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Parkinson’s Disease History

• 1817: first description of 
Parkinsonism

• James Parkinson

• Jean-Martin Charcot -1861: 
named Parkinson’s disease

• George Cotzias-1967-68: 
conducted studies with 
Levo-dopa

There is no verified portrait of James Parkinson, even in the National Art

Gallery. Photography was invented decades after his death by Henry Fox

Talbot (1800–77) in England in the 1840s (Bhattacharyya, 2011). Three

photographs bearing his name can be traced by searching the Internet.

The bearded man is in all likelihood, James Cumine Parkinson, a midship-

man, who lost his interest in his vocation and later settled in the colonies of

New Zealand and Tasmania. The one dressed in garish apparel with a cane

stick in hand was a dentist who died in 1889. However, Simon R.W. Scott

wrote that the “Elusive Parkinson” is possibly represented in a painting in a

book, The Villager’s Friend and Physician, written and sketched by Parkinson

himself, and he is seen lecturing before the gathering, though the evidence is

scanty (Scott Simon, 2015).

James Cumine Parkinson

Source: www.viartis.net

James Parkinson James Parkinson, the Village Physician

searching4james.files.wordpress.com wellcome images

(1755–1824)(–1895)(1832–87)

Parkinson described only six cases in his treatise. He followed one of

them till the last stage and encountered two others casually in the streets

of London. The fourth patient came to him for treatment of an abscess,

while he saw the fifth patient at a distance who had been walking, “only

in a running pace.” The sixth case is of some historical interest since his tremor

was relieved following an attack of cerebrovascular accident, and Parkinson

noted, “as the paralyzed state was removed, the shaking returned” (Cedarbaum &

Gancher, 1992). Later day historians often question whether his first case was

one of multiple system atrophy, since he developed incontinence of sphinc-

ters (Bhattacharyya, 2011).

In the beginning, Parkinson summarized as follows:

“Involuntary tremulous motion, with lessened muscular power, in parts not in
action and even when supported; with a propensity to bend the trunk forward,
and to pass from a walking to a running pace, the senses and intellect being
uninjured.”

Pearce (1989)

3Clinical Aspects of Parkinson's Disease



Epidemiology

• The disease affects 1-2% of the population above 60 
years (de Lau and Breteler 2006)

• PD is relatively rare before age of 50 years and reaches a 
prevalence of 4% in the highest age groups 
(de Rijk et al. 1995)

• Lifetime risk: 

• 2% for 1.3% for  



Risks: causal and protective factors
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and the EPIC Greece study, including 28 572 men and 
women and 88 incident Parkinson’s disease cases,16 but 
these studies relied on single dietary assessment to predict 
Parkinson’s disease risk over decades. Although this 
approach has been e! ective to detect strong associations, 
such as for co! ee in the HAAS,142 it might be inadequate 
to detect more moderate associations and to adjust for 
confounding by multiple related nutrients. Thus, the 
relation between most dietary components and 
Parkinson’s disease risk remains highly uncertain.

Implications for preventing Parkinson’s disease 
and slowing its progression
Primary prevention of Parkinson’s disease poses several 
challenges. Because for most ageing individuals the risk 
of Parkinson’s disease is greatly exceeded by risk of 
cardiovascular disease, cancer, or Alzheimer’s disease, 
any intervention in the general population that could 
have even modest adverse e! ects on cardiovascular 
disease, cancer, and Alzheimer’s disease would be 
counterproductive. At the top of the list of interventions 
that are benefi cial not only for Parkinson’s disease 
prevention, but also for most other common chronic 
diseases, is an increase in physical activity.235 Ca! eine 
also has an overall favourable health profi le,236 but at least 
in western societies it seems likely that most individuals 
are already consuming a somewhat optimal amount 
(with the exception of individuals intolerant to ca! eine 
for whom consumption is not an option) so that there is 
probably little room for improvement. If the inverse 
associations reported with regard to diet were to be 
substantiated, additional intervention could include 
adherence to a healthy dietary pattern and increased 
intake of fl avonoids. Alternatively, more specifi c 
interventions could be targeted to individuals with 
unusually high Parkinson’s disease risk (such as those 

with LRRK2 mutations), or in the prodromal phase of 
Parkinson’s disease—which can be identifi ed by a 
combination of non-motor symptoms, such as 
constipation, rapid-eye-movement sleep behaviour 
disorder, and hyposmia, and imaging techniques.237

Epidemiological studies are useful to help establish 
which biological targets, among hundreds suggested by 
laboratory data, warrant the substantially greater 
investment necessary to develop trials of disease 
modifying therapies.238 The ongoing trials of long-term 
treatment with nicotine (testing the e! ect of a nicotine 
transdermal patch delivering 7–28 mg/day on change in 
Unifi ed Parkinson’s Disease Rating Scale [UPDRS] score 
over 60 months in 160 patients with early Parkinson’s 
disease; NCT01560754), ca! eine (400 mg per day for 
5 years in 119 individuals with Parkinson’s disease; 
change in Movement Disorder Society [MDS]-UPDRS 
will be the primary outcome; NCT01738178), and inosine 
for urate elevation (NCT02642393) in patients with 
Parkinson’s disease are examples of therapeutic 
interventions developed predominantly based on 
epidemiological data. The inosine trial is enrolling 
individuals with early Parkinson’s disease and serum 
urate concentration less than 5·7 mg/dL; inosine is 
titrated to achieve serum urate concentration of 
7–8 mg/dL, and primary outcome is the rate of change in 
MDS-UPDRS over a period of 24 months. If these trials 
are successful (ie, demonstrate a clinical benefi t), 
nicotine, ca! eine, or inosine could be proposed not only 
for treatment, but also for secondary prevention of 
Parkinson’s disease.

Conclusions and future directions
In the past 10 years, several longitudinal studies have 
identifi ed various risk factors for Parkinson’s disease 
(fi gure 4), including some that could be targeted to reduce 
risk of Parkinson’s disease or slow its progression. 
Although proof of causality is incomplete due the paucity 
of trials in human beings, evidence is su"  ciently strong 
to promote physical activity and, arguably, moderate doses 
of ca! eine, for primary prevention of Parkinson’s disease. 
The optimal treatment for individuals with Parkinson’s 

Figure !: The balance of genetic and environmental factors that underlie 
Parkinson’s disease occurrence
Larger weights have been used for those factors with stronger epidemiological 
evidence. We have included only factors supported by multiple prospective 
studies, but the presentation is not exhaustive and it is meant only for illustrative 
purposes. Factors included might or might not be causal. TBI=traumatic brain 
injury. PD=Parkinson’s disease. CCBs=calcium channel blockers.
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Search strategy and selection criteria

References for the Review were identifi ed through searches of 
PubMed from May 1, 2006, to August 15, 2016, by use of the 
following terms: parkins*[title] AND (incidence OR 
prevalence OR epidemiology OR risk factor OR cohort). 
Bibliographies of papers were also reviewed. Only papers 
published in English were considered. We did not include 
results presented as abstracts. Studies were selected based on 
relevance as judged by the authors; in particular, we largely 
restricted our review to the results of longitudinal studies, 
although a few exceptions were made when needed to 
highlight relevant concepts and controversies. 

Ascherio A, Schwarzschild MA. The epidemiology of Parkinson's disease: risk factors and 
prevention. The Lancet Neurology. 2016 Nov 1;15(12):1257-72.



Risks: causal and protective factors

Environmental factors

Genetics loads the “GUN”, Environment pulls the Trigger! 

Avoid chemical
pesticide exposure 

Choose your parents wisely
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What happens in Parkinson’s Disease 

Alpha 
Synuclein



What happens in Parkinson’s Disease 

Neuromelanin 
containing 

dopaminergic neuron 
with Lewy body



Motor Symptoms 



Preserving Dopaminergic Neurons
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Table 1. Mechanism of Parkinson’s disease (PD) pathogenesis and possible targets for therapy (adopted
from Yacoubian TA et al., 2009, [50]).

PD Pathogenic Mechanism Targets for Neuroprotection

Oxidative stress and mitochondrial
dysfunction

Inhibitors of dopamine metabolism
(e.g., MAO inhibitors, dopamine receptor agonists)

Electron transport enhancers (e.g., CoQ10)

Other Oxidants (e.g., Vitamin E, Uric acid)

Glutathione promoters (e.g., selenium)

Inhibitors of a-synuclein aggregation

Therapeutic agents that reduce ↵-synuclein protein levels

Enhancers of parkin function

Enhancers of UCH-L1 function

Enhancers of proteosomal or lysosomal pathways

Protein aggregation and misfolding
Anti-inflammatory agents (e.g., NSAID, statins, minocycline)

NMDA receptor antagonists, Calcium channel antagonists

Anti-apoptotic agents

Neuroinflammation

Neurotrpohic factors (e.g., GDNF, neurturin)Excitotoxicity

Apoptosis and cell death pathways

Loss of trophic factors

4.1. Oxidative Stress and Mitochondrial Dysfunction

Reactive oxygen species (ROS), if produced in low concentration, are helpful in regulating cell
function as they trigger subsequent important signaling event but when it is produced in excess it
can overwhelm antioxidant defenses and may cause oxidative stress [51]. Thus, these toxic free oxy
radicals can attach with other cellular components and destroy normal cellular functions. The brain
requires constant oxygen at a significantly high rate; thus, the presence of these free radicals and low
amounts of antioxidant molecules present in the brain make the brain more vulnerable to oxidative
damage [52]. Increased amount of lipid peroxidation and molecules related to oxidative stress has
been demonstrated in the human PD brain [53,54].

