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ABSTRACT 

Neurodegenerative disorders, including Alzheimer’s and Parkinson’s, are the 

leading causes of dementia in the elderly. In the coming days, an alarming upsurge 

of dementia patients is expected with increasing life expectancy. This is the scenario 

not only in the developed world but also in the developing world, where older 

people live in vulnerable situations. Even in the COVID-19 (coronavirus disease-19) 

pandemic, the situation has worsened. Due to the limitations of conventional 

therapeutic strategies, it is necessary to explore integrated approaches consisting of 

both pharmacological and non-pharmaceutical interventions. As existing anti-

dementia drugs pose many adverse effects on patients, pharmacological 

intervention through naturally occurring agents should be employed to explore 

targeted therapy. Alongside, non-pharmacological interventions such as cognitive 

and motor rehabilitation, occupational therapy, and psychological therapy need to 

be explored. From this perspective, multidisciplinary approaches need to be 

employed in order to develop a sustainable patient-friendly treatment strategy for 

the management of these emerging health issues with tremendous social burdens. 
 

 

  

 

 

 

 

 

 
 

 
INTRODUCTION 

Neurological disorders, particularly those associated with dementia such as 

Alzheimer’s disease and Parkinson’s disease, constitute a major public health issue in 

elderly people. Globally, there are approximately 50 million people over the age of 65 

with dementia, and 70% of them have Alzheimer's disease (AD), and Parkinson’s 

disease stands next [1]. Aging is one of the most prominent risk factors for dementia 

that increases the incidence of neurological disorders [2, 3]. As life expectancy increases 

with the improved lifestyle, the incidence of dementia is expected to be increased in the 

future. More than any other natural calamities, the COVID-19 pandemic, in particular, 

puts elderly people with dementia at greater risk. Because of their multifactorial nature 

and the underlying complications such as COVID-19, the management of 

neurodegenerative disorders calls for an integrated approach.  

Despite tremendous efforts from the scientific community, no successful therapeutic 

agent is available that can interfere or reverse disease pathology [4]. The only therapy 

that is currently in use is symptomatic and does not play any interfering role in disease 

progression, rather poses several adverse effects on patients. In order to accelerate the 
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development of clinical agents, there is an urgent need to pay for collaborative efforts 

from multidisciplinary fields. Along with the pharmacological approach, strategies that 

include non-pharmacological approaches need to be incorporated to better cope with 

the growing incidence of these diseases.            

This review sheds light on the pathobiology, and the prevalence and current treatment 

strategy of neurodegenerative disorders. Advances in pharmacological intervention, 

particularly those of natural origin, with a special focus on phytochemicals are outlined. 

An integrated approach combining pharmacological and nonpharmacological 

interventions to curbing the incidence of neurodegenerative disorders has been 

discussed.  

 

METHODOLOGY  

Online databases, namely PubMed, Web of Science, Scopus, and Google Scholar were 

accessed to retrieve the information using a pair combination of keywords such as 

neurological disorders, dementia, Alzheimer’s and Parkinson’s, pathobiology, 

epidemiology, multidisciplinary approach, pharmacological interventions, non-

pharmaceutical interventions, and COVID-19. 

 

HALLMARKS OF NEURODEGENERATIVE DISORDERS  

Protein homeostasis (proteostasis) is crucial for maintaining the physiological function 

of the brain [5]. Impaired protein homeostasis and the resulting protein misfolding 

constitute major factors contributing to the pathobiology of neurological disorders [2]. 

It has been ascertained that the protein homeostasis system usually reduces protein 

aggregation by either correcting or degrading misfolded protein after the translation 

through chaperone function or autophagy mechanisms [6]. However, under proteotoxic 

stress, these homeostasis systems are swamped by the overproduced misfolded 

proteins; thus, misfolded proteins, which are escaped from these systems, are 

aggregated into high oligomers and amorphous assemblies, leading to high ordered 

amyloid fibrils and plaques. This scenario is also supported by many other signaling 

cascades, including environmental changes, post‐translational modifications, 

mitochondrial dysfunction, calcium-induced protein misfolding, and post‐translational 

modifications, affecting protein homeostasis systems and promotes protein misfolding 

bidirectionally [7]. Furthermore, excessive intracellular calcium accumulation caused 

NMDA receptor overactivation, leading to ROS/RNS production and endoplasmic 

reticulum (ER) stress. Oxidative stress, together with misfolded protein, promotes the 

activation of microglia and astrocytes which release inflammatory mediators and 

reactive free radicals that take part in neuroinflammation and thereby damage the 

blood-brain barrier [8]. Neuroinflammation has a dual role in the brain, where mild 

inflammation provides immunity, while chronic inflammation causes tissue damage. 

