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Abstract: Epidemics amplify existing disparities in healthcare access, resource allocation, and health outcomes, 

disproportionately affecting low-income populations in the United States. Public health policies, while designed to 

mitigate disease spread and safeguard population health, often reveal structural inequities in their formulation and 

implementation. This review examines the interplay between public health policy, resource distribution, and health 

equity during epidemic responses, focusing on marginalized communities with limited socioeconomic and political 

capital. The analysis explores historical and contemporary examples, including the COVID-19 pandemic, to assess 

how emergency response strategies—such as vaccine distribution, testing accessibility, personal protective 

equipment (PPE) allocation, and public health messaging—impact health equity. It also evaluates policy frameworks 

through the lenses of social determinants of health, structural racism, and economic vulnerability, highlighting 

instances where targeted interventions either alleviated or exacerbated inequities. Drawing on interdisciplinary 

literature from epidemiology, public policy, and health economics, the review identifies gaps in equitable policy 

design and proposes evidence-based strategies to improve resource distribution during future epidemics. By 

addressing systemic barriers, fostering community engagement, and integrating equity metrics into policy 

evaluation, the paper aims to contribute to more just and resilient epidemic preparedness frameworks for vulnerable 

U.S. populations. 
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1.   INTRODUCTION 

1.1 Background and Context of Epidemics in the United States 

Epidemics in the United States have consistently exposed and magnified structural inequities in public health systems, 

particularly rooted in socioeconomic disparities. Surveillance systems like ILINet, designed primarily around outpatient 

networks, systematically under-capture data from high-poverty ZIP codes—thereby creating critical blind spots in 

monitoring influenza-like illness trends among low-income communities (Scarpino et al., 2018). These surveillance gaps 

hinder timely detection and response interventions precisely where vulnerability may be highest. Furthermore, systematic 

reviews of public health interventions targeting low-SES and disadvantaged populations reveal inadequate reporting of 

contextual factors such as economic constraints, cultural practices, and structural barriers—limiting the transferability and 
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real-world applicability of evidence—especially in epidemic contexts (Rodgers et al., 2025). Together, these challenges 

underscore how historical epidemic preparedness frameworks often operate within a context-agnostic lens, neglecting social 

determinants that shape disease exposure, access, and outcomes in marginalized U.S. populations (Azonuche, & Enyejo, 

2025). Understanding the historical backdrop of under-surveillance and context-insensitive interventions is essential for 

designing equitable epidemic response strategies. 

1.2 Significance of Studying Low-Income Populations During Health Crises 

Examining low-income populations during health crises is paramount due to their amplified vulnerability across multiple 

social determinants. Survey data from over 1,000 low-income households with children revealed that during the early 

COVID-19 period, 93.5% reported food insecurity—a 22-percentage-point increase—with widespread concerns around 

financial stability (76.3%), housing (31.0%), and healthcare access (35.9%) (Sharma et al., 2020). These figures illustrate 

the cascading effects of epidemics into foundational aspects of well-being. Further, a 2024 cross-sectional survey among 

U.S. adults living below 200% of the poverty line found that SNAP recipients experienced a statistically significant decrease 

in food insecurity during the pandemic, compared to pre-pandemic levels, whereas non-SNAP participants did not—

highlighting how policy mechanisms may moderate—but not fully eliminate—inequities (JAMA Network Open, 2024). By 

centering low-income populations, research can capture not only differential disease burden but also the intersectionality of 

economic hardship, policy reach, and social support systems in shaping epidemic outcomes (Azonuche, & Enyejo, 2024). 

This focus enables advocacy for inclusive preparedness that addresses underlying social vulnerabilities rather than applying 

one-size-fits-all models. 

1.3 Objectives and Scope of the Review 

The objective of this review is to critically examine how public health policies influence the equitable distribution of 

resources and the advancement of health equity during epidemics, with a focus on low-income populations in the United 

States. It aims to synthesize historical and contemporary evidence from multiple epidemic events to identify systemic 

strengths, weaknesses, and persistent gaps in preparedness and response frameworks. The scope of the review encompasses 

the design, implementation, and evaluation of federal, state, and local policies; the mechanisms governing the allocation of 

vaccines, personal protective equipment, and diagnostic testing; and the social, economic, and structural determinants that 

shape health outcomes during crises. It also evaluates targeted interventions aimed at reducing disparities, exploring both 

policy successes and failures, and proposes evidence-informed strategies to build more resilient, equity-driven public health 

systems capable of responding effectively to future epidemics. 

1.4 Structure of the Paper 

This paper is organized into a systematic sequence that builds a comprehensive understanding of the intersection between 

public health policy, resource distribution, and health equity in epidemic contexts. It begins with an introduction outlining 

the background, significance, objectives, and scope of the review, followed by an examination of U.S. epidemic response 

frameworks and the roles of different governance levels in crisis management. The subsequent sections analyze the 

mechanisms of resource distribution, geographic and economic challenges, and the broader implications for health equity, 

including the impact of structural determinants and discrimination. Case studies from COVID-19, influenza, and H1N1 

provide real-world insights into policy effectiveness, successes, and failures. The paper concludes by synthesizing the key 

findings, discussing their implications for equitable epidemic preparedness, offering targeted policy recommendations, and 

identifying future research directions to strengthen health equity in public health emergency management. 

