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Abstract: Healthcare disparities affecting immigrant populations in the United States continue to present significant public policy 

challenges, particularly in the context of Medicaid expansion and access equity. Immigrants—especially those with undocumented 

status or limited English proficiency—face compounded barriers due to restrictive eligibility criteria, administrative complexity, and 

fragmented care coordination. This study argues that health data analytics can serve as a transformative tool to inform and advocate for 

more inclusive Medicaid expansion and comprehensive immigrant healthcare policy reform. The research begins by examining 

existing disparities in coverage, utilization, and outcomes across immigrant subgroups using national datasets such as the Medical 

Expenditure Panel Survey (MEPS), American Community Survey (ACS), and Medicaid claims data. Through advanced predictive 

modeling and geospatial analysis, the paper identifies underinsured immigrant communities at elevated risk for chronic disease burden, 

preventable hospitalizations, and economic exclusion. Moving from insight to impact, the study proposes an analytical framework that 

integrates social determinants of health (SDOH), linguistic isolation metrics, and policy simulation tools to assess the cost-benefit of 

expanding Medicaid eligibility for non-citizen residents. Case examples from states with inclusive Medicaid policies (e.g., California, 

New York) illustrate how data-informed interventions can reduce uncompensated care costs, improve health equity, and increase 

public health system efficiency. Finally, the paper outlines policy recommendations for leveraging health data ecosystems, including 

interoperable health information exchanges (HIEs), to support real-time monitoring and accountability in Medicaid reform efforts. By 

grounding policy innovation in rigorous analytics, this research positions evidence-based advocacy as central to shaping an equitable 

and sustainable healthcare future for immigrant communities. 
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1. INTRODUCTION 
1.1 Context: Immigrant Health Disparities in the U.S.  

Immigrant populations in the United States face persistent 

health disparities due to structural, socioeconomic, and 

policy-driven barriers to healthcare access. These disparities 

are particularly pronounced among noncitizen and 

undocumented individuals, who are often excluded from 

federal health programs or fear accessing services due to 

immigration enforcement concerns [1]. Language barriers, 

cultural differences, limited health literacy, and discrimination 

further exacerbate their vulnerability within the U.S. 

healthcare system. 

Studies consistently show that immigrants are less likely to 

have a usual source of care, more likely to delay treatment, 

and often rely on emergency departments for preventable 

conditions [2]. These gaps contribute to higher rates of 

unmanaged chronic diseases, maternal health inequities, and 

mental health challenges. Additionally, immigrant 

communities are frequently employed in essential but low-

wage occupations without employer-sponsored insurance, 

increasing their dependence on public healthcare options [3]. 

State-level variation in immigrant healthcare policies also 

widens disparities, with some states offering inclusive safety-

net services while others restrict access based on immigration 

status. As a result, the health outcomes of immigrants are not 

only a matter of public health but also of policy equity. 

Addressing these disparities requires tailored interventions 

that combine coverage expansion, culturally competent care, 

and targeted investment in social determinants of health [4]. 

1.2 Medicaid's Role in Advancing Health Equity  

Medicaid, the nation’s primary public health insurance 

program for low-income individuals, plays a pivotal role in 

promoting health equity. Its expansive coverage and 

flexibility allow states to address population-specific needs 

through waiver programs, targeted benefits, and provider 

reimbursement models that support vulnerable communities. 

For immigrants—particularly lawful permanent residents and 

mixed-status families—Medicaid offers one of the few 

pathways to healthcare access, especially in states that adopt 

inclusive eligibility policies [5]. 

The program’s structure enables states to extend prenatal care, 

emergency medical services, and even state-funded Medicaid 

lookalikes to select immigrant groups, providing critical care 
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while bypassing federal eligibility constraints. For example, 

the Children’s Health Insurance Program Reauthorization Act 

of 2009 permitted states to eliminate the five-year waiting 

period for lawful immigrant children and pregnant women, 

improving maternal and child health outcomes [6]. 

Medicaid also advances equity through its support for 

community health centers, language access services, and data-

driven quality improvement initiatives aimed at reducing 

disparities. Managed care organizations operating under 

Medicaid increasingly incorporate social risk factors and 

cultural responsiveness into care coordination strategies. With 

strategic reform, Medicaid can further serve as a lever to close 

access gaps and improve outcomes for immigrant populations 

facing systemic exclusion [7]. 

1.3 The Promise of Data-Driven Reform  

Data-driven reform presents a transformative opportunity to 

address immigrant health disparities through targeted, 

evidence-based interventions. With the growth of health 

information technology and analytics capacity, states can now 

disaggregate Medicaid utilization data by race, ethnicity, 

language, immigration status proxy variables, and geography 

to identify service gaps and prioritize investments accordingly 

[8]. 

