnal

enuresis and/or nocturnal immobility may contribute to disrupted sleep as

well as skin breakdown and discomfort.21

Sweating
Many PD patients complain of sweating, especially in the “off” state or

during periods of dyskinesia.22 Sweating may be embarrassing as well as

uncomfortable. Quality of life has been affected by sweating.22 Suggestions to

decrease sweating include: wearing lightweight clothes, keeping the temper-

ature low, avoiding environments that are too hot, and considering

medication regulation to decrease “off” periods and dyskinesias.22

Psychiatric symptoms
The prevalence of mood disorders in nursing home patients with PD is

20.3% or one in five residents.23 Mood changes in PD patients are important

to recognize, evaluate, and treat as appropriate since they frequently have

adverse effects on overall functioning and impact caregivers as well as other

aspects of the disease. In nursing homes, mood disorders can present

significant challenges since they often accompany changes in sleep and

appetite, as well as agitation and distress. These issues are addressed in

Chapter 8.

As discussed further in Chapters 10 and 12, psychosis, agitated behavior

and disinhibition can present as substantial management problems in

nursing home settings. Hallucinations and delusions that are disruptive

may contribute to aggressive behavior. As the severity of dementia

increases, the frequency of behavior problems in PD patients in nursing

homes increases.24

The physicians and nursing staff should be attuned to the prospect of

behavioral disturbances in PD patients in nursing homes and establish proce-

dures for alerting the physician and acute treatment. The management of

these problems is discussed in Chapters 6, 10, and 12. Careful assessment and

management of psychosis and other behavioral disturbances can achieve

good symptom control without a significant decline in motor function.

Paranoia and/or disorientation and confusion may make patients com-

bative when attempting to interact with them, such as when care is provided

for ADLs. Patients may misinterpret their interactions with staff and may act

aggressively.
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Dementia in PD generally occurs in later stages and may contribute to

nursing home placement. Dementia needs to be evaluated and treated by a

specialist as discussed in Chapter 6. Additional options that may help orient

and reassure patients include: keeping a calendar available to review dates and

times every day or frequently during the day, placing a picture of the patient

outside their bedroom door with their name so it can be seen as they enter,

having pictures of significant family members and friends within their sight

and labeled as to who they are and their relationship to the patient. Symptoms

may be worse in the evening as with other nursing home patients (“sun-

downing syndrome”), so routines should be kept consistent and simple. It may

also be beneficial to complete as much as possible of the individual’s care

during the day and have the evening be very quiet with decreased stimulation.

End of life care

End of life care is frequently an issue in nursing homes because it is often the

final residence for a patient. The patient who requires palliative care may not

be able to tolerate dopaminergic therapy, may be unsuitable for surgery, and

often has other illnesses occurring simultaneously.25 In one study, the 3-year

mortality rate of PD patients in long-term care was 50%, with aspiration

pneumonia the primary cause of death.26 Optimal care of the patients at the

end stages of a neurodegenerative condition requires different types of inter-

ventions by physicians and staff. Palliative care perspectives and approaches

used for advanced cancer patients can also apply to patients with PD when

curative treatment is no longer an option.27 Ideally, clinicians will have had

conversations about the end-stages of PD with the patient and family

members well in advance of any significant demise. Discussions regarding

comfort and supportive measures for pain, palliative care, and life support

provide an understanding of the patient’s values and encourage advanced

care planning and decision-making. In the absence of such earlier conversa-

tions, clinicians should be prepared to meet with families to discuss the

patient’s status and modify decisions as appropriate. Patients and families

often need to decide whether the patient should have a feeding tube placed,

be treated for recurrent medical problems, or be resuscitated. Referral to

hospice may be an appropriate intervention. However, end of life does not

mean end of care, so ongoing clinical assessment should aim to reduce

troubling symptoms, including depression, pain, anxiety, or delirium.

Families should be supported in their end of life decisions.
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Nursing home staff have a unique opportunity to provide support during

an emotional and often traumatic time for patients and their families. The

need for families to discuss the issues surrounding the pending death of a

loved one may come and go. The staff needs to be available to listen during

set meetings and impromptu meetings with the family. The needs of family

members may be very basic and concrete, such as “how to plan a funeral,” or

more abstract, including questions about religious beliefs related to death

and dying.

Nursing home staff who make themselves available for discussions with the

families about death and dying need to be comfortable with the topic and

related issues. Staff need the opportunity to discuss these issues among them-

selves, as often PD patients may have been in the nursing home for a few

years and staff may have developed a relationship with the patient and

family. Death is a part of life, and is not a failure of the function of the staff.19

Conclusions

The long-term care of individuals with PD poses many challenges for clini-

cians, staff and caregivers. We need, though, to provide comprehensive care

to the patient with PD throughout the course of the illness. As is the case

with many chronic illnesses, the slow progressive debilitation requires mul-

tiple disciplines, as well as the patient and family, engaged in a constructive

dialogue about the patient’s health, both physical and mental. This dialogue

must be dynamic in nature as clinical exigencies will change. The input of

all interested parties will allow for the successful management of the

individual with advancing PD.
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“Advocacy means I put away self and serve others by standing up and

educating, whether from public speaking, or published writings. Activism

is about showing others how to become proactive instead of reactive . . .

Advocacy to me is leaving the cause in better shape than when it was first

found.”

Terry Bowers, PAN Texas State Co-Coordinator and 

young-onset Parkinson’s disease patient

Though no scientific evidence exists to measure the impact of advocacy on

individuals with chronic diseases and specifically Parkinson’s disease, we

believe that advocacy is one way for Parkinson’s patients and their loved

ones to recapture a sense of power over their lives. We have seen first hand

the life-altering effects of successful advocacy efforts. In a sense, many

patients feel as if they have gotten their voice back. As Joan Samuelson, the

founder of the Parkinson’s Action Network (PAN) has said, “The day you got

your Parkinson’s diagnosis, you joined a very empowered group of people.”

As you will read in other chapters of this book, Parkinson’s disease is an

equal opportunity debilitative disease. It strikes young and old, rich and

poor, male and female, with no regard for one’s ability to handle the

diagnosis, physically or mentally.

Advocacy and the
Parkinson’s disease
community: a true
triumph of the spirit
Laura Jane Cohen, Amy L Comstock and Benjamin J Kirby

c h a p t e r  1 8
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This disease strikes at the heart of all of our innate fears, “will I be able to

. . . take care of my family, take care of myself, keep my job, walk my

daughter down the aisle, hold my grandchildren, enjoy my retirement, keep

my independence, contribute to my marriage?” All of these questions are

frightening and few can be answered in the moments after you are diag-

nosed. These questions are made all the more frustrating by the fact that the

answer will be different for virtually everyone with Parkinson’s disease.

What appears to be universal, however, in Parkinson’s patients and their

families, are the feelings that come with a diagnosis of Parkinson’s disease.

These feelings include helplessness, hopelessness, anger, sadness, fear, and

denial among others. Some of our advocates have expressed their feelings

after a Parkinson’s diagnosis in the following ways:

“The idea of knowing there is a problem with your body and seeing it get

worse over time can deteriorate one’s well being. The walls of your home

are a place that nobody sees on a day-to-day basis; walls that you can

hide behind; walls that shut out the world . . .

So, as this was happening to me, I began to hide. I did not want to go

anywhere; I liked the walls of my home to hide behind. Not only did I

hide behind the walls of my home, but also I began to build walls around

me to hide behind in public, walls that I would eventually call the ‘steel

curtain.’ I began to live on the computer, not going anywhere for days on

end. I began to shut off my outside world and hide behind my curtain.

The steel curtain I hid behind began to strengthen, and I did anything

I could to hide, like walking with my hands in my pockets. I would

actually concentrate on everything I did to make myself look ‘normal.’ I

found it very tiring to keep up my outer image, sometimes to the point of

literal exhaustion. When I walked I had to think and concentrate on

every step.”

Michael Vest, PAN West Virginia State Coordinator and 

young-onset Parkinson’s disease patient

“When first diagnosed with Parkinson’s, the Parkinson’s brain takes us to

a safe-haven . . . a place called denial.

I remember going to Arizona in 1996 for a Parkinson’s symposium. I

taped every speaker that day on my cassette recorder. I figured that when

I got back home to Las Vegas I would listen to the tapes. I never would

have believed that it would be the year 2003 before I had the courage to
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listen to the tapes for the first time. All I did that day at the symposium

was look around the room at all the people with Parkinson’s. It was so

depressing. I just kept thinking that I was going to look like those folks

sooner than I cared to. I decided then that I didn’t want to go to any

support groups or anything that resembled what I had just seen. What I

saw that day was ugly, scary, and unbelievably depressing. I needed to

stay in my little safe haven in order to survive.

There was a problem though with that type of survival. How would I

get better? If I stayed in denial, ‘in a closet,’ so to speak, how would

anyone know that I existed? Back then I thought that everyone knew

about Parkinson’s disease and that it was just new to me. I thought that

all the doctors, scientists, researchers, and politicians knew the cause, the

cure, and all the idiosyncrasies of Parkinson’s disease. So I was silent like

almost everyone else with the disease. However, there were several people

there that day at the symposium who were making a difference. One lady

in particular, Joan Samuelson, founder and president of Parkinson’s

Action Network PAN, said, ‘We will be invisible no more!’

Gale Lauer, PAN Nevada State Coordinator and 

young-onset Parkinson’s disease patient

The advocacy work that PAN does continues to empower patients and their

loved ones by giving them back a sense of ownership over their disease and

their lives. That sense comes from the feeling that they have some measure

of control over their disease, that they, not just the scientists with beakers

and Bunsen burners, have the ability to affect positive change in Parkinson’s

disease. We see that patients who advocate for what they need and deserve

feel they are making a difference, not only for themselves, but for future

generations who may be diagnosed with Parkinson’s disease.