2.   PUBLIC HEALTH POLICY AND EPIDEMIC RESPONSE FRAMEWORKS 

2.1 Historical Overview of U.S. Epidemic Responses (e.g., H1N1, COVID-19) 

The history of epidemic responses in the United States reflects both innovative breakthroughs and persistent structural 

weaknesses. The 2009 H1N1 influenza pandemic demonstrated the capacity for rapid vaccine research and development, 

with production timelines compressed to unprecedented levels. However, distribution efforts were hampered by logistical 

bottlenecks, supply imbalances, and inconsistent public messaging, resulting in diminished early uptake despite sufficient 

manufacturing output (Fineberg, 2014) as seen in table 1. The pandemic also revealed how uneven state-level preparedness 

and variations in healthcare infrastructure contributed to gaps in vaccine access. At the same time, deficiencies in surge 

capacity—including shortages in intensive care unit (ICU) beds, mechanical ventilators, and trained personnel—highlighted 

the fragility of critical care systems during widespread health crises (Thomson, 2023). 
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These vulnerabilities persisted into the COVID-19 pandemic, where systemic issues were amplified due to the scale and 

duration of the crisis. Despite advances in vaccine biotechnology, including mRNA platforms, early deployment was 

hindered by inadequate stockpiling, fragmented interagency coordination, and over-reliance on global supply chains 

vulnerable to disruption. Hospitals in multiple regions reported prolonged shortages of personal protective equipment (PPE), 

diagnostics, and therapeutic agents. Additionally, public communication suffered from conflicting guidelines, eroding 

public trust and complicating compliance with health directives (Azonuche, & Enyejo, 2024). Collectively, these case 

studies show that while biomedical innovation is critical for rapid response, its impact is constrained when logistics, 

infrastructure, and governance mechanisms are underdeveloped or poorly coordinated. The U.S. experience with H1N1 and 

COVID-19 underscores the need for an integrated preparedness model that unites scientific advances with robust 

distribution systems, resilient healthcare infrastructure, and consistent public messaging to maximize the effectiveness of 

epidemic interventions (Fineberg, 2014; Thomson, 2023). 

Table 1: Summary of Historical Overview of U.S. Epidemic Responses (e.g., H1N1, COVID-19) 

Key Theme Description Example Implication 

Rapid vaccine 

development and 

rollout 

Acceleration of vaccine 

development during 

epidemics with varying 

success in deployment 

logistics. 

H1N1 vaccine produced 

quickly but distribution delays 

reduced early impact. 

Need for stronger 

logistics planning 

alongside scientific 

innovation. 

Healthcare system 

strain 

Critical care shortages 

during surges, affecting 

patient outcomes. 

COVID-19 ICU capacity 

shortages in multiple states. 

Importance of surge 

capacity planning in 

epidemic preparedness. 

Communication 

challenges 

Public messaging 

inconsistencies reduced 

trust and compliance. 

Mixed signals during early 

COVID-19 mask guidance. 

Centralized, clear 

communication 

frameworks required. 

2.2 Structure and Function of Public Health Policy in Crisis Management 

Public health policy in crisis contexts functions as an integrated framework designed to coordinate leadership, facilitate 

resource deployment, and maintain societal stability under emergency conditions. Crisis leadership theories emphasize the 

necessity for rapid, evidence-informed decision-making, authoritative communication, and inter-sectoral collaboration to 

address evolving threats (Sriharan, et al., 2021) as represented in figure 1. During COVID-19, inconsistent execution of 

these principles led to variability in the effectiveness of containment measures, with some jurisdictions responding 

decisively while others lagged in implementing timely interventions. 

Effective public health crisis management requires collaborative governance that integrates information sharing across 

agencies, aligns jurisdictional priorities, and maintains transparency to foster public trust. Wang (2022) proposes a triadic 

model encompassing information, organization, and environmental dimensions. The “information” dimension involves real-

time data collection and analysis to inform decision-making. The “organization” dimension refers to structural coordination 

among governmental, healthcare, and community stakeholders (Azonuche, & Enyejo, 2024). The “environment” dimension 

reflects the broader socio-political and economic context that influences response feasibility. In practice, these dimensions 

must operate synergistically to ensure agility in responding to rapidly evolving threats. 

International evidence reinforces the importance of structured governance in mitigating epidemic impacts (Ononiwu, et al., 

2024). Countries with centralized, well-coordinated frameworks demonstrated faster resource mobilization and clearer 

communication compared to fragmented systems. In the U.S., fragmented governance sometimes delayed coordinated 

action, highlighting the necessity for formalized intergovernmental agreements and unified emergency communication 

channels. Ultimately, the resilience of public health policy during crises depends on embedding collaborative structures, 

transparent communication, and adaptive capacity into emergency management systems—transforming ad hoc responses 

into sustained, equity-focused frameworks that can withstand the pressures of large-scale public health emergencies 

(Sriharan, 2021; Wang, 2022). 
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Figure 1: Diagram Illustration of Integrating Leadership and Governance Frameworks for an Equitable and 

Coordinated Public Health Crisis Response. 

