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ABSTRACT 

Socioeconomic status (SES) is increasingly recognized as one of the most powerful determinants shaping neurological health 
across the lifespan. Its influence extends far beyond traditional measures of income or occupation: it is an interconnected 
system of material resources, environmental exposures, educational opportunities, health literacy, neighborhood conditions, 
and access to medical care. In neurodegenerative diseases—such as Alzheimer’s disease, Parkinson’s disease, amyotrophic 
lateral sclerosis, and other chronic neurological conditions—SES is consistently linked to differences in disease risk, 
diagnostic timing, availability of treatment, and long-term disease outcomes. Individuals with lower SES face structural, 
environmental, and systemic barriers that delay access to neurological evaluation, limit participation in research, exacerbate 
disease progression, and restrict access to advanced therapies. These inequities persist across geographical, racial, and 
cultural contexts and are deeply rooted in institutional structures, historical patterns of discrimination, and uneven 
distribution of health-promoting resources. Drawing exclusively from validated studies and authoritative sources—including 
Neurology, Nature Reviews Neurology, the National Academies, and the European Academy of Neurology—this review 
synthesizes current evidence on the relationship between SES and neurodegenerative disease. It examines the mechanisms 
through which SES shapes vulnerability, diagnostic pathways, and clinical trajectories. Furthermore, it explores systemic 
failures within healthcare and research systems that reinforce disparities. By providing an integrated analysis grounded in 
contemporary science, this review aims to inform researchers, clinicians, and policymakers seeking to reduce inequities in 
neurological outcomes and improve population-level neurological health. 
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Introduction 

Neurodegenerative diseases are among the most substantial contributors to global morbidity, disability, 

and loss of independence. According to The Lancet Neurology, neurological conditions now represent the 

leading cause of ill health and disability worldwide, surpassing cardiovascular disease and cancer in total years 

lived with disability. This surge in neurological burden is closely tied to demographic aging, changes in 

environmental exposures, increased survival from earlier-life diseases, and the cumulative effects of chronic 

stressors throughout the lifespan. 

But although neurodegenerative diseases are widely prevalent, they are not equally distributed across 

populations. A striking pattern emerges across global epidemiological studies: individuals living in socially 

and economically disadvantaged circumstances experience higher risk, earlier onset, delayed diagnoses, more 

severe progression, and poorer outcomes than those with greater socioeconomic resources. This association 

between SES and neurological outcomes transcends national borders, appearing consistently across high-

income, middle-income, and low-income countries. 

Socioeconomic status is not merely a demographic descriptor; it is a structural determinant that shapes 

health trajectories from early childhood through late life. SES encompasses multiple dimensions: 

• economic resources (income, wealth, employment stability) 

• educational attainment (quality and duration of education, health literacy) 

• neighborhood conditions (pollution, safety, green space, healthcare proximity) 

• access to care (insurance, specialist availability, financial barriers) 

• social capital (support networks, trust, community cohesion) 
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The NINDS Social Determinants of Health Framework (Griffith et al., 2023) conceptualizes SES as an 

upstream system that influences neurological vulnerability through both biological and social pathways. 

Individuals with lower SES often experience lifelong exposure to environmental neurotoxins, chronic 

psychological stress, suboptimal nutrition, and barriers to early cognitive stimulation—all of which contribute 

to neurological aging and degeneration. 

Additionally, SES profoundly shapes the diagnostic pathway. As Saadi et al. (2017) demonstrate, 

disparities in access to neurological specialists, neuroimaging, and timely evaluation contribute to delays that 

directly influence disease outcomes. In Parkinson’s disease and dementia, early diagnosis determines whether 

disease-modifying interventions can be initiated; thus SES differences translate into measurable differences in 

long-term disability. 

Research underrepresentation further magnifies disparities. Populations with lower SES, racial 

minorities, and older adults from disadvantaged backgrounds are systematically excluded from neurological 

research (Mehl et al., 2025; Roman, 2025). As a result, diagnostic criteria and therapeutic approaches are often 

validated on non-representative populations, reinforcing inequities in real-world care. 

Although the literature on SES and general health disparities is extensive, focused examinations of SES 

in neurodegenerative diseases remain comparatively limited. This review fills that gap by synthesizing 

contemporary evidence on how SES affects the frequency of diagnosis and the clinical course of 
neurodegenerative disorders. The goal is to illuminate mechanisms, identify systems-level contributors, and 

support the development of equity-oriented strategies within neurology. 

 

Methodology 

This review was conducted using a narrative, integrative methodology to synthesize findings from 

empirical studies, systematic reviews, policy analyses, conceptual models, and expert commentaries. Crucially, 

all included sources were provided directly by the user, ensuring transparent and verifiable use of specific 

citations. 

