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Abstract

Parkinson’s disease (PD) is a multi-system disease, with clinical features typically described across
three domains: motor, non-motor, and neuropsychiatric symptoms. There is no known cause or
cure for PD, and diagnosis occurs often through a process of elimination, remaining one of clinical
assessment, expert opinion, and observing disease progression over time. In the absence of dis-
ease modifying therapy for PD, pharmacological treatments play a role in symptomatic relief and
improving quality of life (QoL). A narrowing therapeutic window and motor fluctuations present a
challenge to the pharmacological management of PD. Device assisted therapies including Duodo-
pa, Apomorphine and deep brain stimulation are based on the concept of providing stable and con-
tinuous stimulation to minimise pulsatile sudden or unexpected fluctuations. Studies continue to
demonstrate the benefit of multidisciplinary input and the impact on functional status, mood, motor
abilities, cognitive performance, speech skills, independence and QoL of a person with PD. Nurses
are well placed to identify complications, escalate concerns, and initiate timely referral to members
of a multidisciplinary team. Understanding the clinical features of PD as well as the basic assess-
ment and management of the disease is essential in providing holistic care and supports to main-
tain QoL for those with PD and their caregivers.
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Today, PD is widely recognised as a complex
multi-system disease, in which people with
Parkinson’s also experience a range of non-
motor symptoms (NMS), autonomic dysfunc-
tion and cognitive and psychiatric symptoms
(Mohamad et al., 2021). PD is considered to
be the second most common neurodegener-
ative disease (Lee & Yankee, 2021), with the
World Health Organization estimating ap-
proximately 8.5 million people live with PD
worldwide (Nakmode et al., 2023). Concern-
ingly, the rate of disability and death due to
PD is increasing faster than any other neuro-
logical disorder (Nakmode et al., 2023).

Despite extensive research and technological
advancements, there is currently no known
cause or cure for PD. Therefore, the man-
agement of PD is targeted at symptom con-
trol and improving quality of life (QoL). Mor-
phological and metabolic changes within the
brain confirmed by medical imaging
(magnetic resonance imaging, single photon
emission computed tomography and positron
emission tomography), may assist in the dif-
ferential diagnosis between PD and atypical
parkinsonism (Samson & Noseworthy, 2022).
However, the diagnosis of PD is often estab-
lished through a process of elimination, and
remains one of clinical assessment, expert
opinion and observing disease progression

over time (Postuma et al., 2016).

With increasing PD prevalence, it is likely
that nurses across all settings, will be re-
quired to provide care for an individual with
PD at some point in their career. Additionally,
in contrast to the time limited medical spe-
cialist clinic consults, nurses are often well
placed to spend more time with those living
with PD, are often more accessible, and
nurses in specialist roles can follow an indi-
vidual with PD on their journey for many

years. Despite this, to provide holistic care
and maintain QoL for those living with PD, all
nurses should understand the condition’s
clinical features, basic assessment, manage-
ment including timely interventions, identifi-
cation of common complications in PD, and
referrals to multidisciplinary and psychosocial
supports.

Aetiology

Understanding the aetiology of PD is com-
plex, and a large portion of cases are consid-
ered to be idiopathic— meaning that the
cause of the disease is unknown. Whilst a
smaller portion of cases are considered to
have some form of genetic component (Bhat
et al., 2018), it is believed that the condition
results from a complex combination of fac-
tors including hereditary variables and life-
long exposure to environmental factors such
as pesticides, solvents and air pollutions
(Nakmode et al., 2023). Additionally, there is
emerging evidence to suggest that PD may
have prion-like disease traits (Kujawska &
Jodynis-Liebert, 2018), with decades of other
research demonstrating that oxidative stress,
neuroinflammation, and apoptosis are also
key elements in the development of PD
(Mohamad et al., 2021). Thus, current re-
search continues to focus on areas such as
gene therapy, biological markers, neural
transplantation, neuroprotection, and phar-
macological treatments (Bhat et al., 2018).