Figure 1 visually maps the two foundational pillars that drive effective epidemic response: Crisis Leadership & Decision-

Making and Collaborative Governance & Infrastructure. From the central concept of Public Health Policy in Crisis 

Management → Coordinated, Equitable Response, the leadership branch illustrates the strategic, operational, and ethical 

dimensions of crisis management—ranging from rapid evidence synthesis and threshold-based action triggers, to clearly 

defined incident command structures, consistent multilingual risk communication, robust legal and ethical frameworks, and 

workforce surge readiness. These elements focus on swift, authoritative decision-making that maintains public trust and 

ensures operational efficiency. The governance branch emphasizes the systemic backbone that supports these leadership 

functions, including integrated and interoperable data systems, resilient supply chain and last-mile logistics planning, 

targeted equity-focused financing, community partnerships that leverage trusted local networks, and continuous monitoring 

through equity dashboards. Cross-links between sub-branches—such as communication strategies informed by 

disaggregated equity data, or logistics accelerated by coordinated command structures—highlight the interdependence of 

leadership and infrastructure. The diagram conveys that only when both branches function cohesively, with equity 

embedded in all actions, can public health policy achieve its ultimate goal: rapid, coordinated, and fair epidemic response 

that reduces disparities and improves health outcomes across all communities. 

2.3 Federal, State, and Local Roles in Epidemic Control and Resource Allocation 

Epidemic control in the United States is underpinned by a multilevel governance system in which responsibilities are 

distributed across federal, state, and local entities. This layered approach allows for localized adaptation but can also 

introduce inefficiencies and inconsistencies (Ononiwu, et al., 2023). The federal government typically assumes the role of 

strategic coordinator, providing funding, national guidance, and resource procurement through agencies such as the Centers 

for Disease Control and Prevention (CDC) and the Department of Health and Human Services. For instance, during the 

2009 H1N1 vaccination campaign, federal funding was allocated to all states to support vaccine distribution and public 

outreach, facilitating a relatively cohesive nationwide effort (Lyons, et al., 2025). 
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State governments act as intermediaries, adapting federal guidelines to their jurisdictional contexts and overseeing 

implementation through state health departments. However, the COVID-19 pandemic revealed the challenges of this 

structure, as variations in policy adoption, enforcement, and messaging created disparities in outcomes. Governance 

analyses indicate that unclear role definitions, political interference, and inconsistent adherence to scientific 

recommendations often compromised the uniformity of response measures (Asthana et al., 2024). 

Local governments and public health departments are the operational backbone of epidemic control, responsible for 

implementing interventions such as testing, contact tracing, and vaccination at the community level. Yet, their ability to act 

is frequently constrained by resource shortages and dependence on higher-level funding (Ononiwu, et al., 2023). The 

COVID-19 experience demonstrated that without clear federal-state-local coordination mechanisms, local agencies face 

disproportionate burdens in crisis response, particularly in underserved communities. This highlights the need for 

governance reforms that clarify responsibilities, standardize baseline equity requirements, and ensure equitable resource 

allocation across all jurisdictions, thereby enhancing both efficiency and fairness in epidemic preparedness and response 

(Lyons, et al., 2025; Asthana et al., 2024). 

3.   RESOURCE DISTRIBUTION DURING EPIDEMICS 

3.1 Mechanisms of Medical Supply and Service Allocation (vaccines, PPE, testing) 

The allocation of critical medical supplies—namely vaccines, personal protective equipment (PPE), and diagnostic 

testing—during epidemics is governed by multifaceted mechanisms rooted in ethical frameworks and strategic design, 

particularly where scarcity arises. In the United States, vaccine distribution strategies have relied heavily on ethically 

informed frameworks such as the Johns Hopkins “Interim Framework for COVID-19 Vaccine Allocation and Distribution,” 

which balances utilitarian, prioritarian, equity, and reciprocity principles to optimize societal benefit while prioritizing the 

most vulnerable populations (Lawrence et al., 2022). Such frameworks guide priorities—e.g., frontline workers, medically 

vulnerable groups—but also emphasize transparency, adaptability, and equity throughout phased rollouts. 

On the global stage, mechanism-design scholars propose structured, fairness-focused distribution models. Abedrabboh et 

al. (2023) introduce a game-theoretic Vickrey-Clarke-Groves (VCG) auction–style mechanism that balances self-interest 

with equitable outcomes. This mechanism aligns incentives so that participants truthfully reveal demand, enabling 

allocations that minimize mortality while respecting global fairness. Although developed for global contexts, the design 

principles—such as demand reporting, allocation transparency, and minimizing inequity—can inform domestic allocation, 

particularly when balancing state needs and disadvantaging zones (Ononiwu, et al., 2023). 

Testing and PPE allocation systems employ analogous strategies: allocation based on need indices, threshold triggers, and 

data-informed targeting (e.g., ADI-based reserves). Together, these structured frameworks and mechanism-design models 

ensure that scarce epidemic-era resources are distributed in ways that are both ethically grounded and dynamically 

responsive to evolving public health landscapes (Ononiwu, et al., 2023). 