Neuroinflammation generates the “vicious circle” phenomena, triggering an increased 

level of ROS/RNS, which reduces protein homeostasis capacity, which produces 

additional misfolded proteins and protein aggregates, directing to mitochondrial 

dysfunction, and neuronal injury [9, 10]. 
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EPIDEMIOLOGY AND CURRENT MANAGEMENT STRATEGY OF 

NEURODEGENERATIVE DISORDERS 

The two most prevalent neurodegenerative disorders include Alzheimer’s and 

Parkinson’s diseases that represent primary causes of dementia.  

 

Alzheimer’s disease 

Alzheimer’s disease is the most common neurodegenerative disorder worldwide and is 

responsible for the impairment of numerous key features in cognitive domains. For 

example, Alzheimer's disease (AD) among the elderly affects not only mood, spatial 

abilities, functional execution, but also language and memory processes [11]. Currently, 

AD prevails in approximately six million Americans aged 65 and over in the United 

States and is estimated to be 13.8 million by 2050 and is the sixth leading cause of death 

[1]. Pathological confirmation of AD is primarily characterized by the extracellular 

formation of amyloid plaques due to the aggregation of amyloid-beta (Aβ) and the 

intraneuronal deposition of neurofibrillary tangles (NFT) by hyperphosphorylated tau 

protein in the brain. With the multifunctional etiology and complexity of the disease, 

nearly all the drug treatments tested for AD have failed so far to show any efficacy or 

most of them are symptomatic. However, clearance of Aβ and phosphorylated tau 

depositions could be a curative for AD treatment. Indeed, several potential pathways 

have been shown to be involved in Aβ clearance and could be a curative for improving 

brain functions [12]. In addition, tau-targeting therapies have shown promise in 

numerous preclinical studies to improve cognitive impairments in AD [13]. It is also 

known that cholinergic synaptic transmission is known to be involved in memory 

processing in the main brain region, the hippocampus, and alterations with this 

neurotransmitter result in the degeneration of cholinergic neurons. Similarly, evidence 

from the post-mortem AD brain also shows the declination of choline acetyltransferase 

(ChAT) enzymes, neurotransmitter choline acetyltransferase (Ach) and its nicotinic and 

muscarinic receptors in the cerebral cortex and hippocampus [14]. Regarding the 

treatment of AD, most of the drugs currently available on the market are therefore 

predominantly based on the inhibition of cholinesterase, although their efficacy 

remains questionable as many of them may possess adverse side effects and are unable 

to fully comply to halt the progression of the disease [15].  

 

Parkinson’s disease 

Parkinson’s disease, also known as Lewy Body disease, is a chronic, progressive 

neurodegenerative condition of aging and is associated with motor dysfunction. 

Abnormality in motor function such as postural reflex, resting tremor, bradykinesia, 

and rigidity is a common feature in Parkinson's disease (PD), however, variable non-

motor constellation symptoms that are autonomic, sensory, cognitive, and psychiatric 

changes have also been well documented. PD is the second most common 

neurodegenerative disorder after AD, affecting more than 6 million people worldwide 

and is expected to double by 2040 [16]. Due to a lack of knowledge regarding the 

underlying pathobiology of PD, there are currently no complete curative therapies. 

Although some of the symptomatic treatments are available, it has very few or no 

capabilities to halt the disease progression. So even though U.S. FDA-approved 

levodopa is an effective treatment option especially for early-stage PD that improves 

the motor features dramatically, however, prolonged use of this drug results in 

significant adverse side effects [17]. There is therefore novel method such as restoration 
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of striatal dopamine by restoring dopamine-producing cells using stem cell-derived 

neurons [18] or reduction in α-Synuclein production either halting the translation of the 

α-synuclein gene [19] or by enhancing its clearance [20] or restoration of the 

nigrostriatal pathway [21] could be a useful therapy for prevention of ongoing 

neurodegeneration and progression of the disease. 

