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ABSTRACT 

Background: Parkinson’s Disease (PD) is a progressive neurodegenerative condition 

predominantly marked by motor symptoms, including bradykinesia, stiffness, tremor, 

and postural instability, with non-motor symptoms such as cognitive impairment, 

mood disorders, and autonomic dysfunction. The etiology of Parkinson's Disease is 

intricately linked to neurotransmitter imbalances, namely the reduction of dopamine 

due to the death of dopaminergic neurons in the substantia nigra. This imbalance 

disturbs the basal ganglia pathways, essential for motor control and coordination. 

Dysfunction in serotonergic, noradrenergic, and cholinergic pathways also 

exacerbates non-motor symptoms, further diminishing patients' quality of life. 

Notwithstanding progress in comprehending the condition, care predominantly 

remains symptomatic, emphasizing the enhancement of functionality and quality of 

life by pharmaceutical and non-pharmacological methods. Aim: This study aims to 

provide an exhaustive analysis of the molecular mechanisms that contribute to 

neurotransmitter imbalances in Parkinson's Disease and its clinical manifestations, 

especially motor dysfunction. It additionally aims to find and study evidence-based 

nursing interventions that tackle these difficulties and improve patients' quality of 

life. Methods: The study consolidates contemporary research and clinical guidelines 

about Parkinson’s Disease, emphasizing the significance of neurotransmitters in its 

development. It also examines the efficacy of nursing interventions in addressing 

both motor and non-motor complaints. The review encompasses medication 

adherence strategies, patient education, rehabilitation methods, and psychosocial 

support, highlighting the nurse's role in providing comprehensive care. Results: The 

results indicate that although dopamine depletion is fundamental to the 

pathophysiology of Parkinson's Disease, disturbances in serotonergic, noradrenergic, 
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and cholinergic systems considerably influence the variability of symptoms. Evidence-

based nursing interventions, including as medication management, mobility training, 

cognitive support, and caregiver education, are crucial in alleviating symptom 

severity and averting consequences. Moreover, interdisciplinary strategies that 

include physical therapy, nutritional modifications, and psychosocial therapies have 

demonstrated efficacy in enhancing patient outcomes and fostering a sense of 

autonomy. Conclusion: Parkinson's Disease exhibits a multifaceted interaction of 

motor and non-motor symptoms caused by neurotransmitter abnormalities. 

Confronting these difficulties necessitates a multidisciplinary strategy, with nurses 

assuming a pivotal role in delivering patient-centered care. Effective nursing 

interventions decrease symptom load and promote patients' quality of life and 

functional independence. Future research should concentrate on investigating 

innovative therapy approaches aimed at non-dopaminergic systems and formulating 

sophisticated nursing practices to meet the changing requirements of patients with 

Parkinson’s Disease.  

KEYWORDS: Parkinson’s Disease, neurotransmitter imbalance, dopamine, motor 

dysfunction, nursing interventions, quality of life, holistic care, multidisciplinary approach. 
 

1. Introduction 

Parkinson's disease (PD) is a degenerative neurological disorder first described by 

James Parkinson in 1817 as "Shaking Palsy." The individuals affected suffer a 

significant deterioration in their quality of life due to a combination of motor and 

non-motor symptoms inherent to this disorder. Bradykinesia, rigidity, resting tremor, 

and postural instability are characteristic motor symptoms of Parkinson's disease. 

Conversely, non-motor symptoms encompass cognitive deterioration, emotional 

disorders, sleep abnormalities, and autonomic dysfunction [2, 3]. 

Epidemiological studies indicate that Parkinson's disease (PD) is the second most 

prevalent neurodegenerative disorder, behind Alzheimer's disease, with an estimated 

global prevalence exceeding 6 million individuals. The incidence of Parkinson's 

disease (PD) increases with age, often manifesting between 55 and 65 years, and is 

marginally more common in males than in girls [5]. The disorder imposes a 

substantial financial strain on healthcare systems and society at large. This burden is 

associated with direct medical expenses, diminished productivity, and the necessity 

for prolonged rehabilitation [6]. 