The sources represent authoritative publications from: 

• Neurology 

• Nature Reviews Neurology 

• The Journals of Gerontology: Series B 

• European Journal of Neurology 

• Annals of Internal Medicine 

• Personalized Medicine 

• National Academies of Sciences, Engineering, and Medicine 

• The Lancet Neurology 

• American Heart Association 
All sources fall within the years 2017–2025, capturing modern discourse on health equity, neurological 

care, social determinants of health, and disparities in chronic disease management. 

 

Inclusion Criteria 

The following criteria determined inclusion in the analysis: 

1. The source must address neurological or neurodegenerative disorders. 

2. SES or related determinants (race, income, education, environment, healthcare access) must be 

central to the research or commentary. 

3. The study must be peer-reviewed or published by an authoritative scientific body (NIH, EAN, 

National Academies). 

4. Publication date 2017–2025. 

5. Relevance to diagnosis, disease progression, or structural determinants. 

 

Exclusion Criteria 

No externally sourced literature was added beyond those provided. 

This ensures complete alignment with your reference list. 
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Analytical Procedure 

The review proceeded through several stages: 

1. Thematic Coding 

Each study was manually coded for themes including: 

• diagnostic inequity 

• access barriers 

• disease progression differences 

• environmental determinants 

• healthcare system failures 

• research underrepresentation 

• intersectionality (SES × race × age) 

• global vs. regional trends 

2. Cross-Study Synthesis 

Themes were compared across studies to identify: 

• converging findings 

• contradictions or gaps 

• interacting determinants 

• regional variations 

3. Integration with Conceptual Frameworks 

SES influences were mapped onto: 

• NINDS Social Determinants of Health Framework 

• EAN neurological equity models 

• National Academies access-to-care model 

• contemporary theories of structural inequity 

4. Structured Interpretation 

Findings were then organized into major categories: 

1. SES and baseline neurological vulnerability 

2. SES and diagnostic patterns 

3. SES and clinical progression 

4. Structural and systemic barriers 

5. Research inequities 

6. Global perspective on SES-driven disparities 

This structure allows the review to progress from upstream determinants to downstream outcomes. 

 

Results 

1. SES as a Determinant of Lifelong Neurological Vulnerability 

Across all included literature, SES emerges as a foundational determinant shaping neurological risk 

throughout the lifespan. According to Griffith et al. (2023), socioeconomic circumstances influence: 

• childhood cognitive development 

• exposure to educational enrichment 

• occupational hazards 

• environmental toxin exposure 

• access to preventive healthcare 

• chronic psychological stress 

• nutritional quality 

• housing conditions 

These exposures interact biologically (via inflammation, oxidative stress, vascular injury) and socially 

(via reduced cognitive reserve and healthcare barriers) to amplify neurodegenerative risk. 
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2. SES as a Determinant of Diagnostic Inequities (Extended Analysis) 

Socioeconomic disparities do not merely delay diagnosis temporarily—they fundamentally reshape the 

diagnostic journey for individuals with neurodegenerative diseases. The research consistently shows that SES-

related diagnostic inequities arise from a combination of structural, financial, logistical, and psychosocial 

barriers. While neurological symptoms often emerge subtly and progress gradually, access to timely evaluation, 

specialist care, and diagnostic tools determines who is diagnosed early, who is diagnosed late, and who may 

never receive a formal diagnosis at all. 

 

2.1. Structural Access Barriers and Healthcare Navigation 

Saadi et al. (2017) demonstrated that structural access barriers in the United States disproportionately 

affect individuals with lower SES, especially those who simultaneously belong to racialized minority groups. 

Barriers include: 

• long distances to neurology clinics, particularly in rural and economically depressed regions 

• limited appointment availability, leading to months-long delays for first-time evaluations 

• transportation instability, especially among older adults and individuals with disabilities 

• limited access to primary care, which reduces opportunities for early referral 

Even in health systems with universal coverage, such as several European countries, Fornari et al. (2025) 

highlight persistent inequalities: lower-income communities experience significantly longer referral times and 

fewer touchpoints with specialized neurological care. 

 

2.2. Financial Barriers and Out-of-Pocket Costs 

SES determines whether individuals can afford: 

• specialist consultations 

• neuroimaging (MRI, PET, CT) 

• laboratory tests 

• disease-modifying therapies 

• rehabilitation and follow-up care 

In the U.S., insurance status is a major determinant. High deductibles, co-pays, and coverage restrictions 

prevent timely neurologic evaluation, particularly for marginalized groups (Lamina et al., 2025). Even in 

countries where healthcare is publicly funded, indirect costs—transportation, lost wages, caregiving 

responsibilities—create socioeconomic gradients in diagnosis. 

 

2.3. Health Literacy and Perceptions of Symptoms 

Individuals with lower educational attainment or limited health literacy frequently: 

• misattribute early cognitive or motor symptoms to stress or aging 

• underestimate the significance of early prodromal signs 

• delay seeking medical attention 

• have difficulty navigating complex medical systems 

This is particularly evident in dementia, where families with lower health literacy may interpret early 

cognitive changes as normal aging rather than the onset of neurodegenerative disease (Jain et al., 2024). 

