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Abstract  

Neurodegenerative illnesses provide considerable health concerns for the aged, leading to cognitive and motor deficits. Alzheimer's disease 
and Parkinson's disease are common in older persons, requiring appropriate treatment measures to improve their quality of life. Physical 
exercise has emerged as a viable non-pharmacological strategy that may alleviate the consequences of various illnesses. Methods: The 
influence of physical exercise programs on cognitive function, physical capabilities, and general well-being in older persons with 
neurodegenerative illnesses was comprehensively evaluated in this literature review. A thorough search was performed across many 
databases, including PubMed, Scopus, and Cochrane Library, concentrating on interventional studies that assessed the effectiveness of 
several exercise modalities, such as aerobic training, resistance exercises, and mind-body practices.The study revealed significant data 
demonstrating the efficacy of physical exercise in strengthening cognitive functioning, improving physical mobility, and increasing overall 
quality of life in older adults with neurodegenerative disorders. Consistent participation in organized exercise regimens was associated 
with enhanced neuroplasticity, augmented neurogenesis, and decreased inflammation, leading to superior cognitive results. Particular 
modalities, such as Tai Chi and strength training, have shown significant advantages in improving motor skills and balance, hence 
reducing the risk of falls.Physical exercise must be included as an essential element of care for elderly individuals with neurodegenerative 
diseases. Customized exercise regimens may markedly enhance cognitive and physical well-being, thereby improving overall quality of 
life. Future research needs to concentrate on longitudinal studies to determine appropriate exercise prescriptions and investigate novel 
delivery strategies to enhance adherence. 
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Introduction 

Neurodegenerative disorders provide a considerable health issue for the elderly, marked by the gradual 
deterioration of  neuronal function and structure. Prevalent forms include Alzheimer’s disease, characterized 
by difficulties with memory and cognitive deterioration resulting from the accumulation of  amyloid plaques 
as well as tau tangles in the cerebral cortex [1,2]. Parkinson's disease is a common ailment that 
predominantly impacts motor activities owing to the destruction of  neurons that produce dopamine in the 
brain, resulting in tremors, rigidity, and bradykinesia. Less prevalent but equally significant are conditions 
such as Huntington's disease, characterized by genetic abnormalities that lead to the degeneration of  nerve 
cells, culminating in motor, cognitive, and behavioral impairments. Amyotrophic lateral sclerosis, or ALS, 
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results in the loss of  motor neurons that govern voluntary muscles, ultimately resulting in significant 
physical impairment [3-5]. 

Besides Parkinson's and Alzheimer illnesses, elderly individuals are also vulnerable to several 
neurodegenerative disorders, including cardiac dementia and dementia of  the frontal lobe. Vascular 
dementia, often caused by stroke or other disorders that obstruct cerebral blood flow, results in cognitive 
deficits corresponding to the impacted regions of  the brain [6]. Frontotemporal memory loss, defined by 
the loss of  neurons in the temporal and frontal regions of  the brain, impacts motor functions, behavior, 
and language. Another notable illness is Lewy body dementia, characterized by aberrant deposits of  the 
protein alpha-synuclein in the cerebral cortex, resulting in symptoms similar to those of  Alzheimer’s and 
Parkinson’s illnesses, although exhibiting unique characteristics such as visual distortions and motor deficits 
[7,8]. 