 

MANAGEMENT OF NEURODEGENERATIVE DISORDERS THROUGH 

MULTIDISCIPLINARY APPROACHES  

Being multifactorial diseases, the proper management of neurodegenerative disorders 

requires a multidisciplinary approach that represents pharmacological and non-

pharmacological interventions (Figure 1). While these approaches are individually 

inadequate, their combination may hold substantial clinical prospects against 

neurodegenerative disorders. 

 

 

Figure 1. An outline on the multidisciplinary approaches in the management of neurodegenerative disorders. 

 

Pharmacological interventions 

Several compounds have shown pharmacological potential against pathological 

outcomes of neurodegenerative disorders. Compounds that confer neuroprotection 

through activating antioxidant and pro-survival systems, and protein clearance systems 

are of particular importance as degenerating neurons suffer from the exhausted 

antioxidant mechanism and compromised cell survival system [22-25] (Figure 2). Of 

neuroprotective agents, natural products, especially phytochemicals, offer a promising 

alternative to synthetic chemicals [26-42]. In addition to neuroprotective agents, natural 

substances that are prospective against COVID-19 may also help patients with COVID-

19 and associated complications [43-47]. 
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Figure 2. Pharmacological interventions through phytochemicals as a potential approach against 

neurodegenerative disorders. Phytochemicals can activate Nrf2 pathway and thereby induce antioxidant 

defense system that protects against oxidative stress-induced cellular damage. Phytochemicals can also 

activate protein clearance system and thereby protect neurons from degeneration. KEAP1, Kelch-like ECH-

associated protein 1; Nrf2, Nuclear factor erythroid 2-related factor 2; GPx, Glutathione peroxidase; SOD, 

Superoxide dismutase; HO-1, Heme oxygenase-1; GSH, Glutathione; ROS, Reactive oxygen species. 

 

Activating neuronal antioxidant defense and survival by natural compounds 

Phenolic compounds 

A substantial number of natural phenolics have demonstrated neuroprotective effects 

in models of neurodegenerative disorders including AD (Table 1). For example, 

sulfuretin-mediated activation of PI3K/Akt and Nrf2/HO-1 signaling shielded against 

Aβ-induced neurotoxicity in SH-SY5Y cells and primary hippocampal neurons [48]. 

Resveratrol attenuated Aβ-induced toxicity by stimulating PI3K/Akt/Nrf2 pathway [49]. 

Resveratrol also suppressed oxidative stress by stimulating antioxidant system via 

Nrf2/HO-1 signaling pathway in SAMP8 mice [50]. Rutin, a flavonoid, improved free 

radical scavenging activity in acrylamide or γ-radiation-induced neurotoxicity in male rats 

as evidenced by elevated p-PI3K, p-Akt, and p-GSK-3β content and the nuclear 

translocation of Nrf2, reduced MDA levels, reduced expressions of IL-1b and IL-6, and 

increased IGF1 and NGF levels [51]. Hesperidin improved learning and memory 

function and locomotor activity in 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine-

induced experimental Parkinson’s disease in mice via reducing cyclooxygenase-2 and 

inflammatory cytokines [52]. Moreover, hesperidin repressed GSK-3β activity, along 

with an escalation in anti-oxidative defense in the APPswe/PS1dE9 transgenic mouse 

model of AD [52]. Furthermore, oleuropein protected against ischemia/reperfusion 

injury in male ICR mice by activating anti-apoptotic and anti-inflammatory activities 

[53]. Sitagliptin, quercetin, and its combination reduced the AD severity via enhancing 

Nrf2/HO-1 pathway as evidenced by decreased MDA and increased SOD, CAT, and 

GSH [54]. 

