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ABSTRACT:  

Introduction: 

Dementia is a progressive neurodegenerative disorder marked by a decline in memory, cognition, and 

behavioral functioning, ultimately leading to loss of independence. With Alzheimer’s disease being the most 

prevalent form, dementia presents in various subtypes, each with distinct clinical and pathological features. 

Objectives: 

This review aims to comprehensively explore the types of dementia, elucidate the underlying pathophysiology, 

identify key risk factors, examine current diagnostic and therapeutic strategies, and highlight future directions 

in research and management. 

Methods: 

An extensive literature review was conducted using peer-reviewed articles, clinical guidelines, and 

epidemiological studies related to dementia. Data were analyzed to identify trends in disease prevalence, 

diagnostic advancements, and therapeutic approaches. 

Results: 

Alzheimer’s disease accounts for 60–80% of dementia cases, characterized by amyloid-beta plaques and 

neurofibrillary tangles. Other forms include vascular dementia, Lewy body dementia, and frontotemporal 

dementia. Major risk factors include aging, cardiovascular conditions, depression, genetic mutations, and 

environmental influences. Advances in biomarkers, neuroimaging, and molecular diagnostics have enhanced 

early detection, though diagnostic challenges remain. Current pharmacological treatments provide 

symptomatic relief but fail to halt disease progression. Non-pharmacological interventions and caregiver 

support significantly improve patient quality of life. 

Conclusion: 

The global burden of dementia is escalating, with cases projected to surpass 130 million by 2050. Tackling 

this public health crisis requires early diagnosis, integrated care, supportive policies, and sustained research 

into disease-modifying therapies. Future breakthroughs in diagnostics and treatment offer hope for improved 

outcomes and quality of life for patients and caregivers alike. 

 

 

1. Introduction 

Progressive cognitive decline and neuropsychiatric 

symptoms are hallmarks of dementia, a syndrome that 

is most frequently caused by Alzheimer's disease (AD), 

which accounts for 60–80% of cases [1]. An estimated 

24 million people worldwide suffer from dementia, and 

until 2040, this number is predicted to grow every 20 

years. The neuropathological features of the AD brain 

include intracellular neurofibrillary tangles and 

widespread and neuritic extracellular amyloid plaques, 
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which are often encircled by dystrophic neurites. These 

characteristic diseases are frequently accompanied by 

reactive microgliosis and the death of synapses, 

neurons, and white matter [2]. Lewy body dementia, the 

dementia-Parkinson complex, frontotemporal 

dementia, and vascular dementia are examples of 

neurodegenerative dementias. The prevalence of other 

dementia subtypes is less than 1%, and the 

epidemiological markers that are now available are not 

very reliable [3]. Dementia patients often live for seven 

to ten years after their symptoms start. Dementia is one 

of the biggest problems of this century and imposes a 

great strain on society as well as on caretakers [4]. 

Although there isn't a cure or disease-modifying 

treatment for dementia at this time, improved policies 

can help those who have the illness, and their families 

cope with it and make sure they have access to high-

quality social and health care [1]. 

"The Global Burden of Dementia: Prevalence, 

Incidence, and Impact" 

With an expected 51.6 million afflicted globally in 

2019 (5), the burden of dementia is rising quickly. In 

sub-Saharan Africa, prevalence rates range from 2–4%, 

while in Latin America, they range from 8.5% (6). 

Prevalence rates are often greater in high-income 

nations; Japan leads the pack with 3,079 cases per 

100,000 (5). Dementia is expected to affect 75.62 

million individuals in 2030 and 135.46 million in 2050, 

roughly doubling every 20 years (7). In low- and 

middle-income nations, where 58% of dementia cases 

were reported in 2010, this trend is anticipated to climb 

to 71% by 2050 . With worldwide expenses estimated 

at US $818 billion in 2015 and expected to reach US $1 

trillion by 2018, the economic impact is significant(6). 

Pathophysiology of dementia 

Cognitive decline and behavioral abnormalities are 

hallmarks of dementia, especially Alzheimer's disease 

(AD), a complicated neurological disorder (8). 