Nursing-related physical activity displays a positive impact on the brain via multiple essential biological 
processes, significantly supporting brain health, particularly in older adults. Exercise is regarded as one of  
the most crucial aspects of  nursing care concerning neurological disorders in the elderly [9,10]. A key factor 
is the improvement of  neuroplasticity, the brain's capacity to establish and remodel synaptic connections, 
particularly in reaction to education or experience [11]. Research indicates that consistent physical exercise 
may elevate the production of  neurotrophic factors derived from the brain (BDNF), a protein essential for 
the survival, development, and ongoing functioning of  neurons, therefore improving neuroplasticity and 
cognitive performance [12]. Moreover, exercise enhances cerebral blood circulation, delivering an 
augmented intake of  nutrients and oxygen to the brain, essential for its functionality and the preservation 
of  cognitive capabilities [13]. A notable advantage of  nursing-based physical activity is the diminution of  
inflammation, a recognized factor in neurodegenerative processes [14]. Consistent physical activity has been 
shown to reduce pro-inflammatory cytokines and elevate anti-inflammatory agents in the body, hence 
potentially alleviating the inflammatory mechanisms associated with neurodegeneration [15]. Moreover, 
nursing-related exercise has been linked to the enhancement of  neurogenesis, the formation of  new 
neurons, especially in the the brain's a brain region crucial for memory and learning and providing potential 
protection against cognitive decline related to aging [16]. 

The World Health Organization (WHO) as well as the Centers for Disease Control and Prevention (CDC) 
advise that older adults partake in a minimum of  150 minutes of  moderate-intensity aerobic activity weekly, 
or 75 minutes of  vigorous-intensity aerobic activity, or a suitable combination of  both [17-19]. They 
recommend engaging in muscle-strengthening exercises on at least two days each week, targeting key muscle 
groups. These recommendations aim to foster general health, improve physical performance, and mitigate 
the risk of  chronic illnesses, including neurodegenerative disorders, emphasizing the significance of  physical 
exercise as a fundamental aspect of  healthy aging [20]. 

Physical exercise has become a potential non-pharmacological nursing intervention for managing 
neurodegenerative disorders, such as Alzheimer's illness, Parkinson's condition, and other types of  dementia 
[21]. Studies indicates that regular exercise is essential for both postponing the start and alleviating the 
course of  these disorders [22-24]. Epidemiological research has shown an association between exercising 
and a decreased risk of  Alzheimer's illness and memory loss, while clinical trials indicate that exercise may 
enhance cognitive abilities, cerebral volume, and memory performance [25]. Aerobic sports, including 
walking and cycling, have been correlated with increased brain volume in areas related to memory and 
executive functioning, suggesting a possible deceleration of  brain aging [26]. 

Nursing exercise is recognized as an essential element of  managing Parkinson's disease, aimed at enhancing 
mobility, balance, as well as general standard of  life [27]. Exercise modalities including Tai Chi and strength 
training have shown notable efficacy [28]. Tai Chi, characterized by deliberate, measured motions and 
equilibrium, has been shown to enhance stability and decrease the likelihood of  falls in individuals with 
Parkinson's disease [29]. Resistance exercise has been linked to enhancements in muscle power, motor skills, 
as well as the capacity to execute everyday tasks [30]. 
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Recent meta-analyses and systematic reviews have been crucial in consolidating data on the effects of  
physical activity treatments in the supplementary treatment of  neurodegenerative illnesses in older 
individuals [31-33]. These trials demonstrate a wide range of  intervention strategies, including aerobic 
exercises, strength training, and balancing activities, customized to accommodate the capacities and 
requirements of  patients at different stages of  illness development [34]. The outcomes assessed in this 
research are varied, including cognitive function, motor abilities, standard of  life, as well as disease-specific 
complaints [35]. Despite this variation, the aggregate data highlights a favorable trend, indicating that 
physical exercise might alleviate certain manifestations of  neurological disorders and enhance general well-
being in older persons [36]. The level of  evidence is inconsistent, with some therapies demonstrating more 
pronounced advantages than others. 

Recent innovations in physical activity treatments include the integration of  innovative technology, such as 
virtual reality as well as collaborative video games [37]. These methods provide both interesting and 
pleasurable training options, as well as the potential for tailored exercise regimens that may adjust to the 
user's unique requirements and talents [38]. The use of  mobile devices to track physical activity and offer 
immediate input is a potential strategy to improve desire and compliance in older persons [39]. The use of  
behavior change concepts, including confidence, drive, as well as social support, is essential for developing 
successful physical activity treatments [40]. These ideas offer a framework for comprehending the initiation 
and maintenance of  modifications to physical activity actions, highlighting the need to address both 
emotional and physical obstacles to exercise [41]. 