3.2 Geographic and Logistical Challenges in Underserved Communities 

Underserved U.S. communities—especially rural, economically disadvantaged, and marginalized populations—face 

formidable geographic and logistical challenges in accessing medical supplies during epidemics. Drawing parallels from 

international experiences, Morales-Contreras et al. (2021) documented how over-optimization for cost within hospital 

procurement systems, coupled with offshored supply chains, crippled resilience when PPE demand spiked as shown in 

figure 2. Spanish hospitals struggled to rapidly pivot sourcing, undermining access to frontline workers in remote or 

underserved settings. These dynamics resonate in U.S. low-income urban and rural areas, where just-in-time inventory 

models and centralized supply chains often fail to deliver during surges (Ononiwu, et al., 2025). 

In parallel, grassroots logistical innovations, such as the U.S.-based Get Us PPE platform, illustrate supply chain 

optimization through decentralized request aggregation and delivery matching. The initiative processed over 23,000 

requests but delivered less than 25% of the total PPE demanded; still, it created a resilient, self-organizing ecosystem that 

prioritized small, underserved facilities (e.g., clinics, shelters, tribal healthcare sites) that conventional channels overlooked 

(Bala, He, & Ferrara, 2022). However, the sheer gap between demand and delivery underscores the magnitude of embedded 

inequities. 

Geographic isolation compounds structural vulnerabilities: diminished transportation infrastructure, limited cold-chain 

capacity, and constrained warehousing heighten delivery latency. Moreover, underserved populations often lack digital 
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access, further complicating demand signaling and last-mile delivery (Ononiwu, et al., 2025). These challenges necessitate 

integrating local networks, community hubs, and adaptive logistics—building on both formal and grassroots mechanisms—

to ensure equitable reach during epidemic responses. 

 

Figure 2: Picture of Navigating Daily Survival in an Underserved Settlement Faces Geographic and Logistical 

Barriers to Essential Health Resources (Actions against hunger, 2020). 

Figure 2 vividly illustrates the geographic and logistical challenges in underserved communities. It depicts a woman 

navigating through a densely packed settlement of makeshift shelters constructed from tarpaulins, bamboo, and fabric, 

situated on uneven, muddy terrain. Such environments are emblematic of the infrastructural barriers that hinder equitable 

access to medical supplies and essential services during epidemics. The absence of paved roads, stable housing, and reliable 

sanitation systems complicates the delivery of vaccines, personal protective equipment (PPE), and testing kits, as vehicles 

may be unable to traverse these conditions, and supply storage becomes impractical in fragile, weather-exposed structures. 

Geographic isolation and informal settlement layouts exacerbate the difficulty of establishing centralized distribution points, 

while overcrowding increases transmission risks. Moreover, the evident lack of formal infrastructure means that outreach 

efforts must rely on manual transport, localized distribution hubs, and mobile units—methods that require additional 

funding, coordination, and logistical planning. This setting underscores how environmental conditions, poor urban planning, 

and lack of resource integration can severely delay epidemic response, leaving marginalized populations disproportionately 

exposed to health risks. 

3.3 Economic Constraints and Funding Mechanisms for Equitable Distribution 

Economic constraints and funding mechanisms critically shape a public health system’s ability to distribute resources 

equitably during epidemics. The National Academies’ 2020 report laid out a framework emphasizing financial 

accessibility—mandating zero out-of-pocket costs for vaccine recipients—and funding for community engagement, 

communication campaigns, and equity-focused implementation infrastructure (National Academies, 2020) as shown in table 

2. These structural investments support uptake among economically constrained populations by removing direct financial 

barriers, subsidizing outreach, and scaling delivery in lower-resource areas. 

However, equity modeling literature reveals that many epidemic resource-allocation models continue to neglect economic 

considerations and subgroup disparities. Rumpler and Lipsitch (2024) conducted a systematic review of COVID-19 vaccine 
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allocation models and found that the majority present aggregated results without subgroup breakdowns. Seven key 

considerations emerge: affordability, subgroup-specific dynamics, uptake barriers, and resource sensitivity—all essential to 

designing models that accurately reflect the economic constraints of low-income populations (Okpanachi, et al., 2025). 

Failure to incorporate these constraints results in models that underestimate access inequities and produce strategies that 

may favor convenience or aggregate efficiency at the expense of economic justice (Imoh, et al., 2025). Addressing this 

necessitates funding formulas that allocate additional resources—such as pop-up clinics, mobile units, subsidies—for 

economically marginalized areas. It also implies embedding economic sensitivity into dynamic modeling, so that budget-

limited jurisdictions can plan targeted interventions that prioritize cost-removal, compensatory funding, and outreach to 

ensure truly equitable resource distribution across economic strata. 

Table 2: Summary of Economic Constraints and Funding Mechanisms for Equitable Distribution 

Key Theme Description Example Implication 

Zero-cost access 

policies 

Mandating free vaccine 

and testing access to 

remove direct financial 

barriers. 

COVID-19 vaccines 

offered at no charge to 

recipients. 

Policy must ensure awareness 

and physical access, not just 

cost removal. 

Funding for targeted 

outreach 

Allocating funds to 

reach marginalized 

communities through 

localized services. 

