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Abstract. Motor and nonmotor symptoms occur in early Parkinson’s disease (PD), or even in the prodromal stage. Many of
these symptoms can be addressed by allied health therapies, including physical therapy, occupational therapy, speech therapy,
and psychological therapies. However, referrals to these services early in the disease are low. We provide a review summariz-
ing the efficacy of proactive allied health interventions on motor and nonmotor symptoms and daily function in prodromal and
early disease. We also highlight areas for additional research and provide recommendations to improve care for individuals
with early PD within each discipline. We recognize the overlapping roles of the allied health disciplines and support integrated
or transdisciplinary care beginning soon after diagnosis to help stem the tide in the progression of PD symptoms and disability.

Plain Language Summary
Many people with Parkinson’s disease start having symptoms years before their diagnosis. These symptoms can affect
movement, communication, mood, work, and other aspects of daily life. Allied health therapies can be used soon after
diagnosis, or even when diagnosis is suspected, to address these challenges proactively. This article reviews the roles of
physical, occupational, speech, and psychological therapies. We highlight interventions for early Parkinson’s disease that are
strongly supported by research, such as exercise and self-management.
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INTRODUCTION

Neuronal damage in Parkinson’s disease (PD)
begins in the decades prior to diagnosis, and can
lead to early motor and nonmotor impairments, as
well as functional limitations [1, 2]. Visible motor
symptoms, including tremor, bradykinesia, and rigid-
ity, lead to a PD diagnosis; however, other motor
symptoms can present before or soon after diag-
nosis, including altered gait, handwriting, turning
in bed, facial expressions, and speech [3]. Non-
motor symptoms such as cognitive dysfunction and
neuropsychiatric symptoms (NPS; e.g., depression,
anxiety) can also occur at or before diagnosis [4].
Both motor and nonmotor symptoms can have a sig-
nificant impact on quality of life (QoL) [5]. Although
symptoms are likely to be mild at the time of diag-
nosis, early screening can be an important form of
secondary or tertiary prevention, such as secondary
prevention of falls [6] and tertiary prevention of affec-
tive disorders through psychological therapies [7].

Allied health therapies, including rehabilitation
and psychology, can support people with early PD
by addressing the impairments and functional limita-
tions identified at diagnosis. Multiple therapies have
been identified as important in the care of people
with PD (PwP) [8]. This review focuses on the roles
of physical therapy (PT), occupational therapy (OT),
speech and language therapy (ST), and psychologi-
cal therapies in prodromal and early PD, as they have
a robust body of evidence, including strong random-
ized controlled trials (RCT) [9–12], meta-analyses [7,
13–16], and systematic reviews [6, 17–25] that guide
clinical practice recommendations [26–28].

Current utilization of allied health therapies in PD
is low in early PD. An international analysis of reha-
bilitation referrals from 23 expert care centers showed
that in early PD (Hoehn and Yahr [HY] Stage 1-2,
n = 3088), referral rates were 18.8% for PT, 3.3% for
ST, and less than 1% for OT [29]. Of all participants
with early PD, 23% received referral to a single dis-
cipline whereas 6.3% received referrals to multiple
disciplines [29]. Integrated multidisciplinary treat-
ment programs are beneficial in early PD [30], but
are not common due to access and reimbursement
concerns. Given the presence of early motor and
nonmotor challenges experienced by PwP [5, 31],
care and outcomes may improve if allied health pro-
fessionals increase their role in early assessment,
education, and intervention compared to current uti-
lization. There may also be a role for allied health
therapies to screen for PD-relevant signs or symptoms

Fig. 1. A transdisciplinary model demonstrating overlap between
allied health disciplines and many of the target areas they address in
early Parkinson’s disease. PT, physical therapy; OT, occupational
therapy; ST, speech and language therapy; iADLs, instrumental
activities of daily living.

when prodromal PD is suspected based on the pres-
ence of REM sleep behavior disorder (RBD) and/or
hyposmia [32].