Complex I inhibition has been documented in the substantia nigra of humans afflicted with
PD [55], and other complex I inhibitors including MPP+ and rotenone have been documented in in vivo
model of PD [56–58]. Although the exact mechanism of mitochondrial dysfunction is not known,
it is plausible that mutation of either inherited or acquired mutations in mitochondrial DNA are
responsible [59–61]. It is also plausible that excessive iron content as seen in human PD could induce
cell death due to presence of free oxidative radicals [54,62].

Glutathione, an antioxidant protein found in its reduced form in the mid brain substantia nigra of
human PD [63–65] suggesting damage of the anti-oxidative system in human. Recently, it has been
demonstrated in humans that PTEN-induced putative kinase (PINK1) and DJ-1 [66–68] are the genes
involved in inducing familial forms of PD and also involved in reducing stress due to oxidative free
radical production. Several neuroprotective agents that target different pathways have been proposed.
These putative neuroprotective agents are either MAO inhibitors, or agents that can increase the
electron transport, i.e., CoQ and chemicals such as selenium that can confer protection against free
radical in the cell. The major reason that they are useful is that they have few adverse effects, although
clinical trials to evaluate their efficacy are still lacking [69].



Braak’s Hypothesis 

The Science of Parkinson’s Disease

IT’S NOT JUST A DOPAMINE STORY!



Question

§Which of the symptoms of PD reduce quality of life?

§Lack of levodopa responsiveness

§Intractable tremor

§Wearing off

§Non-motor symptoms

§Dyskinesia



Pre-motor/Prodromal PD 

1421Diagnostic biomarkers for!Parkinson’s disease at!a!glance: where!are we?  
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REM sleep); this disorder leads to varying degrees of com-
plex motor activity which ranges from sleep talking to vio-
lent dream enacting behaviours potentially harmful for the 
patient or bed partner. The reference standard to confirm 
RBD is a polysomnogram (PSG). One way to avoid this 
resource-demanding procedure is to interview the patient’s 
partner with specific questionnaires (Al-Qassabi et! al. 
2017). RBD a"ects 0.38–2.01% of people, but its preva-
lence is higher in synucleinopathies (Jiang et!al. 2016) and 
is an early NMS that appears decades before motor involve-
ment not only in PD, but also in dementia with Lewy bod-
ies (DLB), or MSA (Claassen et!al. 2010). The presence 
of RBD increases the risk of these neurodegenerative dis-
orders developing in up to 40–65% of patients at 10!years 
(Postuma et!al. 2009) and is the prodromal marker with the 
highest positive likelihood ratio (LR): patients with posi-
tive PSG are 130 times more likely than those without to 
have PD. Positive LRs dramatically decrease when RBD is 
assessed by means of screen questionnaire even with > 80% 
specificity, from 130 to 2.2 (Postuma et!al. 2015). Despite 
its high specificity, RBD is present in less than half of all 
cases of PD (Gagnon et!al. 2002), so it is an early sign with 
scarce sensitivity. In summary, RBD alone is unreliable as a 
diagnostic biomarker. Combining the presence of RBD as a 
prodromic NMS with other markers could further increase 
its predictive value.

Excessive daytime sleepiness

Excessive daytime sleepiness (EDS) consists in the inability 
to maintain wakefulness during the day, with sleep occurring 

unintentionally or at inappropriate times. EDS is among the 
most common sleep-related patient symptoms, a"ecting an 
estimated 20% of the population (Pagel 2009). It can mani-
fest as primary hypersomnia of central origin or more com-
monly secondary to sleep disorders (for example, sleep dep-
rivation and obstructive sleep apnoea), to medication e"ects 
or to other medical and psychiatric conditions.

EDS is a common feature in PD and can a"ect up to 50% 
of patients taking dopamine agonist medication (Hobson 
et!al. 2002). A prospective follow-up study of incident clini-
cal PD in men has shown that the presence of EDS increased 
the risk of disease up to threefold (Abbott et!al. 2005). EDS 
could also appear during the course of the disease; besides 
the dopamine agonist dose, disparate factors such as male 
gender, poorer night-time sleep, cognitive impairment, hal-
lucinations and autonomic dysfunction, have been associated 
with higher EDS scores over time (Zhu et!al. 2016). In two 
population-based studies, EDS showed a positive LR 2.2 to 
predict PD, so despite its low VPP it can be considered a 
prodromal marker (Berg et!al. 2015).

Insomnia

Insomnia is defined as the di#culty to initiate or maintain 
sleep or the presence of early awakenings or both problems. 
It is the most common sleep disturbance in PD patients, 
manifesting in up to 80% of cases, and is multifactorial 
(due to neurodegeneration, depression, anxiety, motor 
fluctuations, PD drugs and their withdrawal) (Al-Qassabi 
et!al. 2017). Insomnia may arise at any PD stage, but its 

Fig. 1  Parkinson’s disease progression. Non-motor symptoms (NMS) 
may emerge in a pre-motor or prodromal stage reflecting degenera-
tion in extra-nigral areas before the loss of nigral dopamine neurons. 
Conversely, the motor symptoms currently required for diagnosis 

manifest later. From Kalia and Lang (https ://doi.org/10.1016/S0140 
-6736(14)61393 -3) 2015;386:896–912, copyright (2015) with per-
mission from Elsevier

The following symptoms of PD may start decades before 
the onset of motor Sx:



Seeing a Movement Disorders Specialist

• Neurologists with extra training in Parkinson’s disease

• Knowledge and experience necessary to offer this 
holistic and individualized care. 

• Not everyone with PD sees a movement disorder 
specialist because there aren't enough of them. 

• Lack of funding for fellowship training and limited 
exposure to the specialty during residency hold doctors 
back from pursuing movement disorder careers.



Seeing a Movement Disorders Specialist

• https://parkinson.org/Living-with-Parkinsons/in-your-
area

• https://mds.movementdisorders.org/directory/

https://parkinson.org/Living-with-Parkinsons/in-your-area
https://mds.movementdisorders.org/directory/


Preparing For Your MD Visit

1. Take along an extra set of ears

2. Write down your symptoms & a quick timeline of Sx

3. Bring medication bottles & any films on CD

4. Make a list of questions you want to ask and bring along

5. Be prepared for a somewhat long day with testing

6. Make sure you feel comfortable with the MD or else 
find another specialist in your area



Being Knowledgeable about PD

• https://www.parkinson.org

• https://www.michaeljfox.org

• https://www.davisphinneyfoundation.org

• https://www.parkinsonalliance.org

• Manage mis-perceptions about the 
disease

ASK YOUR DOCTOR!! 

https://www.parkinson.org/
https://www.michaeljfox.or/
https://www.davisphinneyfoundation.org/
https://www.parkinsonalliance.org/


Diagnostic tests

The routine use of neuroimaging in all patients with
PD is not recommended.93 The National Institute of
Health and Care Excellence (NICE) in the UK recom-
mends the use of MR scan of brain in the differential
diagnosis of parkinsonian disorders but not PD,93 and
similarly, the American Academy of Neurology (AAN)
guidelines suggest that MR scan of brain can help to
distinguish PD from multiple system atrophy.94 In
neurological practice, MR scan of brain may be useful
for patients with atypical features for PD, for example,
lower body-predominant parkinsonism, strictly unilat-
eral disease, lack of asymmetry, early urinary disturb-
ance and early cognitive impairment. MRI particularly

helps in patients with complex parkinsonian disorders
—older patients may have markers of progressive
supranuclear palsy, multiple system atrophy, corticoba-
sal degeneration and vascular disease58 (table 1). MRI
can detect specific abnormalities, such as pontine MRI
T2 signal change (the ‘hot-cross bun’ sign) and reduced
MRI T2 signal of the putamen in multiple system
atrophy (figure 2). Midbrain, and superior cerebellar
peduncle atrophy in progressive supranuclear palsy
(figure 3).95 96 In younger patients, there may be struc-
tural basal ganglia abnormalities and/or brain iron
deposition, in neurodegeneration with brain iron accu-
mulation disorders. Functional imaging of the dopa-
mine transporter using SPECTand (123I) ioflupane as a
tracer (DaTscan) is well established in clinical practice
as conditions such as PD, which lead to nigrostriatal
dopaminergic denervation, or very rarely to loss of the
dopamine transporter, lead to loss of the normal
pattern on DaTscan97 98 (figure 4). The European
Medicines Agency and Food and Drug Administration
licences for DaTscan indicate that this tool can differ-
entiate parkinsonian disorders from essential tremor,
but that DaTscan does not differentiate PD from other
parkinsonian disorders (such as progressive supra-
nuclear palsy and multiple system atrophy). NICE and
the AAN recommend a DaTscan to distinguish essential
tremor from parkinsonian disorders.93 94 DaTscan is
also normal in other conditions that may mimic PD,
including drug-induced parkinsonism, psychogenic
tremor, some central nervous system infections,
hydrocephalus, pallidal atrophies, X-linked dystonia–
parkinsonism and dopa-responsive dystonia. In
specialist settings where clinicians suspect these rarer
PD mimics, DaTscan may be useful.98 99 Using
123iodine-meta-iodobenzyl guanidine (123I-MIBG)

Figure 3 T1 MR scan of brain (sagittal) showing the
‘hummingbird’ sign in a patient with progressive supranuclear
palsy.