 

Non-phenolic compounds 

Neuroprotective potentials of numerous non-phenolics natural products are frequently 

studied against OS in AD and other NDDs models (Table 1). Brassicaphenanthrene A, a 
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non-phenolic compound from Brassica rapa showed HT-22 neuronal cell protection 

against excitotoxicity evidenced by increased HO-1, Nrf2 (its content and translocation) 

and, GSH, glutamine cysteine ligase, ARE promoter activity and phosphorylation Akt 

via regulating JNK and PI3K/Akt regulatory pathways [55]. Similarly, Acerogenin A, 

extracted from Acer nikoense, mediated activation of the PI3K/Akt/Nrf2/HO-1 pathway in 

HT22 cells displayed protection against glutamate-mediated oxidative injury [56]. It 

decreased ROS production and enhanced Nrf2 translocation, HO-1 expression and 

phosphorylation consequently protecting cell death [56]. Besides, several bio-active non-

phenolic compounds have efficient neuroprotective effects and thus, enhance their 

implications in alleviating neurodegenerative diseases. 

 

Table 1. Natural compounds activating cell survival system. 

Compound 

 

Dose Experimental disease model Specific target pathway Research outcomes and molecular 

changes 

Ref. 

Phenolic compounds 

Sulfuretin 

 

20 μM SH-SY5Y cells and 

primary  

hippocampal neurons treated 

with Aβ25–35  

PI3K/Akt and Nrf2/HO-1 

Pathways 

↑Cell survival  

↓ ROS, ↑HO-1 

↑PI3K/Akt 

↑Nrf2 

[48] 

Resveratrol 20, 40 mg/kg SAMP8 mice (AD model) Nrf2/HO-1 signaling Attenuation of memory loss 

↑SOD, GSH-Px, CAT, and HO-1 

↑Nrf2 

↓MDA,  

↓ Erβ and Aβ 

↑ChAT protein expression 

[50] 

10, 20, 40 μM PC12 cells treated with Aβ1-42 PI3K/Akt/Nrf2 pathway ↑Cell survival  

↑HO-1, Nrf2, PI3K, and p-Akt 

↓MDA and ROS 

[49] 

Sitagliptin, 

quercetin and its 

combination 

100 mg/kg Aβ induced AD male Sprague-

Dawley rats 

Nrf2/HO-1 pathway Attenuation of memory loss 

↑SOD, CAT and GSH,  

↓MDA, Aβ1-42 

[54] 

Rutin 200 mg/kg p.o. 

daily 

Acrylamide or γ-radiation-

induced neurotoxicity in male 

albino SD rats 

PI3K/Akt/GSK-3β/Nrf-2 

pathway 

↑p-PI3K, p-Akt, p-GSK-3β 

↑NRF-2, ↓MDA 

↓GST 

↓IL-1b, IL-6 

↑IGF1, NGF 

[51] 

Hesperidin 50 mg/kg b. w 1-Methyl-4-phenyl-1,2,3, 

6-tetrahydropyridine (MPTP)-

induced PD mice 

 

 

↑ IL-1β, TNF-α, IL- 6,4,10 

↓ GFAP, iNOS, and COX-2 

[91] 

 50 or 100 mg/kg per 

day) APPswe/PS1dE9 

transgenic mice 

 

MDA and H2O2 level/ 

GSH/ T-AOC/ GSK-3β 

↓ MDA and H2O2 level 

↑ GSH, T-AOC, and mitochondrial 

complex I–IV activity 

↓ GSK-3β 

[52] 

Oleuropein 100 mg/kg Ischemia/reperfusion injury in 

male ICR mice  

 ↓Cerebral infarct volume 

↓cleaved caspase-3 

↑Bcl-2 

↓Bax 

[53] 

Non-phenolic compounds 

Brassicaphenanth

rene A 

 

2.5–25 μM Glutamate-induced 

excitotoxicity in HT-22 neuronal 

cells 

 

Nrf2/HO-1, PI3K/Akt and 

JNK pathways 

↑HO-1, Nrf2 

↑GSH 

↑Nrf2 nuclear translocation 

↑pAkt  

[55] 

Acerogenin A 30 uM Glutamate-induced 

neurotoxicity in HT22 cell line 

PI3K/Akt/Nrf2/HO-1 

pathway 

↓ROS 

↑HO-1 

↑Nrf2 

↑pAkt 

[56] 