The purpose of this review was to outline the role of
proactive PT, OT, ST, and psychological therapies in
prodromal and early PD. We synthesized the evidence
within each discipline, acknowledging that different
disciplines can address similar targets with unique
conceptual approaches. An opportunity for transdis-
ciplinary care, or uniting frameworks and approaches
across disciplines is demonstrated in Fig. 1 [33]. We
identified knowledge gaps and made recommenda-
tions for improved integrated care of people with
early PD.

METHODS

This narrative review began with two authors
(MRR, RAL) determining the allied health fields
with the strongest levels of evidence. Additional
authors were identified (ERF, ACR) to ensure exper-
tise in each selected field. The authors synthesized
information from clinical practice guidelines (CPG),
systematic reviews, RCT, and epidemiologic studies.
Additional input was provided by an individual with
a lived experience of PD (LLJ). Overlap identified
across allied health fields is shown in Fig. 1. Rec-
ommendations were made based on consensus of the
authors and are visualized in Fig. 2.
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Fig. 2. Key Takeaways: Summary of recommendations on appropriate timing of allied health interventions for Parkinson’s disease (PD).
Each allied health discipline has multiple key interventions that can benefit people with early, or even prodromal PD. The figure displays
our recommended timing of allied health interventions through three time periods: prodromal PD, early PD (soon after diagnosis, mild
symptoms), and moderate-advanced PD. Striped bars indicate where more research is needed. We recommend using an integrated care
approach, where team members have open communication with each other and the people with PD regarding shared and overlapping goals
and intervention strategies. ADL, activities of daily living; IADL, instrumental activities of daily living.

PHYSICAL THERAPY FOR EARLY
PARKINSON’S DISEASE

The goal of PT includes “optimizing movement
to improve the human experience” [34]. In early
PD, movement limitations can begin with a gen-

eral decrease in physical activity (steps per day)
and exercise (minutes of moderate intensity walking
per week), even before changes in walking speed or
endurance can be measured [35]. Nonmotor symp-
toms including anxiety, apathy, and fatigue can also
impact physical activity in prodromal or early PD
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[36–38]. Work in consultative PT programs for indi-
viduals with newly diagnosed PD suggests that some
individuals have very early deficits in gait and bal-
ance [39]. Basic mobility, such as turning in bed,
has also been reported as more difficult up to four
years before diagnosis [36]. Other impairments that
are common in people with prodromal or early
PD include urinary dysfunction and pain (muscu-
loskeletal, dystonic, radicular, central) [40, 41]. PT or
other providers can address many of these symptoms
(Fig. 1) [42, 43].

Exercise and/or PT in PD are supported by a
CPG based on a systematic review [26], as well as
independent meta-analyses [13, 18]. In early PD,
studies describe moderate-vigorous intensity aero-
bic exercise as potentially neuroprotective and thus
an important intervention that may slow functional
decline [9, 44–46]. Moderate-vigorous aerobic and
progressive resistance exercise are associated with
improvements and long-term maintenance of motor
function, QoL, and nonmotor features of PD like cog-
nition and mood [9, 26, 46]. However, less than a
third of PwP achieve recommended levels of exer-
cise [47]. Thus, international guidelines recommend
that neurologists consider referral to PT early in the
disease process for personalised exercise progression
[48–51]. PT can play an important role in helping
PwP optimize guideline-concordant exercise partici-
pation through recognition of an individual’s unique
barriers and facilitators to exercise, tailored exercise
prescription, and long-term monitoring [39, 44]. The
majority of PT and exercise trials include individuals
with HY Stage 1–3 [26], but skilled exercise prescrip-
tion would likely be beneficial in prodromal PD based
on epidemiologic research [32]. Exercise prescrip-
tion is complex, as it involves aerobic, strengthening,
balance, and flexibility activities, which can be over-
whelming without the guidance of a skilled PT or
other experienced exercise professionals [26, 52].
There is high quality evidence that physical thera-
pists should use behavior change approaches to help
improve physical activity and QoL [26]. However, in
a transdisciplinary model, other disciplines such as
OT and psychology can also address exercise self-
management and/or health behavior change (Fig. 1).