The research highlights the potential advantages of  physical exercise for elderly individuals with 
neurodegenerative disorders. Nonetheless, further research is required to enhance intervention designs, 
address obstacles in engagement and compliance, and elucidate the processes that underpin these effects 
[42]. Nursing practitioners are essential in advocating for physical activity among this group, informed by 
evidence-based approaches [43]. Future research directions necessitate long-term prevention research, the 
examination of  innovative and personalized physical activity modalities, and a comprehensive analysis of  
the biopsychosocial strategies that underpin the observed advantages of  physical action in this at-risk 
population [44]. 

This research aimed to systematically examine interventional trials assessing the efficacy of  physical activity 
treatments in the adjunctive treatment of  neurodegenerative disorders in older persons. The objective is to 
evaluate the effects of  various kinds and levels of  physical exercise on cognitive function, motor abilities, 
mental health, and general standard of  life in patients diagnosed with Alzheimer's illness and Parkinson’s 
disease. The study sought to evaluate the design and technique of  these treatments, assess the quality and 
quantity of  the proof  demonstrating their efficacy, and identify obstacles and constraints encountered in 
this research domain. This thorough analysis aims to identify the physical activity therapies that provide the 
most advantages for older persons with neurodegenerative disorders, therefore guiding future research and 
therapeutic practices. 

Research Methodology  

Our literature search technique was extensively thorough, including multiple esteemed databases: Embase, 
Medline, Web of  Science, as well as Google Scholar, to encompass the breadth and depth of  current 
research. Conducted in 2023, this search was meticulously designed to include both MeSH and a 
thoughtfully selected array of  keywords pertinent to the therapy of  neurodegenerative disorders in older 
persons using interventional trials on physical activity.  

Maintaining Cognitive Function 

Cognitive decline is a major problem associated with neurodegenerative illnesses in older adults. Numerous 
studies indicate that different types of  physical exercise enhance cognitive function in older persons with 
moderate cognitive impairment (MCI) or Alzheimer. Rivas-Campo et al. [45] discovered that HIIT (high-
intensity interval training) improved global mental processes, interest, and verbal proficiency in adults with 
mild cognitive impairment (MCI) relative to the control group. Baker et al. [46] examined the preservation 
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of  executive performance with continuous dementia, finding that high-intensity aerobic activity enhanced 
executive control procedures among older persons with amnestic mild cognitive impairment, especially 
benefiting women. 

These cognitive advantages correspond with recent research about the neuroprotective effects of  physical 
exercise. Research on animals demonstrates that physical activity enhances hippocampus neurons, synaptic 
remodeling, and ischemia in the brain [47]. In humans, physical activity correlates with enhanced gray matter 
value, white material ethics, and brain connections in areas essential for cognition [48]. The overexpression 
of  neurotrophic factors such as BDNF (brain-derived neurotrophic factor) as well as IGF-1 (insulin-like 
growth factor 1) is identified as a principal mechanism responsible for exercise-induced cognitive 
enhancements. 

The regulation of  BDNF (brain-derived neurotrophic factor) levels, a crucial modulator of  proliferation as 
well as synaptic remodeling, extends beyond mere physical activity and encompasses a complex interplay 
of  biological, epigenetic, and ecological variables [49]. Recent advancements in neurobiology and exercise 
science have identified many mechanisms regulating BDNF production, including the stimulation of  inner 
signaling networks, modulation of  neurotransmitter structures, and augmentation of  neurovascular 
interaction [50]. While research indicates inconsistent findings about the rapid reduction of  BDNF levels 
post-exercise, the general enhancement resulting from consistent physical activity underscores the adaptable 
control of  BDNF [51]. The increasing comprehension of  several neurotrophins, particularly GDNF, 
underscores the need to thoroughly comprehend the functioning of  neurotrophins in connection with 
exercise for the improved therapy of  neurodegenerative disorders such as Parkinson's disease [33,36]. 