Grants for mobile vaccine 

units in rural areas. 

Sustained funding required to 

maintain equity in access. 

Economic sensitivity in 

allocation models 

Integrating poverty and 

vulnerability indices in 

resource distribution 

algorithms. 

Prioritizing low-income 

ZIP codes for early vaccine 

shipments. 

Ensures equitable outcomes 

across economic strata. 

4.   HEALTH EQUITY IMPLICATIONS 

4.1 Social determinants of health and vulnerability amplification during epidemics 

During epidemics, social determinants of health (SDOH)—including economic stability, education, neighborhood and built 

environment, and access to healthcare—profoundly magnify vulnerability among low-income populations. Embury et al. 

(2022) demonstrate that in San Diego County, socioeconomic risks like poverty, overcrowding, and chronic disease 

prevalence spatially correlated with COVID-19 incidence and hospitalization rates, underscoring how differential 

neighborhood-level SDOH shape both exposure and outcomes during crises. They find that areas characterized by lower 

income and higher comorbidities experienced substantially higher burdens of COVID-19 morbidity and mortality, 

illustrating the compounding effect of preexisting disadvantage on epidemic vulnerability. 

Kerschbaumer et al. (2024) further expand on this by analyzing how factors such as housing instability, employment 

precarity, limited educational attainment, and food insecurity disproportionately constrained individuals during the 

pandemic, leaving under-resourced populations with fewer protective buffers. These social determinants not only increased 

the risk of infection but also curtailed adaptive capacities—such as the ability to work from home, access testing, or 

quarantine effectively (Imoh, and Idoko, 2023). Critically, they highlight that SDOH are not passive background variables 

but active amplifiers: unstable housing increases exposure risk through crowded living conditions; precarious employment 

forces individuals into unsafe environments; and food insecurity undermines immune resilience and mental health during 

prolonged crises. 

Together, these studies emphasize that epidemics operate atop a framework of social inequality, where structural deficits in 

SDOH elevate both disease transmission and adverse outcomes in low-income communities (Imoh, et al., 2024). 

Understanding the spatial, economic, and social layering of these determinants is essential for designing epidemic responses 

that both reduce transmission and attenuate the amplification of vulnerability rooted in systemic deprivation. 

4.2 Structural racism, discrimination, and unequal access to care 

Structural racism, embedded within institutions and policies, constitutes a foundational driver of health disparities by 

shaping access to care, resource allocation, and health outcomes across epidemics. Bailey et al. (2021) articulate that racist 

laws and policies—from housing segregation to redlining—have historically created racially stratified living environments, 
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which today yield differential exposure risks, chronic disease burdens, and under-resourced healthcare infrastructure as 

shown in table 3 and figure 3. They argue that these longstanding structural inequities translate into disproportionate 

epidemic impact among communities of color, as inequitable policy legacies constrain spatial access to care, undermine 

trust in institutions, and hinder equitable intervention deployment (Imoh, and Idoko, 2022). 

Yearby (2022) deepens this discourse by demonstrating how modern health policies may inadvertently perpetuate structural 

racism, particularly through funding models and safety-net architecture. Safety-net providers serving low-income minority 

populations often receive lower reimbursement, limited resources, and diminished capacity to respond effectively during 

epidemics. Combined with historical distrust—born from discriminatory healthcare practices—these structural disparities 

degrade timely access to testing, treatment, and preventive services (Imoh, and Enyejo, 2025). Moreover, discriminatory 

implementation of policies such as Medicaid, exclusionary insurance networks, and bias in provider decision-making further 

marginalize low-income racial minority groups during crises. 

By institutionalizing inequity in the structure and function of health systems, structural racism ensures that epidemics do 

not unfold uniformly but hit some communities with exacerbated force (Ijiga et al., 2023). Addressing these disparities 

requires reframing epidemic preparedness to incorporate equity-driven policy design, resource parity, and redress of 

discriminatory institutional practices that continue to impede access to care for historically marginalized populations. 

 

Figure 3: Picture of Silent Struggle in the Healthcare System Reflecting Structural Inequities and Barriers to 

Equal Care (Merschel, M. 2020). 

Figure 3 poignantly reflects the realities discussed in section 4.2: Structural racism, discrimination, and unequal access to 

care. It shows a patient, likely from a racial or ethnic minority group, sitting alone on a hospital bed, gazing out of a 

window—symbolizing both physical isolation and systemic exclusion within healthcare environments. Structural racism 

manifests not only in overt denial of services but in subtler, institutionalized forms, such as underfunded facilities serving 

minority populations, disparities in the quality of care, and implicit biases in clinical decision-making. For many individuals 

from marginalized communities, access to timely and adequate care is limited by insurance restrictions, discriminatory 

practices, and geographic segregation that places advanced medical resources out of reach. The sterile yet emotionally 
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detached setting here underscores how discriminatory systems can erode trust, leaving patients feeling alienated even within 

healthcare spaces meant to heal. Moreover, this scene can be interpreted as a visual representation of the gaps in culturally 

responsive care—where the absence of patient-centered communication, representation, and empathetic engagement 

deepens inequities. The image captures a quiet moment of vulnerability that reflects the broader impact of discriminatory 

structures, reminding us that health equity requires dismantling systemic barriers and building inclusive, compassionate 

care systems for all populations. 