The etiology of Parkinson's disease (PD) primarily involves the degeneration of 

dopaminergic neurons in the substantia nigra pars compacta, leading to a significant 

reduction in dopamine levels in the striatal region. The deficiency of dopamine 

disrupts the circuitry of the basal ganglia, resulting in the characteristic motor signs 

of the illness [8]. Moreover, an increasing corpus of evidence indicates that non-

dopaminergic systems, including serotonergic, noradrenergic, and cholinergic 

pathways, have a role in the etiology of Parkinson's disease (PD), hence contributing 

to its many clinical presentations [9, 10]. 

Despite extensive research, the etiology of Parkinson's disease remains incompletely 

understood. Parkinson's disease is widely recognized as the outcome of a complex 
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interplay between genetic and environmental factors. Genetic mutations account for 

around 5-10% of familial cases of Parkinson's disease. The mutations encompass 

those identified in the SNCA, LRRK2, and PARK2 genes. Environmental exposures, 

including pesticides, heavy metals, and residence in rural regions, have been 

associated with a heightened risk of developing Parkinson's disease (PD), although 

the evidence establishing a direct correlation remains inconclusive [12]. 

The management of Parkinson's disease (PD) encompasses diverse strategies aimed 

at alleviating symptoms and improving quality of life. Levodopa, dopamine agonists, 

and monoamine oxidase-B inhibitors exemplify the categories of drugs utilized in 

pharmacological therapies. The main objective of these therapies is to rehabilitate 

dopaminergic function [13]. However, these treatments are often associated with 

motor impairments and may inadequately address symptoms unrelated to motor 

function. Non-pharmaceutical rehabilitation therapies, including speech therapy, 

occupational therapy, and physical therapy, are crucial in managing Parkinson's 

disease (PD), especially for addressing motor dysfunction and enhancing functional 

independence [14]. 

Nursing workers are a vital element of the multidisciplinary care team for individuals 

with Parkinson's disease (PD). They are tasked with provide comprehensive care that 

include medication management, education for patients and caregivers, and the 

formulation of personalized care plans [15]. Their tasks encompass monitoring the 

condition's progression, managing symptoms, and facilitating access to resources and 

support services. 

This review focuses on motor dysfunction and aims to elucidate the molecular 

processes responsible for neurotransmitter imbalances linked to Parkinson's disease 

and its clinical manifestations. Additionally, it seeks to identify and examine 

evidence-based nursing interventions that address these issues to enhance the quality 

of life for patients with Parkinson's disease (PD). 

 

Figure 1 Parkinsonism Symptoms 

Neurotransmitter Imbalance in Parkinson's Disease 

Parkinson's Disease (PD) is a multifaceted neurodegenerative disorder characterized 
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by a progressive decline in motor and non-motor functions. Central to its 

pathophysiology is the disruption of neurotransmitter systems, notably the 

dopaminergic pathways, which play a pivotal role in motor control and various 

neuropsychiatric functions. 

Role of Dopamine 

The hallmark of PD is the degeneration of dopaminergic neurons in the substantia 

nigra pars compacta (SNpc), a critical component of the midbrain. This neuronal loss 

leads to a significant reduction in dopamine levels within the striatum, a key region 

involved in regulating movement [16]. The depletion of dopamine disrupts the 

normal functioning of the basal ganglia circuitry, resulting in the characteristic motor 

symptoms of PD, such as bradykinesia, rigidity, tremor, and postural instability [17]. 

The basal ganglia, comprising structures like the striatum, globus pallidus, 

subthalamic nucleus, and substantia nigra, are integral to motor control. Dopamine 

modulates the activity of these nuclei, facilitating the initiation and smooth execution 

of voluntary movements. In PD, the loss of dopaminergic input leads to an 

imbalance between the direct and indirect pathways of the basal ganglia, culminating 

in motor dysfunction [18]. 