Figure 4 DaTscan: dopamine-active transporter (DaT) scans showing binding of 123I-fluoropropyl (FP–CIT) to DaT protein in the
nigrostriatal nerve endings of the striatum. (A) Normal: symmetrical normal specific binding of FP–CIT in striatum. (B) Parkinson’s
disease: reduced specific binding of FP–CIT in the posterior striatum, particularly on the left (picture courtesy of P Kempster45).

REVIEW

22 Ali K, et al. Pract Neurol 2015;15:14–25. doi:10.1136/practneurol-2014-000849

• MRI Brain

• Does not diagnose Parkinson’s disease

• DAT Scan 



Know your Medications

• Make a detailed medication list

• Separate the PD medications from non-PD medications

• Know the generic and brand name for your medications

• Know the exact strength of the medication

• Write down the exact timings for each PD medication

• Write down any side effects 



Know your Medications



Know your Medications



Understanding how Levodopa Works

Empty stomach



When Levodopa Does Not Work

slow

Protein/food



Know your Medications (Agonists)
• Pramipexole (Mirapex)
• Ropinirole (Requip)
• Rotigotine (Neupro Patch)

Sleep Attacks, Daytime Sleepiness, and Dopamine Agonists in
Parkinson’s Disease

Sebastian Paus, MD,1 Hans Michael Brecht, MD,2 Jürgen Köster, PhD,2 Gert Seeger, MD,3

Thomas Klockgether, MD,1 and Ullrich Wüllner, MD1*

1Department of Neurology, University of Bonn, Bonn, Germany
2Boehringer Ingelheim Pharma KG, Ingelheim, Germany
3Central Institute of Mental Health, Mannheim, Germany

Abstract: To study the putative association of dopamine ago-
nists with sleep attacks in patients with Parkinson’s disease
(PD) and their relation to daytime sleepiness, we performed a
survey of 2,952 PD patients in two German counties. In 177
patients, sudden, unexpected, and irresistible sleep episodes
while engaged in some activity were identified in a structured
telephone interview. Ninety-one of these patients denied the
occurrence of appropriate warning signs. A total of 133 patients
(75%) had an Epworth Sleepiness Scale (ESS) score !10; 65
(37%) !15. Thirty-one patients (18%) had an ESS score !10
and yet experienced sleep attacks without warning signs. Thus,
although a significant proportion of patients at risk for sleep
attacks might be identified using the ESS, roughly 1% of the
PD patient population seems to be at risk for sleep attacks
without appropriate warning signs and without accompanying
daytime sleepiness. Sleep attacks occurred with all dopamine
agonists marketed in Germany ("-dihydroergocryptine, bro-

mocriptine, cabergoline, lisuride, pergolide, pramipexole, ropi-
nirole), and no significant difference between ergot and noner-
got drugs was evident. Levodopa (L-dopa) monotherapy carried
the lowest risk for sleep attacks (2.9%; 95% confidence interval
[CI], 1.7–4.0%) followed by dopamine agonist monotherapy
(5.3%; 95% CI, 1.5–9.2%) and combination of L-dopa and a
dopamine agonist (7.3%; 95% CI, 6.1–8.5%). Neither selege-
line nor amantadine or entacapone appeared to influence the
occurrence of sleep attacks. A high ESS score, intake of dopa-
mine agonists, and duration of PD were the main influencing
factors for the occurrence of sleep attacks. The odds ratio for
dopamine agonist therapy was 2.9 compared to 1.9 with L-dopa
therapy and 1.05 for a 1-year-longer disease duration. © 2003
Movement Disorder Society

Key words: Parkinson’s disease; sleep attacks; daytime
sleepiness; Epworth Sleepiness Scale; dopamine agonists

In 1999, sudden and irresistible sleep attacks with
subsequent automobile accidents were reported in 9
Parkinson’s disease (PD) patients on pramipexole or
ropinirole. Five patients denied appropriate preceding
warning signs or sleepiness.1 The authors coined the
term “sleep attack” to capture the overwhelming char-
acter of these episodes and the lack of appropriate

warning signs, which led to a debate and a reappraisal
of the effect of Parkinson’s disease (PD) and dopami-
nergic drugs on sleep.2 Olanow and colleagues attrib-
uted sleep attacks rather to excessive daytime sleepi-
ness (EDS) in combination with postsleep amnesia and
favored instead the term unintended sleep episodes,
emphasizing the importance to investigate the putative
sedative effects of dopaminergic medication.3 Accord-
ingly, it should be possible to identify patients at-risk
on the basis of daytime sleepiness. Indeed, a recent
study of the Canadian Movement Disorders Group
focussing on actively driving PD patients found Ep-
worth Sleepiness Scale (ESS) scores !7 to be of
predictive value for episodes of sleep behind the

*Correspondence to: Ullrich Wüllner, Department of Neurology,
University of Bonn, Sigmund-Freud-Str. 25, 53105 Bonn, Germany.
E-mail: spaus@uni-bonn.de

Received 8 March 2002; Revised 14 October 2002; Accepted 11
November 2002

Movement Disorders
Vol. 18, No. 6, 2003, pp. 659–667
© 2003 Movement Disorder Society
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ARTICLE

Longitudinal analysis of impulse control
disorders in Parkinson disease
Jean-Christophe Corvol, MD, Fanny Artaud, PhD, Florence Cormier-Dequaire, MD, Olivier Rascol, MD,
Franck Durif, MD, Pascal Derkinderen, MD, Ana-Raquel Marques, MD, Frédéric Bourdain, MD,
Jean-Philippe Brandel, MD, Fernando Pico, MD, Lucette Lacomblez, MD, Cecilia Bonnet, MD,
Christine Brefel-Courbon, MD, Fabienne Ory-Magne, MD, David Grabli, MD, Stephan Klebe, MD,
Graziella Mangone, MD, Hana You, MD, Valérie Mesnage, MD, Pei-Chen Lee, PhD, Alexis Brice, MD,
Marie Vidailhet, MD, and Alexis Elbaz, MD, For the DIGPD Study Group

Neurology® 2018;91:e189-e201. doi:10.1212/WNL.0000000000005816

Correspondence
Dr. Corvol
jean-christophe.corvol@
aphp.fr

Abstract
Objective
To investigate the longitudinal dose-e!ect relationship between dopamine replacement therapy
and impulse control disorders (ICDs) in Parkinson disease (PD).

Methods
We used data from a multicenter longitudinal cohort of consecutive patients with PD with !5 years’
disease duration at baseline followed up annually up to 5 years. ICDs were evaluated during face-to-
face semistructured interviews with movement disorder specialists. Generalized estimating equations
and Poisson models with robust variance were used to study the association between several time-
dependent de"nitions of dopamine agonist (DA) use, taking dose and duration of treatment into
account, and ICDs at each visit. Other antiparkinsonian drugs were also examined.

Results
Among 411 patients (40.6% women, mean age 62.3 years, average follow-up 3.3 years, SD 1.7
years), 356 (86.6%) took a DA at least once since disease onset. In 306 patients without ICDs at
baseline, the 5-year cumulative incidence of ICDs was 46.1% (95% con"dence interval [CI]
37.4–55.7, DA ever users 51.5% [95% CI 41.8–62.1], DA never users 12.4% [95% CI 4.8–30.0]).
ICD prevalence increased from 19.7% at baseline to 32.8% after 5 years. ICDs were associated
with ever DA use (prevalence ratio 4.23, 95% CI 1.78–10.09). Lifetime average daily dose and
duration of treatment were independently associated with ICDs with signi"cant dose-e!ect
relationships. Similar analyses for levodopa were not in favor of a strong association. ICDs
progressively resolved after DA discontinuation.

Conclusion
In this longitudinal study of patients with PD characterized by a high prevalence of DA treatment,
the 5-year cumulative incidence of ICDs was "46%. ICDs were strongly associated with DA use
with a dose-e!ect relationship; both increasing duration and dose were associated with ICDs.
ICDs progressively resolved after DA discontinuation.

ClinicalTrials.gov identifier:
NCT01564992.

RELATED ARTICLE

Editorial
Don’t ask, don’t tell:
Impulse control disorders
in PD
Page 107

MORE ONLINE

Podcast
Dr. Jason Crowell
interviews Dr. Alexis Elbaz
about his paper on impulse
control disorders in
Parkinson disease.
NPub.org/9mi9i9
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Dopamine Agonist Withdrawal Syndrome
in Parkinson Disease
Christina A. Rabinak, BSE; Melissa J. Nirenberg, MD, PhD

Objectives: To report and characterize a dopamine ago-
nist (DA) withdrawal syndrome (DAWS) in Parkinson
disease.

Design: Retrospective cohort study.

Setting: Outpatient tertiary movement disorders clinic.

Patients: A cohort of 93 nondemented patients with Par-
kinson disease enrolled in a prospective study of non-
motor and motor disease manifestations.

Main Outcome Measure: The presence of DAWS, de-
fined as a severe, stereotyped cluster of physical and
psychological symptoms that correlate with DA with-
drawal in a dose-dependent manner, cause clinically sig-
nificant distress or social/occupational dysfunction,
are refractory to levodopa and other Parkinson disease
medications, and cannot be accounted for by other clini-
cal factors.

