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Abstract

Introduction: Parkinson's disease (PD) is associated with an increasing level of disability. Among the
various factors explored as potentially modifiable protective or risk determinants -including
environmental, lifestyle, dietary, comorbid, and pharmacological aspects - physical activity (PA) has
emerged as playing a particularly important role in its prevention. Objectives: This review aims to
provide the latest comprehensive pooled analyses and evidence, while assessing their impact on
primary and secondary prevention for individuals with PD. Methods: A narrative review of existing
literature was conducted by searching multiple databases, including PubMed, the Cochrane Library,
Embase, and Web of Science, covering a period from 1992 to December 2025. Focus was placed on
leisure-time and lifestyle-related physical activity (PA), as opposed to structured exercise programs,
which have already been extensively explored in prior research. The definition of lifestyle-related
physical activity (LAP) by Dunn et al. was utilized. LAP is described as the daily accumulation of at
least 30 minutes of self-selected activities —encompassing recreational, occupational, and household
tasks of moderate to vigorous intensity —as well as spontaneous or less explicitly planned activities.
Results: Key reports on primary and secondary prevention in Parkinson’s disease were identified,
though research on secondary prevention was comparatively limited. Conclusions: Engaging in
moderate to vigorous physical activity has been shown to reduce the risk of developing PD and slow
the progression of disability in individuals already diagnosed with the condition, particularly in men.
However, further studies are necessary to determine specific types of physical activities that may
offer the most significant benefits for patients with Parkinson’s disease.

Keywords: leisure time physical activity; lifestyle physical activity; physical activity; Parkinson’s
disease; PD; prevention

1. Introduction

Parkinson's disease (PD) is a neurodegenerative disorder exhibiting both motor and non-motor
symptoms, which afflicts over eight million people globally, and leads to increasing disability.[1] In
the last two decades, one can observe the largest increase in age-standardized incidence rates for PD
- according to Huang et al. (2023) in 1990-2019 estimated annual percentage change (EAPC) in PD
was 0.61.[2] PD resulted in 5.8 million disability-adjusted life years (DALYs), an increase of 81% since
2000, and caused 329,000 deaths, an increase of over 100% since 2000.[3] Aging and sex are, along
with genetics, environment, lifestyle, and immune state, significant factors in the progression of PD.
Taking all of the above into account, we should do everything we can to lower the risk of developing
PD and delay its progression. One of the cheapest and safest ways of primary and secondary
prevention of this condition seems to include daily physical activity.

One can observe in recent years the WHO's growing interest in the association between physical
activity (PA) and health, which resulted in the creation of a Global Action Plan on Physical Activity
2018-2030 (GAPPA) to promote active lifestyles.[4] Also, several scientific articles in the same vein
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have been published, including the British Journal of Sports Medicine special issue on PA. In 2020,
Bull et al. presented recommendations on behalf of the WHO experts, advising all adults to engage
in 150-300 minutes of moderate-intensity exercise or 75-150 minutes of vigorous-intensity exercise
per week, or an equivalent combination thereof. The recommendations also stressed that regular
muscle-strengthening exercise and reducing sedentary behavior offered health benefits to people of
all ages, regardless of circumstances, but without explaining precisely how sedentary behavior
should be understood.[5]

There are many discrepancies between the definitions of PA, leisure-time PA (LTPA), and
lifestyle PA (LPA), although they often overlap. Physical activity (PA) is a broad category - any
movement requiring energy (Caspersen et al., 1985)[6], while leisure-time PA (LTPA) is a specific
area of PA performed for pleasure/recreation (sport, walking). Lifestyle physical activity (LPA) is a
strategy that integrates PA (such as walking/stair climbing) into daily activities to avoid formal
exercise, as opposed to scheduled training. The key difference is the scope: PA (all movement), LTPA
(leisure-time), and LPA (routine integration). PA refers to any bodily movement produced by skeletal
muscles that requires energy expenditure; it includes movement during work, transportation,
household chores, and leisure. LTPA refers to PA performed during leisure time, outside of work,
outside of household chores, such as playing sports, hiking, dancing, or a dedicated gym session.
LPA introduces more movement into daily activities (e.g., walking/cycling for transportation,
climbing stairs) as an alternative to structured, often incidental (unplanned) exercise.