We have also found that the positive feelings patients get from advocacy

are typically not diminished whether or not they believe that their advocacy

will directly impact their own disease. Many examples of this are evident at

our annual Research and Education Forum & Public Policy Forum. At the

Forum, patients and their loved ones from around the country come to

Washington, DC, to learn about the latest research in Parkinson’s disease

and learn the tools to become a Parkinson’s advocate. The Forum concludes

with all the participants attending meetings on Capitol Hill to speak with

their Members of Congress about Parkinson’s disease and what the Members

can do to help.
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One example from a recent Forum involved a long-time Parkinson’s

patient in his seventies who went to meet with his Member of Congress with

a group of other Parkinson’s patients. At the meeting, the gentleman turned

to his Member of Congress and said “It’s too late for you to help me, but I

am here because it is not too late to help her.” At this, he pointed to his

friend, a 35-year-old Parkinson’s patient with three young children at home.

At the end of the day, he told us that the Forum was one of the most

uplifting experiences he had had since being diagnosed.

The Forum has become so much more than a conference for our advo-

cates. For many, it has become a pivotal event in how they view themselves

and the disease.

“As many people with Parkinson’s spoke out for the first time, and

lobbied their senators and representatives, they learned that they could

indeed make a difference. As we became more visible, vocal and

empowered as individuals, so did the Parkinson’s community as a

whole.”

Linda Herman, PAN New York State Coordinator and 

young-onset Parkinson’s disease patient

“My introduction to PAN came from my dear friend Jaye. In a few short

weeks of planning, I found myself at the 9th Annual Public Policy Forum

for PAN.

After many people commented that I was not showing symptoms for

some time, I decided to let my guard down and began to let some of my

symptoms show. It was a true relief for me and it felt good to relax.

When information began to flow at the PAN forum, I could concentrate

on the speaker and not so much as to how I looked.

I fit in with a group that knew exactly how I felt. I feel thankful for

those who said those words to me that led me to put down my guard. A

special bond took place talking with those people who understood. A few

times the best conversations were not focused on Parkinson’s disease but

just things we enjoy as people.

The kindness of people and the helpfulness I experienced will carry me

on a journey that has been started by so many wonderful people. Their

work will continue but now has the added support of many more getting

involved. I have been shown a path and this path will give me a chance to

talk with Parkinson’s disease patients in my state and how they view topics
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of research and of government issues. I feel I should do my duty and be a

voice for those who have lost their own. I want to extend my thanks to

those who have helped me find my way in this Parkinson’s community.

My personal steel curtain has fallen, and I believe I am going to continue to

let this curtain fall. Thank you to those who helped me at PAN.”

Michael Vest, PAN West Virginia State Coordinator and 

young-onset Parkinson’s disease patient

“I have become an advocate to help get the funding necessary to find the

cure for Parkinson’s disease. I am obligated to myself and everyone else

who has Parkinson’s disease, Alzheimer’s, movement disorders, and

spinal cord injuries. I am obligated to get the message out. Once the cure

for Parkinson’s is found, the cure for other neurological disorders will

follow.

I became an advocate to get people to understand what it is like to

have Parkinson’s. You wouldn’t know it by looking at me or spending a

few days with me, but I am in the later stages (the fourth of five stages) of

Parkinson’s.

I became an advocate because I believe we are so close to finding the

cure for Parkinson’s. We are so close. If we weren’t so close, I wouldn’t

care as much, but I am truly in a race against time. The fact is that the

brain cells I need are dead and I am dying.

I am determined to make advocacy a big part of my life. After all, suf-

fering with Parkinson’s has been a big part of it. Now I want to be a part

of getting Parkinson’s disease eradicated. I am invisible no more. Hear me

rrrroar!”

Gale Lauer, PAN Nevada State Coordinator and 

young-onset Parkinson’s disease patient

“To me though, the best thing about the Forum was the people who

attended. Since my diagnosis, I have met some great people, who know

and understand what life is like with Parkinson’s disease. I have never

been together with so many of them at one time. I was very touched by

what a close-knit family we are, and if anyone ever feels like they are

alone with this disease, all they have to do is attend a function like the

Forum, and they will know that they will never be alone.”

Michael O’Leary, PAN Arizona State Coordinator and 

young-onset Parkinson’s disease patient
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PAN has established a State and Congressional Advocacy Coordinator

Program. This program began with five State Advocacy Coordinators and in

just 1 year has grown to 59 Coordinators in 39 states and the District of

Columbia. PAN aims to have coordinators in all states and will add more in

certain key Congressional districts. This program is a critical component of

the work that PAN does. Our “unified voice” is the voice of many people in

the Parkinson’s community working with us towards a cure.

In fact, PAN’s “unified voice” not only speaks for the advocates in the

Parkinson’s community. PAN is proud to be supported by other major

national Parkinson’s organizations; the National Parkinson Foundation,

The Michael J. Fox Foundation for Parkinson’s Research, the Parkinson’s

Disease Foundation, the Parkinson Alliance and Unity Walk, and the

American Parkinson Disease Foundation. These organizations not only

provide financial assistance to PAN, but are also in regular communication

with PAN about our legislative agenda. We all share the same ultimate

goal: finding a cure for Parkinson’s disease and easing the burden. Never

has the community come together in such a way as they have through

PAN and we are very pleased to be able to be a conduit for increased

collaboration.

“We all study civics in high school, but most of us have forgotten every-

thing except perhaps the rudimentaries. Somewhere between the Decla-

ration of Independence and the Gettysburg Address we seem to recall

that we the People are the government, we are responsible for our own

governance. To discharge our duty we must participate in the process.

Granted, for most people that means being an informed voter. But we are

thrust into a unique situation when we become ill with Parkinson’s

disease.

We have the opportunity to become patient advocates, able to rep-

resent thousands of similarly afflicted people to ensure that we get the

public funding necessary for effective research into the cause and cure of

Parkinson’s disease. Our voices carry an authority beyond any others.

This is our disease, this is our life and this will be our death if we are not

cured. That is our message and that is what we must shout through the

halls of Congress and the White House until we are not only heard but

ultimately cured and, thus, freed.”

Ann Campbell Wasson, PAN Northern California State Co-Coordinator

and young-onset Parkinson’s disease patient
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Joan Samuelson began the Parkinson’s Action Network (PAN) in 1991

because she correctly believed that Parkinson’s disease was not receiving

enough funding or attention from the federal government. We have made

great progress since 1991, but there is still a lot for PAN and PAN advocates

to do. We do not yet have a cure, and better treatments for Parkinson’s

disease still need to be found. Because of this, PAN will continue to increase

awareness about Parkinson’s disease, and will continue to advocate for

increased federal funding for many other federal programs.

Although we will continue to fight until a cure is found, PAN has a track

record of success. For example, PAN successfully urged Congress to direct the

National Institutes of Health to develop a first-of-its-kind Parkinson’s Disease

Research Agenda – a 5-year plan that called for a $1 billion investment in

Parkinson’s research. PAN played – and will continue to play – a key role in

supporting the Department of Veterans Affairs “Parkinson’s Disease Research,

Education and Clinical Centers.” PAN led the effort to enact the Morris K.

Udall Parkinson’s Disease Research Act of 1997 – the first law to focus entirely

on the need to expand the Parkinson’s disease research program administered

by the NIH. PAN was the principal advocate for congressional language sup-

porting NIH Director Elias Zerhouni’s “Road Map” initiatives. The language,

adopted by the House of Representatives, authorized substantial funding for

these initiatives and urged the Director to emphasize “translational research,”

expediting the delivery of new treatments and cures from the laboratory to

the bedside. PAN has increased our partnerships on Capitol Hill. In February

2004, PAN was a leader in creating the first Bi-Cameral Parkinson’s Disease

Working Group/Caucus. There are 70 Members of the House and Senate par-

ticipating in this important Caucus, and the numbers will continue to grow.

“The amount of money spent on research into the cause and treatment

of Parkinson’s disease is directly effected by the political process and our

participation, or lack of participation, in it.

We are at a crossroads. We can sit on our rumps and complain about

our aches and pains and wait to die. Or we can believe in our own power

to affect our future and change our own prognosis.”

Greg Wasson, PAN Northern California State Co-Coordinator and 

young-onset Parkinson’s disease patient

Another unique phenomenon in this community is the presence of indi-

viduals at the Forum and other advocates involved with PAN who have lost
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their loved one with Parkinson’s disease. Many of our State and Congres-

sional Coordinators are the children, siblings, and spouses of Parkinson’s

patients who have passed away. This really speaks to the overarching feeling

that advocacy gives to all people. It is truly the sense that you are having a

part in changing the world – and not just your world. At PAN, we have a

unique opportunity to get to know Parkinson’s patients before they become

involved with advocacy and after they become advocates. The change in

them is tremendous. Even as their symptoms eventually worsen, their spirits

remain unmoved.

In the words of one of our advocates:

“There is no limit to what we can accomplish if we empower people with

Parkinson’s disease.”

Perry Cohen, PAN Washington, DC, 

Coordinator and Parkinson’s disease patient

We urge you to get involved. The benefits to you, your loved ones, and

others who have this illness, are great. Appendix B lists contacts for various

organizations involved in advocacy for PD. You can also check with your

neurologist for organizations in your area.
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Introduction

The vast majority of care for people with PD is provided by family members

rather than paid or professional caregivers.1 While this help is willingly

given, it often comes at a cost; sleepless nights, emotional exhaustion, and

financial sacrifice. Caregiving cannot be successful over a sustained period

unless the caregiver’s health, daily functioning, and quality of life are pro-

tected. Effective help for caregivers is that which holds caregiver stress at an

acceptable level, buttresses the caregiver’s psychological adjustment and

health, and at the same time fosters effective caregiving behaviors. Helping

PD caregivers learn better ways to emotionally and practically cope with

the severe physical decline, unique to PD, needs to go hand-in-hand with

treating the medical problems specific to PD patients themselves.

Additionally, the economic costs of PD are substantial,2 but cost estimates

may not consider the economic impact of informal caregiving by family

members or forced changes in their outside employment. For example,

family members often serve as unpaid caregivers; the occurrence of PD may

force changes in family members’ job activities, e.g., a wife who had never

worked must now become the breadwinner due to her husband’s illness.3

Most research on caregiving has focused on Alzheimer’s dementia (AD),

with Parkinson’s disease (PD) receiving relatively little attention.4,5

Nonetheless, this chapter will review what is known about caregiving in PD

and will show that the problems faced by PD caregivers are distinct from

those faced by caregivers who tend to the needs of family members that

Caregiving
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suffer from other neurodegenerative illnesses. In addition, we will make

recommendations on how to reduce stress in caregivers and maximize both

the function of the patient with PD and the relationship with the caregiver.