Evidence supports the role of PT in addressing sev-
eral other challenges in people with mild-moderate
PD (HY 1–3) [26]. For gait, balance and mobil-
ity challenges, strong evidence supports patient
education, external cueing, task-specific functional
training, and dual-task training [26, 53]. PT can
address urinary dysfunction with behavioral and task-

specific interventions [26, 40]. Finally, PT may be
able to address pain through tailored exercise pre-
scription [54].

A proactive approach to care in early PD
should include PT delivery of exercise prescrip-
tion, community-based exercise recommendations,
and long-term exercise monitoring and progression.
Additionally, it should include screening for early
walking or mobility problems, urinary dysfunction,
and pain that can occur even in prodromal PD
[32]. Despite the predominance of research studies
including PwP with mild symptoms [26], including
publications supporting real-world implementation
[55], there is a misperception among many medical
professionals that PT is not warranted until a PwP
experiences a substantial physical decline. Pragmatic
clinical trials and implementation research are needed
to evaluate effective interventions in prodromal or
early PD.

OCCUPATIONAL THERAPY FOR EARLY
PARKINSON’S DISEASE

The goal of OT is to promote performance of
and participation in meaningful daily activities and
roles in the home and community. Due to its broad
scope, OT is well placed to screen for and address
many deficits in early PD as part of a transdisci-
plinary team (Fig. 1), but utilization of OT is lower
than other disciplines [29]. PwP experience per-
formance and participation restrictions early in the
disease course. Even in prodromal PD, people report
limitations in activities of daily living (ADL), partic-
ularly instrumental ADL (IADL; e.g., handwriting,
medication and financial management), and reduced
health-related QoL compared with healthy controls
[2, 56]. In early PD, while they are typically indepen-
dent in ADL, difficulties or slowness in ADL, IADL,
and social functioning are common. These difficul-
ties can stem from symptoms such as fatigue, reduced
psychomotor speed, cognitive dysfunction, subtle
gait abnormalities, and decreased upper extremity
strength and dexterity [38, 57–59]. Additionally, indi-
viduals with early PD report decreased engagement
in instrumental, leisure and social activities [60, 61],
which is associated with reduced health-related QoL
[61] and may lead to further functional decline.

Research on early OT for PD shows promise. CPGs
advise OT soon after diagnosis to address the needs of
individuals early in the disease [27, 48, 51]. A recent
meta-analysis reported growing evidence support-
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ing the efficacy of OT for improving daily function
and QoL in PD [14, 27]; however, specific evidence
for proactive OT in prodromal or early PD is in its
infancy. Perhaps the strongest support for early OT
in this population comes from a large RCT in which
62% of PD participants had mild disease (HY 1-2)
[11]. In this study, ten-weeks of home-based, tailored
OT improved perceived performance and satisfaction
in personally meaningful daily activities, positively
influenced the QoL of caregivers, and led to signif-
icant cost-savings in terms of institutional care [11,
62]. Another group demonstrated improved finger,
hand, upper extremity and daily activity function
from an intensive four-week hospital-based multi-
disciplinary rehabilitation program for people with
early PD (HY < 3) that included one hour of tailored
OT five days/week [30, 63, 64]. Conversely, a large
pragmatic RCT found no effect of outpatient OT and
PT on IADLs and minimal therapy-related improve-
ments in QoL in individuals with mild to moderate
PD (67% HY 1-2) [65]. The small effects may have
been due to a low dose of therapy (average four visits
over eight weeks), lack of appropriate interventions
(e.g., little use of home exercise), and measures that
did not target the problems faced in early PD.

Despite emerging evidence supporting the early
involvement of OT [59], referral to OT frequently
occurs late in the disease when there is significant
functional disability and caregiver strain. There is an
opportunity for a transdisciplinary approach in early
PD as there is significant overlap of OT scope of
practice with other allied health providers (Fig. 1).
Additionally, OT in early PD should address self-
management, promotion and maintenance of current
participation, and enhancement of activity perfor-
mance [11, 27, 64]. For example, soon after diagnosis,
PwP may experience challenges due to the impact of
fatigue on cognitive performance, which could nega-
tively affect complex activities such as work, driving,
health management, and social participation. More
research is needed to determine if there is efficacy
for OT for prodromal or early PD to determine criti-
cal features, such as appropriate outcome measures,
treatment approaches, intervention settings, dose, and
intensity.