Results: Of 40 subjects treated with a DA, 26 under-
went subsequent DA taper. Of these 26 subjects, 5 (19%)
developed DAWS and 21 (81%) did not. All subjects with
DAWS had baseline DA-related impulse control disor-

ders. Symptoms of DAWS resembled those of other drug
withdrawal syndromes and included anxiety, panic at-
tacks, agoraphobia, depression, dysphoria, diaphoresis, fa-
tigue, pain, orthostatic hypotension, and drug cravings.
Subjects with DAWS as compared with those without
DAWS had higher baseline DA use (mean [SD], 420 [170]
vs 230 [180] DA levodopa equivalent daily doses [DA-
LEDD], respectively; P=.04) and higher cumulative DA
exposure (mean [SD], 1800 [1200] vs 700 [900] DA-
LEDD-years, respectively; P=.03). Subjects with DAWS
also had considerably lower Unified Parkinson’s Disease
Rating Scale motor scores than those without DAWS (mean
[SD], 21 [5] vs 31 [10], respectively; P=.007), despite com-
parable disease duration (mean [SD], 7.3 [7] vs 6.3 [4]
years, respectively; P=.77) and similar total dopaminer-
gic medication use (mean [SD], 830 [450] vs 640 [610]
total LEDD, respectively; P=.52) in the 2 groups.

Conclusions: Dopamine agonists have a stereotyped with-
drawal syndrome that can lead to profound disability in
a subset of patients. Physicians should monitor patients
closely when tapering these medications.

Arch Neurol. 2010;67(1):58-63

D RUGS THAT INCREASE ME-
socorticolimbic dopa-
mine, such as cocaine and
amphetamines, produce
physical and psychologi-

cal dependence (addiction) and stereo-
typed withdrawal syndromes after pro-
longed, heavy use. Withdrawal syndromes
are substance specific and commonly in-
clude anxiety, panic attacks, dysphoria, ir-
ritability, agitation, pain, sleep distur-
bance, fatigue, orthostatic hypotension,
diaphoresis, and drug cravings. These
symptoms cause significant distress or im-
pairment in social/occupational function-
ing and can lead to suicidality.1

InParkinsondisease (PD), dopamine re-
placement therapy (DRT) is used to alle-
viate many of the disabling motor mani-
festations of the disease. These medications
are adjusted to control motor symptoms

attributable to nigrostriatal dopamine de-
ficiency2 but also activate relatively intact
mesocorticolimbic dopaminergic neu-
rons.3,4 Thus, it might be expected that
DRT—like other drugs that stimulate do-
paminergic reward pathways—would also
produce addiction and withdrawal.

Cases of DRT addiction, in which pa-
tients develop a maladaptive pattern of
medication use and drug withdrawal symp-
toms reminiscent of a substance abuse dis-
order, have been well documented in PD.
This phenomenon, referred to as dopa-
mine dysregulation syndrome, is mainly as-
sociated with potent medications with short
half-lives such as levodopa.5-10 More re-
cently, dopamine agonists (DAs) have been
shown to produce behavioral addictions,
with an estimated 14% to 17% combined
prevalence of impulse control disorders
(ICDs) such as pathological gambling, com-
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Building your Multi-disciplinary Team

1. INTRODUCTION

Parkinson’s disease (PD) is a multisystem, multipeptide, and heteroge-

neous neurodegenerative disorder (Chaudhuri, Healy, Schapira, & National

Institute for Clinical Excellence, 2006; Chaudhuri, Martinez-Martin, et al.,

2006), which requires a multidimensional approach to management. PD has

classically been recognized as a motor syndrome; however, this has now

been largely abandoned due to the identification of the prodromal

period of PD characterized by a range of nonmotor symptoms (NMS)

(Zis, Erro, Walton, Sauerbier, & Chaudhuri, 2015). With PD patients

reportingNMS as a key determinant of their quality of life (QoL) and further

impact of increased hospitalization and institutionalization, the need to

manage patients holistically is vital (Chaudhuri, Healy, et al., 2006;

Martinez-Martin et al., 2011). Therefore, a structured multidisciplinary

team (MDT) bringing together healthcare professions from different speci-

alities is essential to maximize patient management.

In this chapter, we explore the key stakeholders in a typical PD patient’s

MDT, with the aim to outline the need to provide this network in all

healthcare sites dealing with PD patients. The scope of this chapter will

not detail every discipline involved; Fig. 1 depicts a broad overview of

the various specialities benefiting MDT.

Multidisciplinary
team in PD

Neurologist

Sleep 
specialist

Pharmacist

Speech and 
language 
therapist 

PDNS

Caregiver

Occupational 
therapist

Urologist

Physiotherapist

Sex 
therapist

Gastro
enterologist 

Dietitien

Palliative care 

Geriatrician 
specialized in 

PD 

Neurosurgeon

Fig. 1 Multidisciplinary team disciplines. PD, Parkinson’s disease; PDNS, Parkinson’s
disease nurse specialist.
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Understanding what each team member does

Table 1 The Ideal Composition of a Multidisciplinary Team Members
in Parkinson’s Disease
Specialist Role References

Neurologist Patient diagnosis, prognosis, and
treatment; lead of the MDT

Giladi et al. (2014)

Parkinson’s disease
nurse (PDNS)

Provide information, education,
and support on PD and related
issues; a center point for
communication between the
patient and other MDT members

Trend et al. (2002)

Psychologist and
neuropsychiatrist

Evaluate the mental status of the
patient (anxiety, depression,
psychosis, etc.); provide
psychosocial support, cognitive
behavior therapy, and
psychotherapy medications if
necessary

Chaudhuri, Healy, et al.
(2006) and Giladi et al.
(2014)

Speech and
language therapist

Assist patients in communication,
speech, and swallowing
management using a variety of
exercise therapies

Giladi et al. (2014) and
Trend et al. (2002)

Physiotherapist Help patients stay mobile with
exercise therapies; develop physical
ability and skills to perform
functional daily activities of living

Giladi et al. (2014)

Occupational
therapist

Promote health and well-being
through occupation; enable patients
to complete daily activities of living

Parkinsons.org.uk
(2015)

Sleep specialist Evaluate sleep disturbances
associated with PD

Chaudhuri (2009)

Caregiver Communicate and work with the
MDT in patient management and
treatment plans
Provide a good level of social care
for the patient and self

Schrag et al. (2006) and
Tod et al. (2016)

Urologist Evaluate and address issues with
urinary retention and bladder
stability

Jost (2013)

Gastroenterologists Evaluate and treat issues that arise
with entire gastric tract and gastric
functioning

Chaudhuri, Healy, et al.
(2006)

Continued
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Continued

519Multidisciplinary Care in Parkinson’s Disease



Understanding what each team member does

4. FUTURE OF MDTs IN PARKINSON’S DISEASE

Future directions should aim to foster a standard framework that

accommodates motor and NMS, patient diversity, and the evolving

healthcare system. A drive for healthcare management driven by patient

requirements will best benefit the patient and the caregiver. Developing col-

laboration, integration, mutual respect, and communication between the

healthcare team members and the patients and carers will lead to the greatest

quality of disease management and ultimately improve the QoL for the

patient and carer in the long term.
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Table 1 The Ideal Composition of a Multidisciplinary Team Members
in Parkinson’s Disease—cont’d
Specialist Role References

Dietitian Mediate nutrition, alleviate
swallowing difficulties and
constipation, and support the
maintenance of a healthy
weight for the patient

Parkinsons.org.uk
(2016)

Pharmacist Manage pharmacotherapy
treatment

Psychosexual
therapist

Promote sexual health with
counseling in sexual function and
dysfunction

Giladi et al. (2014)

Neurosurgeon Assess patients for neurosurgical
treatment to potentially alleviate
and control motor symptoms

Perlmutter and Mink
(2006)

PD, Parkinson’s disease; MDT, multidisciplinary team.
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Table 2: Summary of reviews and meta-analysis on the effects of physical activity on motor features in Parkinson’s 
disease

Review Number of studies 
included

Inclusion criteria Outcome/conclusion

Any form of physical activity
/DX]p�et al�>�@ ����VWXGLHV��5�RU�0� $OO�VWXGLHV�ZLWK�LGLRSDWKLF�3'�

SDWLHQWV�ZKR�SDUWLFLSDWHG�LQ�3$�
DV�D�PHDQ�RI�LQWHUYHQWLRQ

3$�VHHPV�PRVW�HIIHFWLYH�LQ�LPSURYLQJ�SK\VLFDO�
FDSDFLWLHV��������LPSURYHPHQW�RI�DOO�UHSRUWHG�RXWFRPHV��
DQG�SK\VLFDO�DQG�FRJQLWLYH�IXQFWLRQDO�FDSDFLWLHV�
�������LPSURYHPHQW�RI�DOO�UHSRUWHG�RXWFRPH�PHDVXUHV�

.ZDNNHO�et al�>��@ ���VWXGLHV��5�RU�0� 5&7V�WKDW�DVVHVVHG�SK\VLFDO�
WKHUDS\�LQWHUYHQWLRQV�LQ�
SDWLHQWV�ZLWK�3'�ZHUH�HOLJLEOH�
for inclusion