Clinical features

PD is a multi-system disease, with clinical
features typically described across three do-
mains: motor, non-motor, and neuropsychiat-
ric symptoms. Notably, from day to day, even
hour to hour, PD symptoms may fluctuate,
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with the degree of impairment and the rate of
progression varying in each individual.

Motor Symptoms

Key motor features of PD include resting
tremor (initially unilateral), bradykinesia (slow
movements), rigidity, shuffling gait, and pos-
tural instability (Beitz, 2014).
those with PD can experience secondary

In addition,

motor symptoms such as hypophonia (soft
voice), dysarthria (slow, slurred speech),
dysphagia (difficulty swallowing) and sialor-
rhea (drooling), as well as micrographia
(difficulty handwriting), hypomimia (masked
like facial expression), decreased blink rate,
pain, dystonia and motor fluctuations (Nolden
et al., 2014). Those with PD may also suffer
from freezing of gait, which refers to the ina-
bility to initiate movement, or the sudden ces-
sation of movement and this symptom can
be a large contributor of falls.

Medications are a first line management for
motor symptoms. As PD progresses, a nar-
rowing therapeutic window is observed.
When this happens, an individual may find
their once relatively smooth symptom control
begins to fluctuate between symptom im-
provement post medication known as the
“ON” state, and a return of PD symptoms
known as the “OFF” state. Motor fluctuations
may involve end dose wearing off, unpredict-
able ON’s and OFF’s, delayed ON’s and
even dose failures (Aradi & Hauser, 2020).
Management of on-off phenomenon can be
challenging and is reported in up to 50% of
those with PD within the first three to five
years of the disease, and often affecting up
to 80% within 10 years of disease onset
(Barrachina-Fernandez et al., 2021).

In addition to motor fluctuations, dyskinesia
(abnormal, involuntary, twisting, or writhing
movements) can be observed and may vary
in relation to the different phases of a PD
medication cycle. The most common being
peak dose dyskinesia which occurs during
the peak of levodopa medication response
(Aradi & Hauser, 2020).

Non — Motor Symptoms

While PD is primarily defined by its motor
symptoms, a broad but characteristic set of
NMS are present in most individuals.

Dysregulation of the autonomic nervous sys-
tem leads to orthostatic hypotension, consti-
pation, delayed gastric emptying, urinary ur-
gency and nocturia, temperature control
dysregulation (e.g., excessive sweating),
sexual dysfunction (e.g., erectile dysfunction)

and skin sensations (Kaiserova et al., 2021).

Additionally, sleep disturbances are among
the most frequent NMS in those with PD,
impacting significantly on QOL (Xu et al,,
2021; Yi et al., 2022). Most commonly, in-
somnia, frequent awakenings, decreased
sleep duration and efficacy, excessive day-
time sleepiness and rapid eye movement
sleep behaviour disorder (REM-SBD) (Yi et
al., 2022). REM-SBD occurs due to a failure
of muscle paralysis which typically occurs
during the dreaming phases of normal sleep,
and manifests as dream enactment behav-
iour including vocalisations, thrashing move-
ments, falls out of bed and unintentional inju-
ry to a partner (Waller et al., 2021). Interest-
ingly, the pre-motor phase of PD is now
widely recognised because NMS such as
REM-SBD, constipation, hyposmia, and de-
pression often precede the development of
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motor symptoms by more than a decade
(Kaiserova et al., 2021).

For many with PD, the NMS are often more
troublesome and have a greater negative
impact on QoL than the motor symptoms
(Waller et al., 2021). According to Bietz
(2014), NMS can represent some of the
greatest adverse effects on QoL and appro-
priate  management is challenged when
many do not respond to dopamine therapy.

Neuropsychiatric Symptoms:

Mood disorders such as depression, anxiety,
and apathy occur commonly in PD, and
these symptoms have been ranked among
the most troublesome NMS in both early and
late stages of PD (Beitz, 2014).