 

Figure 2 the Earliest Sign of Parkinson's disease 

Other Neurotransmitters 

While dopaminergic dysfunction is central to PD, alterations in other 

neurotransmitter systems also contribute to the disease's complex symptomatology. 

Serotonergic Dysfunction and Mood Disorders 

The serotonergic system, originating primarily from the raphe nuclei, is implicated in 

mood regulation. In PD, degeneration of serotonergic neurons has been observed, 

contributing to non-motor symptoms such as depression and anxiety [19]. Studies 

have demonstrated reduced serotonin transporter binding in PD patients, correlating 

with depressive symptoms [20]. 

Noradrenergic Pathways and Autonomic Symptoms 

The locus coeruleus, the brain's primary source of noradrenaline, undergoes 
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degeneration in PD. This loss affects autonomic functions, leading to symptoms like 

orthostatic hypotension, urinary incontinence, and gastrointestinal disturbances [21]. 

Noradrenergic dysfunction also contributes to cognitive deficits and mood 

disturbances observed in PD patients [22]. 

Cholinergic Deficits and Cognitive Impairments 

Cholinergic neurons, particularly those in the nucleus basalis of Meynert, are crucial 

for cognitive functions. In PD, cholinergic deficits have been linked to cognitive 

impairments, including attention deficits and dementia [23]. The reduction in 

acetylcholine levels exacerbates motor symptoms and contributes to gait 

disturbances and falls [24]. 

Biochemical Markers 

Identifying biomarkers for PD is essential for early diagnosis and monitoring disease 

progression. Biochemical markers, such as α-synuclein aggregates, dopamine 

metabolites, and inflammatory cytokines, have been investigated for their potential 

to reflect disease status and therapeutic response [25]. Advancements in 

neuroimaging and cerebrospinal fluid analysis have provided insights into the 

biochemical alterations in PD, aiding in the development of targeted therapies [26]. 

Pathophysiological Mechanisms 

The etiology of PD involves a complex interplay of genetic, environmental, and 

molecular factors. 

Oxidative Stress 

Oxidative stress, resulting from an imbalance between reactive oxygen species 

production and antioxidant defenses, leads to neuronal damage. In PD, oxidative 

stress contributes to the degeneration of dopaminergic neurons, exacerbating disease 

progression [27]. 

Neuroinflammation 

Chronic neuroinflammation, characterized by the activation of microglia and 

astrocytes, plays a role in PD pathogenesis. Elevated levels of pro-inflammatory 

cytokines have been detected in the brains of PD patients, indicating an ongoing 

inflammatory response that may contribute to neuronal loss [28]. 

Genetic Factors 

Genetic mutations, such as those in the SNCA, LRRK2, and PARK2 genes, have 

been associated with familial forms of PD. These mutations affect protein 

aggregation, mitochondrial function, and cellular homeostasis, leading to neuronal 

vulnerability and degeneration [29]. 

Understanding the multifaceted neurotransmitter imbalances and underlying 

pathophysiological mechanisms in PD is crucial for developing effective therapeutic 

strategies aimed at alleviating symptoms and slowing disease progression. 
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Motor Dysfunction in Parkinson's Disease 

Parkinson's Disease (PD) is primarily characterized by a spectrum of motor 

dysfunctions that significantly impair patients' quality of life. These motor symptoms 

are the most recognizable manifestations of the disease and are pivotal in its 

diagnosis and management. 

Clinical Presentation 

The cardinal motor symptoms of PD include bradykinesia, rigidity, tremor, and 

postural instability. 

Bradykinesia: This refers to the slowness of movement and is considered the most 

characteristic feature of PD. Patients often experience difficulty initiating 

movements and may exhibit a reduction in spontaneous movements, such as facial 

expressions, leading to a masked facies [32]. 

Rigidity: Muscle stiffness is another hallmark of PD, presenting as increased 

resistance to passive movement. This rigidity can affect all muscle groups and 

contributes to the decreased range of motion and discomfort experienced by patients 

[33]. 