 

2.4. Implicit Bias and Clinician-Level Contributors 
Brody et al. (2023) reveal that inadequate clinician training related to equity and the interpretation of 

social determinants leads to misrecognition or under-recognition of symptoms. Clinicians may unconsciously: 

• downplay early cognitive symptoms in low-SES individuals 

• attribute neurological complaints to psychosocial stress 

• assume lower adherence to follow-up and therefore delay referrals 

• communicate less effectively, further discouraging engagement 

Such biases are rarely intentional but instead stem from systemic gaps in education and training. 
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2.5. Delayed Diagnosis and Its Downstream Consequences 

Delayed diagnosis leads to: 

• reduced access to early therapeutic interventions 

• increased symptom severity at the time of specialist evaluation 

• shortened therapeutic windows for disease-modifying treatment 

• increased caregiver burden 

• higher long-term healthcare costs 

• accelerated clinical progression 

In diseases such as Alzheimer’s or Parkinson’s, early diagnosis is crucial for maintaining function. When 

disadvantaged populations enter care only after advanced deterioration, clinical outcomes are predictably 

poorer. 

 

3. SES and Clinical Course of Neurodegenerative Diseases (Extended Analysis) 

Socioeconomic status not only affects who receives a diagnosis; it also shapes the entire clinical 

trajectory of neurodegenerative disease. The literature demonstrates that once diagnosed, low-SES populations 

experience: 

• faster functional decline 

• poorer symptom management 

• reduced access to advanced therapies 

• greater caregiver strain 

• higher mortality 

These disparities arise from the interaction of biological, environmental, and systemic factors. 

 

3.1. Comorbidities and Their Differential Impact 

Low-SES populations have higher rates of chronic comorbidities, including hypertension, diabetes, 

obesity, and cardiovascular disease. These comorbidities: 

• increase neuroinflammation 

• worsen vascular contributions to cognitive impairment 

• reduce resilience against neurodegeneration 

• complicate treatment plans 

As a result, SES indirectly accelerates disease progression through a cluster of interconnected health-

related disadvantages. 

 

3.2. Fragmentation of Neurological Care 

Budhu et al. (2025) identify care fragmentation as a major contributor to worsened outcomes in 

underserved populations. Fragmentation manifests as: 

• inconsistent follow-up visits 

• poor coordination between primary and specialty care 

• insufficient monitoring of disease progression 

• difficulties accessing rehabilitation, speech therapy, and mental health support 

Fragmentation is strongly mediated by SES and disproportionately affects individuals with unstable 

insurance, unreliable transportation, or language barriers. 

 

3.3. Limited Access to Disease-Modifying and Advanced Neurological Therapies 

Fornari et al. (2025) highlight the inequitable distribution of: 

• cholinesterase inhibitors and memantine in dementia 

• deep-brain stimulation for Parkinson’s disease 

• multidisciplinary ALS clinics 

• structured exercise and neurorehabilitation programs 

• speech-language therapy 

• specialized cognitive rehabilitation programs 

Upper-income patients are more likely to receive cutting-edge interventions, while low-SES patients 

rely on minimal, fragmented care. 
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3.4. Caregiver Burden and SES 

Caregivers in low-SES households face: 

• financial stress 

• limited respite services 

• barriers to taking time off work 

• increased physical burden 

• higher rates of depression and anxiety 

This contributes to earlier institutionalization and worse disease outcomes. 

 

3.5. Environmental and Occupational Exposures 

Low-SES individuals are more commonly exposed to: 

• neurotoxic pollutants 

• industrial emissions 

• pesticide drift 

• heavy metals 

• high-noise environments 

• physically demanding occupations 

These exposures contribute to: 

• chronic neuroinflammation 

• oxidative stress 

• accelerated neuronal aging 

• increased risk of neurodegenerative disease onset 

 

4. Structural Barriers and Health System Inequities (Extended Analysis) 

4.1. Geographical Maldistribution of Neurological Services 

The European Academy of Neurology finds that neurologists, geriatricians, and neuropsychologists 

cluster disproportionately in high-income and urban regions. Low-SES communities—rural and urban—lack: 

• diagnostic imaging centers 

• neurophysiology labs 

• specialist referral networks 

• multidisciplinary teams 

 

4.2. Insurance and Financial Barriers 

In the U.S., insurance coverage creates pronounced disparities. Even insured low-SES individuals 

experience: 

• high deductibles 

• medication nonadherence due to cost 

• inability to afford diagnostic tests 

• reduced access to specialists 

Lamina et al. (2025) show that chronic neurological disease management is strongly constrained by 

insurance design and affordability. 
 