ROS, Reactive oxygen species; HO-1, Heme oxygenase-1; P13K, Phosphatidylinositol 3-kinase; Akt, Protein kinase B; Nrf2, Nuclear factor erythroid 

2-related factor 2; SOD, Superoxide dismutase; GSH-Px, Glutathione peroxidase; CAT, Catalase; MDA, Malondialdehyde; ERβ, Estrogen receptor β; 
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ChAT, Choline acetyl transferase; p-GSK-3β, Phospho Glycogen synthase kinase 3 beta; GST, Glutathione-S-transferase; IL-1β, Interleukin-1β; IL-6, 

Interleukin-6; IGF1, Insulin growth factor-1; NGF, Nerve growth factor; TNF-α , Tumor necrosis factor α; COX-2, Cyclooxygenase-2; GFAP, Glial 

fibrillary acidic protein; iNOS, Inducible nitric oxide synthase; H2O2, Hydrogen peroxide; T-AOC, Total antioxidant capacity; Bcl-2, B-cell 

lymphoma 2; Bax, BCL2 Associated X. 

 

Activating protein clearance system by natural compounds 

Phenolic compounds 

Several phenolic compounds are found to be effective in clearing protein aggregates 

(Table 2). For instance, a natural phenolic component of extra-virgin olive oil, 

oleocanthal, can ameliorate Alzheimer’s disease by enhancing Aβ clearance from the 

brain through up-regulation of P-glycoprotein (P-gp) and LDL lipoprotein receptor-

related protein-1 (LRP1), major Aβ transport proteins, at the blood-brain barrier (BBB) 

[57]. Oleuropein aglycone activated neuronal autophagy in Huntington disease mice 

[58]. Another phenolic compound kaempferol, derived from kale, beans, tea, spinach 

and broccoli also acts as an autophagic enhancer by increasing the microtubule-

associated protein light chain-3 (LC3-II) suggesting more general protection in 

Parkinson’s disease [59]. 

 

Table 2. Natural compounds enhancing the clearance of protein aggregates 

Compound 

 

Dose Experimental disease 

model 

Specific target 

pathway 

Research outcomes and molecular changes Ref. 

Phenolic compounds 

Oleocanthal 10 mg/kg C57BL/6 wild-type male 

mice (125I-Aβ40, 30 nM) 

Aggregates 

clearance 

↑125I-Aβ40 degradation 

↑P-gp and LRP1 expression 

[57] 

Oleuropein aglycone 50 mg/kg of diet transgenic TgCRND8 

mice 

Autophagy Anti-inflammatory and antioxidant effects 

↑Neuronal autophagy 

[58] 

Kaempferol 30 mM SH-SY5Y cells  Autophagy ↑Neuronal autophagy 

↑LC3-II 

[59] 

Non-phenolic compounds 

Berberine 40 mg/kg BW of 

mice, 

50 μM in 

HEK293 cells 

Transgenic N171-82Q 

mice, 

Htt-transfected HEK293 

cells 

Autophagy Alleviates motor dysfunction  

↓P62  

↑LC3B-II 

[92] 

Sulforaphane  0.5 mg/kg SFN 

10uM in HeLa 

and HEK293 

cells  

HeLa and HEK293 cells 

transfected with GFP-

tagged Htt-exon1 

containing 74Q 

GFPu transgenic UPS 

function model mouse 

UPS-mediated 

proteolysis 

↑chymotrypsin-like, caspase-like, and trypsin-like 

activities 

↑LC3-I and LC3-II protein levels 

[61] 

Geldanamycin  500nM Drosophila – N-terminal 

HTT fragment Q128 

R6/2 mouse – HTT exon 

1 Q150 

COS1 cells – express N-

terminal HTT Q51 

Molecular 

chaperone 

system 

↑Hsp70, 

Hsp40, and Hsp90 expression 

[62] 

Celastrol  1.6 uM HeLa, PC12 cells, 

HSF1+/+ and HSF1-/- 

mouse embryo 

fibroblast (MEF) cells 

Upregulate hsp 

gene expression 

↑Hsp70 

↓Q57-YFP-aggregates 

[63] 