Predictive analytics and machine learning models can help 

identify high-risk immigrant populations with unmet care 

needs, enabling early intervention and resource optimization. 

For instance, algorithms trained on claims and encounter data 

can detect patterns of delayed care or gaps in preventive 

services among limited-English proficient populations [9]. 

This intelligence allows Medicaid agencies to proactively 

direct outreach, culturally tailored care navigation, and 

community-based partnerships to the most underserved 

segments. 

Moreover, data transparency tools—such as health equity 

dashboards—enable stakeholders to track disparities in real 

time and evaluate the impact of policy changes. States like 

California and New York have begun leveraging such 

platforms to inform their Medicaid equity plans, resulting in 

more nuanced, place-based solutions [10]. 

When aligned with community input and ethical data 

governance, data-driven reform not only enhances care 

delivery but also ensures that immigrant voices and 

vulnerabilities are meaningfully integrated into Medicaid 

policy design. 

 

Figure 1: Current Medicaid coverage landscape for 

immigrants by state (map visualization) [13] 

2. HEALTH DATA ANALYTICS: TOOLS, 

SOURCES, AND CAPABILITIES  

2.1 Overview of Healthcare Data Types and Repositories  

Healthcare data in the United States is vast, heterogeneous, 

and stored across multiple repositories, each serving different 

operational, clinical, and policy functions. The primary types 

of healthcare data include clinical data, administrative claims 

data, public health surveillance data, and patient-reported 

outcomes. These datasets collectively inform care delivery, 

quality improvement, population health management, and 

policy development [5]. 

Clinical data originates from electronic health records 

(EHRs), capturing real-time patient information such as 

diagnoses, lab results, imaging, medications, and treatment 

plans. These data are typically stored in provider-facing 

systems and vary significantly in structure and completeness 

across institutions and states. Administrative claims data—

generated by billing processes—offer a standardized view of 

healthcare utilization, cost, and service delivery, making them 

particularly useful for longitudinal trend analysis and policy 

evaluation [6]. 

Public health data includes immunization registries, vital 

statistics (births and deaths), disease surveillance, and 

environmental health indicators. These datasets are often 

curated by state or local health departments and play a critical 

role in identifying community-level health risks. Patient-

reported data, collected via surveys, wearable devices, or 

digital health apps, provides insight into behaviors, 

experiences, and outcomes beyond clinical encounters [7]. 
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These data types are stored in diverse repositories such as 

Health Information Exchanges (HIEs), state Medicaid 

Management Information Systems (MMIS), All-Payer Claims 

Databases (APCDs), and community health data platforms. 

Each repository serves a different user base and policy 

function, contributing valuable insights but often operating in 

silos. Unlocking their combined potential requires 

interoperable architectures and shared governance frameworks 

[8]. 

2.2 Claims, EHRs, Social Determinants, and Community 

Health Data  

For immigrant health equity efforts, the integration of claims 

data, EHRs, social determinants of health (SDOH), and 

community-level indicators is critical. Each data stream 

captures unique dimensions of care access, quality, and 

population vulnerability, and together they offer a 

comprehensive lens for addressing disparities [9]. 

Claims data, primarily from Medicaid, provide a structured, 

longitudinal view of service use across providers. This 

includes information on diagnoses, procedures, pharmacy 

claims, and eligibility status—key indicators of access gaps or 

fragmented care. Claims can also act as a proxy for language 

preference, geographic distribution, and provider networks 

serving immigrant populations [10]. 

Electronic Health Records (EHRs) offer more granular 

clinical insights, including biometric data, treatment response, 

and care coordination activities. When structured 

appropriately, EHRs can include race, ethnicity, language 

preference (REAL data), and social needs screenings. 

However, these fields are often inconsistently captured, 

particularly in under-resourced settings or among 

undocumented populations reluctant to disclose personal 

information [11]. 

Social determinants of health (SDOH) data—such as housing 

stability, food insecurity, employment, and education—are 

increasingly integrated into health systems through screening 

tools or community-based assessments. These determinants 

often explain more variance in health outcomes than clinical 

care alone and are essential for tailoring interventions for 

immigrant communities [12]. 

Community health data, including neighborhood-level 

measures of poverty, air quality, transportation access, and 

crime, are typically sourced from census, public health, or 

academic databases. These place-based indicators are critical 

for risk stratification and resource planning. 

Bridging these datasets allows for multidimensional profiling 

of health risk, service need, and system responsiveness, 

especially for marginalized populations [13]. 