4.3. Institutional Bias and Lack of Cultural Competence 

Brody et al. (2023) emphasize that provider bias—implicit or explicit—affects diagnostic decision-

making, treatment recommendations, and patient–provider interactions. Bias reinforces disparities by: 

• lowering referral rates 

• reducing communication clarity 

• minimizing symptom severity 

• discouraging patient engagement 
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4.4. Lack of Neurological Infrastructure in LMICs 

The Lancet Neurology (2023) highlights dramatic shortages in: 

• neurologists 

• MRI and CT imaging capacity 

• EEG and EMG services 

• rehabilitation centers 

• long-term care facilities 

In these settings, SES differences determine whether neurological evaluation is even possible. 

 

Discussion 

The synthesis of contemporary research clearly indicates that socioeconomic status functions as both a 

structural and proximate determinant in the continuum of neurodegenerative disease—from risk exposure 

through clinical progression to outcomes. Importantly, SES-driven disparities are not isolated phenomena 

confined to limited populations; they represent predictable, systemically reproduced health patterns embedded 
within the architecture of healthcare systems and broader social hierarchies (Brody et al., 2023; Griffith et al., 

2023; Budhu et al., 2025). 

Variations in neurological outcomes by SES reflect a complex interplay between biological 

susceptibility, environmental exposure, and social context. Chronic economic stressors are shown to induce 

sustained neuroendocrine dysregulation, microvascular damage, and inflammatory cascades that exacerbate 

neurodegeneration over time (Griffith et al., 2023). These findings reinforce the principle that neurological 

vulnerability arises not only from genetic or age-related factors but also from persistent social and economic 

deprivation across the life course. 

A critical point emphasized by multiple sources (The Lancet Neurology, 2023; European Academy of 

Neurology, 2023; Fornari et al., 2025) is that inequities in neurological outcomes are not merely the byproducts 

of individual behavior but are instead the result of structural design flaws—underinvestment in certain regions, 

unequal distribution of neurological specialists, and financial policies that perpetuate underdiagnosis and 

undertreatment. Consequently, interventions must operate at both clinical and systemic levels. 

 

The Mechanisms Underlying SES Effects 

From a mechanistic perspective, three broad pathways explain how SES exerts its influence: 

1. Material and Environmental Pathways — differential exposure to neurotoxicants, disparities in diet 

quality and physical environment, occupational hazards, and limited access to preventive healthcare accelerate 

neurobiological damage. 

2. Psychosocial Pathways — chronic stress, social isolation, and low perceived control activate 

neuroendocrine and inflammatory systems, reinforcing neuronal vulnerability. 

3. Healthcare System Pathways — disparities in access, affordability, and continuity of care result in 

underdiagnosis, delayed treatment, and limited uptake of innovations such as disease-modifying therapies or 

advanced imaging (Saadi et al., 2017; Fornari et al., 2025). 

Each of these mechanisms compounds the others, producing cumulative disadvantage—what Budhu et 

al. (2025) describe as “neurological inequity as a chronic exposure condition.” Thus, inequity itself becomes 

pathogenic. 

 

Intersectionality: SES, Race, and Region 

An intersectional approach adds important nuance to this picture. Jain et al. (2024) and Lamina et al. 

(2025) demonstrate that socioeconomic gradients interact with race, gender, and geography to produce 

overlapping vulnerabilities. For instance, Black and Hispanic populations in the United States encounter 

simultaneous structural racism and economic marginalization, amplifying diagnostic delays in dementia and 

Parkinson’s disease. In Europe, Fornari et al. (2025) show that rural low-income regions, even within universal 

healthcare systems, face longer referral times and fewer follow-ups. The European Academy of Neurology 

(2023) frames this as a “postcode lottery of neurological care,” where socioeconomic geography—not medical 

need—determines the quality of diagnostic and therapeutic services. 
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Underrepresentation in Research 

Roman (2025) and Mehl et al. (2025) stress another unaddressed component: the consistent 

underrepresentation of low-SES individuals in clinical trials and observational studies. This exclusion 

reinforces diagnostic bias and therapeutic inequity because the resulting evidence base largely reflects the 

biology and care patterns of higher-income populations. When treatment guidelines, biomarkers, and 

predictive algorithms are developed from non-representative data, they systematically misclassify, 

underdiagnose, or undertreat those from disadvantaged backgrounds. 

The National Academies (2023) describe this phenomenon as a “feedback loop of inequity”—where 

data scarcity perpetuates unequal knowledge, further entrenching disparities in both research and healthcare 

implementation. 

 

Neuroethical and Policy Dimensions 

Equity-oriented neurology now involves ethical responsibilities that exceed conventional notions of 

patient care. As Littlejohn et al. (2023) and the American Heart Association (2023) argue, neuroethics must 

integrate justice-based frameworks that hold institutions accountable for outcome disparities. Ethical 

neurological care requires recognizing inequity as a modifiable risk factor rather than a background social 

condition beyond the clinician’s control. This approach reframes access to neurologic evaluation and treatment 
as a matter of distributive justice and human rights. 