Who are the caregivers and what are their roles?

A caregiver is one who helps a patient manage tasks of daily living, including

the management of symptoms and the integration of the patient’s treatment

regimen into his or her patterns of daily life. Most caregiving for persons

with PD is provided by family members rather than paid or professional

caregivers.1 The roster of caregivers includes family members of all types, but

their efforts are often supplemented by nurses’ aides who reside in or work

in the PD patient’s place of residence, whether at home or in a long-term

care setting.1

Family caregivers are one of three clusters of supports that are crucial for

the PD patient’s care and well-being. A second cluster involves the team of

medical practitioners, e.g., neurologist, primary care geriatrician, psychia-

trist, geropsychologist, physical therapist, etc. This team’s task is to diagnose

problems, conduct ongoing assessment, and monitor disease progression,

and prescribe and evaluate the effectiveness of treatment regimens. Family

caregivers interface with the medical team in various ways that are crucial to

the PD patient’s medical care and quality of life. For example, caregivers

may transport a PD patient to medical appointments, provide information

to medical team members about the patient or the patient’s home

environment, and accept guidance and follow instructions from medical

team members with respect to the PD patient’s care. The third cluster of care

support comes from the patient himself whose personal health beliefs and

behaviors are critical for effective PD disease management, particularly for

the patient’s daily interactions with family caregivers. By definition, family

caregivers interface frequently and intensively with their family member

with PD. It is important that caregivers and the PD patient share a common

frame of reference and agree on major aspects of what is necessary and

helpful. Without such agreement, the quality of caregiving will be compro-

mised.
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Symptoms most relevant to the PD caregiving
situation

Our discussion of PD caregiving is based on the assumption that every debili-

tating chronic disease generates a specific profile of caregiving demands

and burdens, a profile that is unique to that illness.6 However, we further

recognize that there are many similarities across chronic diseases in the chal-

lenges posed for caregivers. Though the profile of demands and burdens may

differ from one disease entity to the next, there is much overlap.7,8 For

example, regardless of disease entity, the onset and progression of debili-

tating chronic illness in a family member are likely to force changes in the

family division of labor, impose limitations on caregivers’ pursuit of other

life goals, and generate anxiety, frustration, and strained relationships.

Regardless of the disease entity, and of whether the caregiver is a spouse or

an adult child, the caregiver is likely to experience high psychological cost,

and the caregiver’s patience, tolerance for stress, and problem-solving skills

will surely be tested.9–12

That said, an important guiding assumption here is an emphasis on

primary stressors, i.e., the activities that PD caregivers must perform as a

direct result of the current state of the patient’s illness, the treatments, and

the patient’s reactions to the illness.12,13 While caregivers may differ greatly

in how they adapt to the stresses of caregiving, it is the properties of the

disease and its treatment that drive the PD patient’s behavior and care needs,

and in turn, drive the care demands to which the caregiver must respond.

Table 19.1 lists aspects of the disease that impact caregiver tasks. The table

also includes aspects of the patient’s health behaviors, personality, and psy-

chiatric status that impact the pattern of care demands and caregiver burden.

With a diagnosis of PD comes a number of disabling symptoms specific to

the disorder that can be highly distressing for the patient and caregiver. The

most salient ones related to the caregiver include movement and neuromus-

cular control problems, severe functional and physical problems, cognitive

decline, problems with sleep, and emotional problems.

Movement and neuromuscular control problems
Mobility and physical safety are pre-eminent concerns for the PD patient

and PD caregiver.14–16 Problems with moving safely and performing motor

tasks central to daily living, e.g., dressing, getting out of bed, avoiding falls,

etc., are a direct consequence of the symptomatic features of PD. Though
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dramatic behavioral dyscontrol problems are rare in the earlier stages of PD,

problems such as freezing, “on-off” periods, and gait difficulties, are sources

of strain for caregivers.

Cognitive decline
Dementia is not a central feature of PD,17 but memory and cognitive

problems generally develop.18,19 In fact, as discussed in Chapters 5, 6, and 7,

there exists a spectrum of cognitive deficits in PD that includes mild

cognitive impairment, presenting with problems in multiple cognitive

domains,20 as well as dementia, with a profile of unique features involving a

dysexecutive syndrome and visuospatial and behavioral symptoms19 and co-

morbid with features of other dementias.21 While the exact neuropsycho-

logical profile differs for any individual, symptoms generally include

difficulty with apathy, judgment, impulsivity, and memory.22

There are many cases in which core PD symptoms are accompanied by

both cognitive and physical co-morbidities. From the perspective of PD care-

giving issues, these co-morbidities can be viewed as additional burdens. For
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Table 19.1 Characteristics of patient’s disease status, health behavior,

personality, and emotional and cognitive behavior that impact

caregiver’s tasks and role

1. Disease status

Rate of progression (highly variable)

Complexity of symptom pattern; idiopathic PD as primary vs PD plus other

Parkinsonian co-morbidities

Level of physical impairment, e.g., risk of falls, ability for self-care, general

medical co-morbidities

Cognitive and neurological status

2. Health behavior and beliefs

Self-regulation concepts that the patient brings to the task of disease

management

Self-monitoring of current biological and psychological function

3. Personal and emotional qualities that affect collaboration with caregiver

Emotional reactions and psychiatric status; depressed mood, anxiety, etc.

Independence–dependence; comfort with/resistance to accepting help;

overreliance on others’ assistance

Sense of entitlement; interpersonal demandingness
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example, in many cases, dementia evolves later in the course of PD and may

even represent the co-occurrence of Alzheimer’s disease (AD) pathology

superimposed on PD.11 In cases of dementia with Lewy bodies, some form of

dementia or cognitive dysfunction is present when parkinsonian symptoms

are first noted.23 It is in these cases that the role of the PD caregiver is less

distinct from that of the typical AD family caregiver. When PD and

dementia converge,24 the role of the PD caregiver and AD caregiver also con-

verge and become more similar with respect to the profile of care demands.

However, the physical burdens of care may be greater for the PD caregiver,

especially when the dementia is in its earlier stages but motor symptoms are

relatively more advanced.

Sleep problems
Disordered sleep is a common co-occurring problem in PD; patients may

suffer from a variety of difficulties, which are reviewed in Chapter 11. These

sleep difficulties have profound implications for the health and well-being of

the PD caregiver.25,26 Insomnia, the most common sleep disorder seen in PD

often leads to sleep deprivation in the caregiver, resulting in exhaustion

during the day. Bed partners may also be at risk for injury as many of the

sleep disorders include abnormal behavior during sleep, from restlessness to

wild thrashing. Comella et al.27 looked at a small sample of PD patients and

their caregivers and found that 5% of the patients reported that they had

injured their sleeping partner, a result replicated in other studies.28

Other potentially troublesome sleep problems that PD patients (and their

caregivers) may encounter include excessive daytime sleepiness and “sleep

attacks”,25 which are potentially disabling.

Procedures that reduce PD patients’ sleep problems are an important target

area for improving their quality of life and also for decreasing caregiver

burden. We urge caregivers to discuss these problems with the appropriate

medical professions. A thorough discussion of the treatment of sleep dis-

orders can be found in Chapter 11.

Psychiatric difficulties
Depression and anxiety are found in approximately 50% of those with

PD.29,30 The loss of mental energy, initiative, self-esteem, as well as the

dysphoric mood and feelings of worthlessness, that accompany depression

may have profound implications for caregivers.31 The loss of vitality and

enjoyment can make the caregiving relationship less satisfying, and so
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reduce his or her motivation and personal investment in the caregiving

process. Again, caregivers should bring these problems to the attention of

the appropriate medical professional. Advice on how to manage these

problems is found in other chapters in this book.

Patients with PD frequently experience psychotic symptoms, including

hallucinations and delusions (fixed, false beliefs) which result in significant

stress and challenge for the family caregivers in the home.32–34 Delusions and

hallucinations are particularly burdensome as they are resistant to reasoning

and may be persecutory. That is, the patients may develop the belief that

their spouse is being unfaithful or that the spouse intends to harm them.

Placed in the context of caregiving, in which the spouse may have sacrificed

considerably to continue to care for the individual with PD, one can easily

see the distress that would ensue. In fact, in a Norwegian sample studied by

Aarsland et al.32 the presence of hallucinations was the strongest predictor of

placement in institutions such as nursing homes. Furthermore, hallucina-

tions were found to be a major burden for PD caregivers, and thereby are

likely to lead to institutionalization (Goetz as cited in reference 35).

The problems with sleep, depression, hallucinations, and psychotic

symptoms may be important targets for medical as well as psychosocial

intervention in order to improve the well-being of PD caregivers and care

recipients.36 The treatment of these disorders is specifically addressed in

other chapters in this book.

Stress and social support in the patient–caregiver
dyad

Stress management for PD caregivers is important because it affects the

patient’s clinical status and quality of life, but also because stress can have

serious adverse physical health consequences for the caregiver.37,38 Managing

stress must be based on a recognition that caregiving involves an ongoing

interaction between two participants, the patient and the caregiver. Each

party is coping with stress from his or her own perspective, and so the

process cannot be understood unless that perspective is considered.39

Caregivers and patients also form an interactive pair, and the stress of one

party can quickly become the stress of the other. Interventions that reduce

the patient’s stress then are likely to reduce the caregiver’s stress. Conversely,

interventions that are effective for the caregiver and result in more effective
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caregiving are likely to reduce the patient’s stress. Caregivers who fail to

adequately adjust to demands of the caregiving situation are more likely to

trigger problem behaviors in the patient. Schulz et al.40 report that dementia

caregivers who are depressed trigger higher levels of patient problem

behaviors, e.g., wandering and agitation. Additionally, when caregivers

adopt a more personal, supportive style of relating, the patients display

better adjustment.4 From the PD patient’s perspective, it is difficult to over-

state the importance of a stable, emotionally supportive caregiving

environment as shown in the poignant comments of one PD sufferer.16

My disabilities become distinctly greater at the time of some break in the

habits of daily living to which I have become accustomed. Even

babysitting for our grandchildren for a weekend, in our own home, can

produce repercussions: exaggerated tremor, more fatigue and nighttime

insomnia, . . . more difficulty in moving about. All are no doubt related to

feelings of insecurity – fear of being unable to avert some impending

accident. I can’t even imagine the effect of a serious emotional clash with

one of my loved ones. I fear that in my present semi-dependent situation,

such a confrontation would devastate me. Constant reassurance that my

loved ones are supportive, patient, caring, understanding, and loving is, I

believe, my greatest asset and most secure source of happiness.