P-gp, P-glycoprotein; LRP1, LDL lipoprotein receptor related protein-1; LC3-I, Microtubule-associated protein light chain-3-I; LC3-II, Light chain-3-

II; Hsp70, 70-kDa heat shock proteins; Hsp90, Heat shock protein 90. 
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Non-phenolic compounds  

Researchers are also interested in the non-phenolics natural products to observe their 

effect on protein aggregates clearance in different neurodegenerative diseases as 

depicted in Table 2. In a study, transgenic N171-82Q mice model of HD as well as Htt 

transfected non-neuronal cell model (HEK 293 cells) were monitored for the alleviation 

of motor dysfunction and cell survival. Diseased mice were treated with 40 mg/ kg BW 

berberine whereas the HEK 293 cells were treated with 50uM berberine. The compound 

induced autophagy promoting the degradation of mutant huntingtin reducing the 

expression of P62 meanwhile elevating the LC3B-II protein expression [60]. The UPS-

mediated proteolysis activity of sulforaphane (0.5 mg/kg and 10uM) in GFPu transgenic 

UPS function model mouse as well as in HeLa and HEK293 cells overexpressed with 

GFP-tagged Htt-exon1 containing 74Q [61]. Sulforaphane induced both autophagic and 

proteasomal activities in an in vitro and a transgenic mouse model by reducing mHtt 

mediated neurotoxicity and accumulation in HD cell models. A significant increment in 

the caspase-like, trypsin-like and chymotrypsin-like activities including the expression 

of LC3-I and LC3-II protein levels were reported [61]. Fujikake et al. observed the effect 

of geldanamycin (500 nM) in Drosophila with Q128 R6/2 HTT N-terminal fragment and 

mouse model of HTT exon 1 Q150 mutations including the cell lines like COS1 cells 

expressing N-terminal HTT Q51. Geldanamycin induced multiple molecular 

chaperones on polyQ-induced neurodegeneration with the increment in Hsp70, Hsp40, 

and Hsp90 expressions promoting aggregates clearance [62]. Celastrol was treated (1.6 

μM) in various cell lines transfected with Q57-YFP to make the HD model in HeLa, 

PC12 cells, HSF1+/+ as well as HSF1-/- mouse embryo fibroblast (MEF) cells. It 

significantly up-regulated HSP gene expression (HSF1) promoting the solubility of 

polyglutamine aggregates in sodium dodecyl sulfate (SDS) with the increased 

expression of autophagy markers Hsp70 and accelerated the clearance of Q57-YFP 

aggregates [63]. All these studies provide the significant contribution of non-phenolic 

natural products in protein aggregates clearance in various neurodegenerative diseases 

by promoting autophagy or chaperone-mediated pathways. 

 

Nonpharmacological interventions 

Non-pharmacological interventions (NPI) represent an important complement to 

standard pharmacological treatment in various neurodegenerative disorders. Especially 

in the time of pandemic situation, non-pharmacological strategies instead of 

therapeutic regimens can be easier to follow by the patients. Accumulating evidence 

suggests that NPI is not only effective in reducing cognitive decline but also in 

improving psychosocial problems in those with mild cognitive impairment. Since there 

is no effective treatment for dementia, what is available is only to relieve symptoms [64], 

NPI is considered a favorable alternative to preventive strategies, because of no or leas 

side effects. Furthermore, the efficacy of the currently available drug is very limited and 

because of brain plasticity, the interest in NPI for managing patients with dementia is 

expanding day by day. 

Patients with dementia have been treated with many non-pharmacological treatments, 

targeting functional, cognitive, and neuropsychiatric aspects have been proposed [65]. 

In the cognitive approach, which is also emotion-oriented, patients with dementia can 

improve cognitive, emotional, and social functioning by some common treatments 

including, reality orientation therapy, reminiscence therapy, and validation therapy 

[66]. In addition, self-confidence may also potentially contribute to the management of 

dementia complicated with pandemic such as COVID-19 [67]. 
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Reality orientation (RO) is a process of cognitive stimulation [68], that helps the patients 

talk about various arguments related to their daily activities and recent events. 