Tremor: Typically, PD is associated with a resting tremor, often described as "pill-

rolling," which usually begins unilaterally in the hands but can progress to involve 

other parts of the body. Interestingly, not all PD patients exhibit tremor, and its 

absence does not exclude the diagnosis [34]. 

Postural Instability: As the disease progresses, patients may develop balance 

impairments, leading to an increased risk of falls. This symptom is often less 

responsive to dopaminergic therapies and poses significant challenges in patient care 

[35]. 

Pathophysiology of Motor Symptoms 

The motor symptoms of Parkinson's disease are mainly due to the destruction of 

dopaminergic neurons in the substantia nigra pars compacta, resulting in a 

substantial decrease in striatal dopamine levels. The dopaminergic deficiency 

impairs the proper operation of the basal ganglia circuits, which are essential for the 

regulation of voluntary movements [36]. 

The basal ganglia comprise interconnected nuclei, namely the striatum, globus 

pallidus, subthalamic nucleus, and substantia nigra. Dopamine, in a healthy 

condition, regulates the equilibrium between the direct and indirect pathways in the 

basal ganglia, so fostering smooth and coordinated motions. In Parkinson's disease, 

the depletion of dopaminergic input causes hyperactivity of the indirect pathway and 

hypoactivity of the direct pathway, leading to the suppression of thalamocortical 

projections and, subsequently, the motor symptoms exhibited by patients [37]. 

Moreover, non-dopaminergic systems, including cholinergic, serotonergic, and 

noradrenergic pathways, are impacted in Parkinson's disease, influencing both motor 

and non-motor symptoms. The participation of these systems highlights the intricacy 

of Parkinson's disease pathogenesis and the difficulties in its management [38]. 
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Figure 3 Parkinson's disease 

Assessment Tools 

Accurate assessment of motor dysfunction in PD is essential for diagnosis, 

monitoring disease progression, and evaluating therapeutic responses. 

Unified Parkinson's Disease Rating Scale (UPDRS): The UPDRS is a comprehensive 

tool widely used to assess the severity and progression of PD. It comprises multiple 

sections evaluating mentation, behavior, mood, activities of daily living, motor 
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examination, and complications of therapy. The motor examination section 

specifically assesses bradykinesia, rigidity, tremor, and postural stability, providing a 

standardized measure of motor impairment [39]. 

Other Diagnostic Measures: In addition to the UPDRS, several other scales and tools 

are utilized in the assessment of PD motor symptoms: 

● Hoehn and Yahr Scale: This scale stages PD progression based on motor 

function and balance, ranging from stage 1 (unilateral involvement) to stage 5 

(wheelchair-bound or bedridden) [40]. 

● Timed Up and Go Test (TUG): This functional test measures the time taken 

for a patient to rise from a chair, walk a short distance, turn, return, and sit down, 

providing insights into mobility and balance [41]. 

● Gait Analysis: Quantitative assessment of gait parameters, such as stride 

length and walking speed, can help evaluate the extent of motor impairment and the 

effectiveness of interventions [42]. 

These assessment tools are integral in the comprehensive evaluation of PD, 

facilitating tailored therapeutic strategies and monitoring disease progression. 

Nursing Interventions in Parkinson’s Disease 

Parkinson's Disease (PD) is a progressive neurodegenerative disorder characterized 

by motor and non-motor symptoms that significantly impact patients' quality of life. 

Nursing interventions play a pivotal role in managing these symptoms, enhancing 

patient outcomes, and providing comprehensive care. 

Medication Management 

Ensuring Adherence to Dopaminergic Therapies 

Adherence to prescribed dopaminergic medications, such as Levodopa and dopamine 

agonists, is crucial for symptom control in PD patients. Nurses are instrumental in 

educating patients about the importance of medication schedules, potential side 

effects, and the necessity of consistent drug intake to maintain therapeutic efficacy 

[43]. Implementing strategies like medication reminders and simplifying dosing 

regimens can improve adherence rates [44]. 