SPEECH AND LANGUAGE THERAPY
FOR EARLY PARKINSON’S DISEASE

Often working within a transdisciplinary care
model, the goal of ST is to provide education,

counseling, assessment, and therapeutic approaches
directed towards remediating communication and
swallowing impairments that can result in risk to
health and function. Symptoms like hypokinetic
dysarthria and vocal fatigue are detectable in early
disease stages [66]. Changes in voice and articula-
tion can be detected acoustically even in prodromal
disease [36, 67]. Language problems that disrupt the
natural flow of speech (such as inappropriate pauses
and word retrieval difficulties), difficulty processing
and conveying emotions, and difficulty processing
complex sentence structures can lead to less effective
communication and increased frequency of conver-
sation breakdowns [68, 69], PwP are aware of their
communication and swallowing changes at the time
of diagnosis, with speech symptoms perceived as
progressing more rapidly in the first six years fol-
lowing diagnosis [70–72]. While often mild in early
PD, these changes can interfere with communica-
tion participation and work activities [72]. Recent
studies have also identified swallowing problems in
early PD, including dysphagia and sialorrhea [73, 74].
These concerns highlight an important role for ST
in providing early education and counseling that can
promote timely self-referral at the onset of speech
and swallowing concerns. However, there are no
robust randomized trials addressing early dyspha-
gia or speech therapies as a preventative strategy for
delaying or lessening the severity of these symptoms.

Clinical guidelines, consensus statements, and
expert opinion support early engagement of ST
for education and management of communication
and swallowing changes [8, 28, 75, 76]. Recent
meta-analyses highlighted the effectiveness of high
intensity, target-specific, exercise-based programs
for improving voice loudness [15, 19], respira-
tory support [20], and speech intelligibility [19].
However, evidence for long-term maintenance of
improvements, other than in sustained vowel vol-
ume, are less robust [21]. Recent evidence suggests
that device-mediated interventions may have pos-
itive effects on vocal mechanism efficiency and
improve communication compared to high intensity
exercise programs [77]. Swallowing-related inter-
ventions, which can include transdisciplinary care
models (ST, OT, and dieticians) (Fig. 1) in early
PD may include pharmacotherapy and nutritional
optimization, compensatory strategies for sensori-
motor changes including sialorrhea management,
and system-targeted oral, respiratory and pharyngeal
exercises [16, 21, 75]. Although the need for diet
modification may be less likely in early PD, there
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is international consensus that management should
be initiated at the first onset of clinical or instru-
mental evidence of swallowing changes, regardless
of disease stage [75]. A recent systematic review
highlighted emerging evidence that respiratory mus-
cle and cough strength training may be beneficial
for targeting respiratory components of swallowing
and airway protection in early PD [22, 75, 78]. The
effectiveness of individualized dysphagia manage-
ment plans in slowing or mitigating dysphagia in
prodromal and early PD is unclear, as recommen-
dation are based on PwP with moderate-advanced
disease [22].

Despite the hypothetical benefit of early ST inter-
vention, there is little experimental or clinical trial
evidence in support of proactive or preventive ST
in prodromal or early PD. In addition to screen-
ing and education targeting self-identification and
self-management [8], early ST intervention should
consider interventions to minimize risk of vocal
hyperfunction [79], address early swallowing and
saliva management changes [72, 76], and identify
strategies targeting communication and functional
cognitive challenges at work and home with consider-
ation to minimizing stigma [76, 80]. These strategies
may improve QoL, prolong time in the workforce,
and reduce social isolation.

PSYCHOLOGICAL THERAPIES IN
EARLY PARKINSON’S DISEASE

The goal of psychological therapies in prodromal
or early PD includes evaluating changes in cognitive
function, mood, and behavior. These commonly dis-
tressing symptoms are associated with reduced QoL,
increased care burden, and early nursing home place-
ment [81–83]. A recent survey highlighted that these
nonmotor symptoms are unmet priority areas for PwP
[84].