Table 3: Summary of Structural Racism, Discrimination, and Unequal Access to Care 

Key Theme Description Example Implication 

Historical policy 

inequities 

Legacy of segregation and 

redlining creating 

concentrated disadvantage. 

Urban minority 

communities with limited 

hospital access. 

Address root causes in 

long-term health equity 

strategy. 

Under-resourced safety-

net providers 

Lower reimbursement and 

funding for providers 

serving disadvantaged 

populations. 

Community health centers 

with limited PPE during 

COVID-19. 

Targeted investment to 

strengthen frontline care 

capacity. 

Distrust from 

discriminatory practices 

Historical abuses eroding 

trust in healthcare systems. 

Tuskegee syphilis study’s 

lingering effects. 

Trust-building essential 

for effective public 

health interventions. 

4.3 Disparities in morbidity and mortality rates among low-income populations 

Epidemics exacerbate underlying health inequities, manifesting in marked disparities in morbidity and mortality among 

low-income populations. Data indicate that Black, Hispanic, and Indigenous groups face significantly higher mortality from 

diseases such as COVID-19, heart disease, and cancer—even after adjusting for education and income (Ijiga et al., 2022). 

For example, Wikipedia’s summary of race and health in the U.S. emphasizes how Black individuals experience poorer 

outcomes in cardiovascular care and surgery, with reduced access to necessary procedures and rehabilitation, leading to 

elevated morbidity across chronic conditions and heightened susceptibility during epidemics. 

Empirical analyses by Grosicki, et al., (2022) reveal that structural racism drives metabolic health disparities, contributing 

to COVID-19 mortality differentials across sociodemographic strata. Systemic factors—such as unequal access to quality 

preventive care, higher prevalence of comorbidities (e.g., diabetes, hypertension), and exposure-prone employment—

coalesce to elevate disease severity and death rates among economically marginalized racial and ethnic minorities. 

These disparities are not merely statistical artifacts but reflect entrenched systemic degradation of health potential among 

low-income communities: delayed diagnosis, treatment gaps, and increased chronic disease burden translate into greater 

vulnerability during epidemics (Atalor, 2022). Consequently, epidemics yield disproportionate health tolls—as 

demonstrated by elevated hospitalization and fatality ratios—among those already bearing the weight of socioeconomic and 

racial disadvantage (Ijiga et al., 2021). Recognizing and quantifying these inequities across morbidity and mortality metrics 

is critical to designing targeted, equitable epidemic interventions that prioritize risk reduction in those bearing the greatest 

health burden. 

5.   CASE STUDIES AND POLICY ANALYSIS 

5.1 COVID-19 pandemic: Vaccine access and testing inequities 

During the COVID-19 pandemic, stark inequities in vaccine access and testing emerged along income lines. Ben-Umeh 

(2024) analyzed nationally representative data and found that individuals in the lowest income bracket had 55% lower odds 

of receiving COVID-19 vaccination compared to those in high-income groups (adjusted odds ratio ≈ 0.45), with disparities 

particularly pronounced among lower-income women. This evidences that socioeconomic status determined not only uptake 

but also access, even when vaccines were offered at no direct cost. At the community level in Los Angeles County, 

Masterson et al. (2023) demonstrated that lower-income neighborhoods experienced much higher COVID-19 incidence 

during the early surges; however, during the third surge after vaccines became widely accessible, vaccination had its greatest 

impact in reducing incidence within those same low-income communities. A 20% increase in community vaccination 

coverage in low-income areas corresponded to an additional ~8% reduction in cases relative to higher-income areas (Atalor, 

et al., 2023). Despite lower baseline vaccination rates, these findings underscore the disproportionate benefit of vaccination 

when accessible to underserved populations. 
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Testing inequities also aligned with these patterns: low-income communities had limited testing access early in the 

pandemic, due to fewer healthcare facilities and testing sites in under-resourced areas, delaying diagnosis and increasing 

transmission (Atalor, et al., 2023). Combined, these findings illustrate a critical need for tailored strategies—such as mobile 

clinics, community-based testing, and income-sensitive outreach—to correct access gaps and maximize the population-

level impact of epidemic interventions among low-income U.S. populations. 

5.2 Influenza and H1N1: Lessons on targeted outreach and distribution strategies 

The 2009 H1N1 pandemic provides instructive lessons about targeted outreach and equitable resource distribution. In a 

systematic review, Ayers et al. (2021) found that H1N1 vaccine uptake was consistently lower among low-SES and minority 

groups, attributed to access barriers, distrust, and systemic exclusion. The study noted that interventions—such as deploying 

mobile clinics, offering outreach in languages other than English, and integrating vaccination into trusted community 

settings—helped mitigate disparities (Atalor, and Enyejo, 2025) as shown in table 4. 

Los Angeles County’s mass vaccination campaign exemplifies how localized, equity-focused strategies can improve uptake. 