Cerebrovascular disease and protein aggregation, 

including amyloid-β plaques and neurofibrillary 

tangles, are part of the pathogenesis (9). Although the 

precise triggers are yet unknown, the amyloid cascade 

hypothesis postulates that aberrant amyloid-β synthesis 

starts secondary events (10). Cholinergic dysfunction, 

changes in glutamatergic neurotransmission, anomalies 

in tau proteins, oxidative stress, and calcium 

dysregulation are other important pathways (11). 

Memory problems and other cognitive impairments are 

caused by these processes, which also cause neuronal 

death and damage. The clinical picture of dementia in 

older adults is complicated by the prevalence of mixed 

neuropathologies (9). Developing efficient diagnostic 

methods and therapies for dementia, especially AD, 

requires an understanding of these fundamental 

mechanisms. 

PATHOPHYSIOLOGY OF DEMENTIA 

Risk Factors for Dementia: 

Several important risk factors for dementia are 

identified by meta-analyses and systematic reviews . 

Risk factors for cardiovascular disease, such as diabetes 

mellitus, dyslipidemia, and hypertension, are linked to 

an increased risk of dementia (12). There is strong 

evidence linking type 2 diabetes to vascular dementia 

and Alzheimer's disease. Dementia risk is also highly 

associated with depression, especially in later life, and 

decreased social interaction frequency (13). Although 

more thorough longitudinal studies are required, 

environmental factors like air pollution, pesticide 

exposure, and vitamin D insufficiency may increase the 

incidence of dementia (14). Most of the data comes 

from cardiovascular research, but the quality and 

geographic representativeness of the evidence vary 

depending on the risk variables. While not all 

relationships can be proven to be causal, controlling 

modifiable risk factors, particularly cardiovascular 

risks, may help prevent dementia and cognitive 

decline(12). 
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The Role of Genetics in Dementia : 

Age-related dementias, especially frontotemporal 

dementia (FTD) and Alzheimer's disease (AD), are 

significantly influenced by genetics. While genome-

wide association studies have found other risk genes, 

family forms of AD are associated with mutations in 

the APP, PSEN1, and PSEN2 genes . Mutations in the 

MAPT, GRN, VCP, CHMP2B, TARBDP, FUS, and 

C9orf72 genes are linked to FTD (15). Most instances 

are caused by intricate combinations between genetic 

and environmental variables, however others have a 

definite genetic etiology with autosomal dominant 

inheritance. Those with a family history have a higher 

lifetime risk of dementia (20%) than the general 

population (10%)(16). By modifying gene expression 

without modifying DNA sequences, epigenetic 

processes such as DNA methylation, non-coding 

RNAs, and chromatin remodeling also contribute to the 

pathophysiology of AD and FTD(17). 

The Clinical Spectrum of Dementia: 

Mild cognitive impairment (MCI) and severe phases 

are at opposite ends of the clinical continuum of 

dementia. Many studies concentrate on early to 

moderate dementia, however people with severe 

dementia maintain environmental interactions and 

display individual distinctions rather than being in a 

"vegetative state" . Cognitive and behavioral state in 

advanced dementia can be measured using assessment 

instruments such as the Severe Impairment Battery and 

the Hierarchic Dementia Scale(18). Even in very 

moderately impaired people who don't quite fulfill MCI 

criteria, the degree of cognitive impairment in day-to-

day functioning and neuropsychological test 

performance can predict the chance of an AD diagnosis 

within five years(19). Numerous prognostic factors 

influence the progression from MCI to dementia, and 

neuropsychological profiles are important in 

forecasting results(20). Correlating clinical data with 

findings from neuroimaging, neurochemistry, and 

neuropathology requires an understanding of the full 

spectrum of dementia(18). 

Diagnostic Approaches for Dementia: 

Dementia diagnostic techniques have changed 

dramatically, incorporating a range of instruments and 

techniques. Current methods include biomarker 

analysis, neuroimaging, cognitive testing, and thorough 

clinical examinations. Using history taking, physical 

examinations, and cognitive tests, primary care 

physicians are essential in early diagnosis (21). 

Although there are obstacles to their practical 

implementation, cutting-edge methods like PET 

neuroimaging, genetics, and proteomics are being 

included in updated diagnostic criteria(22). Although 

biomarkers can increase the accuracy of diagnosing 

Alzheimer's disease, a comprehensive clinical 

evaluation is still necessary(23). New spectroscopic 

methods that show promise for dementia detection and 

monitoring include Raman and infrared spectroscopy . 