Cognitive dysfunction

At the time of diagnosis, approximately two-thirds
of PwP demonstrate some cognitive impairment [85],
and an epidemiologic study reported subjective cog-
nitive changes prior to diagnosis in approximately
one-third of PwP [37]. There are currently no dis-
ease modifying treatments for cognitive dysfunction
in PD [86]. Several psychological specialties may be
involved (e.g., neuropsychologists) to identify cogni-
tive dysfunction and to provide recommendations to
the medical team, such as starting pharmacological

treatments for cognition or mood. However, there is
growing evidence for the efficacy of psychological
therapies to promote cognitive reserve, such as cog-
nitive training, as secondary prevention of cognitive
decline [87].

Cognitive-focused interventions may be transdis-
ciplinary and implemented by neuropsychologists,
OT, or ST (Fig. 1) [23]. Cognitive training involves
repetitive guided practice on standard cognitive tasks,
such as attention, executive function or visuospatial
function [87]. An RCT in PwP with normal cog-
nition or PD-MCI (HY 1–3) found that structured
cognitive training was associated with improved
short-term and working memory [12]. Findings sug-
gest that cognitive training may prevent or delay
cognitive dysfunction in PwP [88] and has been asso-
ciated with improved cognitive performance over
six months [89]. Strategy-based interventions, which
involve teaching people metacognitive, compen-
satory, or adaptive techniques to circumvent cognitive
limitations and accomplish ADL, are emerging
as potentially effective for supporting functional
cognitive performance (functional cognition) in mild-
moderate PwP without dementia [90, 91]. Finally,
a recent systematic review and meta-analysis [13]
highlighted that exercise can improve cognitive per-
formance [24], with growing interest in people with
mild deficits or prodromal PD [86, 92]. Aerobic exer-
cise, strength training, or general exercise could be
facilitated by health psychologists, OT, or PT as part
of a transdisciplinary approach (Fig. 1).

Neuropsychiatric symptoms

It is increasingly recognized that NPS occur early
in disease [4], with a recent systematic review find-
ing that some symptoms precede the onset of motor
symptoms [93]. An epidemiology study reported that
anxiety, low mood, and sleep dysfunction preceded
motor symptoms by several years, while prodro-
mal hallucinations preceded motor symptoms by an
average of 12 months [37]. Additionally, use of
psychological services increases in the years pre-
ceding PD diagnosis, suggesting that psychological
function is altered in prodromal PD [94]. However,
NPS are under-recognized and treatment options are
limited, particularly early in the disease [95]. Neu-
ropsychologists conduct comprehensive evaluations
of mood and behavior changes early after diagnosis,
which help establish a baseline and identify emerging
symptoms, particularly those that may impact work
and relationships. Other specialities, such as health



M.R. Rafferty et al. / Proactive allied health therapy for early PD 7

psychologists, rehabilitation or vocational counsel-
lors, sex therapists, and social workers, can also be
involved in assessing and managing symptoms.

Several psychological therapies have been pro-
posed for the management of NPS to address adapting
to and accepting changes in physical function, cogni-
tion and mood, as well as the fear surrounding these
changes [6, 96–98]. Therapies can address changes in
personal identity or family roles following diagnosis
of a chronic disease, fear of anticipated and unantici-
pated changes in function, as well as perceived stigma
related to PD [98–101]. These fears and changes in
perceived identity can immediately follow diagnosis,
negatively impacting QoL and potentially leading to
less participation, increased isolation, and reduced
mental wellbeing [6, 27, 80]. A meta-analysis found
that the most common psychological interventions
are cognitive behavioral therapy (CBT) and mind-
fulness [17], although acceptance and commitment
therapy (ACT) and psychoeducation are increasingly
being used in PwP to manage NPS [102].