The definition of lifestyle PA was created in 1998 by Dunn et al. It states: “Lifestyle physical
activity is the daily accumulation of at least 30 minutes of self-selected activities, which includes all
leisure, occupational, or household activities that are at least moderate to vigorous in their intensity
and could be planned or unplanned activities that are part of everyday life.”[7]

The following two sections discuss the importance of physical activity (PA) in primary
prevention of PD and as secondary prevention, i.e., in delaying disability. As for definitions of
prevention: primary prevention is action that tries to stop problems from happening, while secondary
prevention is action that focuses on early detection of a problem to support early intervention and
treatment. This narrative review of literature has been focused on daily and recreational PA.

2. The Importance of Physical Activity in Primary Prevention of PD

In 2009, Hirsch and Farley highlighted that for many years, physical exercise was not widely
endorsed as a rehabilitation approach for individuals with idiopathic Parkinson's disease (PD).
Exercise was previously believed to neither improve PD symptoms nor benefit the condition, and in
some cases, it was thought to potentially worsen the underlying pathology, leading to its avoidance.
However, new scientific and translational research now indicates that non-pharmacological
interventions such as physical activity or physiotherapy may have a significantly greater impact on
key aspects of PD than previously assumed. Studies conducted with healthy rodents suggest that
regular exercise promotes changes in central nervous system plasticity, including enhanced
synaptogenesis, increased glucose utilization, angiogenesis, and neurogenesis. While these findings
are preliminary and require validation in larger, prospective studies with humans, the authors
posited that one of the most pressing challenges for the field lies in effectively translating this
emerging knowledge about exercise-based PD treatments into practical applications within
community healthcare settings.

3. Material and Methods

This narrative review was conducted to identify all relevant English-language randomized
controlled trials (RCTs) available in PubMed, the Cochrane Library, Embase, and Web of Science
between 1992 and November 30, 2025. The focus was on physical activity (PA), particularly leisure-
time physical activity (LTPA) and lifestyle physical activity (LPA). For this purpose, medical subject
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headings (MeSH) and full-text searches were employed, involving terms related to physical activity,
leisure-time physical activity, lifestyle physical activity, PA risk factors, and prevention.

The exclusion criteria included the following: (1) studies involving participants facing issues
unrelated to PA in Parkinson's disease (PD); (2) studies with incomplete datasets or those lacking
statistical analysis; (3) studies without control groups or that only included single protocols, abstracts,
or conference poster presentations; and (4) studies derived from non-randomized controlled trials.
While structured exercises and physical therapy were considered secondary areas of interest, the
primary focus was PA's role in PD prevention.

In total, 621 articles were initially identified through the search process. Out of these, 33 met the
criteria for inclusion in the meta-analysis. Additionally, nine longitudinal studies and review articles
addressing PA's role in the primary prevention of PD were identified during this research.

4. Primary Prevention of PD

The first important report on the significance of PA in the primary prevention of PD comes from
1992. Sasco et al. presented the results of a case-control study conducted from 1916 to 1978 in a cohort
of 50,002 men by Harvard and Pennsylvania Universities. The relationship between PA and the risk
of PD was assessed in 137 men who developed PD during this time and in 548 people from the control
group. The authors found that being a member of a university sports team or performing regular
exercise was related to a lower risk of developing PD; however, this relationship was not statistically
significant. Practicing sports involving intense physical exercise was statistically strongly associated
with a decreased risk of disease, and statistically insignificant for moderate exercise.[10]