Studies demonstrate that older persons have a reduction in BDNF (brain-derived neurotrophic factor) levels 
after engaging in activities such as Nordic walking and yoga. This decrease may stem from the heightened 
utilization of  BDNF for neuronal regeneration throughout physical activity. Notwithstanding this transient 
decline, consistent physical exercise may improve cognitive performance and alleviate signs of  depression 
in the elderly by incrementally elevating baseline BDNF levels. Therefore, regular exercise is advantageous 
for preserving cognitive health and emotional stability in older adults [52]. 

Exercise-induced muscle metabolism profoundly affects the initiation of  molecular and physiological 
alterations, particularly via the release of  the hormone irisin. This myokine, produced throughout exercises, 
is crucial in regulating multiple positive consequences of  exercise [53]. It primarily functions as a precursor 
to alterations in the amount of  neurotrophic factor from the brain (BDNF). Throughout exercise, muscular 
contraction generates irisin, which subsequently enters the circulation and is capable of  traversing the 
blood-brain barrier [54]. Upon entering the brain, irisin promotes the synthesis of  BDNF, an essential 
component for the development and preservation of  neuronal cells. Brain-derived neurotrophic factor 
(BDNF) is crucial for cerebral health, facilitating neurogenesis, improving learning and memory, and 
sustaining synaptic plasticity [55]. 

In addition to aerobic as well as resistance exercises, mind-body techniques such as Tai Chi as well as yoga 
are increasingly recognized as supplementary exercise techniques for mental wellness [56]. Lin et al. [57] 
showed improved memory, mental agility, and visuospatial skills in older people with mild cognitive 
impairment after Tai Chi training. A comprehensive review of  18 randomized controlled trials confirmed 
these advantages, emphasizing Tai Chi's promise in postponing cognitive deterioration [58]. Similarly, 
Brenes et al. [59] showed the efficacy of  yoga, indicating that yoga enhanced attention, recall, mental agility, 
and cognitive efficiency in seniors lacking cognitive impairment, exceeding the performance of  waitlist 
controls. The neuroprotective benefits of  yoga may stem from its holistic enhancement of  mental, physical, 
and mental wellness [60]. 

Nordic walking and water aerobics provide varied and effective exercise alternatives for elderly individuals 
with neurological disorders. Nordic walking, using specially built poles, is a low-impact cardiovascular 
exercise that improves aerobic capacity and balance. Aqua aerobics, performed in a conducive aquatic 
setting, enhances cardiovascular health, muscle endurance, and mobility while mitigating the risk of  damage 
[61]. Both modalities provide adaptable and pleasurable methods to meet the physical as well as intellectual 
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requirements of  older persons, making them essential elements of  complete treatment strategies for 
neurodegenerative illnesses. 

Physical exercise has significant potential to mitigate disease-associated cognitive deterioration. Optimal 
cognitive benefits may need sufficiently vigorous cardiovascular exercise along with enhanced sensory 
stimulation as well as meditation [62]. The cognitive diversity of  MCI and memory loss necessitates tailored 
interventions that address the individual's foundational deficits [63]. Technology-assisted education is a 
novel approach for flexible and stimulating cognitive development. Collaborations among academics, 
physicians, and families will be essential for converting these discoveries into successful community-based 
initiatives for intellectual maintenance [64]. 