In the early stages of PD, an individual may
suffer from mild cognitive decline, anxiety
and depressive symptoms whereas in later
stages, more severe neuropsychiatric symp-
toms such as hallucinations, depression and
dementia may occur (Eichel et al., 2022).
Some people with PD, may also develop a
dopamine dysregulation syndrome from do-
paminergic drug dependency (Grover et al.,
2015). Neuropsychiatric symptoms can have
a significant impact on an individual’s and
their caregivers QoL, leading to higher levels
of caregiver stress (Eichel et al., 2022). Fur-
thermore, they have been shown to be a pre-
dictor for early entry into residential aged
care facilities (Jose et al., 2021).

Pathophysiology

The hallmark pathological finding in PD is the
presence of alpha-synuclein protein aggre-
gates (known as Lewy bodies) throughout
the brain (Tysnes & Storstein, 2017). The
presence of Lewy bodies and the degenera-

tion of the dopamine producing neurons in
the substantia nigra pars compacta, within in
the basal ganglia, are responsible for the
classic motor symptoms associated with PD
including rigidity tremor and bradykinesia
(Nolden et al., 2014). Simply explained, the
basal ganglia plays an important role in the
initiation and control of smooth, coordinated
fine motor movements, whilst the neurotrans-
mitter dopamine, plays a role in the transmis-
sion of messages between these neurons
(Nolden et al., 2014). A recent study by Kai-
serova et al. (2021) has shown that Lewy
body pathology in PD not only affects the
midbrain, but both the central and peripheral
nervous system and is therefore, responsible
for several NMS. Such evidence also con-
tributes to the “body-first” or “brain-first” theo-
ries hypothesised in PD development
(Borghammer & Van Den Berge, 2019), and
lends support to Lewy body pathology being
found in the olfactory and enteric nervous
system (Rietdijk et al., 2017). Consequently,
researchers like Hung and Schwarzschild
(2014) have expressed growing interest in
the non-dopaminergic neurotransmitter path-
ways such as glutamate, serotonin, GABA,
adenosine, noradrenaline and cholinergic
pathways, also being involved in PD patho-
physiology. Explanations such as Braak’s
hypothesis, lend support by suggesting that
PD may be initiated when an unknown path-
ogen enters the gut and/or the nasal cavity
later spreading via the olfactory or vagal
nerves towards the central nervous system
(Rietdijk et al., 2017).

Assessment:

PD remains a clinical diagnosis, and its het-
erogeneity can pose diagnostic difficulties
with several other conditions mimicking PD.
These include essential tremor (ET), multiple
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system atrophy (MSA), progressive supranu-
clear palsy (PSP), vascular parkinsonism
and cortico-basal degeneration (CBD). Cur-
rently, a definitive diagnosis for PD is only
possible post mortem (Greenland et al.,
2019).

In clinical practice, medical specialists, and

Parkinson’s disease nurse specialists
(PDNS), use many different assessment
tools to assist with PD staging, measure
symptoms and evaluate treatment interven-
tions. The Movement Disorder Society — Uni-
fied Parkinson’s Disease Rating Scale (MDS-
UPDRS) is a popular, comprehensive and
validated scale comprising of 65 questions
for the assessment of symptoms across five
domains including non-motor and motor ex-
periences of daily living, and motor complica-
tions (Goetz et al., 2008). For more detailed
evaluations of treatment interventions, medi-
cal specialists, PDNSs and allied health ther-
apists may perform assessments such as;
the 9-hole peg test, finger tapping tests,
timed up and go and timed walking tests.
The Montreal Cognitive Assessment (MOCA)
and the Mini Mental State Examination
(MMSE) are another two tools used for cog-

nitive assessment (Martini et al., 2020).