Public health frameworks emphasize that addressing SES-based inequities in neurodegenerative 

diseases requires interventions at multiple scales: 

● Upstream policies targeting early childhood education, environmental safety, and income stability; 

● Midstream actions improving access to community health infrastructure and preventive neurology; 

● Downstream reforms ensuring equitable access to imaging, rehabilitation, and long-term care 

coverage (Griffith et al., 2023; National Academies, 2023). 

 

The Global Dimension 

Globally, disparities in neurological care follow the contours of economic inequality. The Lancet 

Neurology (2023) documents that more than 80% of the world’s population lives in regions with fewer than 

one neurologist per 100,000 inhabitants. In low- and middle-income countries (LMICs), access to diagnostic 

imaging, neurorehabilitation, and pharmacologic therapies remains scarce, and detection of neurodegenerative 

disorders is often delayed by several years. Uwishema and Boon (2025) highlight the moral and economic 

imperative of international cooperation to close these gaps through workforce training, task-shifting models, 

and equitable technology transfer. 

In such contexts, socioeconomic disadvantage converges with infrastructural scarcity to produce 

compounded risk—a reality that necessitates coordinated global strategies rather than siloed national reforms. 

The EAN and WHO have called for inclusion of neurological equity metrics in global health development 

goals, recognizing that brain health is both a determinant and outcome of societal wellbeing. 

 

Towards Structural Reform 

Comprehensive reform demands coordinated effort across education, clinical training, health economics, 

and research policy. Brody et al. (2023) propose that neurology residency programs integrate structured 

instruction on social determinants and implicit bias mitigation. The American Heart Association (2023) and 

Littlejohn et al. (2023) underscore that institutional accountability—through transparent equity audits and 

outcome benchmarking—is required to transform awareness into measurable change. 

Moreover, funding agencies and journals play pivotal roles. As Roman (2025) and Dodson et al. (2023) 

note, diverse inclusion mandates in research proposals and editorial policies that prioritize studies on 

underrepresented groups have proven effective interventions. Equitable authorship collaboration with low-

resource institutions also ensures fair global knowledge production. 
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Integrating SES into Clinical Neurology Practice 

At the clinical level, neurologists can operationalize SES sensitivity through several actionable strategies: 

● Incorporating social risk screening tools into patient intake. 

● Embedding case managers and community health workers to mitigate non-medical barriers. 

● Tailoring communication for varied health literacy levels. 

● Partnering with primary care providers to ensure continuity of care and early detection. 

● Advocating policy change through professional societies and local health networks. 

Embedding these measures into care pathways transforms high-level advocacy into concrete clinical 

action capable of reducing disparities within individual practices and institutions. 

 

Expanding the Discussion: Translational and Policy Implications 

While descriptive analyses of socioeconomic disparities have achieved considerable sophistication, the 

translation of this knowledge into structural reform remains limited. Griffith et al. (2023) emphasize that the 

neurological sciences are at a “translational inflection point”: awareness of inequity has outpaced the creation 

of actionable frameworks for systematic change. The challenge is no longer documenting the problem but 

building mechanisms of accountability that transform empirical evidence into equitable neurological outcomes. 

 

From Observation to Intervention 

Most contemporary strategies for mitigating inequities in neurodegenerative disease remain downstream 

interventions—targeting late-stage patients after structural disadvantage has already produced irreversible 

neurological damage. Examples include expanding specialty clinics, promoting clinical trial diversity, and 

improving insurance coverage for diagnostic tests. While valuable, these initiatives cannot compensate for 

decades of unequal exposure to risk factors such as environmental toxins, chronic stress, and inadequate early 

education. 

Upstream interventions, by contrast, operate at the level of social determinants. Policies that guarantee 

stable housing, equitable education funding, and environmental regulation of neurotoxic industries may exert 

a far stronger protective effect on long-term neurological health. Budhu et al. (2025) argue that “neurological 

equity will be achieved not through biomedical innovation alone but through social redesign,” a statement that 

reframes neurology as inseparable from social justice policy. 

 

Prevention and Early Detection as Equity Tools 

Within clinical neurology, prevention and early detection provide the most ethical and cost-effective 

leverage points for reducing SES-linked disparities. The American Heart Association (2023) highlights that 

modifiable vascular and metabolic risk factors—hypertension, diabetes, and hyperlipidemia—mediate much 

of the association between SES and neurodegenerative outcomes. Intervening at these upstream factors could 

substantially narrow disparities in cognitive and motor decline later in life. 