(p. 74)

From the PD caregiver’s perspective, providing effective, supportive care-

giving yields benefits to the caregiver as well as the PD patient. The patient’s

improved response fosters a positive feedback loop resulting in greater social

support for the PD caregiver and so has a stress-protective effect on the care-

giver. However, there are situations in which, despite the caregiver’s best

efforts, a negative feedback loop exists between PD patient and PD caregiver

that increases caregiver stress and diminishes the caregiver’s personal

satisfaction as shown in the pained comments of one PD caregiver cited

by Greenberg41 (p. 19).

My mother has always been domineering and now my brother and I

know what my father went through. She has had home-health aides, but

none was good enough for her. She complained about each one. This one

left a dish in the sink; that one didn’t like her, etc. . . . She tells me if I

were a “good daughter” I would come over and do the things an aide
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does. I have always been a good daughter; in fact, I was never able to say

no to her, but now I don’t know what to do. I have a career which I love

and need, two teenage children who need me, and a husband who is

furious with me, because at the end of the day I have nothing left for him

and the kids. All I do is talk about my mother, to my friends, to my rela-

tives; she has become an obsession. If my mother falls and there is no

one there to help her she’ll fall again, maybe hurt herself more seriously

this time, and it will be my fault.

Approaches at ameliorating caregiver stress are best that take account of

several clusters of variables involved in the stress process. The first cluster has

already been outlined in Table 19.1 and consists of primary stressors, e.g.,

the specific stresses associated with caring for a relative who has problems of

gait, dysphagia, “freezing,” etc. The second cluster consists of mediators of

stress, e.g., the individual caregiver’s personal appraisals of events, coping

resources and skills, and relevant personality characteristics. The third cluster

consists of situational and background factors related to stress, e.g., the

immediate physical environment in which caregiving takes place, the avail-

ability and effective utilization of social supports, etc.

Table 19.2 lists some personal resources that can mediate caregiver stress

and effectiveness, e.g., knowledge of the illness, caregiving skills, stress tol-

erance, patience, stamina, and comfort and satisfaction with the caregiving

role. The table also outlines other factors that mediate caregiver stress and

effectiveness, including the quality of the caregiver’s past relationship with

the patient, the availability of material resources and social supports from

other helpers, and other life demands on the PD caregiver. It is likely that

these other factors that affect PD caregivers are similar to those that affect

caregivers for other degenerative disorders. Thus, PD caregiver character-

istics, such as age (elderly versus middle-aged) or gender (women on average

being better prepared for and more comfortable with caregiving roles), are

likely to affect PD caregivers’ motivation, stamina, and satisfaction with care-

giving in the same way they affect other varieties of caregiver.42,43 Finally,

as memory and cognitive abilities decline, caregiving problems become

more severe and more formal care services are required, especially for

patients with PD.44
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Intervention

While there is little formal research in this area, several therapeutic

approaches have been employed to alleviate PD caregiver stress and max-

imize caregiver effectiveness. The following is a discussion of several aspects

of the caregiving process that may be useful to caregivers.

Problem-focused and psychoeducational intervention
Caring for a spouse or loved one who is not cognitively impaired, but is

significantly impaired in both instrumental and primary activities of living

(e.g., talking, eating, moving) is a common problem for the PD caregiver.

Qualitative research on the experience of PD caregivers indicates they are

greatly disturbed by their loved one’s loss of motor skills and loss of

function.45,46 Wallaghen and Brod (as cited in reference 4) report that the
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Table 19.2 Caregiver personal resources and contextual factors that

mediate caregiver stress

1. Personal resources

Health knowledge and beliefs related to PD, PD treatments, and PD course

Mastery of knowledge and skills relevant to caregiving tasks; problem solving

ability; past experience and training in caregiving roles

Stress tolerance and stress coping skills; patience; resilience against burnout;

physical and emotional stamina

Motivation, commitment, and satisfaction with caregiving roles and activities;

altruistic orientation

2. Quality of past and current personal relationship with PD patient

Marital satisfaction

Adult child’s relationship to parent

3. Availability of material resources and social support

Quality of physical environment in which caregiving takes place

Assistance from other family members

Assistance from home health aids, friends, and other non-family helpers

Financial factors that affect ability to hire personnel, acquire special equipment,

etc.

4. Other life demands on caregiver

Outside job/occupation

Young children in the home
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best predictor of caregiver burden in PD caregivers is the feeling of control

over the patient’s symptoms, a finding consistent with the idea that PD care-

givers are likely to favor problem-focused coping methods.39 In this view, the

caregivers’ efforts should be directed at the specific nature of the stress-

producing problems that confront them.5 In the case of PD, this involves

attending to the PD patient’s motor control problems. The PD patient finds

it increasingly difficult to perform tasks of daily living such as buttoning

one’s clothes, putting on socks, using a knife to cut food, getting out of bed,

and so forth. Such deficits are sources of stress the PD patient and PD care-

giver must deal with. For example, a retired heart surgeon with PD described

his problem with tying shoelaces and his wife’s assistance as follows.16

Consider the technical challenge of tying my shoelaces – a skill that had,

over the past few years . . . virtually vanished. My fingers had become

strangers to the task. They just didn’t know what to do, even after many

trials. More and more frequently, my wife had to come tie the laces –

how humiliating for a once dexterous surgeon! . . . So I set out to give

myself lessons in shoelace tying . . .

(p. 141)

In this instance, the patient, himself, a highly resourceful, intelligent man,

was able to initiate a trial-and-error learning process that involved analysis

of the movements in knot tying and weeks of intensive practice. Through

careful observation and persistence, he was able to recover some portion of a

lost skill he had first learned as a child – only a temporary victory in the face

of PD’s unrelenting progression, to be sure, but a victory nonetheless.

From the caregiver’s perspective, the daughter of an elderly PD patient

described the difficulties of coping with the problem of her mother’s slow,

poorly coordinated movements when they went shopping.41

With her halting gait and poor balance, it would take us almost 5

minutes to maneuver the 30 yards, replete with seven steps, to my car.

This slow pace would remain unchanged throughout the day. Further

restraint and patience would be required of me in the shopping process

itself. Respecting my mother’s strong wish to be independent, I would

merely stand by as she painstakingly got in and out of her garments to

try on clothes, not allowing me to assist her with anything, save perhaps

a difficult button on the sleeve.
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Although I would grit my teeth in exasperation and anger, I could not

help but admire her courage and tenacity. That I love my mother and her

company were not enough to stave off the complete exhaustion I would

experience at the end of our sojourn together. The strain of constant vigi-

lance combined with the slowing down of my normal rhythm to remain

in sync with hers would wipe me out.

(p. 46)

This caring daughter would benefit from problem-focused intervention that

would reduce stress and help her continue her caregiving tasks with renewed

energy and a sense of inner calm.

Hooker et al.42 provide empirical support for the view that PD caregivers

frequently focus on problems generated by the PD patient’s motor dysfunc-

tions. They studied 175 spouse caregivers of PD and AD patients and found

that, compared with AD caregivers, PD caregivers were more likely to

respond to their stressful situation by engaging in coping strategies that were

largely problem-focused. Other data indicate that PD caregivers are likely to

favor and accept prescriptive therapeutic interventions47,48 that emphasize

education, practical problem solving, and externally focused therapeutic

content42,49 as opposed to inwardly, emotionally focused interventions and

therapy content.

Educational interventions are a fruitful area to target for the caregiver. In

Table 19.3, we outline four general areas an educational program should

address. They include assuring that the caregiver has: (1) a valid biomedical

understanding of PD disease process and treatment; (2) an ability to accu-

rately evaluate the PD patient’s current physical and emotional states and

cognitive capacity; (3) a broad range of effective caregiving responses from

which the caregiver can select; (4) an enhanced ability to monitor his own

stress and utilize appropriate self-care and stress-coping procedures to

manage stress.

Family therapy intervention
There is evidence from qualitative and survey-based data that the spouses of

patients with PD experience considerable stress on family relationships, and

on key family issues such as maintaining privacy and independence.45

Greene and Griffin50 found that marital quality significantly influenced

symptoms, a finding that suggests that the quality of at least some parkin-

sonian symptoms may be influenced by the quality of the caregiver–care
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recipient relationship. This impact of the spousal relationship on the man-

agement of the disease is further supported by research showing that the

level of expressed (negative) emotion between AD caregivers and AD care

recipients predicts poorer outcomes.51

These findings imply that couples therapy may be a valuable treatment for

caregivers. Indeed, there is already a manualized “relationship enhancement

therapy” that has been successfully piloted with patient–caregiver couples.45

There appears to be considerable promise for further application of family

therapy approaches to managing stress and improving caregiver effectiveness

in the PD caregiving situation.6,8,52 Certainly, it is reasonable to direct

couples to marital therapy if there is difficulty in their relationship.
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Table 19.3 Potential areas to cover in effective PD caregiver

educational interventions

1. Assure biomedical validity of caregiver understanding of PD disease process and

treatment

Provide realistic expectations re the course and progression of PD

Increase understanding of potential medication side-effects that increase patient

and caregiver stress

2. Enhance caregiver ability to correctly assess PD patient’s current biological and

emotional states, and level of cognitive functioning

Enhance ability to correctly interpret changes in patient’s state, especially short-

term fluctuations associated with L-dopa therapy as the patient moves through

on/off phases

Enhance ability to recognize how patient’s deficits/impairment are linked to

patient’s emotional reactions (e.g., anxiety/depressed mood) and how these

emotional reactions in turn affect patient functioning

3. Expand caregiver’s array of effective alternative caregiving responses from which

caregiver can select those that best fit the PD patient’s current need

Provide tips and guidance for managing the patient’s problems of movement

and neuromuscular dyscontrol, and for insuring patient safety

Provide tips and guidance re steps to encourage patient compliance with

treatment, and maximize patient self-reliance

4. Enhance caregiver’s ability to recognize and effectively manage his own stress

Educate in personal stress recognition, basic self-care, and stress coping methods

Educate re available community resources and in methods for mobilizing support

from other family members
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Intensiveness of therapeutic intervention
Research suggests that caring for a patient with PD who is not cognitively

impaired is less stressful overall than caring for a loved one who is signific-

antly cognitively impaired.42 Consequently, an intervention to reduce stress

for the average PD caregiver may require less intensive intervention than for

the average AD caregiver. For example, fewer sessions may be necessary to

achieve significant change in the life of a stressed PD caregiver, and there

may be less need for antidepressant or anxiolytic medication.53 That said,

issues related to personality or meaning may become prepotent and deserve

attention.