Despite growing evidence highlighting the role
of psychological therapies as part of a team-based
approach, there is inconsistency in access and
referrals, particularly in prodromal or early PD.
Understanding cognitive dysfunction and NPS in pro-
dromal PD is poor due to a lack of research in
these areas [103]. Heterogeneous intervention deliv-
ery components, such as dose, duration, and setting
(e.g., group or individual, in person or virtual) make
it difficult to synthesize the evidence. Recent sys-
tematic and scoping reviews highlighted the limited
availability of high-quality, consistent results on the
efficacy of CBT, ACT, mindfulness, and psychoe-
ducation for NPS management [25, 102]. Notably,
existing studies focus on treating existing symptoms,
not on preventing symptoms or determining the opti-
mal time to initiate interventions.

RECOMMENDATIONS FOR CARE

The lack of consensus surrounding the efficacy of
early engagement with allied health professions has
resulted in CPGs that stop short of an explicit recom-
mendation that clinicians should refer to allied health
professions soon after diagnosis. Instead, CPGs state
that clinicians “should consider” referrals [48–51].
This ambiguity lets referrers rely on clinical rea-
soning, taking into account Person-centered needs at
different times in the disease process. Well-designed
PD-specific RCTs demonstrate the efficacy of exer-

cise [9, 10], self-management interventions [11],
swallowing training [78], cognitive training [12], and
CBT [102] in people with early PD or mild symptoms.
Yet, the feasibility and effectiveness of delivering
these evidence-based interventions at the appropri-
ate dose to people in the real world with early PD is
unknown. Thus, when PwP are newly diagnosed, the
referrer or the PwP may question the benefits of par-
ticipating in proactive allied health therapies. Based
on the emerging evidence and our clinical and lived
experience, we recommend initiating allied health
therapies for screening, education, and intervention
as soon as possible, particularly related to the impor-
tance of exercise. Since some individuals may not
have accepted or adjusted to their diagnosis, or may
lack the time to participate in allied health therapies
soon after diagnosis, physicians should discuss the
benefits of allied health therapies and exercise at least
annually [104].

Figure 2 summarizes our recommendations on
the timing of allied health interventions, recognizing
that some areas of intervention have stronger evi-
dence (solid bars) than others (striped bars). Solid
bars are used in prodromal PD only for exercise and
health-related self-management, as these have strong
evidence in healthy older adult populations [105].
Additionally, regular exercise may be associated with
reduced risk of developing PD [106]. Figure 2 focuses
on the timing of interventions, recognizing that the
disciplines delivering these interventions may over-
lap or vary from one region to another, as depicted in
the transdisciplinary model in Fig. 1.

We recommend PwP receive regular follow-up
assessments every 6-12 months by allied health pro-
fessionals to screen for new functional concerns,
provide education and interventions for the sec-
ondary prevention of declines in function, and to
manage any new problems that are observed [44,
45]. We recommend this ‘dental model’ of rehabil-
itation [44, 47], so that allied health professionals
can monitor change over time, coach on disease
self-management, inform timely and relevant inter-
vention, and adjust treatment goals. This long-term
care approach also facilitates the early development
of relationships between expert allied health pro-
fessionals, their patients, and their families or care
partners. It allows the care team to be respectful of
and responsive to the PwP’s individual preferences,
needs, values, and experiences. The allied health team
can empower PwP to be active participants in their
own health management after diagnosis. With proper
education PwP can learn how to monitor and doc-
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ument the progression of their symptoms, including
use of wearable devices, such as smart watches or
other sensors, to monitor long-term symptoms and
participation in real time, while measuring subtle
changes between visits [107, 108]. The team can then
help the individual address concerns early and adapt
to the disease as it progresses and individual needs
and priorities change.