Plough et al. (2011) detail that African Americans had only half the vaccination rate compared to White residents in early 

H1N1 clinics. In response, the public health department implemented partnerships with faith-based organizations and 

community leaders, established additional neighborhood clinics, and conducted grassroots messaging efforts to build trust 

(Ijiga et al., 2021). These strategies narrowed the gap, illustrating that culturally tailored outreach and decentralized 

distribution can enhance equity (Plough et al., 2011). 

From these experiences, key mechanisms emerge: deploying mobile and local clinics, engaging community influencers, 

ensuring culturally and linguistically appropriate messaging, and adapting distribution venues to meet the needs of 

underserved populations (Atalor, and Enyejo, 2025). These targeted interventions significantly boost reach and trust—an 

imperative validated by historical response efforts that address both structural and perceptual barriers. 

Table 4: Summary of Influenza and H1N1: Lessons on Targeted Outreach and Distribution Strategies 

Key Theme Description Example Implication 

Access disparities in 

vaccination 

Lower uptake among low-

income and minority 

groups due to multiple 

barriers. 

African Americans had 

half the H1N1 vaccination 

rate of Whites in early 

stages. 

Early identification of 

disparities enables targeted 

solutions. 

Culturally tailored 

outreach 

Using trusted messengers 

and language-specific 

materials to increase 

engagement. 

Partnerships with faith-

based organizations in Los 

Angeles County. 

Culturally competent 

approaches improve uptake 

and trust. 

Decentralized 

distribution 

Providing vaccines in 

local, accessible venues. 

Mobile clinics serving 

rural and urban 

underserved areas. 

Increases convenience and 

reduces structural access 

barriers. 

5.3 Policy successes and failures in promoting health equity 

Policy efforts during epidemics have produced mixed outcomes in promoting health equity. Bayati et al. (2022) conducted 

a systematic analysis, affirming that low-income, unemployed, and socially deprived groups were significantly less likely 

to receive COVID-19 vaccines due to intersecting economic and demographic disadvantages. Their work highlights policy 

failures in reaching economically marginalized groups and underscores the need for proactive, equity-centered distribution 

planning (Bayati et al., 2022) as represented in figure 4. 

Despite some well-intentioned policies, media and public health reporting reveal implementation failures. As reported in 

Time, by mid-pandemic, only 42% of residents in highly vulnerable counties were fully vaccinated, compared with 60% in 

less vulnerable areas—showcasing widening inequities in vaccination coverage (Weintraub, et al., 2021). The article 

detailed how rural and suburban communities lagged due to limited pharmacy availability, slower mobile clinic deployment, 

and vaccine hesitancy. Furthermore, reliance on online registration systems disadvantaged those without digital access or 

literacy (Ajiboye, et al., 2025). 

Conversely, some policy successes—such as California allocating 40% of vaccine appointments to low-HPI (Healthy Places 

Index) communities—demonstrate the potential of equity-oriented strategies. While not always fully eliminating gaps, such 

targeted allocation mitigated disparities when combined with outreach and accessibility measures (Adams, et al., 2019). 
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Thus, policy performance in promoting equity has depended on design, resources, and implementation. Failures usually 

stem from top-down approaches that overlook access barriers, while successes correlate with jurisdictional willingness to 

adapt strategies, invest in underserved areas, and center equity throughout the rollout. 

 

Figure 4: Diagram Illustration of Balancing Successes and Failures in Public Health Policy to Advance Health 

Equity During Epidemics. 

Figure 4 organizes the evaluation of epidemic-era public health interventions into two main branches—successes and 

failures—radiating from a central node labeled Public Health Policy During Epidemics → Health Equity Outcomes. The 

successes branch captures strategies that demonstrably reduced disparities, such as targeted allocation using vulnerability 

indices to site clinics in high-need areas, partnerships with community-based organizations and trusted local leaders to 

improve uptake, zero-cost access with flexible service hours to remove financial and time barriers, mobile and decentralized 

service delivery to reach geographically isolated groups, and transparent equity dashboards to monitor and close gaps in 

real time. Each success links to measurable key performance indicators (KPIs) showing reduced travel distance, lower wait 

times, and improved vaccination rates in disadvantaged communities. Conversely, the failures branch details systemic 

shortcomings that widened inequities, including digital-only registration systems that excluded low-connectivity 

households, fragmented coordination across federal, state, and local levels that caused delays and inconsistencies, unstable 

funding streams leading to program lapses, generic “one-size-fits-all” messaging that failed to build trust in diverse 

populations, and centralized stockpiling without last-mile delivery planning that left high-need areas undersupplied. Cross-

links between sub-branches illustrate interdependencies, such as how real-time dashboards enhance targeted allocation and 

how coordination failures exacerbate last-mile supply issues. Overall, the diagram emphasizes that policy design, 

implementation, and monitoring must be integrated, data-driven, and community-focused to sustainably close equity gaps 

in epidemic responses. 
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6.   STRATEGIES FOR EQUITABLE PUBLIC HEALTH POLICY IN FUTURE EPIDEMICS 

6.1 Summary of Key Findings from the Review 

The review highlights that epidemics in the United States consistently expose and exacerbate pre-existing structural 

inequities in public health systems, particularly within low-income populations. Historical and contemporary case studies 

demonstrate that resource allocation mechanisms, while often guided by ethical principles, have failed to consistently 

deliver equitable access to vaccines, PPE, and testing. Geographic and logistical constraints, including inadequate healthcare 

infrastructure in rural and economically disadvantaged urban areas, amplify disparities by delaying access and increasing 

disease burden. Social determinants of health—such as housing instability, employment precarity, and food insecurity—

serve as vulnerability multipliers, while structural racism entrenches long-standing barriers to care. Policy analyses reveal 

mixed outcomes: targeted outreach programs, such as localized vaccination drives, have shown measurable success in 

narrowing gaps, but fragmented federal, state, and local coordination often undermines efficiency. Economic constraints 

further limit equitable distribution, with funding gaps impeding rapid deployment of resources in underserved areas. 