Patient participation in interventions to manage caregiver
stress
We have emphasized the caregiver side of the issue but efforts to manage

caregiver stress must also consider the patient’s potential to serve as an

active participant in stress management interventions. The design of PD

caregiver interventions then should allow for significant involvement and

input from the PD care recipients themselves,49,54 as this would maximize

the chances of significant therapeutic change. Several coping strategies,

including relaxation, skills training, and communication may be helpful.

But, as we noted above, the patient’s level of cognitive impairment has

special significance for crafting stress management interventions for care-

givers.53

Cognitive functions in PD tend to be preserved in PD to a much greater

degree than in AD, and so it is feasible to directly involve the patient in

interventions that will benefit the caregiver. As implied above, cognitive

impairment becomes a more notable problem at later stages of PD, at which

time patients may then have reduced capacity to participate in voluntary

planned actions to ameliorate caregiver stress.

Outcome assessment in PD caregiving
Because caregiving is a two-sided process, it is necessary to have criteria for

assessing the impact of therapeutic intervention on both the PD caregiver

and the patient. From the caregiver’s side, caregiving cannot be successful

over a sustained period unless the caregiver’s health, daily functioning,

and quality of life are protected. Effective caregiver interventions are those

that hold caregiver stress at an acceptable level, buttress the caregiver’s

psychological adjustment and health, and at the same time foster effective
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caregiving behaviors. The first section of Table 19.2 presented a partial list of

criteria that can be used to evaluate the PD caregiver’s success in adapting to

demands of the caregiving process. The caregiver’s personal resources must

be sufficient to meet the demands of the caregiving situation, including sus-

tained effectiveness in problem-solving, stress-coping, stamina, motivation

for caregiving, satisfaction with the caregiving role, and mastery of skills and

knowledge necessary for performing caregiving tasks.

With respect to criteria for assessing the PD patient’s outcomes, the

criteria must be based on whether the goals of caregiving are achieved, i.e.,

whether the caregiving process succeeds in maximizing the PD patient’s

health, daily functioning, and quality of life. Table 19.4 presents a caregiver-

centered approach to assessing the success of caregiving by using outcome

assessment measures that reflect the effectiveness of the PD caregiver’s

actions. As shown in Table 19.4, the PD caregiver’s effectiveness is measured

by successful interaction with the patient’s medical team, accurate

assessment of the PD patient’s symptoms and response to treatments,

success in encouraging treatment compliance and patient self-reliance, and

ability to assure a safe, supportive environment. Other indicators of caregiver
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Table 19.4 Criteria for evaluating effectiveness of PD caregiving

1. Interaction with medical providers

Exchanges information with medical team about disease management, i.e., on

patient functioning, treatment effectiveness, and side effects

Makes effective use of information/recommendations provided by health

providers

2. Interaction with PD patient

Accurate assessment of changes in patient symptoms and functioning over the

course of a single day as well as from day to day

Accurate monitoring of patient’s response to treatment regimens; ability to

encourage patient compliance

Assures safe, supportive environment for PD patient

Fosters self-reliance and independent functioning by the patient; regulates type

and degree of assistance in accord with patient’s current capabilities and

symptoms

3. Interaction with other caregivers and relevant parties

Communicates with other family members, home health aides, attorneys, etc.

Mobilizes and collaborates with other helpers
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effectiveness assess the caregiver’s ability to mobilize and collaborate with

other sources of help and support.

Conclusion

Much of the care of people with PD is provided by family members and this

care is crucial in determining how well the illness is managed. Clinicians,

patients, and caregivers themselves need to consider stress levels in the care-

giver when dealing with PD; caregiving cannot be successful over a sustained

period unless the caregiver’s health, daily functioning, and quality of life are

protected.

Much of the stress of caregiving is determined by the symptoms, and the

severity of the patient’s illness. The core motor manifestations of the illness,

as well as cognition, sleep, and psychiatric problems need, therefore, to be

maximally managed to reduce stress on the caregiver. Beyond these

measures, one must consider the interaction between the caregiver and the

patient, with attention given to their relationship. Strategies directed at the

caregiver may include education and stress management of various types.

Social support systems are crucial to avoiding a sense of isolation and are to

be encouraged. Helping PD caregivers learn better ways to emotionally and

practically cope with the severe physical decline unique to PD needs to go

hand-in-hand with treating the medical problems specific to PD patients

themselves.
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Appendix A

Table A.1 Antipsychotics used in Parkinson’s disease

Generic name Tradename Doses (mg) Indications/special considerations

Typical antipsychotics

None indicated Do not use – poorly tolerated

Atypical antipsychotics

Aripiprazole Abilify 5–30 Psychosis (variable tolerability)

Clozapine Clozaril 6.25–150 Psychosis, behavioral disturbances

(agranulocytosis)

Olanzapine Zyprexa 2.5–15 Psychosis, behavioral disturbances

(not well-tolerated)

Quetiapine Seroquel 12.5–150 Psychosis, behavioral disturbances

Risperidone Risperdal 0.5–6 Psychosis (poorly tolerated)

Ziprasidone Geodon 10–60 Psychosis (variable tolerability)
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Table A.2 Antidepressant medications used in Parkinson’s disease

Generic name Tradename Dose (mg) Indications

Tricyclic antidepressants

Clomipramine Anafranil 25–150 Depression

Desipramine Norpramin 25–150 Depression

Doxepin Sinequan 25–200 Depression

Imipramine Tofranil 25–200 Depression

Maprotiline Ludiomil 10–150 Depression

Nortriptyline Pamelor 10–75 Depression

Protriptyline Vivactil 5–30 Depression

Trimipramine Surmontil 25–150 Depression

Serotonin-selective reuptake inhibitors (SSRIs)

Citalopram Celexa 10–60 Depression

Escitalopram Lexapro 5–30 Depression, anxiety disorders

Fluoxetine Prozac 5–60 Depression, anxiety disorders

Fluvoxamine Luvox 25–200 Depression, OCD

Paroxetine Paxil 10–50 Depression, anxiety disorders

Paroxetine Paxil CR 12.5–50 Depression, anxiety disorders

Sertraline Zoloft 25–200 Depression, anxiety disorders

Others

Atomoxetine Strattera 40–100 ADHD-type symptoms

Bupropion Wellbutrin 50–300 Depression

Bupropion Wellbutrin–SR 50–300 Depression

Bupropion Wellbutrin–XL 50–300 Depression

Duloxetine Cymbalta 20–60 Depression, diabetic pain

Mirtazepine Remeron 15–45 Depression

Nefazodone Serzone 25–200 Depression (caution liver failure)

Trazodone Desyrel 25–300 Hypnotic

Venlafaxine Effexor XR 37.5–300? Depression, anxiety disorders

Venlafaxine Effexor 37.5–300? Depression, anxiety disorders
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Table A.3 Medications used for insomnia in Parkinson’s disease

Generic name Tradename Dose Indications

Non-benzodiazepine hypnotics

Eszopiclone Estorra Approval expected in 2005

Zaleplon Sonata 5–10 Insomnia

Zolpidem Ambien 5–10 Insomnia

Benzodiazepines

Alprazolam Xanax 0.25–6 Anxiety

Chlordiazepoxide Librium 5–60 Anxiety

Clonazepam Klonopin 0.5–3.0 Anxiety, used for insomnia, REM 

behavior disorder (RBD), periodic 

leg movements of sleep (PLMS)

Clorazepate Tranxene 7.5–30 Anxiety, used for insomnia

Diazepam Valium 2–30 Anxiety, used for insomnia

Estazolam ProSom 0.5–2 Insomnia

Flurazepam Dalmane 15–30 Insomnia

Lorazepam Ativan 0.5–6 Anxiety, used for insomnia

Antidepressants

Amitriptyline Elavil 10–75 Depression, used for insomnia

Doxepin Sinequan 10–75 Depression, used for insomnia

Imipramine Tofranil 10–75 Depression, used for insomnia

Trazodone Desyrel 12.5–150 Depression, widely used for insomnia
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A listing of web-based resources and contact information for clinician

education, patient and caregiver education and support, research funding,

and advocacy.

General information

Doctors Guide – Personal Edition

www.docguide.com

A source for peer-reviewed literature, case studies, webcasts, continuing

medical education courses, news updates and patient education. Available in

multiple languages.

WE MOVE™

Worldwide Education and Awareness for Movement Disorders

1-800-437-MOV2

www.wemove.org

WE MOVE™ is an internet-based resource that provides information on

movement disorders to patients, healthcare workers, and the public. Its focus

is on research and treatments along with links to support groups and the

news updates on research results. WE MOVE™ also designs and provides

professional and patient internet-based learning modules, teaching slide sets,

office tools, moderated patient/family Web chats, E-MOVE news features

(www.imakenews.com/wemove), and post-chat print newsletters.
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Massachusetts General Hospital Neurology Web Page

neuro-www.mgh.harvard.edu:16080/forum/ParkinsonsDiseaseMenu.html

This is a webforum to discuss and comment on Parkinson’s disease. It is used

by many individuals with PD.

The Parkinson’s Web

pdweb.mgh.harvard.edu

For clinicians, this web-based resource links to national PD organizations,

medical centers and other sites offering clinical care of PD patients, private

institutes and foundations, government resources, and professional organ-

izations. Separate links for families and patients are also provided.

Caregiver information

Family Caregiver Alliance (FCA)

(800) 445.8106 (San Francisco, CA)

www.caregiver.org

Founded in 1977, the FCA was the first community-based non-profit organ-

ization in the USA to address the needs of families and friends providing

long-term care at home. FCA provides programs at national, state and local

levels to support and sustain caregivers. It also operates the National Center

on Caregiving to promote public awareness, policy and research to develop

high-quality, cost-effective support programs for family caregivers across the

nation.