LIMITATIONS OF CURRENT RESEARCH
AND RECOMMENDATIONS FOR FUTURE
RESEARCH

To support these recommendations, more research
is needed on the effectiveness of allied health
therapies in prodromal and early PD. Past effec-
tiveness trials delivered OT and PT interventions
at a low dose and failed to achieve great gains
[65, 109]. Continued efficacy research is needed for
many allied health interventions for PD specifically
focused on prodromal or early PD. However, the
more strongly supported interventions (e.g., exer-
cise, health self-management) need to be moved
into pragmatic clinical effectiveness or implemen-
tation studies. Additionally, short- and long-term
cost-effectiveness research is needed to show the
value of intervening early. Value needs to be shown
related to clinical outcomes, such as QoL, improved
patient coping with a chronic condition, satisfaction
with care, and long-term cost-savings.

More research is also needed on measures
with greater sensitivity in early disease to assist
with screening, long-term monitoring and self-
management of PD. Screening tools need to detect
subtle impairments and functional changes that can
be present early in PD [36]. For example, current tools
to measure cognitive dysfunction and NPS are not
sensitive enough to detect early subtle changes, par-
ticularly in prodromal PD [110]. Assessments that
focus on higher level IADLs, or those that measure
the concerns and goals of the PwP and their care part-
ners should be used to guide patient-centered care in
early PD [27]. The psychometric properties of such
screening and outcome measures must be validated
for the prodromal and early PD populations.

Additionally, research and allied health capacity
building should address limited access to care in
different countries and cultures. Limitations of this
review include that the supporting research was pri-
marily conducted in the United States and Europe
and does not reflect the challenges to integrated care

in low- and middle-income countries (LMIC). LMIC
can lack specialist providers and centers and may
require alternative healthcare models [111]. LMICs
as well as traditional healthcare environments may
improve access to therapies by utilizing a transdis-
ciplinary approach (Fig. 1), allowing one lead allied
health professional to address goals across disciplines
due to a shortage of PD expert providers. Other allied
health providers, including social workers and dieti-
cians, also play a vital role in the care of PwP in
different care centers. Similar to exercise, diet could
play a potential neuroprotective role in prodromal
PD based on epidemiologic research and should be
considered in future proactive allied health research
[112]. With the growth of efficacious telehealth mod-
els [113–115], local access to allied health providers
would facilitate care but should not prevent referral
to services. Additionally, digital health solutions are
being developed that could increase access for PwP
in LMIC, rural, or other underserved areas. Although
promising, digital health technologies are still not
widely adopted [116]. Additional research on imple-
mentation of technologies into real-world practice
may improve self-management by people with early
PD [117].

CONCLUSION

With the high prevalence of early and prodro-
mal motor and nonmotor challenges experienced
by PwP, allied health professionals should play a
greater role in screenings, assessment, early edu-
cation, and early intervention to improve care and
outcomes. Through these activities, allied health
professionals can play a key role in secondary pre-
vention in PD, slowing future functional decline
in multiple domains. They can also empower PwP
to understand, manage, and maintain current per-
formance and participation. Additionally, they can
play a key role in education to help PwP and their
care partners adapt to, cope with, and prepare for
life changes as their PD is diagnosed and pro-
gresses. However, more research is needed to support
the clinical and cost-effectiveness of early therapy,
outcome measurement, self-management with long-
term follow-up, and access concerns related to the use
of allied health therapies in early and prodromal PD.
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Eleopra R, Ferrari C, Hamdy S, Huckabee M-L, Lopiano
L, Marchese-Ragona R, Masiero S, Michou E, Occhini

https://www.nice.org.uk/guidance/ng71/chapter/Recommendations#non-pharmacological-management-of-motor-and-non-motor-symptoms


12 M.R. Rafferty et al. / Proactive allied health therapy for early PD

A, Pacchetti C, Pfeiffer RF, Restivo DA, Rondanelli M,
Ruoppolo G, Sandrini G, Schapira A, Stocchi F, Tolosa
E, Valentino F, Zamboni M, Zangaglia R, Zappia M, Tas-
sorelli C, Alfonsi E (2021) Consensus on the treatment
of dysphagia in Parkinson’s disease. J Neurol Sci 430,
120008.

[76] Ciucci MR, Grant LM, Rajamanickam ES, Hilby BL, Blue
KV, Jones CA, Kelm-Nelson CA (2013) Early identifi-
cation and treatment of communication and swallowing
deficits in Parkinson disease. Semin Speech Lang 34, 185-
202.