For general nurses, a comprehensive head
to toe assessment can identify signs of PD
symptom deterioration and enable interven-
tions to be implemented so that complica-
tions are prevented. Particular attention
should be given to assessing postural blood
pressures, mobility and care needs, consti-
pation, medication management, sleep pat-
terns, social interactions, financial manage-
ment, cognitive stimulation, as well as fea-
tures of impulse control disorders and hallu-
cinations. Safety assessments such as falls

risks, and suitability for driving should also be
assessed. PD symptom diaries allow for the
identification of symptom trends and patterns
and they can be useful in establishing the
effect, duration and side effects of medica-
tions allowing for more accurate treatment
adjustments (Barthel et al., 2016).

In recent times, there has been a growth in
the utilisation of wearable devices for moni-
toring motor symptom control, identifying on-
off states and providing a basis for more ac-
curate treatment adjustments. However, Bar-
rachina-Fernandez et al., (2021) report that
currently the assessment of NMS through
wearable devices remains inadequate.

Management

While a person with PD is likely to experi-
ence several symptoms at any one time, not
all may be troublesome. Often medical spe-
cialists will identify and target the individual’s
most troublesome symptoms. Nurses can
play a significant role in developing an indi-
vidualised and holistic plan of care and are
well placed to identify complications, esca-
late concerns for review and initiate timely
referral to other members of a multidiscipli-
nary team.

In the absence of disease modifying therapy
for PD, pharmacological treatments play a
role in symptomatic relief and improving
quality of life (QoL) (Nakmode et al., 2023).
Current available treatments include medica-
tions that either raise striatal dopamine levels
or activate dopamine receptors. Unfortunate-
ly, Nakmode et al., (2023) have found with
continued dopaminergic neurodegeneration
over time, the effect of available treatment
options become less effective and non-

invasive treatments should focus on dopa-
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minergic therapy optimisation by considering
medication timing, dosages, delivery modes
and absorption. Table 2 highlights some
common medication classes, medication ex-
amples, their indications, side effects and
nursing considerations.

Notably, commonly used medications such
as Metoclopramide, Prochlorperazine,
Haloperidol and Promethazine may worsen
PD symptoms or cause acute dystonic reac-
tions in those with PD (Grissinger, 2018). To
maintain the safety of those with PD in all
healthcare sectors, nurses’ knowledge of

contraindicated medications is paramount.
Device Assisted Therapies:

There are three device assisted therapies
(DAT’s) commonly used in the treatment of
PD including Apomorphine, Duodopa® and
Deep Brain Stimulation (DBS). Apomorphine
and Duodopa® are both infusion therapies,
whereas DBS involves neurosurgical inter-
vention. All three therapies provide stable
and continuous stimulation minimising pulsa-
tile, sudden or unexpected fluctuations in PD
symptoms (Hayes et al., 2010).

Apomorphine is a dopamine agonist, admin-
istered via subcutaneous injection. Apomor-
phine can be used as intermittent rescue
subcutaneous injections or delivered through
a continuous subcutaneous infusion pump. It
is important to note that although Apomor-
phine is a derivative of morphine, it has no
narcotic or analgesic properties (Tsui, 2014).
The efficacy of Apomorphine absorption can
depend on appropriate injection site selec-
tion, the volume of drug, skin condition and
the presence of subcutaneous nodules. To
prevent these issues, individuals must com-
plete meticulous daily skin management

strategies including single use needles, rota-
tion of injection sites and thorough skin mas-
sages (Carbone et al., 2019).

Duodopa® is a Levodopa/Carbidopa
(20mg/5mg/mL) Intestinal Gel (LCIG), that
comes enclosed in a 100mL cassette. The
gel is administered via an infusion pump de-
livering continuous medication directly to the
site of absorption in the intestine. This meth-
od of treatment requires the insertion of Per-
cutaneous Endoscopic Gastrostomy (PEG)
tube, with a Percutaneous Endoscopic Jeju-
nal tube threaded through (Tsui, 2014). Dai-
ly care of the PEG-site and tube connectors
is important to prevent complications such as
tube blockage, buried bumper syndrome, site
hyper-granulation and infection (Foltynie et
al.,, 2013). Constipation can severely affect
the absorption of LCIG. If a sudden reduction
in medication response is seen, a prompt X-
ray investigation must be conducted to con-
firm tube placement and bowel status (Taki
et al., 2019). Furthermore, LCIG can reduce
the absorption of Vitamin B12 and folate,
increasing the risk of developing peripheral
neuropathy (PN). Thus, supplementation of
these micronutrients must be considered
(Rispoli et al., 2017; Simioni et al., 2016).