National Family Caregivers Association (NFCA)

1-800-896-3650 (Kensington, MD)

www.thefamilycaregiver.org/

The NFCA conducts advocacy efforts and provides support and education to

individuals who care for a chronically ill, aged, or disabled loved one. The

NFCA is dedicated to address caregiving issues that extend beyond individual

diagnoses and different life stages.
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Parkinson’s disease organizations

American Parkinson’s Disease Association (APDA)

1-800-223-2732 (Staten Island, NY)

1-800-908-2732 (Los Angeles, CA)

888-400-2732 (Contact for Local Information and Referral Center)

www.apdaparkinson.org

The APDA has many local chapters and affiliated support groups. The organ-

ization provides education and support to patients. It also provides annual

grants to researchers and takes part in public education about PD through

events and fund-raisers.

American Parkinson’s Disease Association

Young Parkinson’s Information and Referral Center

800.223.9776 or 847.657.5787 (Glenview, Illinois)

www.youngparkinson.org

The APDA has a website targeted to the issues and concerns of the younger

patient population (ages 21–50). It provides information and resources for

living well with PD. The site also includes a photo gallery of young people

with Parkinson’s and their stories, the opportunity to be connected one-to-

one to other young people with PD and a library of downloadable APDA

educational materials.

European Parkinson’s Disease Association (EPDA)

��44 (0) 1732 457 683 (Kent, UK)

www.epda.eu.com

The EPDA is a non-profit organization that includes memberships from over

30 Parkinson’s patient organizations in Europe. It is devoted to increasing

international understanding about PD and providing information and edu-

cation to patients and their families about PD. The site provides links to PD

organizations throughout the world.

Michael J. Fox Foundation for Parkinson’s Research

1-800-708-7644 (New York, NY)

www.michaeljfox.org

Michael J. Fox started this non-profit organization to teach patients and care-

givers about living with PD and to raise funds to support aggressive research
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towards finding a cure. The website and newsletter provide news updates on

PD research, news, and events.

National Parkinson Foundation, Inc (NPF)

1-800-327-4545 (Miami, Florida)

www.parkinson.org

The NPF is the largest organization in the United States for individuals with

PD and their families. The website provides information about new research,

events, and support groups as well as grant funding opportunities for

researchers. The NPF site provides extensive links to caregiver resources.

Parkinson’s Action Network (PAN)

1-800-850-4726 (Washington, DC)

www.parkinsonaction.org

PAN is the unified education and advocacy voice of the Parkinson’s

community in the USA. PAN provides individuals with PD and other

advocates opportunities for education and interaction with the Parkinson’s

community, scientists, policy and opinion leaders, as well as the public at

large. PAN promotes its advocacy efforts via an informed grassroots network

that focuses on an increased and accelerated investment of public resources

for PD research and care.

Parkinson’s Disease Foundation (PDF)

1-800-457-6676 (New York, NY)

www.pdf.org

The PDF is a national non-profit organization in the United States that is

devoted to education, advocacy, and the funding of research.

Parkinson’s Disease Society (PDS)

020 7931 8080 (London)

www.parkinsons.org.uk

A charitable organization, the PDS provides support, advice, and information

to people with Parkinson’s, their carers, families and friends, and to health

and social services professionals involved in management and care. It has

many branches and support groups throughout the UK. The PDS engages in

advocacy and fundraising for research and has developed models of good
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practice in service provision, such as Parkinson’s Disease Nurse Specialists

and respite care.

People Living With Parkinson’s

www.plwp.org

This website is supported by patients. It provides chat rooms, message

boards, and facts on PD.

Parkinson’s Information Exchange Network’s Online (PIENO)

parkinsons-information-exchange-network-online.com

PIENO provides an international e-mail list and website about Parkinson’s

that includes patients, caregivers, family members, medical professionals,

and healthcare industry representatives. The language is English.

The Parkinson’s Alliance (PA)

1-800-579-8440

www.parkinsonalliance.net/home.html

This is a United States-based non-profit organization dedicated to raising

funds to help finance the research to find the cause and cure for Parkinson’s

disease.

World Parkinson’s Disease Association

(39) 02 66713111 (Italy)

www.wpda.org

A non-profit organization, fostered by APDA and the Italian Parkinson

Association (AIP), that serves the world Parkinson community through edu-

cation and promotes greater cooperation and exchange of communications

among the various national patients’ organizations.

Research programs and opportunities

ClinicalTrials.org

www.clinicaltrials.gov

Proves regularly updated information about federally and privately sup-

ported clinical research in human volunteers.
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Parkinson’s Disease Research Web

National Institutes of Health: National Institute of Neurological Dis-

orders and Stroke

www.ninds.nih.gov/parkinsonsweb

This NIH disease-specific website was developed to facilitate research efforts

on Parkinson’s disease, track the progress of the PD Research agenda and

Matrix activities, and provide both the research and lay community with

information and resources. The Parkinson’s disease research portfolio is

managed by the NINDS Neurodegeneration Group.

PDTrials.org

www.PDtrials.org

This site provides information on Parkinson’s clinical research and clinical

trials that are currently looking for participants. The website was recently

developed as part of a national public awareness campaign, Advancing

Parkinson’s Therapies (APT), coordinated by the Parkinson’s Disease Foun-

dation with leadership from American Parkinson Disease Association, The

Michael J. Fox Foundation for Parkinson’s Research, the National Parkinson

Foundation, the Parkinson’s Action Network, the Parkinson Alliance, and

WE MOVE.

Center Watch: Clinical Trials Listing Service

617-856-5900 (Boston, MA)

www.centerwatch.org

This site is maintained by a Boston-based publishing and information ser-

vices company and is a business of The Thomson Corporation. It provides

information about clinical research, including listings of more than 41 000

active industry protocols and government-sponsored clinical trials, as well as

new drug therapies in research for patients interested in participating

in clinical trials and for research professionals in pharmaceutical, biotech-

nology, and medical device companies, CROs, and research centers involved

in clinical research around the world.
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Aarsland, D. 310
acetylcholinesterase inhibitors (AChEIs)

110, 167
activities of daily living (ADLs) 222, 279
advanced PD: levodopa motor response

42
advocacy 297–304
advocacy groups 246, 329–31; American

Parkinson Disease Foundation 302;
Michael J. Fox Foundation for
Parkinson’s Research 302, 329–30;
National Parkinson Foundation
302, 330; Parkinson’s Action
Network (PAN) 297–304, 330;
Parkinson’s Alliance 302, 331;
Parkinson’s Disease Society (UK)
263, 330; Unity Walk 302

affective disorders 160
age of onset 4
akathisia 57
akinesia 5
Alexander technique 266, 271
alleles: and anxiety 145
α-synuclein 1, 3; gene 2
Alzheimer-type pathology 65
Alzheimer’s disease 9, 70, 91, 167;

caregiving research 305; co-
occurrence 309

amantadine 1–2, 27, 161, 165
American Academy of Neurology 20
American Parkinson Disease Foundation

302
American Parkinson’s Disease

Association (APDA) 329; Young
Parkinson’s Information and
Referral Center 329

anticholinergic drugs 9–10, 27, 162, 165
antidepressants 123, 124, 130, 131, 147,

162, 324
antipsychotics 323; typical/atypical 167

anxiety 21, 124, 139–50, 160, 166, 309;
clinical nature 141; cognitive
functioning 143; cognitive-
behavioral treatment 148–9;
depression relationship 144;
etiology 144–6; motor symptom
relationship 143–4; prevalence 140;
and quality of life 142–3;
recognising 141–2; treatment 146–9

apathy 124, 160, 194–9
apomorphine 12, 21
aripiprazole 168
art therapy 271
assessment: cognitive impairment 68
assessment instruments 30; Beck

Anxiety Inventory 149; Beck
Depression Inventory (BDI) 128;
Boston Naming Test 83; California
Psychological Inventory 250;
Dementia Rating Scale (DRS) 84;
depression 128–9; disability 221,
222; Extensive Disability Scale
(EDS) 224; Geriatric Depression
Scale (GDS) 128; Hamilton Anxiety
Scale (HAM-A) 142; Hamilton
Depression Rating Scale (HDRS)
129; Hospital Anxiety and
Depression Scale 149; International
Classification of Function (ICF)
(WHO) 259, 260; Lawton IADL
Scale 222; MMPI 250; Montgomery
Asberg Depression Rating Scale
(MADRS) 129; NEO-Personality
Inventory 250; Northwestern
University Disability Scale (NWDS)
222; Parkinson’s Disease Quality of
Life Questionnaire (PDQL) 225,
228, 262; Parkinson’s Disease
Quality of Life Scale (PDQUALIF)
225; Parkinson’s Disease 
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assessment instruments – cont
Questionnaire-39 (PDQ-39) 224,
262; Parkinson’s Impact Scale
(PIMS) 262; PsychoSocial
questionnaire 224; quality of life
142, 224–5; Schwab & England
Scale 222; Self-Assessment of
Occupational Functioning 226;
Social Adjustment Scale 224, 226;
Survey of Disability and Work 226;
Tridimensional Personality
Questionnaire (TPQ) 252; Unified
Parkinson’s Disease Rating Scale
(UPDRS) 222, 261

autonomic nervous system dysfunction
49–56; in DLB 103–4;
gastrointestinal 50–3, 110;
orthostatic hypotension (OH) 54–6;
sexual dysfunction 53–5;
thermoregulation impairment 54;
urinary dysfunction 52–3, 291

autosomal dominant mutation 4

balance disorders 40–1
barium enema 51
Baron, M.S. 228
basal ganglia circuitry: schematic 13
basal ganglia hypometabolism 122
Battile, J. 149
Beck Anxiety Inventory 149
Beck Depression Inventory (BDI) 128
behavioral disturbances 193–214; deficit

behaviors 194–200; impulse control
disorders 200–9; neurosurgical
treatments 212–13; rating scales
195; repetitive behaviors 209–13;
treatment strategies 196; types 194