Despite these developments, dementia is still difficult 

to diagnose because of its variable symptoms, 

overlapping conditions, and potential for many 

etiologies, especially in elderly people(22). 

Challenges in Diagnosing Dementia: 

There are many difficulties in diagnosing dementia, 

➢ Early and precise diagnosis is crucial for 

effective therapy(24) 

➢ Symptoms vary and overlap with other 

illnesses, hindering diagnosis(22). 

➢ Dementias like Alzheimer's and 

frontotemporal dementias pose diagnostic 

challenges(25) 

Diagnostic skills have been enhanced by recent 

developments in biomarker research, such as 

proteomics, genomics, and neuroimaging . However, to 

improve biomarker analysis's consistency and 

dependability, global initiatives and method 

standardization are required . Although the integration 

of novel technologies such as PET scanning and 

biomarkers into updated diagnostic criteria exhibits 

potential, its clinical implementation is hindered by 

accessibility and availability issues (26). Research is 

still being conducted to improve diagnostic methods 

and get over these obstacles in dementia diagnosis. 
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Types of Dementia 

Multiple underlying reasons contribute to dementia, a 

degenerative cognitive illness. The four most prevalent 

kinds are 

TYPE1: Alzheimer's Disease 

CHARACTERISTICS:  

• Progressive neurological illness. 

• defined by the buildup of neurofibrillary 

tangles and amyloid plaques in the brain. 

• causes a slow deterioration in behavior, 

memory, and cognitive function. 

• Memory loss, especially of recent events, is a 

common early sign. 

• Later phases include issues with executive 

processes, language, and spatial awareness. 

 

PATHOLOGY:Neurofibrillary tangles (abnormalities 

of tau proteins) and amyloid plaques (clumps of beta-

amyloid proteins). 

SYMPTOMS:Personality changes, language 

difficulties, disorientation, confusion, and memory 

loss.(27) 

TYPE2: Vascular Dementia 

CHARACTERISTICS:  

• Caused by diminished blood supply to the 

brain because of cerebrovascular disorders, stroke, or 

transient ischemic attacks (TIAs). 

•  The location and degree of brain injury can 

affect the symptoms. 

•  May show up as a sharp or gradual loss in 

cognitive function. 

•  Frequently linked to other vascular risk 

factors, including diabetes, heart disease, and high 

blood pressure. 

PATHOLOGY: Brain tissue damage brought on by a 

shortage of blood flow. 

SYMPTOMS: Diminished judgment, Trouble 

organizing and planning, and issues focusing. 

Depending on where the strokes occurred, bodily 

symptoms may also be present.(28) 

TYPE3: Lewy Body Dementia 

CHARACTERISTICS:  

• Distinguished by the brain's aberrant protein 

deposits, or Lewy bodies. 

•  Visual hallucinations, altered cognition, and 

parkinsonian symptoms (such as tremors and rigidity) 

are distinctive clinical characteristics. 

•  Frequently misidentified as Parkinson's or 

Alzheimer's disease. 

•  One prevalent early sign is REM sleep 

behavior disorder. 

PATHOLOGY: Alpha-synuclein protein aggregates, 

or Lewy bodies, are seen in brain cells. 

SYMPTOMS: Sleep problems, parkinsonian 

symptoms, Variations in alertness and attention, and 

Visual hallucinations.(29) 

TYPE4: Frontotemporal Dementia 

CHARACTERISTICS:  

• Impacts the brain's frontal and temporal lobes, 

which oversee language, behavior, and personality. 

•  Exhibits noticeable alterations in language, 

conduct, and/or personality. 

•  Primary progressive aphasia (PPA) and 

behavioral variation frontotemporal dementia (bvFTD) 

are subtypes. 

•  Usually manifests earlier than Alzheimer's. 

PATHOLOGY: Several protein anomalies, such as 

tau, TDP-43, and FUS. 

SYMPTOMS: Alterations in behavior and personality 

(impulsivity, apathy), linguistic difficulties (word-

finding issues, for example), and a reduction in 

executive functioning.(30) 

Current Treatment Options for Dementia:  

Pharmacological and non-pharmacological therapies 

are currently available as dementia therapy alternatives.  

1. Non-pharmacological methods: 

• Behavioral therapy. 

• Sensory stimulation. 