Chen et al. discovered in 2005 that higher PA was associated with a lower risk of PD in men.
During nearly 20 years of prospective follow-up of 48,574 men and 77,254 women, 252 (men) and 135
(women) instances of PD were identified. Strenuous exercise at an early age was conversely
associated with the risk of PD in men. Compared to men who exercised regularly for only 2 months
per year, men who exercised vigorously for 10 months had a 60% lower risk of developing PD (RR
0.4; p=0.005).[11]

In 2006, Logroscino et al. reported on the relationship between PA and PD in 10,714 men with a
mean age of 67.6 years who participated in the Harvard Alumni Health Study and were diagnosed
with PD until 1988. Questions were asked about the daily number of blocks of walking (1 block =235
kJ/week =56 kcal), climbing stairs (118 k]/week), and participation in sports and recreational activities
in the past week. Energy expenditure was then estimated, and subjects were divided into four groups:
<1000, 1000/1999, 2000-2999, or > 3000 kcal/week. PD cases occurring after 1988 (n=101) were verified
by a follow-up health questionnaire in 1993 and death certificates retrieved through 1997. The relative
risks (RR) for PD associated with energy expenditure were: for <1000 =1, for 1000/1099 =1.15 (95%
confidence interval (95% CI) 0.71 to 1.88), for 2000- 2999 =0.92 (0.50 to 1.71), and for > 3000 kcal/week
of physical activity - 0.63 (0.36 to 1.12); p for trend = 0.12. In multivariate analysis for walking <5, 5-
10, 10-20, and > 20 km/week, the RR (95% CI) was 1, 0.67 (0.37 to 1.23), 0.81, respectively (0.50 to 1.31)
and 0.72 (0.39 to 1.34); p for trend = 0.26. Authors * conclusions: these data did not clearly support the
hypothesis that PAF reduces the risk of PD. However, the number of PD patients in this study was
not large, the statistical power was limited, and further large studies are needed to provide additional
data.[12]

The same team of researchers reported in 2007 the results of studies conducted on the same
material to test the hypothesis that body mass index is associated with the risk of PD. The average
body mass index (BMI) of the respondents was 24.7 (SD 3.0) kg/m2; 42% of them were overweight.
Among 106 new cases of PD, body mass index at baseline was not associated with disease risk.
Patients who lost at least 0.5 units of body mass index per decade between baseline and 1988 had an
increased risk of PD compared with men with a stable body mass index (multivariate relative risk =
2.60, 95% confidence interval: 1, 10, 6,10).[13]

In 2007, Kwakkel et al. prepared a critical review of the literature on impact of physical therapy
for PD. A systematic review of the literature identified 23 randomized controlled trials (n=1063,
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treatment group sizes ranging from three to 77 participants) addressing specific key areas of physical
therapy (PT), including transfer, posture, balance, reaching and grasping, gait, and physical fitness.
All studies were of moderate methodological quality. Patients with PD reported benefits from task-
specific training for improving postural control and balance (nine studies), gait and gait-related
activities (three studies), and physical fitness (five studies).[14]

Research findings from various studies have explored the relationship between physical activity
(PA), body mass index (BMI), and the risk of Parkinson s disease (PD), offering insights into potential
protective or predictive factors. Thacker et al. (2008) analyzed data from 143,325 participants in the
Cancer Prevention Study II Nutrition Cohort between 1992 and 2001 (mean baseline age: 63). The
study found that individuals engaging in higher levels of recreational physical activity had a reduced
risk of PD compared to those with no activity. The relative risk (RR) for the highest category of
recreational activity (men >= 23 MET-h/week, women >= 18.5 MET-h/week) was 0.8 (95% CI: 0.6, 1.2;
P trend = 0.07). Notably, moderate to vigorous activity showed a stronger association with lower PD
risk than light activity, with an RR of 0.6 (95% CI: 0.4, 1.0; P trend = 0.02). These findings were
consistent across genders and remained unchanged after excluding cases with symptom onset in the
first four years of follow-up. The study suggests moderate to vigorous activity may contribute to
reduced PD risk, or alternatively, declining activity at baseline could signal preclinical PD.[15]