2.3 Data Integration Challenges and Opportunities  

While the integration of diverse healthcare datasets offers 

powerful insights into immigrant health disparities, it is 

fraught with technical, organizational, and legal challenges. A 

key issue is interoperability—the ability of different systems 

to exchange, interpret, and use data seamlessly. Many EHRs 

and claims databases use proprietary formats and lack 

standardized data dictionaries, complicating integration and 

increasing the burden on analysts and system architects [14]. 

Data quality is another obstacle. Missing fields, inconsistent 

coding practices (e.g., ICD-10 vs. SNOMED), and outdated 

address or demographic information reduce the reliability of 

linked datasets. This is particularly problematic in identifying 

immigrant status or language needs, which are often poorly 

documented or inferred through proxies [15]. 

Organizational silos further hinder integration. Health 

systems, Medicaid agencies, and community organizations 

often maintain separate data governance protocols, leading to 

fragmentation and duplication of effort. Establishing cross-

sector data-sharing agreements, especially with community-

based organizations (CBOs), remains a logistical and trust-

building challenge [16]. 

Yet, the opportunities are substantial. Cloud-based platforms, 

application programming interfaces (APIs), and HL7 FHIR 

standards are improving data portability. Medicaid programs 

in states like Washington and North Carolina have begun 

implementing integrated data hubs that combine clinical, 

claims, and SDOH information for equity-focused analytics 

[17]. 

These innovations open new pathways for real-time risk 

stratification, targeted outreach, and predictive modeling—

tools essential for addressing complex disparities within 

immigrant populations. 

2.4 Ethical and Regulatory Boundaries (HIPAA, state 

laws, trust)  

Data integration initiatives must navigate a landscape of 

ethical and regulatory obligations that protect individual 

privacy while enabling meaningful analysis. Central among 

these is the Health Insurance Portability and Accountability 

Act (HIPAA), which governs the use and disclosure of 

protected health information (PHI). HIPAA permits data 

sharing for treatment, payment, and healthcare operations but 

imposes strict constraints on re-identification, especially when 

linking data across systems or sectors [18]. 

For immigrant communities, these concerns are magnified by 

fear of data misuse, particularly related to immigration 

enforcement. Although HIPAA explicitly prohibits disclosure 

of health data to immigration authorities without a warrant, 

the perceived risk continues to deter participation in health 

programs. Building trust therefore requires transparency, 

community engagement, and robust data-use agreements that 

outline data access, purpose limitations, and security protocols 

[19]. 

State laws add another layer of complexity, especially where 

privacy protections exceed federal requirements. For example, 
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California’s Confidentiality of Medical Information Act 

(CMIA) provides additional safeguards for sensitive health 

information and expands patient rights to access and amend 

their data [20]. 

Ethical considerations extend beyond compliance. 

Community-informed consent, culturally sensitive 

communication, and the minimization of data bias are crucial 

to ensuring equitable outcomes. Misuse or misinterpretation 

of data can reinforce stereotypes or justify underinvestment in 

high-need areas. 

As data becomes a driver of Medicaid reform, establishing a 

trusted data governance framework—rooted in legal 

compliance and ethical stewardship—is essential to protect 

immigrant populations while enabling targeted, data-driven 

policy interventions [21]. 

Table 1: Summary of Data Sources Relevant for Immigrant 

Medicaid Analytics (Structured vs. Unstructured) 

Data 

Source 
Type 

Structured/Unstruct

ured 
Description 

Medicaid 

Eligibility 

and 

Claims 

Records 

Administrat

ive 
Structured 

Contains 

enrollment 

data, service 

utilization, 

billing codes 

(ICD, CPT), 

and 

eligibility 

status. 

Electronic 

Health 

Records 

(EHRs) 

Clinical Both 

Includes 

diagnoses, 

lab results, 

medications 

(structured); 

clinician 

notes, 

narratives 

(unstructure

d). 

American 

Communit

y Survey 

(ACS) 

Demographi

c 
Structured 

Census data 

on foreign-

born status, 

language 

proficiency, 

income, 

housing, and 

insurance 

coverage. 

Social 

Determina

Clinical/Soc

ial 
Structured Data 

collected 

Data 

Source 
Type 

Structured/Unstruct

ured 
Description 

nts of 

Health 

Screening 

Tools 

through 

standardized 

assessments 

(e.g., food 

insecurity, 

housing 

instability). 

Hospital 

Discharge 

Data (e.g., 

HCUP) 

Administrat

ive 
Structured 

Includes 

admission 

diagnoses, 

procedures, 

discharge 

status, and 

payer 

information. 

Communit

y-Based 

Organizati

on (CBO) 

Outreach 

Logs 

Programmat

ic 
Unstructured 

Case notes, 

client 

narratives, 

language 

barriers, and 

navigation 

barriers 

recorded by 

outreach 

staff. 