Cognitive health is a primary concern, although enhancing physical functioning is as essential for the 
independence, movement, and standard of  life of  older persons with progressive neurodegeneration [65]. 
Numerous studies have shown that customized exercise programs may enhance balance, coordination, and 
movement in persons with Parkinson's illness and memory. Progressive resistance training improved motor 
symptoms and gait characteristics in individuals with Parkinson's disease, as shown by research conducted 
by Vieira de Moraes Filho et al. [66] as well as Smaili et al. [67]. Koo et al. [68] demonstrated that dual-task 
walking instruction substantially increased step length, speed, and stage time compared to single-task 
exercise among older persons with moderate dementia, underscoring its potential to increase mobility. 
These results correspond with the increasing agreement on the advantages of  exercise for bodily function 
in neurological disorders. Resistance training augments muscular strength and motor skills, while task-
specific walking and balance regimens promote mobility as well as stability in individuals with Parkinson's 
and dementia. Exercise may enhance neuromuscular control processes via better integrated sensory and 
plasticity [69]. Encouraging movement at an early stage of  the illness may be crucial for sustained, practical 
physical functioning in the long run [70]. 

Given that cardiorespiratory fitness is essential in formulating exercise therapies for older persons with 
neurodegenerative disorders, it is essential to evaluate baseline fitness to adapt programs that ensure safety 
and efficacy. Enhancing cardiorespiratory fitness is associated with several health advantages, underscoring 
its significance in promoting overall well-being at this life stage [71]. Moreover, the practicality and security 
of  unsupervised movement in the everyday lives of  these individuals need further examination [72]. 
Adherence continues to be a difficulty, requiring innovative engagement tactics and telehealth services. 
Caregiver engagement and personalized programming are essential for converting clinical advancements 
into enduring real-world functionality [72]. Physical exercise has the potential to preserve and enhance 
mobility throughout neurodegeneration; nonetheless, effective execution requires a comprehensive strategy 
that considers patients' abilities, surroundings, support networks, and individual preferences [73]. 

Enhancing Total Well-Being as well as Quality of  Life 

Although intellectual and physical realms are essential priorities, it is crucial to acknowledge that persons 
surpass the mere aggregation of  discrete activities. Physical exercise offers a comprehensive means to 
improve general well-being and standard of  life for those with neurodegenerative disorders. Dance 
therapies may include physical, cognitive, and psychological stimulation. Physical exercise also mitigates the 
social alienation that often accompanies neurocognitive problems. Group-based programs provide 
significant social ties and peer support that may enhance cognitive resilience [74]. Adopting a holistic 
viewpoint, exercise allows patients to transcend disease-related deficits and acknowledge their enduring 
capacity to enjoy pleasure, connections, purpose, and mastery in everyday life [75]. 

Consequently, therapies including physical exercise for neurodegenerative diseases should evaluate not just 
isolated functions but also multidimensional outcomes such as mood, anxiety, tasks related to routine, 
mobility in ordinary contexts, engagement, and personal fulfillment [76]. Prioritizing the individual's 
preferences will be essential for enhancing adherence and achieving sustained improvements in all aspects 
of  life [77]. Healthcare policy has to offer incentives as well as resources to establish individualized 
community exercise programs that recognize neurodegenerative disorder patients as holistic individuals 
situated within a social framework [78]. 
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Although physical exercise has many advantages, maximized results need interventions customized to the 
individual's particular limitations and objectives. General physical activity recommendations provide a 
useful foundation but may not adequately address the intricate, diverse deficiencies associated with 
neurodegenerative disorders [24]. Stroke survivors often have cognitive difficulties that affect every day 
functioning, necessitating therapies to mitigate these deficits. The possible overlap in signs and therapeutic 
approaches among stroke-related memory loss as well as neurodegenerative conditions warrants their 
inclusion, facilitating a thorough examination of  the effectiveness of  physical actions across diverse mental 
and behavioral areas [79]. Consequently, notwithstanding the etiological variations across stroke groups 
with memory loss, this enhances our comprehension of  the wider implications of  physical therapies for 
cognitive health and performance in older persons [80]. 