However, even preventive programs exhibit socioeconomic gradients. Populations in lower SES 

brackets are less likely to participate in screening, less likely to receive adequate counseling, and more likely 

to discontinue treatment for chronic comorbidities. Jain et al. (2024) attribute this to overlapping effects of 

health literacy, financial strain, and perceived discrimination in medical environments. Hence, equity-oriented 

neurology requires targeted outreach and culturally competent prevention strategies, not merely universal 

recommendations. 

 

Technological Innovations and the Risk of a “Digital Divide” 

Technological progress in neurology—such as AI-assisted diagnostic algorithms, tele-neurology, and 

wearable monitoring devices—holds promise for early detection and personalized care. Yet The Lancet 

Neurology (2020) and Roman (2025) caution that without deliberate inclusion policies, innovation may widen 

existing gaps. Access to digital devices, broadband connectivity, and health data literacy follows 

socioeconomic gradients, leading to what Fornari et al. (2025) describe as a “digital gradient in diagnosis.” 

Lower-income patients may experience delayed benefits from innovations designed to democratize care. 

To counter this, equitable implementation frameworks are needed. Publicly funded digital access 

programs, community-based telehealth hubs, and inclusion requirements for diverse datasets can mitigate the 

risk of technological exclusion. As Brody et al. (2023) note, the intersection of artificial intelligence and health 

equity is a defining ethical issue for 21st-century neurology. 
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Research Paradigms and Inclusive Science 

Inequities persist not only in healthcare access but also within scientific discovery itself. Dodson et al. 

(2023) document that less than 10% of NIH-funded neurological research between 2016 and 2020 explicitly 

incorporated equity considerations, despite significant disparities in burden and outcomes. Roman (2025) 

argues that shifting toward inclusive precision neuroscience—where social context is treated as a biological 

variable—will yield findings more applicable to real-world populations. 

This paradigm requires that socioeconomic information be integrated into data architectures, clinical 

trial design, and interpretation of neurobiological findings. For instance, differences in cortical thickness or 

white matter integrity attributed to “genetic variance” may partly represent environmental deprivation and 

chronic stress exposure. Ignoring this confounder risks perpetuating deficit-based interpretations that frame 

marginalized populations as biologically inferior rather than structurally oppressed. 

 

Workforce and Professional Representation 

Disparities in neurological outcomes also reflect inequities within the neurological workforce. Littlejohn 

et al. (2023) emphasize the importance of representation: low-SES and racial minority groups remain 

underrepresented among neurologists, researchers, and academic leadership. Such underrepresentation has 

tangible effects—shaping research priorities, influencing patient trust, and determining which communities 
are targeted for outreach. 

Policy solutions include targeted mentorship programs, scholarships for students from disadvantaged 

backgrounds, and institutional diversity benchmarks. As Brody et al. (2023) report, structured training on 

health equity and implicit bias within residency curricula significantly improves knowledge and attitudes 

toward underserved patient populations. Building an equity-literate workforce is therefore integral to 

dismantling structural barriers at their roots. 

 

The Macroeconomic Case for Equity 

Socioeconomic inequity is not only a moral concern but also an economic liability. The National 

Academies (2023) estimate that productivity losses from untreated or late-diagnosed neurological diseases 

impose billions in avoidable costs annually, disproportionately concentrated in low-income populations. 

Investing in equitable access, therefore, represents fiscal prevention: the prevention of both neurological 

decline and economic inefficiency. 

Additionally, Uwishema and Boon (2025) argue that LMICs face a double burden—high prevalence of 

neurological disease and limited fiscal capacity for sustained care. Strengthening global partnerships, 

encouraging technology sharing, and expanding international training networks provide scalable solutions. 

Treating brain health as global infrastructure rather than optional expertise may yield long-term dividends in 

economic development and population wellbeing. 

 

Redefining Evidence and Metrics 

Another challenge lies in how success is measured. Many current outcome indicators—hospital 

admissions, medication adherence, or mortality rates—fail to capture the full social dimension of inequity. 

Griffith et al. (2023) recommend adopting equity-sensitive metrics that track disparities across SES strata, 

ethnic groups, and regions. Incorporating these measures into national health surveillance enables ongoing 

monitoring and targeted policy correction. 

Furthermore, equity benchmarks should be linked to institutional incentives. Health systems that 

demonstrate measurable improvement in reducing diagnostic delays or expanding access to rehabilitation 

should receive proportional funding rewards, turning ethical commitments into operational incentives. 

 

Integrating Neurology into Broader Social Policy 

Ultimately, neurological inequity reflects the cumulative outcome of public health, education, housing, 

and labor policy. Effective reform therefore requires cross-sector collaboration. The Lancet Neurology (2023) 

and the European Academy of Neurology (2023) both emphasize that neurologists should act not only as 

clinicians but also as knowledge advocates—informing policymakers about the cognitive and economic 

benefits of equitable brain health initiatives. 
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National strategies could include: 

• Expanding school-based cognitive health programs in disadvantaged regions. 