• Cognitive and emotion-oriented interventions 

are advised. 

• Music therapy and therapies based on 

functional analysis have demonstrated notable benefits 

in the behavioral and psychological symptoms of 

dementia (BPSD).(31) 

 

 

http://www.jchr.org/


 
 

 

612 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(4), 608-616 | ISSN:2251-6727 

2.  pharmacological methods 

• Cholinesterase inhibitors like donepezil and 

galantamine.  

• Both analgesics and antipsychotics may help 

control BPSD,  

• Antipsychotics should be taken with caution 

because of their side effects. (32) 

The origin, symptom profile, and stage of dementia all 

influence treatment strategies. Although dementia 

cannot be cured, these treatments try to reduce 

symptoms, delay the disease's progression, and enhance 

quality of life. 

Cognitive Training and Rehabilitation for 

Dementia: 

Interventions for cognitive abnormalities in people with 

mild to moderate Alzheimer's disease and vascular 

dementia include cognitive training (CT) and cognitive 

rehabilitation (CR). The total body of evidence 

supporting CT is still small and of low to intermediate 

quality, despite certain studies suggesting possible 

advantages. The meta-analysis found no differences 

between the control conditions and cognitive training 

on any of the primary or secondary results that were 

analyzed. Because the measures employed for each 

outcome varied, most comparisons were made using 

the standardized mean difference approach. 

Standardized mean differences between cognitive 

training and control conditions varied from -0.11 to 

0.31, depending on the analysis. Additionally, it was 

generally agreed that the evidence from cognitive 

training programs up to this point was of poor to 

intermediate quality.  

None of the included studies evaluated longer-term 

outcomes associated with the trajectory of dementia, 

such as dementia severity and rates of admission to 

residential care. (33) 

Results from CT have been conflicting; some studies 

have found that it improves global cognition and 

training-specific skills, especially when used in more 

rigorous programs. There isn't much proof of better 

day-to-day functioning, though. Despite being less 

researched, CR has produced encouraging initial 

findings in one high-caliber RCT (34). Numerous trials 

may have produced exaggerated positive results due to 

methodological flaws such small sample sizes, 

ambiguous randomization techniques, and multiple 

testing (35). More well-planned research is required to 

offer more conclusive proof of CT and CR's 

effectiveness. 

Supporting Caregivers of People with Dementia: 

To manage care and lower societal expenditures, it is 

essential to support those who are caring for individuals 

with dementia. Numerous interventions have 

demonstrated efficacy in enhancing the well-being of 

caregivers and postponing the institutionalization of 

individuals receiving care. These consist of cognitive 

behavioral therapy, occupational therapy, and 

psychoeducation(36). Supportive group-based 

therapies have been shown to have a favorable effect on 

caregivers' psychological morbidity (37). With features 

including peer engagement, professional contact, 

information providing, decision support, and 

psychological support, internet-based interventions are 

becoming increasingly valuable resources. These 

therapies have the potential to lessen caregiver burden, 

anxiety, and depression, despite the generally poor 

quality of the research. Online psychological support 

and tailored information seem especially helpful. All 

things considered(36), helping caregivers through a 

variety of interventions can enhance both their own and 

the dementia patient's well-being while possibly 

lowering dependency on official care systems. 

Future Directions and Research 

Elaborate on the emerging trends and gaps in dementia 

research, including the focus on midlife, genetic risk 

factors, neuronal resilience, drug-target validation, 

clinical trial approaches, geographical and diversity 

gaps, life-course and multi-domain approaches, and the 

use of big data. 

 (1) Search extensively for contemporary research that 

highlights midlife as a crucial time for the development 

of early Alzheimer's disease pathology, paying 

particular attention to the structural and cognitive 

alterations in the brain that have been found..(38) 

 (2) Examine the present status of studies on the 

conversion of genetic risk factors for dementia into 

biological processes and possible targets for treatment.  

(3) Examine the most recent research on neuronal 

resilience in relation to dementia, including its 

contributing causes and potential applications in 

therapy or prevention.  
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(4) Examine current developments and ongoing 

difficulties in drug-target validation for dementia, 

taking into account both new strategies and the causes 

of previous failures.  