Xu et al. (2010) conducted a prospective investigation using data from the NIH-AARP Diet and
Health Study cohort, encompassing 213,701 participants. Higher engagement in mild to vigorous
physical activity between ages 35-39 or within the last decade - reported in 1996-1997 - was linked to
a lower PD incidence post-2000, with dose-response relationships evident. Regular participation in
mild to vigorous PA during both time periods correlated with a roughly 40% lower risk compared to
no activity in either period.[16]

In the Swedish National March cohort, Yang et al. studied data from 43,368 participants over a
mean follow-up of 12.6 years to evaluate PA's potential neuroprotective effects on dopaminergic
systems and its relation to PD risk. Their analysis identified an inverse relationship between total PA
and PD incidence among men, with risk ratios ranging from 0.50 to 0.55 across various categories
such as household activities, commuting, and cumulative recreational activity. However, no
significant associations were observed between leisure-time PA or occupational activity and PD for
either gender. The researchers stated that average PA levels might contribute to a reduced PD
risk.[17]

Sadksjarvi et al. (2014) examined lifestyle factors, including BMI and leisure-time physical
activity (LTPA), in relation to PD occurrence through data from the Finnish Mobile Clinic Health
Examination Survey cohort of 6715 individuals aged 50-79 years followed up for 22 years. A lower
PD risk was associated with higher LTPA levels compared to inactivity (RR 0.27; 95% CI: 0.08-0.90).
Interestingly, contrary to trends observed in other conditions, smokers showed a lower risk of PD
than never smokers (RR 0.23; 95% CI: 0.08-0.67), while moderate alcohol consumption (<5 g/day)
increased PD risk compared to nondrinkers. Although BMI initially showed no association with PD
risk, an increased risk was detected at higher BMI levels after excluding the first 15 years of data (P
trend = 0.02). These results suggest lifestyle factors may predict PD susceptibility but call for
additional research.[18]

Wang et al.’s meta-analysis published in 2005 reviewed data from 10 prospective studies on BMI
and PD risk. A 5 kg/m? increase in BMI did not display any notable association with PD risk, yielding
a pooled RR of 1.00 (95% CI: 0.89-1.12). Subgroup analyses found a slight positive association when
alcohol consumption was factored into studies (RR = 1.13; 95% CI = 0.99-1.29) and a faint inverse
association when excluding alcohol consumption (RR = 0.90; 95% CI = 0.78-1.04). Overweight and
obesity categories showed no significant link to PD risk in separate analyses. The authors concluded
that higher BMI does not meaningfully influence PD risk but acknowledged confounding factors
might obscure a potential relationship.[19]

A review by LaHue et al. (2016) underscored the association of physical inactivity with various
chronic diseases, including type 2 diabetes and obesity, which are potential contributing factors to
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PD. They highlighted evidence linking insulin resistance, diabetes, dyslipidemia, and dietary
patterns with PD development while emphasizing gender differences in biological responses to
PA.[20]

Ascherio and Schwarzschild (2016) reviewed several longitudinal investigations exploring
environmental and behavioral factors that influence PD risk. They identified reduced risk
correlations with behaviors such as smoking, caffeine ingestion, elevated serum urate levels, regular
PA, and ibuprofen use, among others.[21]

In a comprehensive narrative review of studies conducted between 2005 and 2017, Bhalsing et
al. evaluated the impact of exercise and PA on PD symptoms, drawing from randomized controlled
trials, cohort studies, longitudinal investigations, meta-analyses, and review articles. They
emphasized the substantial gaps in knowledge regarding the most effective exercise interventions for
mitigating PD symptoms, the underlying mechanisms of exercise-induced changes, and optimal
methods for monitoring therapeutic outcomes. Nonetheless, they concluded that existing evidence
strongly supports PA as a cost-effective and low-risk strategy to address both motor and non-motor
symptoms in PD patients, recommending it universally for individuals living with the disease.[22]