Collectively, the findings underscore that health equity during epidemics depends on proactive, data-driven, and context-

specific interventions. The absence of consistent equity metrics in policy evaluation perpetuates disparities, while successes 

are often localized and unsustained. This evidence indicates that achieving equitable epidemic management requires 

systemic reforms that integrate health equity as a central, measurable outcome rather than an aspirational policy goal. 

6.2 Implications for Equitable Epidemic Preparedness and Response 

The findings carry significant implications for designing epidemic preparedness strategies that actively embed equity 

considerations into all stages of planning, execution, and evaluation. First, preparedness frameworks must be grounded in 

an understanding of the structural and social determinants shaping disease vulnerability. Without integrating these 

determinants, resource allocation remains reactive, leaving high-risk communities underserved. The operationalization of 

preparedness should involve pre-identified equity metrics—such as coverage rates in low-income and minority 

populations—and real-time monitoring systems to track disparities in access and outcomes during crises. The review 

demonstrates that equitable response mechanisms require decentralization of critical supplies and services, ensuring that 

local health departments, community-based organizations, and trusted institutions are empowered to act swiftly. 

Coordinated governance between federal, state, and local levels is essential to eliminate jurisdictional redundancies and 

inconsistencies that delay interventions. Additionally, the evidence suggests that communication strategies tailored to 

diverse cultural and linguistic contexts are critical for overcoming distrust and misinformation. Preparedness must also 

account for digital inequities, as reliance on online registration and information systems disadvantages populations without 

reliable internet access. Finally, embedding equity in preparedness planning demands sustained funding for infrastructure 

improvements in underserved areas, enabling rapid mobilization during emergencies. These implications point toward a 

paradigm shift where equity is operationalized as a measurable indicator of success in epidemic response. 

6.3 Recommendations for Policy Reform and Implementation 

Policy reform should prioritize embedding equity-driven mandates within the legal and operational frameworks guiding 

epidemic response. One recommendation is the institutionalization of an equity audit requirement for all public health 

emergency plans, ensuring that proposed interventions address gaps in access, infrastructure, and social support. Resource 

allocation models should integrate vulnerability indices, combining socioeconomic, health, and geographic data to guide 

distribution priorities. This approach would ensure that vaccine shipments, testing sites, and PPE stockpiles are 

proportionally directed toward high-need areas. Federal policy should also mandate funding earmarks for community-based 

organizations that possess the trust and local knowledge necessary to deliver services effectively in underserved populations. 

To address coordination challenges, standardized federal guidelines should be coupled with flexible state-level 

implementation frameworks, enabling adaptation without compromising baseline equity standards. Additionally, policies 

should promote diversification of supply chains and decentralization of stockpiles to minimize bottlenecks during crises. 

Long-term reforms must address workforce disparities by incentivizing healthcare providers to serve in low-resource areas 

through loan forgiveness programs, competitive compensation, and infrastructure investment. Finally, transparent public 

reporting on equity metrics should be mandated, allowing for public accountability and continuous improvement. These 

recommendations, grounded in the review’s findings, would establish a sustainable framework that prioritizes health equity 

as a non-negotiable component of epidemic policy and practice. 
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6.4 Future Research Directions on Health Equity and Epidemic Management 

Future research must move beyond documenting disparities to developing and testing interventions that measurably reduce 

them during epidemics. Priority areas include longitudinal studies assessing the sustained impact of equity-focused policies 

on morbidity and mortality in low-income populations, and implementation science approaches that evaluate the scalability 

of successful localized interventions. Comparative analyses across different states and municipalities could identify 

governance models most effective in integrating equity into epidemic response. Additionally, research should explore the 

role of predictive analytics and geospatial modeling in preemptively identifying at-risk communities and dynamically 

reallocating resources during evolving crises. Interdisciplinary collaborations between public health, social sciences, and 

data science will be essential for designing tools that integrate social determinants into real-time decision-making. Given 

the role of structural racism, studies should also focus on dismantling policy barriers that perpetuate inequitable access to 

care, with particular attention to Medicaid policy variation, insurance coverage gaps, and discriminatory enforcement of 

public health measures. Community-based participatory research models can ensure that the voices of affected populations 

directly shape intervention design and evaluation. Finally, global comparative studies could yield insights from countries 

with more equitable health outcomes, offering transferable strategies adaptable to the U.S. context. These research directions 

will build the evidence base required to institutionalize health equity as a core metric of epidemic management. 
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