Encouraging the patient to be socially connected is an important part of the therapy [69, 

70]. Reports suggest that RO therapy presents the patient with continuous memory and 

orientation information about the personal environment and problems [69, 70]. 

Another interesting non-pharmacological intervention is “Reminiscence therapy”. This 

therapy can give a feeling of satisfaction, fulfillment, and comfort, which helps patients 

with memory and other neurodegenerative disorder. The therapy involves recalling the 

events from memories. it encourages older patients to communicate and interact with a 

listener in the present. The therapy settings can be either in a group session or in a one-

on-one setting [71]. Digital therapy is also an option, allowing multiple users to 

participate in therapy at the same time. In addition, Digital RT provides the facility, for 

example, to upload personal content and to present individual triggers for personal 

memory [72]. In a recent study, digital therapy has been introduced which can be a 

solution in the pandemic time for patients. 

Physical activity has been suggested as one of the basic methods of improving cognitive 

function, and it can undoubtedly improve the disease situation of neurodegeneration 

disorder patients [73]. Regular physical activity helps improve cognition and reduce the 

risk of AD, dementia, or other NDDs and delay their progression. Several studies 

reported some promising outcomes with exercise in mild to moderate cognitive 

impairment in depressed older adults [73]. However, more research is essential in this 

area to delineate the mechanism of physical activity in NDD as a non-pharmacological 

intervention. 

Psychological therapy is one of the most common and widely known therapy for 

memory-related diseases. Psychological interventions have been studied very widely in 

improving the general psychological condition and disease condition of patients [74, 75]. 

Both one-on-one and group session methods are found effective in dementia and 

depression-related problems of patients. The overall success of psychiatric 

interventions in a patient with dementia or mild cognitive impairment depends on the 

outcomes of depression, anxiety, psychological distress, or mental health-related 

quality of life. Cognitive-behavioral therapy, psychodynamic therapy, interpersonal 

therapy, and supportive counseling are the main psychotherapeutic approaches, 

including evidence of efficacy in treating related disorders in elderly patients.  

Apart from these, there are some other therapies or methods that can improve the 

condition of patients and delay the progression of the disease. Although there is no 

clear and specific mechanism, the treatment methods with some different kinds of 

therapy can play a great role in improving a patient’s condition and mental state. Lately, 

different methods such as art, music, aromatherapy, and meditations have gained 

attention in the field of non-pharmacological intervention of NDD management. 

Clinical studies have proved the efficiency of these therapies. Singing and music-with 

movement have been shown to be effective in people with dementia. In music therapy, 

singing can create a sense of wellbeing and strengthen the patient’s positive self-esteem, 

sense of achievement, and sense of kinship [76]. Also in clinical studies, the promising 

effects of musical interventions such as group music therapy (GMT) and recreational 

choir singing (RCS) have been shown in elderly dementia patients [77]. Music therapy 

is generally held by expert personnel, still, it can play a great role in reducing the 

caregiver burden in a situation when social distancing is mandatory.  

Clinical research has also been conducted for proving the efficiency of art-based 

therapy for patients with memory and neuronal disorders [78, 79]. Art therapy is a 
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treatment for problems of the mind and behavior. Art can be used as a way to express 

and communicate thoughts and feelings. The goal of art therapy is to help patients in 

ways that help them change and 'grow' on a personal level. Generally, traditional art 

therapies include mainly simple art activities such as painting with colors, sketching 

drawing graffiti, making collages and coloring pictures, which guide the patients to 

express feelings and share stories through the artwork which assist them to vent out 

emotions, improve attention, release stress and improve mental condition and mood 

during the treatment process [80, 81]. Creative arts (CA) modalities, including dance 

movement, drama, visual arts, are also used internationally for the treatment of 

depression and related symptoms [78]. Meditation is a term that encompasses a wide 

range of techniques and is an integral part of mindfulness-oriented intervention [82]. In 

its various forms, meditation has been shown to be associated with a reduction in 

symptoms in medical and psychiatric conditions, and beneficial brain changes in 

neuroimaging with long-term practice [83-85]. Practicing mindfulness meditation 

ultimately develops psychological well-being by increasing mindfulness and 

weakening responsiveness to mental stimuli by helping to divert attention from stimuli. 