Fang et al. (2018) conducted a systematic review investigating the role of PA in reducing PD risk.
Their synthesis encompassed eight studies involving 2,192 patients over an average follow-up of 12
years (range: 6.1-22 years). A significant reduction in PD risk was observed among participants
engaging in high levels of total PA (relative risk [RR] 0.79; 95% CI 0.68-0.91) and moderate-to-
vigorous PA (RR 0.71; 95% CI 0.58-0.87), with stronger associations identified in men compared to
women. Conversely, low levels of PA did not yield a discernible risk reduction (RR 0.86; 95% CI 0.60—
1.23).[23]

Landers et al. (2019) examined the relationship between lifelong PA and PD severity in a cohort
of 76 individuals with PD aged 70 + 7.5 years. The study utilized several assessment tools, including
the Unified Parkinson's Disease Rating Scale part III (MDS-UPDRS III)[25], the modified Lifetime
Physical Activity Questionnaire (LPAQ)[26], the Activities-Specific Balance Confidence Scale
(ABC)[27], and the Mini Balance Evaluation Systems Test (Mini-BESTest).[28] Additionally, buccal
swabs were collected to measure levels of the val66met genotype of brain-derived neurotrophic factor
(BDNF), a biomarker known to be lower in PD patients and correlated with disease severity.[24]

Belvisi et al. revised all environmental, lifestyle, nutritional, coexisting, and pharmacological
factors that have been studied as possible modifiable protective or risk factors for PD in longitudinal
studies. Only a couple of factors have epidemiological evidence and biological credibility to be
recognized as protective factors for PD; among these are PA and activity at work.[29]

Table presents the results of studies on the role of PA in PD.

First Author/ No/gender Duration of
Study . Outcomes
Year observation
lower but nonsignificant
,002 M .
Sasco, [10] Harvard Colledge 50,00 1916-1978 risk of
1992 Univers. 1930-1976 PD for sports teams
Pensylvania 48,574 M participants
Chen, 77 954 F 12-14 years
2005 [11] prospective ! higher PA reduced
risk of PD in M
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5. The Role of Physical Activity in Secondary Prevention of Disability in PD

The role of physical activity (PA) in the secondary prevention of Parkinson's disease (PD) has
received considerably less attention in scholarly research compared to its role in primary prevention.
Poewe and Wenniger have highlighted the persistent lack of robust data on the natural progression
of PD, largely attributed to the paucity of standardized longitudinal studies. Several risk factors have
been associated with the rapid progression of PD, including advanced age at onset, coexisting major
depression, dementia, and an akinetic-rigid type of symptom presentation.[30]

In a systematic review conducted by Marras and colleagues, literature from English and French
sources indexed in the Medline database between 1966 and 2002 was analyzed to investigate PD
prognosis. The authors identified and evaluated 13 studies that met stringent quality criteria,
encompassing cohort sizes ranging from 31 to 356 patients. The findings suggested that baseline
motor deficits and cognitive impairment were strong predictors of future disability. Additionally, the
absence of tremor in the early stages of PD, as well as advanced age at disease onset, were identified
as indicators of an increased risk of disability.[31]

It is well-established that levels of PA among individuals with PD are significantly lower than
those observed in the general population, though this assertion is supported by limited empirical
evidence. For instance, findings from the Longitudinal Aging Study Amsterdam indicated that
patients with PD engaged in 29% less physical activity compared to controls (95% CI: 10-44%). This
dataset was corroborated by the ParkinsonNet trial, which analyzed daily PA using the LASA
Physical Activity Questionnaire (LAPAQ) for 699 PD patients and 1,959 control participants.
Although the study demonstrated a pronounced reduction in PA among patients with severe disease
manifestations, it was noted that not all patients with advanced PD were entirely sedentary.[32]