[77] Richardson K, Huber JE, Kiefer B, Snyder S (2022)
Perception of physical demand, mental demand, and per-
formance: A comparison of two voice interventions for
Parkinson’s disease. Am J Speech Lang Pathol 31, 1963-
1978.

[78] Saleem AF, Sapienza CM, Okun MS (2005) Respiratory
muscle strength training: Treatment and response dura-
tion in a patient with early idiopathic Parkinson’s disease.
Neurorehabilitation 20, 323-333.

[79] Countryman S, Hicks J, Ramig LO, Smith ME (1997)
Supraglottal hyperadduction in an individual with Parkin-
son disease. Am J Speech Lang Pathol 6, 74-84.

[80] Prenger MTM, Madray R, Van Hedger K, Anello M,
MacDonald PA (2020) Social symptoms of Parkinson’s
disease. Parkinsons Dis 2020, 8846544.

[81] Schrag A, Hovris A, Morley D, Quinn N, Jahanshahi M
(2006) Caregiver-burden in Parkinson’s disease is closely
associated with psychiatric symptoms, falls, and disability.
Parkinsonism Relat Disord 12, 35-41.

[82] Mueller C, Ballard C, Corbett A, Aarsland D (2017) The
prognosis of dementia with Lewy bodies. Lancet Neurol
16, 390-398.

[83] Bjoerke-Bertheussen J, Ehrt U, Rongve A, Ballard C,
Aarsland D (2012) Neuropsychiatric symptoms in mild
dementia with Lewy bodies and Alzheimer’s disease.
Dement Geriatr Cogn Disord 34, 1-6.

[84] Port RJ, Rumsby M, Brown G, Harrison IF, Amjad A,
Bale CJ (2021) People with Parkinson’s disease: What
symptoms do they most want to improve and how does
this change with disease duration? J Parkinsons Dis 11,
715-724.

[85] Yarnall AJ, Breen DP, Duncan GW, Khoo TK, Cole-
man SY, Firbank MJ, Nombela C, Winder-Rhodes S,
Evans JR, Rowe JB, Mollenhauer B, Kruse N, Hudson
G, Chinnery PF, O’Brien JT, Robbins TW, Wesnes K,
Brooks DJ, Barker RA, Burn DJ, Group I-PS (2014)
Characterizing mild cognitive impairment in incident
Parkinson disease: The ICICLE-PD study. Neurology 82,
308-316.

[86] Sun C, Armstrong MJ (2021) Treatment of Parkinson’s
disease with cognitive impairment: Current approaches
and future directions. Behav Sci (Basel) 11, 54.

[87] Leung IH, Walton CC, Hallock H, Lewis SJ, Valenzuela
M, Lampit A (2015) Cognitive training in Parkinson dis-
ease: A systematic review and meta-analysis. Neurology
85, 1843-1851.

[88] Petrelli A, Kaesberg S, Barbe MT, Timmermann L, Rosen
JB, Fink GR, Kessler J, Kalbe E (2015) Cognitive training
in Parkinson’s disease reduces cognitive decline in the long
term. Eur J Neurol 22, 640-647.

[89] Nombela C, Bustillo PJ, Castell PF, Sanchez L, Medina
V, Herrero MT (2011) Cognitive rehabilitation in Parkin-
son’s disease: Evidence from neuroimaging. Front Neurol
2, 82.

[90] Foster ER, Spence D, Toglia J (2018) Feasibility of a
cognitive strategy training intervention for people with
Parkinson’s disease. Disabil Rehabil 40, 1127-1134.

[91] Goedeken S, Potempa C, Prager EM, Foster ER (2018)
Encoding strategy training and self-reported everyday
prospective memory in people with Parkinson disease: A
randomized-controlled trial. Clin Neuropsychol 32, 1282-
1302.

[92] Kalbe E, Aarsland D, Folkerts AK (2018) Cognitive inter-
ventions in Parkinson’s disease: Where we want to go
within 20 years. J Parkinsons Dis 8, S107-s113.
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