Benson, D.F. 80
benzodiazepines 148, 162, 166, 169;

insomnia treatment 183
Berrios, G.E. 142
Bi-Cameral Parkinson’s Disease Working

Group/Caucus 303
biological depression 121–3
bipolar disorder 130
Booth, C. 250
Boston Naming Test 83
botulinum toxin: in PD management 52
Bowers, Terry 297
bradykinesia 1, 5; cognitive performance

223
brain regions: dysfunction 122
British Society of Rehabilitation

Medicine 258, 263
buspirone: studies 147–8

California Psychological Inventory 250
Camp, Carl 249, 252

Campbell Wasson, Ann 302
Canada 22
cardinal signs 5–6
care provision see long-term care
caregiver: information 328
caregiver stress: educational

intervention 313–15, 316; family
therapy 315–16; management
310–19; mediation factors 313;
patient participation in managing
317; problem focused coping
methods 313–15

caregiving: cognitive decline 308–9;
effectiveness evaluation criteria
318; impacting characteristics 308;
motor function 307–8; outcome
assessment 317–19; psychiatric
difficulties 309–10; relevant
symptoms 307–10; research focus
305; roles 306–7; sleep disturbances
309, see also caregiver stress; long-
term care

catechol-O-methyltransferase (COMT
inhibitors) 1, 27–8, 43, 161, 165;
side-effects 28

chest X-ray 25
cholinergic markers 108
cholinesterase inhibitors 68–9, 110–11,

227
Clinical Trials Listing Service 332
clozapine 104, 111, 167–8, 184
co-beneldopa 22, 23
“cog-wheeling” 5
cognitive impairment 160–1, 162–3,

284; assessment 68; clinical
presentation 67; depression 124; in
DLB 101–2, 105–6;
neuropsychological tests 86;
pathophysiology 64–5;
rehabilitation 70; treatment 68–70,
167; treatment responses 66–7

cognitive screening 84–5
cognitive stressors 238
cognitive-behavioral therapy (CBT):

anxiety 148–9; insomnia 182–3
Cohen, Perry 304
Cole, S.A. 223
colonoscopy 51
Comella, C. 309
constipation: physical activity 51–2;

pyridostigmine bromide 52
controlled release formulations:

carbidopa/levodopa 43
Contursi kindred 2
coping 235–46; adaptation processes

236–8, 240–1; clinical facilitation
243–4; disease-related stressors
238–40; practical aspects 244–6;
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psychiatric disturbance impact
242–3; research direction 242; and
sense of self 241–2; strategies 245

cortical β-amyloid 107
corticobasal degeneration (CBD) 8
Cotsias, George C. 20
Cubo, E. 41
Cummings, J.L. 80, 81

deep brain stimulation (DBS) 13, 44, 66,
123, 197, 204, 227–8

deficit behaviors: apathy 194–9;
hyposexuality 199–200

delusions 158–9, 309
dementia 160–1, 308–9; behavioral

interventions 90–1;
definition/detection 78–80;
diagnosis criteria 78; differential
diagnosis 88; epidemiology 80–1;
neurobehavioral evaluation 84–8;
neurobehavioral profile 81–4;
parkinsonian syndrome features
89–90; psychosis overlap 163; risk
factors 81; treatment 68–9, 88–90

dementia with Lewy bodies (DLB) 7,
97–117, 167, 309; autonomic
dysfunction 103–4; cognition 105–6;
cognitive features 101–2; diagnosis
criteria 98; epidemiology 100;
management/treatment 109–12;
motor features/L-dopa response 103;
motor symptoms 106–7; neuroleptic
sensitivity 104; neuropathological
features 100–1; pathological
subtypes 100; PDD neurochemical
changes comparison 108; PDD
pathological changes comparison
107–8; PDD symptom comparison
104–7; psychiatric features 102–3;
psychiatric symptoms 106;
psychosis overlap 163

Dementia Rating Scale (DRS) 84
depression 21, 58, 83–4, 160, 208, 309;

assessment instruments 128–9;
association with disability 222–3;
biological 121–3; case examples
127–30; co-morbid medical
disorder relationship 125–6; co-
morbid non-motor symptoms
124–5; epidemiology 120;
etiology/pathophysiology 121–3;
impact and course 120–1;
predictive symptoms 243;
presentation 126–7;
psychological/biological 121–3;
relationship with anxiety 144; sleep
disorders 179–80; symptoms 160;
treatment 130–2

desmopressin 56
detrusor hyperreflexia 52
diagnosis of PD 4–6
Diagnostic and Statistical Manual of

Mental Disorders 78
differential diagnosis 6–8
disability 219–29; assessment

instruments 221, 222; definition
220, 221; impairment interaction
222–3; occupational 225–6;
personality and 226–7; physical
220–3; social 223–5; treatment
response 227–8

disease progression pathway 19
disinhibition 201–2
disruptive behaviors 160
DLB see dementia with Lewy bodies
Doctors Guide 37
domperidone 22, 44
donepezil 69, 110, 167
dopa-decarboxylase inhibitor (DDI) 22
dopamine 108; -producing cells 2; -

related motor symptoms 36–7;
catabolism 161; neurons 122

dopamine agonists 1, 10–11, 24–5, 161;
pramipexole 131; rotigotine 31;
side-effects 10–11, 25, 204

dopaminergic replacement therapy
(DRT) 159, 160, 161, 164, 165;
abuse 206, 207–8; and behavioral
disturbances 193–4, 197, 199, 252;
and sleep 180

dorsolateral prefrontal dysfunction 
197

drugs: amantadine 1–2, 27, 161, 165;
apomorphine 12, 21; aripiprazole
168; buspirone studies 147–8;
clozapine 104, 111, 167–8, 184;
desmopressin 56; domperidone 22,
44; donepezil 69, 110, 167;
entacapone 43; escalitopram 164;
gabapentin 147; galantimine 110,
167; haloperidol 169; mirtazipine
166; N-methyl-D-aspartate 2, 26;
nortiptyline 166; ocreotide 56;
olanzapine 104, 110; oxybutynin
164; paroxetine 164; pramipexole
131; pyridostigmine bromide 52;
quetiapine 147, 166, 168, 184;
risperidone 104, 110; rotigotine 31;
S-adenosyl-methionine (SAM) 125;
Sinemet 23, 112; tacrine 167;
tolcapone 27, 43; trazodone 166,
see also levodopa; selegiline

dyskinesias 2, 12, 37–8, 164
dysphagia 40, 50–1, 271
dysphoria 208
dystonia 38; secondary 6
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early PD: levodopa motor response 42
early-onset PD 3
electroconvulsive therapy (ECT) 131–2,

166
emotional fluctuations 38–40
“emotional incontinence” 126
employment 63
entacapone 43
enzymes 3–4; leucine-rich repeat kinase

2 3; monoamine oxidase (MAO)
type B 25; α-synuclein 1, 3; parkin
3

escalitopram 164
etiology/pathogenesis of PD 2–4
Europe 22
European Parkinson’s Disease

Association (EPDA) 329
excessive daytime sleepiness (EDS)

178–9
executive dysfunction 82, 124–5, 197,

198
exercise 149, 246; and constipation

51–2; Pilates 271; yoga 271
Expert Patient Programme (EPP) (NHS)

257
Extensive Disability Scale (EDS) 224

Family Caregiver Alliance (FCA) 328
family conflict 63, see also caregiver

stress
fatigue 124, 178–9
Folkman, S. 236
frontal cortex hypometabolism 122
frontal lobe dysfunction 64

gabapentin 147
gait instability 164
galantimine 110, 167
gambling 65, see also pathological

gambling
gastrointestinal dysfunction 50–3, 110
generalised anxiety disorder 141
genetics of PD 2–4, 3
Geriatric Depression Scale (GDS) 128
Goldman, W.P. 64
Greene, S. 315
Griffin, W.A. 315
Groningen Social Disabilities Schedule

224

hallucinations 158, 165, 309; forms
156–7; visual 102, 157

haloperidol 169
Hamilton Anxiety Scale (HAM-A) 142
Hamilton Depression Rating Scale

(HDRS) 129
health-related quality of life (HRQL) 142
heart valvular disease 11

Henderson, R. 144
Herman, Linda 300
Higginson, C.I. 149
Hoehn, M. 261
home healthcare program 280
homocysteine 125
Hooker, K. 315
Hospital Anxiety and Depression Scale

149
Hubble, J.P. 250
hyperhidrosis 54, 262
hypermetabolism 161
hypersexuality 160, 202–4
hypomimia 4, 84
hypophonic dysarthria 40
hyposexuality 199–200
hypotension: orthostatic 54–6;

postprandial 55
hypotestosteronemia 197

impairments: definition 219–20
implants 224
impotence: drug treatments 53
impulse control disorders: disinhibition

201–2; hypersexuality 202–4;
mania/hypomania 204–5;
pathological gambling 205–7;
pathophysiology 200–1

incontinence 52
information: caregiver 328
insomnia 124, 159, 166, 175–6, 309;

medications 325; pharmacotherapy
183–5, 184; psychological
treatment 182

integrated care pathway (ICP) 262–3,
264–5

International Classification of Function
(ICF) (WHO) 259, 260

Japan 2

L-dopa see levodopa
language 82–3
Lauer, Gale 298–9, 301
Lawton IADL Scale 222
Lazarus, R.S. 236
“lead-pipe” rigidity 5
Lee Silverman Voice Therapy 29, 271,

284
leucine-rich repeat kinase (LRRK) 2–3
levodopa 1, 11–12, 20, 161; abuse 160;

assessment studies 224; cognition
response 66–7; controlled-release
23–4, 43; and depression 131; in
DLB 111–12; immediate-release
21–3; motor response 42; on-off
state 37; side-effects 11–12, 22,
111–12, 204, 211; toxicity 41
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Lewy bodies 4; photomicrographs 9, see
also dementia with Lewy bodies

life-span 4
limbic cortico-striatalthalamic circuit

200
long-term care 277–94; community-

based services 280–1, 281; informal
279–80; needs 278, 280, 282–4, see
also caregiver stress; caregiving;
nursing homes

“long-term levodopa syndrome” 20

McMahon, D. 257
magnetic resonance imaging (MRI) 

161
mania 160
mania treatments 130
mania/hypomania 204–5
manic depressive illness 130
MAO inhibitors 23, 25–6
Marchese, R. 269
Marsh, L. 145–6
Martinez-Martin, P. 149
Massachusetts General Hospital