Managing Side Effects 

Dopaminergic therapies often lead to side effects, including dyskinesia and motor 

fluctuations. Nurses monitor patients for these adverse effects and collaborate with 

healthcare providers to adjust dosages or introduce adjunct therapies as needed [45]. 

Patient education on recognizing early signs of side effects and reporting them 

promptly is essential for timely intervention [46]. 

Mobility and Fall Prevention 

Physical Therapy Techniques and Assistive Devices 

Nurses coordinate with physical therapists to develop individualized exercise 

programs aimed at improving strength, balance, and mobility. The use of assistive 
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devices, such as canes or walkers, is encouraged to enhance safety during ambulation 

[47]. Regular assessments of mobility status allow for timely modifications to the 

care plan [48]. 

Education on Safe Ambulation and Home Modifications 

Educating patients and caregivers about safe walking techniques and the importance 

of removing home hazards reduces fall risk. Recommendations may include 

installing grab bars, ensuring adequate lighting, and rearranging furniture to create 

clear pathways [49]. Such interventions are vital in preventing injuries and 

promoting independence [50]. 

Psychosocial Support 

Addressing Depression, Anxiety, and Social Isolation 

PD patients frequently experience depression and anxiety, contributing to social 

withdrawal. Nurses assess mental health status and provide counseling or referrals to 

mental health professionals as appropriate [51]. Encouraging participation in support 

groups and community activities fosters social engagement and emotional well-being 

[52]. 

Facilitating Caregiver Support Networks 

Recognizing the challenges faced by caregivers, nurses offer education on disease 

progression, symptom management, and self-care strategies. Facilitating access to 

respite care and support groups helps alleviate caregiver burden and promotes 

sustained caregiving capacity [53]. 

Nutrition and Lifestyle 

Dietary Adjustments to Enhance Medication Absorption 

Certain dietary components can affect the absorption of PD medications. Nurses 

educate patients on timing protein intake to avoid interference with Levodopa 

absorption and recommend diets rich in fiber to combat constipation, a common PD 

symptom [54]. Hydration status is also monitored to prevent dehydration and support 

overall health [55]. 

Role of Exercise in Neuroprotection and Symptom Management 

Regular physical activity has been shown to improve motor function and may have 

neuroprotective effects. Nurses encourage patients to engage in exercises tailored to 

their abilities, such as walking, swimming, or tai chi, and provide guidance on 

maintaining a consistent exercise routine [56]. Collaborating with physical therapists 

ensures exercises are safe and effective [57]. 

Cognitive and Communication Interventions 

Strategies for Managing Cognitive Decline 

Cognitive impairments are common in PD. Nurses implement cognitive stimulation 

activities and provide strategies to enhance memory and executive function, such as 

using calendars, lists, and structured routines [58]. Monitoring cognitive changes 
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allows for timely interventions and support [59]. 

Speech Therapy 

Speech difficulties, including hypophonia and dysarthria, affect communication. 

Nurses refer patients to speech-language therapists and reinforce techniques learned 

during therapy sessions, such as voice exercises and articulation practices, to 

improve speech clarity [60]. Encouraging the use of alternative communication 

methods, like writing or electronic devices, can also be beneficial [61]. 

Palliative Care and Advanced Stages 

End-of-Life Care Considerations 

In advanced PD stages, palliative care focuses on symptom relief and quality of life. 

Nurses assess and manage pain, respiratory difficulties, and other distressing 

symptoms, ensuring comfort and dignity [62]. They facilitate discussions about 

advance directives and end-of-life preferences, respecting patient autonomy and 

cultural values [63]. 

Support for Dignity in Advanced PD 

Maintaining dignity involves addressing physical, emotional, and spiritual needs. 

Nurses provide compassionate care, support patients' self-esteem, and involve them 

in decision-making processes. Educating families about disease progression and 

caregiving techniques fosters a supportive environment that honors the patient's 

dignity [64]. 