It has also been found that the practice of meditation regularly is significantly 

responsible for enhancing cognitive flexibility and attentive effectiveness [86, 87]. 

In the time of global pandemic like COVID-19, maintaining social distancing and taking 

safety measurements is a non-negotiable matter for public health. In this situation, 

managing the health and mental state of patients with a neurodegenerative disorder, 

especially related to memory impairment is a very critical question. That’s why 

following some of the non-pharmacological methods for managing the condition can 

provide lots of benefits. The digital therapies, meetings, and classes will reduce the 

burden of caregiving to some extent and play important role in patient management.   

 

Care farm  

Healing agriculture or care farm is the concept of mentally healing the participants 

through agricultural activities related to horticulture, animals, and insects, resources, 

and environment related to gardening, animals, and insects, and ultimately connecting 

agriculture and people [88, 89]. A large-scale national policy of the dementia national 

responsibility system and the “Healing Agriculture R&D and Promotion Act”, which 

were promulgated in March 2020, laid the foundation for the development of healing 

agriculture in South Korea. The expansion of the domestic healing farm (care farm) 

industry is expected as the Ministry of Health and Welfare (MOHW) and Rural 

Development Administration (RDA) systematize cooperation to cure dementia and 

vitalizing rural areas. Recently, the Ministry of Health and Welfare (MOHW) 

announced an expansion of the use of healing programs for strengthening the cognitive 

function of the Dementia Relief Center (DRC) and healing programs of care farm 

through a cooperative MOU with the Rural Development Administration.  

Currently, the domestic care farm industry is in its infancy, but overseas is receiving 

systematic support from the state by recognizing the effects of improving healing, 

education, and quality of life based on the pluralistic functions of agriculture [90]. In 

South Korea, the combination of a relief center and a healing farm will provide priority 

support to dementia patients. Accordingly, additional expenses such as fees for use of 

agricultural healing facilities were stipulated to be available in the budget for the relief 

center. It is said that there is a high possibility that the form of a healing farm will 

develop into a form to support dementia patients. The key to strengthening dementia 

treatment and revitalizing agriculture is to establish a smooth collaboration system.  
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The Promotion Agency decided that the purpose of this collaboration was to develop a 

source of income for farmers and to promote the emotional stability of the people 

through the commercialization of agricultural healing functions through plants, 

animals, and insects. The initial model conceived for this is the field application of a 

healing tour program. It is divided into exchange healing type (increased life 

satisfaction), relaxation healing type (improving subjective happiness), and exercise 

healing type (increasing recovery elasticity and subjective vitality). In addition, it is 

planning to expand the operation of a dementia program to the village and a healing 

farming program linked to the safety center and farm.  

As the development of healing farms in the area of dementia is predicted, it is expected 

that a smooth connection with the development of agriculture should be achieved 

through the development of various programs and verification of the effectiveness. 

Recently, healing farming has been in the spotlight as one of the most effective 

programs for dementia prevention and cognitive support. In particular, it is attracting 

attention because it is an outdoor activity that has a low risk of infection and a sufficient 

distance when indoor activities are difficult due to COVID19. Therefore, care farm is 

expected to promote both rural economy and mental health. 

 

CONCLUSIONS AND FUTURE DIRECTIONS 

The current review highlights the prevalence of major neurological disorders that 

underlie dementia in the elderly and discussed multidisciplinary approaches, including 

pharmacological and nonpharmacological interventions to address these emerging 

public health issues. Pharmacological intervention through natural agents, particularly 

phytochemicals, hold significant promise in the development of therapeutics for 

neurological disorders, while existing drugs pose many side effects. However, 

phytochemical-based drug development has several limitations, including aqueous 

instability and poor bioavailability, and thus the need for advanced drug delivery systems 

such as nanoparticle-mediated drug delivery. On the other hand, nonpharmacological 

interventions represent a promising tool that can be combined with a pharmacological 

strategy to better cope with these multifactorial diseases. An integrated approach is, 

therefore, crucial for developing a sustainable strategy for the management of patients 

with neurodegenerative disorders that may be complicated by the current COVID-19 

pandemic. 
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