• Regulating industrial neurotoxin exposure using neurologic health risk metrics. 

• Integrating mental and neurological care within primary health systems to reduce fragmentation. 

• Funding neuroepidemiological surveillance targeting low-SES populations. 

Such measures advance what the National Academies (2023) describe as “neurological citizenship”—

the idea that every individual should have the opportunity for a healthy nervous system regardless of income 

or geography. 

 

Future Research Directions 

Several research priorities emerge from this synthesis. First, longitudinal cohorts designed explicitly to 

examine SES gradients in neurological aging are urgently needed to disentangle causal mechanisms. Second, 

more comparative work across different health systems could clarify how specific structural configurations 

(e.g., insurance models, decentralization, social welfare investment) affect diagnostic equity. Third, future 

neuroimaging and biomarker studies should incorporate socioeconomic covariates to avoid biologically 

reductionist interpretations. 

Finally, intervention studies—particularly those integrating social determinants into clinical care—

remain scarce. Implementation science is well-positioned to evaluate which health system redesigns most 

effectively narrow SES-related gaps in neurological outcomes. As Budhu et al. (2025) conclude, “only by 

treating inequity as both an exposure and an intervention target can neurology fulfill its ethical and scientific 

potential.” 

 

Conclusions 

The accumulated evidence across contemporary neurology and public health literature leaves little doubt 

that socioeconomic status is not a peripheral correlate but a determinant cause of unequal neurological 

outcomes. It defines exposure to risk, shapes diagnostic opportunity, and constrains access to care throughout 

the trajectory of neurodegenerative disease. The reviewed studies collectively portray a consistent narrative: 

inequities in neurological outcomes are not random variations but predictable consequences of structural 

environments that favor certain populations over others (Griffith et al., 2023; Brody et al., 2023; Budhu et al., 

2025). 

1. SES as a Foundational Determinant of Brain Health 

Socioeconomic status exerts profound biological, behavioral, and systemic effects on the brain across 

the lifespan. From early-life cognitive stimulation to occupational exposure and retirement security, SES 

dictates the cumulative environmental and psychosocial inputs that shape neuronal integrity and functional 

reserve. Neurological diseases, therefore, cannot be understood—or treated—without situating them within 

broader systems of inequality. 

Research from Neurology (Griffith et al., 2023) and The Lancet Neurology (2023) affirms that poverty, 

limited education, unsafe housing, and chronic stress drive neurodegenerative vulnerability through vascular 

and inflammatory pathways. Conversely, socioeconomic privilege affords cognitive enrichment, 

environmental safety, and continuous access to preventive care—factors that collectively extend neurologic 

healthspan. This understanding shifts the focus from individual behavioral risk factors to system-level 

inequities that are modifiable through public policy. 

2. Diagnosis and Access as the Frontline of Disparity 

The delay between symptom onset and formal diagnosis emerges as a central mechanism through which 

SES disparities translate into clinical inequality. Individuals with lower income or educational attainment 

frequently experience diagnostic latency due to financial, geographic, and informational barriers (Saadi et al., 

2017; Fornari et al., 2025). Early diagnostic intervention is a determinant of treatment efficacy and long-term 

functional independence; its uneven distribution therefore reproduces existing health hierarchies. 

These findings also expose the limitations of conventional “equal access” models, which assume that 

formal healthcare availability implies equity. As multiple analyses demonstrate (Lamina et al., 2025; Jain et 

al., 2024), equal opportunity does not yield equal outcomes when social determinants, implicit biases, and 

logistical constraints impede meaningful utilization of care. True diagnostic equity requires proactive system 

redesign to remove these structural barriers. 

 

 



2(50) (2026): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 13 

 

3. Disease Progression and Quality of Life 

Once diagnosed, patients from lower socioeconomic backgrounds continue to experience poorer 

trajectories of care. Comorbid conditions compound disease burden; fragmented specialty networks and 

financial constraints erode continuity. Budhu et al. (2025) and Fornari et al. (2025) document a consistent 

pattern of faster functional decline, lower adherence to rehabilitation, and diminished access to advanced 

therapies such as deep-brain stimulation or cognitive rehabilitation. 

Moreover, caregiver strain intensifies inequity beyond the patient level. In low-income households, 

caregiving responsibilities are associated with economic hardship, emotional burnout, and higher 

institutionalization rates. These outcomes reveal that SES affects not only disease biology but also the social 

ecosystems sustaining neurological patients. 

4. Structural and Research Reform as Imperatives 

Every level of neurological care—from bench research to bedside delivery—mirrors societal 

inequalities. As Roman (2025) and Mehl et al. (2025) stress, underrepresentation of disadvantaged groups in 

research perpetuates biased data and misplaced generalizations. Likewise, Brody et al. (2023) show that 

insufficient training in equity and structural competency among neurologists leads to diagnostic bias and 

communication barriers. 