Earlier investigations such as those conducted by Fertl et al. in 1993 also provide critical insights
into PA patterns among patients with PD. The study examined 32 PD patients (mean age: 65.6 + 8.1
years) and compared their activity levels with 31 healthy controls (mean age: 61.7 + 5.8 years). Until
symptom onset at an average age of 58.5 years, PA levels of PD patients were comparable to those of
the control group. However, a marked decline in PA was observed as the disease progressed.
Preferred activities included swimming, hiking, and gymnastics, while learning new sports appeared
to pose significant challenges for individuals with PD.[33]

Further reinforcing these observations, Crizzle and Newhouse (2006) conducted an extensive
critical analysis of rehabilitation interventions and PA in PD based on data sourced from prominent
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medical databases. Their review included seven studies that met their inclusion criteria, involving
between 6 and 438 participants, with intervention periods ranging from four weeks to over four years
(4.1 years). They concluded that regular physical activity and exercise tangibly contribute to reduced
mortality rates while enhancing strength, balance, mobility, and functional independence in activities
of daily living among individuals with PD.[34]

Nordic Walking (NW) seems to be a very attractive, cheap, universal, and safe form of PA. De
Santis scanned PubMed, PsycINFO, Medline and SCOPUS up to November 2018 and found 13
relevant studies: five randomised controlled trials (RCTs), and eight observational studies. All studies
showed benefits or no effects of NW in 318 patients in the early stages of low-to-moderate PD. NW
was well accepted and reasonably safe. Symptom severity, walking speed, and gait pattern
consistently improved after 4-24 weeks of NW relative to baseline or any control condition during
the ON phases of pharmacotherapy. The benefits of NW were less consistent in the OFF phases and
during follow-up in the absence of regular training. As the quality of the study was low to moderate,
future single-blind RCTs need to examine the clinical significance of NW results and the training
parameters needed to optimize the advantages of NW in PD.[35] Salse-Batan et al. published a
systematic review and meta-analysis on the impact of NW in subjects with PD in 2022. Twelve studies
were included in the review. Not a single reported statistically significant benefit of NW was clinically
relevant, with the exception of walking ability. NW practice did not lead to clinically significant
alterations in global motor impairment, functional mobility, and fitness in patients with PD. The
authors concluded that the therapy appeared to improve walking ability and quality of life, although
additional research on the latter outcome is needed.[36]

Tsukita et al. (2022) conducted a comprehensive investigation into the long-term impact of
regular physical activity (PA) in individuals with early-stage Parkinson's disease (PD), utilizing data
obtained from the Parkinson's Progression Markers Initiative study. This retrospective observational
cohort study employed multivariate linear mixed-effects models to evaluate the interaction between
regular PA and moderate-to-vigorous exercise levels, as assessed by the Physical Activity Scale for
the Elderly, on the progression of clinical symptoms in PD. The analysis accounted for several
covariates, including age, gender, levodopa equivalent dosage, and disease duration. The cohort
included 237 patients diagnosed with early PD within the past three * two years (median age 63.0
[range: 56.0 - 70.0] years; 69.2% male), and participants were followed for a duration of five [4.0 -
6.0] years. The findings revealed that baseline levels of regular PA and moderate-to-vigorous exercise
did not significantly influence the subsequent clinical trajectory of PD. Nevertheless, mean levels of
overall regular physical activity during the observational period were significantly correlated with a
slower decline in postural and gait stability, as well as with better maintenance of activities of daily
living. The authors highlighted in their discussion that various types of PA exerted distinct effects on
clinical outcomes.[37]

Henemann et al. (2023) presented the findings of a systematic review evaluating physical
therapy interventions for the management of pain in individuals with PD. The review encompassed
nine clinical trials involving a total of 242 participants with PD across Hoehn and Yahr stages 1 to 4.
These trials investigated a variety of physical therapy modalities, including hydrotherapy, physical
therapy exercises, gait training with body weight support, electroacupuncture, and massage therapy.
Across all studies, positive effects of physical therapy interventions on pain management in PD
patients were documented. However, it was specifically noted that only land-based and aquatic
physical therapy approaches resulted in significant improvements in pain levels. The authors
emphasized the necessity for further research to ascertain the duration and sustainability of these
therapeutic effects.[38]