In summary, nursing interventions in PD encompass a holistic approach addressing 

medication management, mobility, psychosocial support, nutrition, cognitive 

function, and end-of-life care. Through comprehensive and patient-centered 

strategies, nurses play a vital role in enhancing the quality of life for individuals 

living with Parkinson's Disease. 

 

2. Conclusion 

Parkinson’s Disease (PD) is a complicated neurodegenerative condition that 

profoundly affects both motor and non-motor abilities, posing considerable obstacles 

in diagnosis, therapy, and care provision. The pathogenesis of Parkinson's disease is 

primarily caused by the loss of dopaminergic neurons in the substantia nigra, leading 

to a disturbance of basal ganglia circuits. The participation of additional 

neurotransmitter systems, including serotonergic, noradrenergic, and cholinergic 

pathways, underscores the complex interaction of biochemical and anatomical 

alterations that form the basis of the disease's many symptoms. This complexity 

requires a comprehensive approach to treatment and care. 

Motor dysfunction, characteristic of Parkinson's disease, presents as bradykinesia, 

stiffness, tremor, and postural instability, significantly diminishing patients' quality 

of life. The symptoms are mostly due to dopamine depletion, but are intensified by 

the interaction of non-dopaminergic systems. Non-motor symptoms, including as 

cognitive deterioration, emotional problems, autonomic dysfunction, and speech 
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difficulties, exacerbate the illness burden. The Unified Parkinson’s Disease Rating 

Scale (UPDRS) and other diagnostic instruments are essential for evaluating 

symptom intensity and progression, assisting doctors in customizing treatment 

approaches. 

Nursing interventions are essential in the management of Parkinson's Disease, 

including medication administration, mobility assistance, psychological support, 

dietary counseling, and palliative care. Ensuring compliance with dopaminergic 

medications, treating motor problems such dyskinesia, and mitigating adverse effects 

are essential aspects of nursing care. Strategies for mobility and fall prevention, 

encompassing physical therapy and home modifications, are crucial for preserving 

patient autonomy and safety. Psychosocial assistance, designed to mitigate sadness, 

anxiety, and social isolation, emphasizes the necessity of treating the emotional and 

mental health requirements of both patients and caregivers. 

The incorporation of lifestyle alterations, especially physical activity and nutritional 

changes, improves symptom management and may aid in neuroprotection. 

Interventions aimed at cognitive and communicative deficits, including speech 

therapy and cognitive stimulation, tackle essential components of quality of life that 

frequently deteriorate in the advanced stages of Parkinson's disease. As the illness 

advances, palliative care becomes greater significance, emphasizing symptom 

alleviation, dignity, and comfort during the later stages. Nurses are essential in 

coordinating interdisciplinary treatment, advocating for patients, and offering 

information and support to caregivers, so promoting a comprehensive approach to 

disease management. 

Notwithstanding considerable progress in comprehending Parkinson's Disease, 

numerous problems persist, such as early identification, efficient care of non-motor 

symptoms, and the creation of disease-modifying medications. Recent investigations 

into biomarkers, genetic determinants, and neuroprotective approaches show 

potential for revolutionizing Parkinson's disease treatment. The investigation of 

novel therapeutics, including deep brain stimulation and gene therapy, provides 

optimism for enhancing outcomes and decelerating disease development. 

In summary, Parkinson’s Disease necessitates a holistic and multidisciplinary 

strategy that integrates medicinal, rehabilitative, and psychological interventions to 

tackle its intricate and progressing characteristics. Nurses, as essential members of 

the healthcare team, are crucial in providing patient-centered care, advocating for 

quality of life, and assisting families and caregivers across the disease continuum. 

Ongoing research and collaborative initiatives are crucial for enhancing care, 

mitigating the disease's impact, and ultimately increasing the quality of life for 

persons afflicted with Parkinson’s Disease. 
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