(5) Examine cutting-edge and enhanced techniques 

being used in dementia clinical trials, such as biomarker 

enrichment, adaptive designs, and novel outcomes. (39)  

(6) Recognize and evaluate the lack of diversity and 

regional gaps in the present dementia research, and 

investigate efforts to close these gaps.  

(7) Look into research that use multi-domain and life-

course approaches to comprehend the intricate 

interactions between variables affecting dementia risk 

and to guide population-level therapies. (40)  

(8) Examine the application of big data in dementia 

research, detailing its potential for improving 

prevention, prediction, and personalized treatment, 

while also outlining the technical, ethical, and 

regulatory hurdles that need to be overcome. (41) 

New Diagnostic and Therapeutic Approaches for 

Dementia: Future Directions" 

Considerable progress has been made in diagnosing and 

treating Alzheimer's disease (AD) and other dementias, 

according to recent studies. The pathological hallmarks 

of AD, tau tangles, The microtubule-associated protein 

tau lies at the heart of the tau hypothesis of Alzheimer's 

dementia (AD). In neuron axons, tau often stabilizes 

microtubules. Neurofibrillary tangles (NFTs) and 

microtubule breakdown are caused by unchecked tau 

phosphorylation in AD. Despite being essential to the 

pathophysiology of AD, the tau hypothesis is intimately 

related to the amyloid hypothesis and cannot fully 

account for all symptoms. According to recent studies, 

tau pathology may be triggered by amyloid-beta 

aggregation. Tau aggregates may be targets for early 

diagnosis and treatment. The goals of current treatment 

approaches are to stabilize microtubules, enhance tau 

clearance, or prevent tau phosphorylation or 

aggregation and amyloid-beta (Aβ) plaques, are the 

focus of current methods (42). While treatment 

interventions investigate anti-amyloid and anti-tau 

techniques, novel diagnostic tools strive for early 

diagnosis (43). Despite advancements, there are still 

obstacles in the way of creating viable biomarkers for 

early diagnosis and disease-modifying treatments. 

Current drugs do not stop the progression of the 

disease, although they do provide some symptomatic 

relief. To create more thorough diagnostic and 

treatment methods, future directions may involve 

merging several disease pathways. Innovative 

treatments are becoming more and more necessary as 

the population ages. To develop drugs with disease-

modifying qualities, ongoing clinical research focuses 

on addressing the underlying pathogenic pathways(44). 

Addressing the Global Impact of Dementia: 

One major worldwide health concern is dementia, 

which has: 

 - 46.8 million cases globally in 2015 

 -$818 billion in expenses 

 - 131.5 million cases are expected to occur by 2050(45) 

Global Reaction 

1.More than 20 countries have national dementia 

policy. 

2.Research and reports from the World Health 

Organization (WHO) 

3.G8 gatherings to talk about dementia; a thorough 

action plan developed by an international committee 

(46) 

Suggestions for an Action Plan 

1. Improving healthcare systems: To better care for 

individuals with dementia, healthcare infrastructure 

should be strengthened. 

 2. Increasing research funding: To better understand 

dementia and create effective treatments, 

approximately 1% of annual illness expenses should be 

allocated to research.  

3. Implementing risk reduction strategies: Putting 

strategies in place to lower the risk of dementia, such as 

controlling chronic diseases and encouraging healthy 

lifestyles(47). 

 4. Building a competent workforce: Educating medical 

personnel to offer dementia patients excellent care. 

Advancements and Difficulties 

  1.Despite the advancements, more work must be done 

to combat the escalating dementia crisis: 

  2.More money is needed to support healthcare 

services and research. 
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 3.To give dementia patients better treatment, 

healthcare systems must be changed(46). 

 4.Greater awareness and understanding of dementia 

are necessary to reduce stigma and promote supportive 

communities. 

Conclusion 

A complicated and progressive illness, dementia has a 

big influence on people, families, and healthcare 

systems. Early diagnosis, efficient management, and 

supportive care techniques are crucial for enhancing the 

quality of life for individuals impacted by dementia, as 

its prevalence is steadily increasing worldwide. 

Research advances highlight the significance of 

lifestyle changes, medical interventions, and 

community support, offering promise for improved 

treatments and possible preventive measures. In order 

to address dementia and create a more accepting and 

caring environment for those who live with the illness, 

healthcare professionals, caregivers, legislators, and 

society at large must work together. 
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