6. Discussion

A sedentary lifestyle is broadly defined as the antithesis of physical activity. Pate et al. (2008)
describe it as encompassing behaviors that do not significantly elevate energy expenditure beyond
resting levels, such as sleeping, sitting, driving, lying down, watching television, or engaging in
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computer use. These activities are associated with an energy expenditure of 1.0-1.5 metabolic
equivalent units (MET).[39] Importantly, a sedentary lifestyle should not be conflated with physical
inactivity; even individuals meeting recommended levels of physical activity may experience
negative health outcomes if they sit for extended periods —typically exceeding 7 to 10 hours daily.

The terms physical activity (PA), exercise, and physical fitness are frequently used
interchangeably but hold distinct definitions. The World Health Organization (WHO) continues to
adopt the definition of PA proposed by Caspersen et al. in 1985, which refers to any bodily movement
produced by skeletal muscles resulting in energy expenditure. Exercise is considered a subset of PA
and is characterized by its planned, structured, and repetitive nature, intended either to maintain or
enhance physical fitness. Physical fitness itself is defined as a collection of attributes related to health
or skill performance, measurable through standardized tests.[6] A physically active lifestyle can
manifest in various contexts, such as the workplace or home, and can serve diverse purposes such as
athletic performance or general physical conditioning. Strath et al. (2013), in a guide prepared for the
American Heart Association (AHA), identified four dimensions essential for assessing PA: type or
method, frequency (e.g., daily, several times weekly), duration (e.g., 15 minutes to 90 minutes), and
intensity (low, moderate, or high).[40]

In a scientific statement by the AHA, Fletcher et al. classified physical exercise based on intensity
using two key metrics: maximum heart rate and MET values. Moderate-intensity exercise
corresponds to 50-69% of maximum heart rate and a MET range of 3.0-5.9, while vigorous-intensity
exercise involves 70-89% of maximum heart rate with MET values above 6. For comparison, everyday
activities such as eating correspond to METs of 1.0-1.5, whereas taking a shower yields 3.0-3.5
METs.[41]

Recent research publications have illuminated the benefits of physical activity and its
implications for individuals with Parkinson's disease (PD). A systematic review and network meta-
analysis conducted by German researchers for the Cochrane Database System evaluated the impact
of various exercise interventions on motor symptom severity and quality of life (QoL) in PD patients.
The findings demonstrated significant benefits across most exercise types included in the study;
however, limited evidence differentiated between these specific interventions. These results
underscore the overarching importance of engaging in exercise to enhance motor symptoms and
quality of life, while suggesting that particular motor symptoms may be more effectively managed
through targeted PD-specific exercise programs.[42]

Lietal. expanded on this topic by examining self-directed physical activity (SDPA) interventions
through a systematic review and meta-analysis of 15 eligible reports involving individuals with early-
and mid-stage PD. Their analysis indicated that SDPA improved motor function and mobility across
several metrics, including the Timed Up and Go (TUG) test, six-minute walk (6MW) test, stride
length, gait velocity, Unified Parkinson Disease Rating Scale Part III (UPDRS-III), and Berg Balance
Scale (BBS). However, no significant improvements were observed in freezing of gait (FOG) or QoL
measures assessed using the PDQ-39 scale, despite engaging in SDPA. These findings emphasize the
nuanced impacts of self-directed physical activity on both motor symptoms and broader health
outcomes in individuals with PD.[43]

In considering the role of exercise as medicine in PD, Langeskov-Christensen et al. concluded
that identifying interventions that prevent, slow down, stop, or alleviate the disease is crucial.
Exercise seems to be safe and a foundation in PD rehabilitation, but it may have even more essential
benefits that could change clinical practice. In the case of PD, the existing body of knowledge supports
exercise as (1) a protective lifestyle factor to prevent disease (i.e., primary prevention), (2) a potential
disease-modifying therapy (i.e., secondary prevention), and (3) an effective symptomatic treatment
(i.e., tertiary prevention). Based on present evidence, a paradigm shift is suggested, whereby exercise
should be individually prescribed as a treatment for people with PD at an early stage of the disease,
in addition to traditional medical treatment.[44]