Significant improvements are seen in the examined research on the effects of  different forms of  physical 
activity on cognitive skills in older adults with neurodegenerative diseases. Fast cycling and walking exercises 
have been associated with enhancements in executive processes such as focus, restriction, and long-term 
memory. A meta-analytic evaluation of  controlled studies has shown significant improvements in executive 
functions, evaluated using standardized cognitive measures, following a 12-week aerobic training regimen 
[81]. Similarly, resistance fitness regimens have shown positive effects on cognitive flexibility as well as 
processing speed, resulting in quicker response times and improved task-switching capabilities in persons 
engaging in resistance exercises targeting key muscle groups [82]. Furthermore, Tai Chi as well as yoga were 
linked to enhancements in total cognitive function, particularly in verbal memory, visuospatial abilities, and 
processing speed. Research indicated that older persons with moderate cognitive impairment had significant 
improvements in verbal recall after 6 months of  Tai Chi practice, compared to a placebo group receiving 
standard treatment [83]. These findings highlight the diverse cognitive benefits of  different physical 
activities, underscoring the need to include a range of  approaches in complete programs for aged adults 
with neurodegenerative disorders. 

The individual's priorities and preferences should guide treatments. For instance, ballet and Tai Chi may 
appeal to persons desiring enriched physical endeavors with a social aspect, but home-based endurance 
training may be more suitable for those valuing confidentiality and ease [84]. Telehealth technologies may 
improve the availability of  local fitness programs [85]. Nonetheless, not all people are at ease with 
technological advances, highlighting the need for diverse alternatives. Ultimately, precisely aligning 
evidence-based programs with the individual's objectives, surroundings, and lifestyle is essential for 
fostering long-term adherence and optimizing results [86]. 

Consequently, although general physical activity recommendations serve as a useful foundation, maximal 
benefits for individuals with neurodegenerative diseases rely on comprehensive evaluations that identify 
specific deficiencies, preferences, and values, succeeded by customized programming aimed at achieving 
personalized objectives [87]. This necessitates cooperation among many healthcare specialists to 
amalgamate medical, psychological, and rehabilitative viewpoints. Educating and involving caregivers is 
equally crucial for facilitating effective implementation in patients' everyday lives [88]. Subsequent research 
should persist in exploring adaptable and integrated methodologies including recreational, working, and 
psychological elements. 

Conclusions 

This comprehensive analysis aggregated information from 19 trials to assess the efficacy of  nursing-based 
exercise programs in the supplementary treatment of  neurodegenerative disorders in older individuals. The 
results indicate substantial evidence for the beneficial effects of  physical activity and exercise in enhancing 
cognitive function, physical capability, movement, general health, and standard of  life in people with mild 
cognitive decline, dementia, Parkinson's illness, and additional neurological diseases. The research included 
a variety of  customized therapies such as aerobic training, weightlifting, Tai Chi, meditation, dual-task 
activities, dance, and technology-assisted methods. 
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The analysis suggests that regular physical exercise need to be an essential element of  neurodegenerative 
disease treatment strategies to enhance results and quality of  life. Nevertheless, many limitations must be 
acknowledged while analyzing the data. The majority of  research exhibited limited sample numbers and 
rather short follow-up durations. The populations, treatments, and outcome measures exhibited 
heterogeneity, which restricted comparison. Extended randomized controlled trials with standardized 
metrics are essential to elucidate the ideal physical activity recommendations. Adherence continues to be a 
difficulty, and several treatments may prove difficult to maintain over the long run without sufficient 
support. Moreover, the majority of  research concentrated on the two dementia-related diseases, with little 
investigation into other neurodegenerative disorders. The studies seldom examined cost-effectiveness or 
the effects on caregivers, both of  which are crucial for practical implementation. 

In summary, physical activity therapies seem advantageous for older persons with neurodegenerative 
illnesses; nevertheless, more rigorous research is necessary to bolster this evidence basis. Customizing 
exercise schedules according to patients' needs and abilities is essential for improving results. Collaborative 
strategies involving healthcare providers, medical professionals, relatives, organizations, and policymakers 
will be essential to convert these findings into practical, sustainable programs that enhance productivity and 
standard of  life for a growing number of  elderly people confronting neurodegenerative diseases. 
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