(IIHFWV�RI�3$�LQ�3'�SDWLHQWV�DUH�WDVN�VSHFL¿F
����,PSURYHPHQW�LQ�SRVWXUDO�FRQWURO�DQG�EDODQFH�UHSRUWHG�E\�
���VWXGLHV�

����,PSURYHPHQW�LQ�JDLW�DQG�JDLW�UHODWHG�DFWLYLWLHV�UHSRUWHG�
E\����VWXGLHV�

���,PSURYHPHQW�LQ�SK\VLFDO�FRQGLWLRQ�UHSRUWHG�E\����VWXGLHV��DQG
���,PSURYHPHQW�LQ�WUDQVIHU�UHSRUWHG�E\����VWXG\�

.HXV�et al�>��@ ���VWXGLHV $OO�VWXGLHV�ZLWK�VXI¿FLHQW�GDWD�
RQ�WKH�HIIHFWLYHQHVV�RI�3$�LQ�
3'�ZHUH�LQFOXGHG

)RXU�VSHFL¿F�UHFRPPHQGDWLRQV
���&XHLQJ�VWUDWHJLHV�WR�LPSURYH�JDLW
���&RJQLWLYH�VWUDWHJLHV�WR�LPSURYH�WUDQVIHU
���([HUFLVHV�WR�LPSURYH�EDODQFH��DQG
���7UDLQLQJ�RI�MRLQW�PRELOLW\�DQG�PXVFOH�SRZHU�WR�LPSURYH�SK\VLFDO�
FDSDFLW\

&UL]]OH�DQG�
1HZKRXVH>��@

��VWXGLHV 6WXGLHV�ZLWK�LGLRSDWKLF�3'�
SDWLHQWV�SDUWLFLSDWHG�LQ�DQ\�
IRUP�RI�3$�ZHUH�HOLJLEOH�IRU�
WKH�UHYLHZ

([HUFLVH�WUDLQLQJ�LV�EHQH¿FLDO�WR�SDWLHQWV�ZLWK�3'��HVSHFLDOO\�WKRVH�LQ�
WKH�HDUO\�VWDJHV�RI�WKH�GLVHDVH

Aerobic exercise
6KX�et al�>��@ ���VWXGLHV $UWLFOH�FRPSDULQJ�HIIHFW�RI�

DHURELF�H[HUFLVH�LQWHUYHQWLRQ�
ZLWK�DQ\�FRPSDUDWRU��LQFOXGLQJ�
RWKHU�IRUPV�RI�H[HUFLVH�RU�3$�
LQ�SDWLHQWV�ZLWK�3'

$HURELF�H[HUFLVH�VKRZHG�EHQH¿FLDO�HIIHFWV�LQ�LPSURYLQJ
0RWRU�DFWLRQ��60'�������P ���������EDODQFH��60'��������P �������
DQG�JDLW��60'�������P���������LQ�SDWLHQWV�ZLWK�3'

7DPERVFR�et al�>��@ ���VWXGLHV /LWHUDWXUH�VWXG\LQJ�DHURELF�
WUDLQLQJ�DQG�VWUHQJWK�WUDLQLQJ�
H[HUFLVH�LQWHUYHQWLRQV�LQ�
SDWLHQWV�ZLWK�3'

$HURELF�DQG�VWUHQJWK�WUDLQLQJ�LPSURYH�SK\VLFDO�DELOLWLHV�RI�SDWLHQWV�
VXIIHULQJ�IURP�3'

Treadmill training exercise
0HKUKRO]�et al�>��@ ���VWXGLHV 5&7V�FRPSDULQJ�WUHDGPLOO�

WUDLQLQJ�ZLWK�QR�WUHDGPLOO�
WUDLQLQJ�LQ�SDWLHQWV�ZLWK�3'

8VH�RI�WUHDGPLOO�WUDLQLQJ�LQ�SDWLHQWV�ZLWK�3'�PD\�LPSURYH�FOLQLFDOO\�
UHOHYDQW�JDLW�SDUDPHWHUV�VXFK�DV�JDLW�VSHHG������&,������������
P �������DQG�VWULGH�OHQJWK������&,������������P �������EXW�ZDONLQJ�
GLVWDQFH�DQG�FDGHQFH�GLG�QRW�LPSURYH

+HUPDQ�et al�>��@ ���VWXGLHV 6WXGLHV�HYDOXDWLQJ�WKH�HIIHFWV�
RI�WUHDGPLOO�WUDLQLQJ�RQ�
SDWLHQWV�ZLWK�3'

7UHDGPLOO�WUDLQLQJ�FRXOG�SOD\�DQ�LPSRUWDQW�UROH�LQ�LPSURYLQJ�JDLW�DQG�
PRELOLW\�LQ�SDWLHQWV�ZLWK�3'

Dance therapy
Aguiar et al�>��@ ���VWXGLHV 5&7V�FRPSDULQJ�GDQFH�

WKHUDS\�ZLWK�DQ\�RWKHU�IRUP�RI�
3$�WUDLQLQJ�LQ�SDWLHQWV�ZLWK�3'

7KHUDSHXWLF�GDQFH�FDQ�EH�VDIH�DQG�IHDVLEOH�IRU�SHRSOH�ZLWK�
PLOG�WR�PRGHUDWHO\�VHYHUH�3'��ZLWK�EHQH¿FLDO�HIIHFWV�RQ�ZDONLQJ��
IUHH]LQJ�RI�JDLW��DQG�KHDOWK�UHODWHG�42/

6KDQDKDQ�et al�>��@ ���VWXGLHV 6WXGLHV�HYDOXDWLQJ�GDQFH�
LQWHUYHQWLRQV�IRU�LQGLYLGXDOV�
ZLWK�3'

7KH�HYLGHQFH�HYDOXDWHG�VXJJHVWV�WKDW�WZR���K�GDQFH�FODVVHV�SHU�ZHHN�
RYHU�������ZHHNV�PD\�KDYH�EHQH¿FLDO�HIIHFWV�RQ�HQGXUDQFH��PRWRU�
LPSDLUPHQW��DQG�EDODQFH

Traditional Chinese exercise
6RQJ�et al�>��@ ���VWXGLHV 6WXGLHV�HYDOXDWLQJ�WKH�HIIHFW�RI�

7DL�&KL�4LJRQJ�IRU�LQGLYLGXDOV�
ZLWK�3'

)L[HG�HIIHFW�PRGHOV�VKRZHG�WKDW�7DL�&KL�4LJRQJ�ZDV�DVVRFLDWHG�ZLWK�
VLJQL¿FDQW�LPSURYHPHQW�LQ�PRVW�PRWRU�RXWFRPHV
83'56�,,,��P�������
%DODQFH��P�������
7LPHG�8S�DQG�*R��P ������
)DOOV��P ������
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LQWHUYHQWLRQV�IRU�LQGLYLGXDOV�
ZLWK�3'

7KH�HYLGHQFH�HYDOXDWHG�VXJJHVWV�WKDW�WZR���K�GDQFH�FODVVHV�SHU�ZHHN�
RYHU�������ZHHNV�PD\�KDYH�EHQH¿FLDO�HIIHFWV�RQ�HQGXUDQFH��PRWRU�
LPSDLUPHQW��DQG�EDODQFH

Traditional Chinese exercise
6RQJ�et al�>��@ ���VWXGLHV 6WXGLHV�HYDOXDWLQJ�WKH�HIIHFW�RI�

7DL�&KL�4LJRQJ�IRU�LQGLYLGXDOV�
ZLWK�3'

)L[HG�HIIHFW�PRGHOV�VKRZHG�WKDW�7DL�&KL�4LJRQJ�ZDV�DVVRFLDWHG�ZLWK�
VLJQL¿FDQW�LPSURYHPHQW�LQ�PRVW�PRWRU�RXWFRPHV
83'56�,,,��P�������
%DODQFH��P�������
7LPHG�8S�DQG�*R��P ������
)DOOV��P ������
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WUHDW�QRQPRWRU�V\PSWRPV�LQ�3'��3$�KDV�HVWDEOLVKHG�HI¿FDF\�IRU�
WUHDWLQJ�QRQPRWRU�V\PSWRPV�LQ�DGGLWLRQ�WR�PRWRU�V\PSWRPV�
RI�3'�>��@�:H�KDYH�VXPPDUL]HG�DUWLFOHV�DGGUHVVLQJ�WKH�HIIHFWV�
RI�3$�RQ�QRQPRWRU�IHDWXUHV�RI�3'�DV�WKH�SULPDU\�RXWFRPH�LQ�
7DEOH���

$XWRQRPLF�G\VIXQFWLRQ�LV�FRPPRQ�LQ�3'��ZLWK�WKH�UHSRUWHG�
SUHYDOHQFH� UDQJLQJ� IURP� ���� WR� ����>��@� ,W�PD\� LQFOXGH�
G\VUHJXODWLRQ� RI� FDUGLRYDVFXODU�� JDVWURLQWHVWLQDO�� XULQDU\��
DQG� WKHUPRUHJXODWRU\� V\VWHPV�>��@�2QO\�RQH� VWXG\�KDV� EHHQ�
SXEOLVKHG�WKDW�DGGUHVVHG�WKH�HIIHFWV�RI�3$�RQ�FDUGLRYDVFXODU�
DXWRQRPLF�G\VIXQFWLRQ�LQ�3'��,Q�WKLV�VWXG\��3'�SDUWLFLSDQWV�
SHUIRUPLQJ� H[HUFLVH� KDG� LPSURYHG� FDUGLDF� V\PSDWKHWLF�
PRGXODWLRQ�� DV� PHDVXUHG� E\� KHDUW� UDWH� YDULDELOLW\� DQG�
EORRG�SUHVVXUH� UHVSRQVH�>��@� ,Q�SDWLHQWV�ZLWK�3'��DXWRQRPLF�
LPSDLUPHQW� RI� JDVWURLQWHVWLQDO� DQG� XULQDU\� WUDFW� LV� DOVR�
FRPPRQ��1R�VWXGLHV�WR�GDWH�KDYH�LQYHVWLJDWHG�WKH�LQÀXHQFH�RI�
3$�RQ�JDVWURLQWHVWLQDO�DQG�EODGGHU�G\VIXQFWLRQ�DV�WKH�SULPDU\�
RXWFRPH�

6OHHS� G\VIXQFWLRQ� LV� DQRWKHU� FRPPRQ�QRQPRWRU� V\PSWRP�
LQ� 3'�� DIIHFWLQJ� XS� WR� ����RI� SDWLHQWV�>��@� 3$� KDV� VKRZQ�
SURPLVH� IRU� LPSURYLQJ� VOHHS� LQ� SDWLHQWV�ZLWK� 3'� DV�ZHOO��
6LOYD�%DWLVWD�et al�� IRXQG�3'�JURXS� XQGHUJRLQJ� UHVLVWDQFH�

WUDLQLQJ� KDG� VLJQLILFDQW� LPSURYHPHQW� LQ� VOHHS� TXDOLW\�>��@ 
7KH�VWXG\�XVHG�WKH�3LWWVEXUJK�6OHHS�4XDOLW\�,QGH[�WR�DVVHVV�
VOHHS�TXDOLW\�EHIRUH�DQG�DIWHU�WKH�LQWHUYHQWLRQ��$QRWKHU�VWXG\�
XVHG� D�4LJRQJ� H[HUFLVH� LQWHUYHQWLRQ� LQ� 3DWLHQWV�ZLWK� 3'��
$IWHU���PRQWKV�RI�4LJRQJ�H[HUFLVH�LQWHUYHQWLRQ��LQYHVWLJDWRU�
UHSRUWHG�LPSURYHPHQW�LQ�3'�VOHHS�VFDOH�VFRUH�LQ�LQWHUYHQWLRQ�
UHFHLYLQJ�JURXS�>��@�)UD]]LWWD�et al��DQG�1DVFLPHQWR�et al��IRXQG�
LPSURYHPHQW�LQ�VOHHS�VFRUHV�LQ�3'�JURXS�WKDW�SDUWLFLSDWHG�LQ�D�
PXOWLGLVFLSOLQDU\�H[HUFLVH�SURJUDP�>�����@�7DNHQ�WRJHWKHU��WKHVH�
VWXGLHV�LQGLFDWH�WKDW�PDQ\�GLIIHUHQW�W\SHV�RI�3$�FDQ�LPSURYH�
VXEMHFWLYH�VOHHS�TXDOLW\�LQ�3'�

&RJQLWLYH�LPSDLUPHQW�VLJQL¿FDQWO\�DIIHFWV�WKH�TXDOLW\�RI�OLIH�
LQ�3'��7KHVH�LPSDLUPHQWV�UHPDLQ�GLI¿FXOW�WR�PDQDJH�ZLWK�
FXUUHQW�FOLQLFDO�WKHUDSLHV��EXW�H[HUFLVH�KDV�EHHQ�LGHQWL¿HG�DV�D�
SRVVLEOH�WUHDWPHQW�>��@�7KH�FOLQLFDO�VWXGLHV�VKRZHG�WKDW�YDULRXV�
W\SHV�RI�H[HUFLVH�� LQFOXGLQJ�DHURELF��UHVLVWDQFH��DQG�GDQFH�
FDQ�LPSURYH�FRJQLWLYH�IXQFWLRQ��DOWKRXJK�WKH�RSWLPDO�W\SH��
DPRXQW��PHFKDQLVPV��DQG�GXUDWLRQ�RI�H[HUFLVH�DUH�XQFOHDU��
$�VWXG\�E\�'DYLG�et al��VXJJHVWHG�WKDW�UHVLVWDQFH�H[HUFLVH�PD\�
EHQH¿W�FRJQLWLRQ�LQ�SDWLHQWV�ZLWK�3'�>��@�8F�et al��UHSRUWHG�
LPSURYHPHQW�LQ�UHVSRQVH�LQKLELWLRQ�WHVW�LQ�3'�SDWLHQWV�ZKR�
SDUWLFLSDWHG�LQ���PRQWK�DHURELF�H[HUFLVH�SURJUDP��ZKHUHDV�

Table 2: Contd...

Review Number of studies 
included

Inclusion criteria Outcome/conclusion

<DQJ�et al�� 
������>��@

���VWXGLHV 6WXGLHV�HYDOXDWLQJ�WKH�HIIHFW�
RI�7DL�&KL�4LJRQJ��WUDGLWLRQDO�
&KLQHVH�PHGLFDO�H[HUFLVH��IRU�
LQGLYLGXDOV�ZLWK�3'

7DL�&KL�SOXV�PHGLFDWLRQ�VKRZHG�JUHDWHU�LPSURYHPHQWV�LQ
0RWRU�IXQFWLRQ��60'�����������&,������í�����
%HUJ�EDODQFH�VFDOH��60'�����������&,������í�����
+RZHYHU��7DL�&KL�SOXV�PHGLFDWLRQ�GLG�QRW�VKRZ�EHWWHU�LPSURYHPHQWV�
LQ�JDLW�RU�42/

=KRX�et al�>��@ ��VWXGLHV 5&7V�FRPSDULQJ�7DL�&KL�
ZLWK�DQ\�FRPSDUDWRU�ZLWKRXW�
7DL�&KL�UHOHYDQW�H[HUFLVHV�LQ�
SDWLHQWV�ZLWK�3'

7KH�DJJUHJDWHG�UHVXOWV�DUH�LQ�IDYRU�RI�7DL�&KL�RQ�LPSURYLQJ�PRWRU�
IXQFWLRQ��P �������DQG�EDODQFH��P����������LQ�SDWLHQWV�ZLWK�3'��
+RZHYHU��WKHUH�LV�QR�VXI¿FLHQW�HYLGHQFH�WR�VXSSRUW�RU�UHIXWH�WKH�YDOXH�
RI�7DL�&KL�RQ�LPSURYLQJ�JDLW�YHORFLW\��VWULGH�OHQJWK��RU�42/

Resistance training exercise
6DOW\FKHY�et al�>��@ ���VWXGLHV /LWHUDWXUH�VWXG\LQJ�SURJUHVVLYH�

UHVLVWDQFH�WUDLQLQJ�YHUVXV�QR�
WUHDWPHQW��SODFHER��RU�RWKHU�
WUHDWPHQW�LQ�SDWLHQWV�ZLWK�3'

7KH�HIIHFW�RI�SURJUHVVLYH�UHVLVWDQFH�WUDLQLQJ�RQ
���&RPIRUWDEOH�ZDONLQJ�VSHHG������&,������������LQ�IDYRU�RI�
LQWHUYHQWLRQ�EXW�EHORZ�WKH�PLQLPDO�GHWHFWDEOH�FKDQJH
���7LPHG�8S�DQG�*R�WHVW���QRW�VLJQL¿FDQW������&,í����������
�����PLQ�ZDON�WHVW������&,�������������DUH�LQ�IDYRU�RI�LQWHUYHQWLRQ��
EXW�EHORZ�WKH�PLQLPDO�GHWHFWDEOH�FKDQJH
7KHUH�LV�VR�IDU�QR�HYLGHQFH�RQ�WKH�VXSHULRULW\�RI�SURJUHVVLYH�UHVLVWDQFH�
WUDLQLQJ�FRPSDUHG�ZLWK�RWKHU�WUHDWPHQWV�WR�VXSSRUW�WKH�XVH�RI�WKLV�
WHFKQLTXH�LQ�UHKDELOLWDWLRQ�RI�LGLRSDWKLF�3'

8KUEUDQG�et al�>��@ ���VWXGLHV $UWLFOHV�LQ�ZKLFK�WKH�HIIHFW�RI�
LQWHQVLYH�H[HUFLVH�WKHUDS\�LQ�
SDWLHQWV�DIIHFWHG�E\�3'�ZDV�
HYDOXDWHG

7KHUH�LV�VWURQJ�HYLGHQFH�WKDW�UHVLVWDQFH�WUDLQLQJ�FDQ�LPSURYH�PXVFOH�
VWUHQJWK�LQ�3'��ZKLFK�LV�XQGHUOLQHG�E\�WKH�PHWD�DQDO\VLV������&,�
����������

%ULHQHVVH�DQG�
(PHUVRQ>��@

��VWXGLHV 6WXGLHV�HYDOXDWLQJ�UHVLVWDQFH�
H[HUFLVH�SURJUDPV�LQ�3'�
SRSXODWLRQ

5HVLVWDQFH�WUDLQLQJ�ZDV�VKRZQ�WR�KDYH�D�SRVLWLYH�HIIHFW�LQ�ERWK�PXVFOH�
VWUHQJWK�RXWFRPHV�DV�ZHOO�DV�IXQFWLRQDO�RXWFRPHV�UHODWHG�WR�PRELOLW\�
LQ�3'�SRSXODWLRQ