DBS therapy is an invasive, neurosurgical
procedure involving the implantation of elec-
trodes within targeted areas of the brain,
usually in the subthalamic nucleus, or globus
pallidus internus to deliver calculated contin-
uous or intermittent stimulation to yield thera-
peutic effects. Adverse effects of DBS thera-
py may include tonic muscle cramps, gaze
deviation, speech disturbances, gait and pos-
tural instability (Hartmann et al., 2019). Addi-
tionally, DBS can be complicated by neuro-
psychiatric symptoms such as impulsivity,
elevated mood, depression, and anxiety
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(Mosley, 2021). Careful selection and neuro-
psychiatric assessments to establish suitabil-
ity of patients is vital.

For the device assisted therapies, infusion
rates and DBS settings are individually titrat-
ed and pre-set in consultation with the spe-
cialist.

A Multidisciplinary Approach:

To improve QoL and function in those with
PD, a holistic approach to care and interpro-
fessional collaboration is necessary. A recent
study by Lo Buono et al., (2021) has demon-
strated the benefit of multidisciplinary input
and the impact on functional status, mood,
motor abilities,

cognitive  performance,

speech skills, independence and QoL of
those with PD. Figure 1 summarises a likely
set of multidisciplinary healthcare profession-

als and their role in the management of PD.

Medical
diagonsisand

Mental Ileﬂ'hspe:ﬂit
for neuropsychiatric
symptom management,
counse"i( andother
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ofcarer paymentsand
other financial su
‘advance care planni
linkage to community

supportsand carer
wellbeing

-

Continence adviser
support with bladder a
bowel management
strategiesand for
continence aids

Dietitian for weight

Multidisciplinary input may vary in relation to
individual symptom presentations.

Other considerations:

Advance Care Planning (ACP) involves think-
ing about and documenting preferences for
future health care, assisting an individual and
others to prepare for a time when they can
no longer communicate decisions on their
own (Advance Care Planning Australia,
2021). Early and ongoing opportunities to
discuss ACP should be offered to those with
PD and those involved in their care.

Many people with PD are living in the com-
munity, with relatives such as partners hav-
ing to provide most of the long-term care.
2003). Caregiv-
ers are required to be available 24/7, and

(Spliethoff-Kkamminga et al.,

continuously need to adapt to the unpredicta-
ble nature of the disease and the needs of
those with PD. Bhasin and Bharadwaj (2021)

for

PDNS for initiation,
implementation and
ongoing management of

DATs. Central point of
contact and liaking with
other members of the
MDT

/

, mobility,
and falkmarlwrlt

maintenance, delayed
gastricempyting

protein interactionsand
preventing constipation

Figure 1: A multidisciplinary team and their role in the management of Parkinson’s disease.



Australasian Journal of Neuroscience

Volume 33 @ Number 2 @ Oct 2023

report that over time this can influence car-
ers’ QoL and frequently results in caregiver
burden. Therefore, all nurses must consider
the role and needs of caregivers as a critical
component of comprehensive care of those
living with PD.

Closing remarks:

An understanding of the clinical features and
management of PD will better enable nurses
across all settings to assess, monitor and
facilitate timely interventions and referral to
multidisciplinary members and psychosocial
supports. Nurses should recognise not only
their value within the multidisciplinary team,
but also their advantageous position in being
able to support those with PD and their care-
givers to access timely and appropriate care

and positively maintain QoL.
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