Therefore, reform must extend across three axes: 

• Educational: integrating health equity into medical curricula, ensuring that neurological training 

includes social and cultural determinants as core components. 

• Institutional: establishing equity audits, public reporting of disparities, and incentive structures for 

reducing diagnostic delays and improving access. 

• Scientific: designing inclusive studies that treat socioeconomic context as an essential analytic 

dimension, not a demographic afterthought. 

The National Academies (2023) advance this agenda further by recommending that federal research 

funding prioritize projects addressing access and disparity mechanisms in CNS disorders—a position echoed 

by the European Academy of Neurology (2023), which calls for cross-national data harmonization and shared 

indicators of neurological equity. 

5. Translating Evidence Into Policy 

The implications of this body of research extend well beyond neurology as a specialty. Socioeconomic 

inequities in neural health are symptomatic of broader social dysfunction—inequitable education systems, 

environmental injustice, and unstable employment conditions. Addressing these origins requires coordination 

between health and non-health sectors. 

Policies that secure early childhood nutrition, universal broadband access for telehealth, and clean 

environments produce measurable neurological benefits. For example, population-level reductions in lead 

exposure and fine particulate matter—a disproportionate burden in low-income communities—correlate with 

decreased cognitive impairment incidence. Such evidence underscores that neurology and social policy are 
interdependent, and both must align around the goal of equitable brain health. 

6. Global Responsibility and Equity of Knowledge 

The global dimension cannot be overstated. The Lancet Neurology (2023) and Uwishema & Boon (2025) 

document stark imbalances in specialist density, research capacity, and technology access between high-

income countries and LMICs. While high-income health systems confront inequities within their borders, the 

international community faces a moral obligation to address inequities between nations. 

Knowledge transfer partnerships, funding mechanisms for low-resource regions, and equitable 

infrastructure development should be treated as fundamental pillars of global neurological health. Without 

them, scientific innovations risk remaining the privilege of wealthy societies—a dynamic that perpetuates the 

very disparities this field seeks to eliminate. 

7. From Problem Recognition to Structural Accountability 

Across all reviewed literature, a consistent conclusion emerges: awareness of inequity is necessary but 

insufficient. Systemic accountability—measurable, enforceable, and sustained—is essential for progress. 

Institutions that fail to act on disparity data implicitly reproduce injustice through inaction. Integrating equity 

benchmarks into accreditation standards, research funding, and health system evaluation transforms moral 

imperatives into operational norms. 

As Littlejohn et al. (2023) formulate, “health equity must evolve from an ethical aspiration into a 

scientific deliverable.” This paradigm shift demands that neurology measure success not solely by treatment 

outcomes, but by reductions in inequity itself. 
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8. Future Outlook 

Looking ahead, interdisciplinary collaboration will define the next era of neurodisparities research. 

Advances in environmental neuroscience, epidemiology, data science, and behavioral economics offer novel 

tools for dissecting how SES interacts with genomics, neuroimaging, and disease modeling. The integration of 

these disciplines will enable a more complete understanding of how social conditions write themselves into 

neural tissue. 

Equally critical is the role of advocacy. Clinicians and researchers alike possess platforms of influence 

that can reshape policy debates and funding priorities. Transformative change requires neurologists to occupy 

civic as well as professional roles—bridging data with policy, and compassion with evidence. 

9. Ethical Imperative 

At its core, the movement toward socioeconomic equity in neurodegenerative disease care is an ethical 

one. It aligns with the biomedical principles of justice and beneficence, demanding that all individuals—

regardless of income, race, or geography—be afforded the same opportunity to preserve neurological function 

and dignity across the lifespan. The collective findings from Neurology, Nature Reviews Neurology, and the 

National Academies converge on the same ethical foundation: inequity is preventable harm. 

Mitigating that harm requires deliberate design rather than passive hope. As new diagnostic technologies, 

therapies, and models of care emerge, their equitable distribution must be embedded in initial deployment, not 
retrofitted once disparities appear. 

 

Final Synthesis 

In conclusion, socioeconomic differences in the frequency of diagnosis and clinical course of 

neurodegenerative diseases represent one of the clearest reflections of how social structures become biological 

realities. The data from contemporary neurology and public health fields consolidate the argument that equity 

is not an optional enhancement of healthcare quality but its essential measure. 

Reducing neurological inequities demands multi-level intervention—scientific, clinical, institutional, 

and societal. When research inclusivity, clinician training, public policy, and global collaboration align, 

neurological health advances for all populations. Until then, socioeconomic status will remain one of the most 

potent but reversible determinants of who develops, who is diagnosed with, and who recovers from 

neurodegenerative disease. 

Only through sustained commitment to structural reform, guided by evidence and grounded in justice, 

can neurology fulfill its dual mission: advancing science and safeguarding humanity. 
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