Meyers and colleagues investigated the relationship between physical fitness levels, physical
activity (PA) patterns, and all-cause mortality. Among 6,213 men undergoing exercise testing
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between 1987 and 2000, 842 participants had their PA patterns evaluated during adulthood. The
study assessed the predictive power of exercise capacity and activity behaviors, alongside clinical
data and exercise test results, in determining all-cause mortality over an average follow-up period of
5.5 * 2 years. Findings revealed that exercise capacity was a more significant predictor of mortality
than activity patterns. After adjusting for clinical characteristics, risk factors, exercise test outcomes,
and activity behaviors in the multivariate analysis, only exercise capacity and energy expenditure
from recreational activities during adulthood emerged as significant predictors of mortality. These
variables showed stronger predictive value than traditional risk factors, including smoking,
hypertension, obesity, and diabetes. Mortality rates, adjusted for age, declined with higher quartiles
of exercise capacity and PA levels. Specifically, a weekly increase of 1,000 kcal in activity was found
to have a similar impact on mortality reduction as an elevation in physical fitness by one metabolic
equivalent, with both associated with a 20% decrease in mortality risk. The authors concluded that
exercise capacity assessed through testing and weekly PA energy expenditure are superior predictors
of all-cause mortality compared to established clinical measures and exercise testing data.[45]

In addition, a UK-based 2024 survey explored healthcare professionals' perspectives on
encouraging exercise and PA among individuals newly diagnosed with Parkinson's disease (PD).
The survey included 29 physicians, 17 nurses, and 106 physiotherapists. Among these respondents,
all nurses, 99% of physiotherapists, and 72% of physicians reported consistently promoting exercise
and PA during clinic appointments. Key topics identified for promoting PA in PD patients included
its impact on symptoms, the evidence supporting specific activities like Tai Chi, dancing, and Nordic
walking, barriers to engagement, and referral to support groups. However, these discussions
primarily occurred during physiotherapy sessions. Referrals to physiotherapy were most commonly
made following incidents such as falls or mobility challenges rather than at the point of diagnosis. A
notable barrier cited by many healthcare professionals—52% of physicians and 41% of nurses - was
a lack of confidence in recommending exercise to individuals with PD.[46]

7. Conclusions

Evidence suggests that physical activity (PA) plays a crucial role in the effectiveness of primary
and secondary prevention of Parkinson's disease (PD), particularly when performed at moderate to
high intensity levels. However, the scholarly literature reveals a notable scarcity of studies focusing
on leisure-time PA and lifestyle PA. In alignment with World Health Organization (WHO)
guidelines, individuals are advised to engage in 150-300 minutes of PA per week, preferably
distributed over three to four days, or ideally on a daily basis. For individuals with PD, it is essential
that these activities be scheduled during the "ON" phase of medication efficacy and planned in
collaboration with a personal coach or healthcare professional.

When designing PA regimens for individuals with PD, careful consideration must be given to
any contraindications and specific precautions. The selection of PA types should be guided by the
patient’s personal preferences, physical capabilities, as well as their socioeconomic circumstances and
access to local resources. Numerous scholars advocate for personalized, daily PA as a fundamental
strategy in the secondary prevention of PD. The findings presented in this review support a
rearticulation of Langeskov-Christensen et al.'s assertion: PA functions as a form of "medicine" for
managing PD.

Looking to the future, advancements in this field depend on rigorously developed research
methodologies to expand our understanding of PA's role in PD prevention and management. Future
investigations should prioritize identifying specific modes of PA particularly beneficial for
individuals with PD, with a strong emphasis on leisure-time and lifestyle-oriented PA interventions.
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