/LPD�et al�>��@ ��VWXGLHV 6WXGLHV�HYDOXDWLQJ�SURJUHVVLYH�
UHVLVWDQFH�H[HUFLVH�SURJUDPV�LQ�
3'�SRSXODWLRQ

3URJUHVVLYH�UHVLVWDQFH�H[HUFLVH�LQFUHDVHG�VWUHQJWK��ZLWK�DQ�
60'�����������&,������������DQG�KDG�D�FOLQLFDOO\�ZRUWKZKLOH�HIIHFW�
RQ�ZDONLQJ�FDSDFLW\��ZLWK�D�PHDQ�GLIIHUHQFH�RI����P������&,���������
DPRQJ�SHRSOH�ZLWK�PLOG�WR�PRGHUDWH�3'

&, &RQ¿GHQFH�LQWHUYDO��3$ 3K\VLFDO�DFWLYLW\��3' 3DUNLQVRQ¶V�GLVHDVH��42/ 4XDOLW\�RI�OLIH��5&7V 5DQGRPL]HG�FRQWURO�WULDOV��60' 6WDQGDUGL]HG�PHDQ�
GLIIHUHQFH��83'56��8QL¿HG�3DUNLQVRQ¶V�'LVHDVH�5DWLQJ�6FDOH
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Nocera et al�� UHSRUWHG� LPSURYHPHQW� LQ� H[HFXWLYH� IXQFWLRQ�
DIWHU�7DL�&KL�>�����@�0F.HH�et al�� LQYHVWLJDWHG� WKH�HIIHFWV�RI�
FRPPXQLW\�EDVHG� WDQJR� RQ� VSDWLDO� FRJQLWLRQ� DQG� GLVHDVH�
VHYHULW\�LQ�3'�>��@�3'�SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�GLVHDVH�
ZHUH�DVVLJQHG�WR�WZHQW\����PLQ�WDQJR�OHVVRQV�RYHU����ZHHNV��
7DQJR� SDUWLFLSDQWV� LPSURYHG� RQ� GLVHDVH� VHYHULW\�� VSDWLDO�
FRJQLWLRQ�� DQG� H[HFXWLYH� IXQFWLRQ� FRPSDUHG� WR� FRQWURO�
JURXS��$QRWKHU� VWXG\� H[DPLQHG� WKH� HIIHFWV� RI� SDVVLYH� OHJ�
F\FOLQJ�RQ�H[HFXWLYH�IXQFWLRQ�LQ�3'�>��@�([HFXWLYH�IXQFWLRQ�

ZDV� DVVHVVHG�ZLWK� WUDLO�PDNLQJ� WHVW�$� DQG�%� EHIRUH� DQG�
DIWHU�SDVVLYH�OHJ�F\FOLQJ��6LJQL¿FDQW�LPSURYHPHQWV�RQ�WKH�
WUDLO�PDNLQJ�WHVW�%�RFFXUUHG�DIWHU�SDVVLYH�OHJ�F\FOLQJ��$�VWXG\�
E\�&UXLVH�et al�� IRXQG� LPSURYHPHQW� LQ� IURQWDO� OREH�EDVHG�
H[HFXWLYH� IXQFWLRQ� LQ�3'�SDWLHQWV�DOORFDWHG� WR�DQ�H[HUFLVH�
LQWHUYHQWLRQ�SURJUDP�>��@�7DQDND�et al��DQDO\]HG�WKH�HIIHFWV�
RI� D�PXOWLPRGDO� SK\VLFDO� H[HUFLVH� SURJUDP� RQ� H[HFXWLYH�
IXQFWLRQLQJ�>��@� 3DUWLFLSDQWV� LQ� WKH� H[HUFLVH� JURXS� VKRZHG�
LPSURYHPHQW� LQ� H[HFXWLYH� IXQFWLRQ�� DV�PHDVXUHG� E\� WKH�

Table 3: Role of physical activity in nonmotor features in Parkinson’s disease

Study Intervention Outcome/conclusion

Autonomic dysfunction
.DQHJXVXNX�et al�>��@ 5HVLVWDQFH�WUDLQLQJ 3URJUHVVLYH�UHVLVWDQFH�WUDLQLQJ�LPSURYHG�FDUGLRYDVFXODU�DXWRQRPLF�G\VIXQFWLRQ�LQ�3'�

WUDLQLQJ�JURXS
���'HFUHDVH�LQ�ORZ�IUHTXHQF\�FRPSRQHQW�RI�KHDUW�UDWH�YDULDELOLW\�DIWHU�
���ZHHNV��P������
���5HGXFWLRQ�LQ�V\VWROLF�EORRG�SUHVVXUH�IDOO�GXULQJ�RUWKRVWDWLF�VWUHVV�DIWHU�
���ZHHNV��P������

Sleep dysfunction
6LOYD�%DWLVWD�et.al�>��@ 5HVLVWDQFH�WUDLQLQJ $IWHU�UHVLVWDQFH�WUDLQLQJ��SDWLHQWV�ZLWK�3'�VKRZHG�LPSURYHG�VOHHS�VFRUHV�WKDQ�WKH�

KHDOWK\�FRQWURO��P��������5HVLVWDQFH�WUDLQLQJ�LV�UHFRPPHQGHG�DV�DQ�DGMXQFW�WKHUDSHXWLF�
PHWKRG�IRU�LPSURYLQJ�VOHHS�TXDOLW\�RI�VXEMHFWV�ZLWK�PRGHUDWH�3'

:DVVRP�et al�>��@ 4LJRQJ�H[HUFLVH ,PSURYHG�VOHHS�TXDOLW\�LQ�4LJRQJ�H[HUFLVH�JURXS
)UD]]LWWD�et al�>��@ 0XOWLGLVFLSOLQDU\�H[HUFLVH�

SURJUDP
2Q�DYHUDJH��LQ�LQWHUYHQWLRQ�JURXS��VOHHS�VFRUHV�LPSURYHG��P����������VXJJHVWLQJ�
PXOWLGLVFLSOLQDU\�LQWHQVLYH�UHKDELOLWDWLRQ�WUHDWPHQW�PD\�KDYH�D�SRVLWLYH�LPSDFW�RQ�
PDQ\�DVSHFWV�RI�VOHHS�LQ�3'

1DVFLPHQWR�et al�>��@ 0XOWLPRGDO�H[HUFLVH�
SURJUDP

0LOG�WR�PRGHUDWH�LQWHQVLW\�RI�PXOWLPRGDO�SK\VLFDO�H[HUFLVHV�FDQ�FRQWULEXWH�WR�
DWWHQXDWLQJ�VOHHS�GLVWXUEDQFHV

Cognitive impairment
'DYLG�et al�>��@ 5HVLVWDQFH�H[HUFLVH $W����PRQWKV��UHODWLYH�WR�EDVHOLQH��PRGL¿HG�¿WQHVV�FRXQWV�LPSURYHG�RQ�WKH�GLJLW�

VSDQ��P�������DQG�VWURRS��P �������ZKHUHDV�SURJUHVVLYH�UHVLVWDQFH�H[HUFLVH�WUDLQLQJ�
LPSURYHG�RQ�WKH�GLJLW�VSDQ��P��������6WURRS��P �������SURYLGLQJ�HYLGHQFH�WKDW����
PRQWKV�RI�3$�PD\�LPSURYH�DWWHQWLRQ�DQG�ZRUNLQJ�PHPRU\�LQ�SDWLHQWV�ZLWK�3'

8F�et al�>��@ $HURELF�H[HUFLVH ,PSURYHG�SHUIRUPDQFH�RQ�ÀDQNHU�WDVN�UHVSRQVH�LQKLELWLRQ�WHVW��P������WR�P��������
DIWHU�H[HUFLVH�SURJUDP

Nocera et al�>��@ 7DL�&KL�H[HUFLVH /DUJH��EXW�QRQVWDWLVWLFDOO\�VLJQL¿FDQW�LPSURYHPHQW��ZDV�IRXQG�IRU�WKH�GLJLWV�EDFNZDUG�
WHVW��P ������VXJJHVWLQJ�7DL�&KL�WUDLQLQJ�PD\�KHOS�LPSURYH�H[HFXWLYH�IXQFWLRQLQJ

0F.HH�DQG�+DFNQH\>��@ 7DQJR�GDQFH�WKHUDS\ 7DQJR�SDUWLFLSDQWV�LPSURYHG�RQ�VSDWLDO�FRJQLWLRQ��P �������DQG�H[HFXWLYH�
IXQFWLRQ��P �������FRPSDUHG�ZLWK�HGXFDWLRQ�SDUWLFLSDQWV��*DLQV�ZHUH�PDLQWDLQHG�
������ZHHNV�SRVWLQWHUYHQWLRQ

Ridgel et al�>��@ 3DVVLYH�OHJ�F\FOLQJ ,PSURYHG�H[HFXWLYH�IXQFWLRQ�DIWHU�SDVVLYH�F\FOLQJ
&UXLVH�et al�>��@ ([HUFLVH�LQWHUYHQWLRQ�

SURJUDP
,PSURYHPHQW�LQ�IURQWDO�OREH�EDVHG�H[HFXWLYH�IXQFWLRQ�LQ�H[HUFLVLQJ�JURXS

7DQDND�et al�>��@ 0XOWLPRGDO�SK\VLFDO�
H[HUFLVH�SURJUDP

,PSURYHPHQW�LQ�H[HFXWLYH�IXQFWLRQ�LQ�H[HUFLVLQJ�JURXS

Mood disorders
'DVKWLSRXU�et al�>��@ &RPELQHG�DHURELF�DQG�

UHVLVWDQFH�H[HUFLVH
6XVWDLQHG�LPSURYHPHQW�LQ�GHSUHVVLRQ��%HFN�GHSUHVVLRQ�LQYHQWRU\�SRVWLQWHUYHQWLRQ�
HYDOXDWLRQ�VKRZHG�LPSURYHPHQW�LQ�VFRUHV
��ZHHN�SRVWLQWHUYHQWLRQ��P ������
��PRQWK�SRVWLQWHUYHQWLRQ��P �������DQG
��PRQWK�SRVWLQWHUYHQWLRQ��P �������LQ�FRPELQHG�LQWHUYHQWLRQ�JURXS

7HL[HLUD�0DFKDGR�
HW�DO�>��@

([HUFLVH�SURJUDP�EDVHG�RQ�
WKH�)HOGHQNUDLV�PHWKRG

7UHDWHG�JURXS�VKRZHG�UHGXFWLRQ�LQ�WKH�OHYHO�RI�GHSUHVVLRQ��P �����

3DUN�et al�>��@ &RPELQHG�DHURELF�DQG�
UHVLVWDQFH�H[HUFLVH

*UHDWHU�UHGXFWLRQ�LQ�GHSUHVVLRQ�LQ�HDUO\�VWDUW�JURXS��%HFN�'HSUHVVLRQ�,QGH[�PHDQ�
FKDQJH�IURP�EDVHOLQH�YDOXHV�GHFUHDVHG�PRUH�LQ�WKH�HDUO\�VWDUW�JURXS��WKLV�ZDV�
VWDWLVWLFDOO\�VLJQL¿FDQW��P ������FRPSDUHG�ZLWK�ODWH�VWDUW�JURXS

%XULQL�et al�>��@ &RPELQHG�DHURELF�WUDLQLQJ�
DQG�4LJRQJ�H[HUFLVH

1R�VLJQL¿FDQW�LPSURYHPHQW�LQ�PRRG��P�YDOXH�QRW�VLJQL¿FDQW��LQ�LQWHUYHQWLRQ�JURXS

3$ 3K\VLFDO�DFWLYLW\��3' 3DUNLQVRQ¶V�GLVHDVH
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Falls

1. Create a space you’re familiar with by avoiding new routines 
and changes at home. Familiarize yourself with furniture and 
places you can grab on to so everywhere is easily accessible

2. Remove rugs, arrange power cords and add night lights to 
make it easier to get around

3. Avoid multi-tasking while walking

4. Make the bathtub safer by adding mats with a grip or a 
grab bar

5. Take your time standing up



Nutrition
ate fat and adequate fiber intake could be beneficial
also for gastroesophageal reflux.99

Physical activity can increase bowel movements and
reduce reflux episodes,86,92 producing benefits also
with regard to body weight, physical functions, health-
related quality of life, mood, strength, balance, and
gait speed. This practice could be proposed to patients
with PD but optimal exercise interventions (duration
and components) for the various disease’s stages have
not been established.100

Dietary Management of L-dopa-Treated Patients

Dietary neutral aminoacids and L-dopa compete for
transportation through a specific active-transport
system in the small intestine and at the blood–brain
barrier. The consequences of this competition are sub-
optimal clinical response, especially motor block.
Accordingly, diet manipulation focused on protein
intake could be considered. A diet with a normal pro-
tein content (15% of total energy) can be proposed to
patients in the initial stages of PD, whereas low-protein
and protein-redistribution dietary regimens (10% of
total energy) are more suitable for patients with PD
with advanced disease. These are based on the
restriction of the protein content of breakfast and lunch
and the consumption of a high-protein meal in the
evening.101

Patients are told to take their medication about
30 minutes before meals to maximize absorption.
Nevertheless, there is evidence suggesting that the die-
tary habits of patients with advanced PD and/or motor
fluctuations should always be checked, as usual protein
intake often is 50% higher than the recommended daily
allowance (1.2 vs 0.8 g/kg ideal body weight).102

Patients should be monitored to avoid L-dopa over-
dose-related side effects.25 Moreover, long-term adher-
ence to this kind of regimen may induce weight loss
and nutritional deficiencies (e.g., protein, calcium, iron,
phosphorus, riboflavin, niacin).25,26 Logistic difficulties
and poor palatability have been also pointed out.103

These shortcomings appear to have been overcome by
the use of low-protein foods designed for patients with
chronic renal failure.26

Micronutrients

The evidence related to micronutrients is still
limited. Deficiencies in micronutrients seem to be asso-
ciated with eating difficulties and to occur before defi-
ciencies in energy and protein. Low plasma levels of
some of them, such as iron, zinc, vitamins A and E
may be secondary to both reduced intake and increased

requirements due to oxidative stress.27 Low intakes of
antioxidant vitamins (e.g., A, C, and E) might increase
the risk of PD, but intervention studies do not support
the use of oral supplements.104 Folate may be given to
patients with L-dopa-related hyperhomocysteinemia to
counteract the hypothetical related risk of heart
disease, stroke and dementia.105 However, there are no
studies demonstrating an increased risk of vascular
disease in patients with PD with high homocysteine
levels, whereas very recent case–control studies have
reported conflicting associations with cognitive impair-
ment.106,107 Dietary regimens should also cover
calcium and vitamin D requirements.53

General Dietary Advice

The long-term follow-up of the patient with PD should
include assessments designed to address all the issues
discussed earlier. An algorithm for the dietary manage-
ment of patients with PD is proposed in Figure 3.

Regular physical activity is advisable. Before the
introduction of L-dopa, a balanced Mediterranean-like
diet model could be proposed.110 After the introduction

FIG. 3. A potential nutritional treatment pyramid for patients with
PD in relation to stage of disease.
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• There is no one diet that is 
proven best for people with 
PD

• There is no evidence that a 
gluten-free diet is necessary

• More data is needed before a 
ketogenic diet for PD can be 
recommended



Nutrition

• The Mediterranean diet, which is rich in plant-based 
foods and olive oil has shown both heart and brain 
health benefits and is associated with lower rates of 
PD

• The MIND diet is also a reasonable diet for someone 
with PD to follow

• Talk to your healthcare team about your nutrition 
concerns and work together with them to ensure you 
are following a dietary plan that is best suited for you 
and your particular needs



Dermatology Screening

• Melanoma occurs frequently in PD patients and vice versa

• Increased risk not dependent on dopaminergic therapy

• Bose A, Petsko GA, Eliezer D. Parkinson’s Disease and Melanoma: Co-Occurrence and 
Mechanisms. Journal of Parkinson's disease. 2018 Jan 1;8(3):385-98.

• Screen at least once a year, more if you have a history



Hospital Visit Challenges for PD patients

• Not getting medications on time

• Find out if you can bring all your own bottles, Pharmacy 
may check them first

• There are multiple explanations for worsening of PD 
while in the hospital, Infections should be sought and 
treated

• Medication list should be updated and checked for 
contraindicated medications



Hospital Visit Challenges for PD patients

• Infection and medications are common causes of
confusion during hospitalization, When the underlying
cause is addressed, the confusion usually improves
dramatically

• Chest PT, speech pathology, and physical therapy should
all be useful in the recovery process.

• Be aware of what procedures can be done safely with
DBS, and be ready to assume primary responsibility for
turning it on and off for procedures



Hospital Visit Challenges for PD patients



Planning for Surgery
• Try to connect your surgeon with your movement MD

• Choosing anesthetic agent carefully

• Anesthetic medications have been identified as a 
potential cause of morbidity in this population because 
of their interaction with the drugs used to manage PD

• The commonly used anesthetic drug propofol has been 
reported to demonstrate dyskinetic effects in individuals 
with and without movement disorders, including PD



Planning for Surgery
• For short-term treatment of sialorrhea caused by 

impaired swallowing, which may worsen during 
anesthesia, glycopyrrolate by mouth and ipratropium 
spray have been shown to be effective

• to avoid symptom exacerbation and other adverse 
effects, it is recommended that the usual drug regimen 
continue until just before the induction of anesthesia. 
This is especially critical in patients taking levodopa 
because of the drug’s short half-life. During procedures 
requiring extended anesthesia, levodopa can be 
administered by means of a nasogastric tube



Living well with PD
• So you have been diagnosed with Parkinson’s disease:

• Be an effective partner with your Doctor

• Assemble your multi-disciplinary team

• Exercise, exercise, exercise and exercise

• There is no agreement on any special diet or 
supplements for PD, but most experts agree that a 
healthy diet with plenty of water is important 



Living well with PD
• Importance of good sleep

• Sign up for clinical trials

• Become a strong advocate for self and others with PD

• Join a support group

• Plan for the future

• Empower self with the best knowledge about PD



Together we can fight Parkinson Disease!



Thank you for listening!