Neurology Web Page 328
Medial Outcomes Study 228
medical management 19–49
medication: insomnia 325; mania 130;

motor impairment 66–7; see also
drugs

medication side-effects 110–11;
amantadine 27; catechol-O-
methyltransferase (COMT
inhibitors) 28; dopamine agonists
10–11, 25, 204; levodopa 11–12, 22,
111–12, 204, 211; selegeline 26,
204

memory 83
mesolimbic dopaminergic system 200,

251; damaged 252–3
Mexico 22
Michael J. Fox Foundation for

Parkinson’s Research 302, 329–30
Mini Mental State Exam (MMSE) 84
mirtazipine 166
Mitscherllich, M. 250
MMPI 250
Modern Treatment of Nervous and Mental

Diseases (Camp) 247
monoamine oxidase (MAO) type B 25
monoaminergic neurotransmitter

systems 122
Montgomery Asberg Depression Rating

Scale (MADRS) 129
mood disorders 6
Morris K. Udall Parkinson’s Disease

Research Act (1997) 303
motor complication phase 282

motor complications 35–8
motor disorder 1
motor impairments: medications 66–7
motor symptoms: dopamine-related

36–7
multidisciplinary healthcare team

260–1, 283
multiple system atrophy 7
musculoskeletal pain 56
music therapy 271

N-methyl-D-aspartate (NMDA) 2, 26
National Family Caregivers Association

(NFCA) 328
National Institutes of Health: National

Institute of Neurological Disorders
and Stroke 332

National Parkinson Foundation (NPF)
302, 330

NEO-Personality Inventory 250
neuroimaging 109
neuroleptic malignant syndrome (NMS)

170
neuroleptic medications 111, 167–9
neuroprotective drugs 32
neuropsychiatric conditions: affective

disorders 165–6
neuropsychological evaluation 85–8, 

86
neurotransmitters 122, 145
nicotine 69
nigrostriatal dopamine 1
non-ergot drugs 10
non-motor symptoms 49, 159
noradrenergic dysfunction 197
noradrenergic system 200
Northwestern University Disability Scale

(NWDS) 222
nortiptyline 166
Nottingham Health Profile (NHP) 224
nursing homes 281–2; autonomic

dysfunction 291; care plan guide
287–9; end of life care 293–4;
feeding/nutrition 290–1; informal
caregiver role 285–6; mobility
problem management 290;
palliative care 293–4; placement
concerns 285; psychiatric
symptoms 292–3; sleep
disturbances 291–2;
speech/communication 291; timely
medication administration 286–90

obsessive-compulsive behaviors 
209–11

occupational disability 225–6
occupational performance 79
occupational status 20
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occupational therapy 263, 267, 268,
270, 284

ocreotide 56
“off” time 50, 57
Okun, M.S. 84
olanzapine 104, 110
O’Leary, Michael 301
“on” periods 123
“on-off” effect 11
“on-off” states: perception 208
opiates 162
orbitofrontal cortex 200
orbitofrontal damage 197
organizations 329–31
orthostatic hypotension (OH) 54–6
oxybutynin 164

Pal, P.K. 180
pallidotomy 66, 123, 204, 223, 227;

assessment studies 224
pallilalia 40
panic disorder 141
paramedical therapies 263–72;

occupational therapy 263, 267,
268, 270, 284; physiotherapy 263,
266, 268, 269–70, 283–4; referral
rates 263; speech/language therapy
263, 267–9, 271–2, 284

paranoia 160
parasomnias 176–9
PARK1 gene 2
parkin 3
Parkinson, James 49, 119, 249
parkinsonian dementia syndromes:

features 89–90
Parkinson’s Action Network (PAN)

297–304, 330; annual forums
299–301; research role 303; State
and Congressional Advocacy
Coordinator Program 302

Parkinson’s Alliance (PA) 302, 331
Parkinson’s Disease Foundation (PDF)

330
Parkinson’s Disease Quality of Life

Questionnaire (PDQL) 225, 228,
262

Parkinson’s Disease Quality of Life Scale
(PDQUALIF) 225

Parkinson’s Disease Questionnaire-39
(PDQ-39) 224, 262

Parkinson’s Disease Society (DS) (UK)
263, 330–1

Parkinson’s Impact Scale (PIMS) 262
Parkinson’s Information Exchange

Network’s Online (PIENO) 331
The Parkinson’s Web 328
paroxetine 164
pathological gambling 10, 160, 205–7

pathological shopping 207
pathology 8–14
People Living With Parkinson’s 331
periodic limb movement of sleep (PLMS)

178; treatment 185
personality studies 249–55; control

subjects 250–1; early 250; novelty
seeking 251–2; twins 251

phobic disorders 141
physical activity: and constipation 51–2
physical stressors 238
physical symptoms: unrelated to

dopamine 39
physiotherapy/physical therapy 28–9,

263, 266, 268, 269–70, 283–4
Physiotherapy Evaluation Project (PEP)

269
Pilates 271
positron emission tomography (PET)

161
postural instability 5–6, 40–1
pramipexole 131
prevalence rates 2
Prichard, J.S. 250
primary neurodegenerative

parkinsonisms 7
progressive supranuclear palsy (PSP) 8
psychological therapy: for insomnia 182
psychosis 124, 129; acute management

169–70; “benign” 157; clinical
characteristics 157–9; clinical
management 163–5; ECT treatment
166; epidemiology 155–7;
etiology/risk factors 161–3, 162;
medication adjustments 165; mood
disorders 165–6; neuroleptic
medications 167–9;
neuropsychiatric co-morbidities
159–61; non-pharmacological
treatments 164–5; pathopsychology
161; sleep disturbances 166–7;
therapy 159; treatment guidelines
163

PsychoSocial questionnaire 224
psychosocial stressors 238
psychostimulant medication 123
psychotherapy 132
punding 211–12
pyridostigmine bromide 52

quality of life: anxiety and 142–3;
assessment instruments 142, 224–5;
and coping strategies 239–40; and
self-management skills 257; sleep
disorders 179

quetiapine 147, 166, 168, 184

randomised clinical trials (RCTs) 269
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rehabilitation 257–72; assessment
259–60; definitions 258; evaluation
261–2; paramedical therapies
263–72; service development
263–6; treatment planning 260–1

relationship enhancement therapy 316
religion 237, 246
REM behavioral disorder (RBD) 106,

176–7; treatment 185
repetitive behaviors: non-motor

behavioral fluctuations 209;
obsessive-compulsive behaviors
209–11; punding 211–12

research: programs and opportunities
331–2

resistant symptom phase 282–4
restless legs syndrome (RLS) 57, 178;

treatment 185
retropulse 40
rigidity 143
risk factors: dementia 81
risperidone 104, 110
rivastigmine 69, 110, 167, 227
rotigotine 31
Royal College of Speech and Language

Therapists 271

S-adenosyl-methionine (SAM) 125
St John’s wort 23
Samuelson, Joan 297, 303
Schiffer, R.B. 144
schizophrenia 158
Schulz, R. 311
Schwab & England Scale 222
selegiline 25–6, 161, 165; antidepressant

properties 131; safety issues 147;
side-effects 26, 204

Self-Assessment of Occupational
Functioning 226

self-management 243; skills 257
sensory phenomena/pain 56–7
serotonergic system 200
serotonin 145
“The Shaking Palsy” (Parkinson) 64
Short Form Health Survey (SF-36) 224
Shulman, L.M. 141, 144
sialorrhoea 40
Sicily 2
Sickness Impact Profile (SIP) 224
side-effects: medication see medication

side-effects
Sinemet 23, 112
sleep disorders 175–88, 181; apnoea

177–8; and depression 179–80;
etiology 180; excessive daytime
sleepiness (EDS) 178–9; in
psychosis 166–7; quality of life
impact 179; sleep attacks 25, 177;

treatment 181–7, 181; vivid
dreaming 178

sleep disturbances see sleep disorders
sleep pathophysiology 162
smoking 253
Social Adjustment Scale 224, 226
social disability 223–5; assessment 224;

impairment interaction 225
social interaction 79
social support 237
somatic symptoms: autonomic

dysfunction 49–56; overview 50;
sensory phenomena/pain 56–7

speech disorders 29, 40
speech/language therapy 29, 263, 267–9,

271–2, 284
sphincter bradykinesia 52
spirituality 237
SSRIs: and apathy 197; placebo response

rates 206
stages of PD: care need variation 282–4
Stanley, M.A. 148
stressors: disease-related 238–40
subcortical dementias 82
suboptimal motor control 197
suicidal behavior 208
suicide ideation 126, 130
Sullivan, E.V. 64
“sundowning syndrome” 293
support groups 245–6
surgical treatment: deep brain

stimulation (DBS) 44, 66, 123;
pallidotomy 66, 123

Survey of Disability and Work 226
swallowing: disorders 40
Sweden 2

tacrine 167
Taiwan 2
Tandberg, E. 176
testosterone 125–6
therapies: paramedical 263–72
thermoregulation 54
The 36 Hour Day (Mace/Rabins) 165
Thomas, S. 257
tolcapone 27, 43
transcranial magnetic stimulation (TMS)

132
transdermal patch 31
trazodone 166
treatment: advanced PD 12–14;

anticholinergic drugs 9–10, 27;
cognitive impairment 68–70, 167;
dementia 68–9, 88–90; early PD
9–14, 20–1; non-medical 28–9;
patient response assessment 29–31;
surgical 44, 66, 123–4; see also drugs;
electroconvulsive therapy (ECT)
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Tridimensional Personality
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trimethodbenzamide 44
twins 251
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Unified Parkinson’s Disease Rating Scale
(UPDRS) 222, 261

United States of America (USA) 2, 20,
205, 302, 329

Unity Walk 302

vascular parkinsonism 6
verbal fluency 66
Vest, Michael 298, 300–1
visual dysfunction 162
visual hallucinations 102, 157

visuoperceptual functions 83
vivid dreaming 178

Wade, D.T. 228
Wasson, Greg 303
Watts, R.L. 84
WE MOVETM 327
World Parkinson’s Disease Association
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Worldwide Education and Awareness for

Movement Disorders 327
world wide web (www.) 327–32

Yahr, M. 261
yoga 271
young-onset PD 2
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