Emergenc

y 

Medicaid 

Claims 

Administrat

ive 
Structured 

Captures 

services 

provided 

during 

emergency 

episodes for 

undocument

ed 

immigrants. 

Public 

Health 

Surveillan

ce Reports 

Government

al 
Both 

Includes 

vaccination 

rates, 

disease 

trends 

(structured); 

outbreak 

reports, 

situational 

assessments 

(unstructure

d). 

Health 

Navigator 

Operational Unstructured Documentat

ion of 
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Data 

Source 
Type 

Structured/Unstruct

ured 
Description 

Call Logs 

and Chat 

Transcript

s 

immigrant 

inquiries, 

access 

barriers, and 

service 

referrals. 

Medicaid 

Managed 

Care 

Organizati

on (MCO) 

Reports 

Programmat

ic 
Structured 

Performance

, utilization, 

and quality 

metrics 

disaggregate

d by 

subgroup 

and plan. 

Language 

Access 

Service 

Utilization 

Logs 

Operational Structured 

Tracks 

interpreter 

use by 

language, 

visit type, 

and 

frequency to 

infer 

linguistic 

access gaps. 

Survey 

Data (e.g., 

CAHPS, 

PRAPAR

E) 

Patient-

Reported 
Both 

Quantitative 

satisfaction 

scores 

(structured); 

open-ended 

patient 

comments 

(unstructure

d). 

3. IDENTIFYING COVERAGE GAPS 

AND BARRIERS USING ANALYTICS  

3.1 Machine Learning for Eligibility Pattern Recognition  

Machine learning (ML) offers transformative capabilities for 

identifying Medicaid eligibility patterns among immigrant 

populations, who often face complex barriers related to 

documentation, income variability, and policy variation across 

states. Traditional eligibility assessments rely on manual 

inputs and rule-based logic, which can overlook nuanced 

combinations of factors affecting immigrants’ qualification 

for public coverage. ML models can analyze historical 

enrollment data, application records, and socioeconomic 

indicators to detect hidden eligibility trends and predict likely 

qualifiers [11]. 

Supervised learning algorithms such as decision trees, random 

forests, and logistic regression are particularly effective at 

classifying applicants based on eligibility criteria, including 

income, age, household size, disability status, and residency 

duration. These models can be trained to identify non-obvious 

interactions—for example, how wage fluctuations interact 

with household composition to influence Medicaid eligibility 

among mixed-status families [12]. 

Moreover, machine learning can help detect systemic barriers 

by flagging patterns of frequent application denial among 

eligible populations. For instance, clustering algorithms may 

reveal that applicants with limited English proficiency or from 

specific ZIP codes face disproportionately high rejection rates 

despite meeting financial thresholds. This information can 

inform targeted outreach and policy adjustments [13]. 

Natural Language Processing (NLP) also plays a role by 

extracting structured data from narrative application fields or 

scanned documents, streamlining verification processes. 

When integrated into Medicaid enrollment platforms, ML 

tools enhance decision support for eligibility workers and 

reduce administrative burden for applicants. 

Ultimately, ML enhances efficiency, equity, and accuracy in 

eligibility screening—enabling states to proactively identify 

and enroll immigrant populations historically 

underrepresented in coverage statistics [14]. 

3.2 Geospatial Analysis to Map Uninsured Immigrant 

Populations  

Geospatial analysis is a powerful method for visualizing and 

addressing disparities in Medicaid coverage by pinpointing 

where uninsured immigrant populations are concentrated. 

Through the use of Geographic Information Systems (GIS), 

analysts can integrate demographic, socioeconomic, and 

health utilization data to map spatial inequities in healthcare 

access and insurance enrollment [15]. 

Spatial datasets such as American Community Survey (ACS) 

data, local health department registries, and Medicaid 

administrative files can be layered to identify ZIP codes or 

census tracts with high densities of foreign-born residents who 

lack health insurance. These maps can incorporate overlays of 

social determinants of health, including income levels, 

housing burden, transportation access, and English language 

proficiency—factors strongly correlated with coverage gaps 

[16]. 

Hotspot analysis and spatial clustering algorithms like Getis-

Ord Gi* and Local Moran’s I can reveal significant pockets of 

uninsured individuals who may not be captured by statewide 

averages. These methods also highlight service deserts—areas 

where safety-net providers or Medicaid-enrolled physicians 

are scarce. The resulting geospatial insights help guide mobile 

enrollment units, translation services, and culturally 

competent outreach campaigns to high-need locations [17]. 
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GIS models can be updated in real time using interactive 

dashboards that integrate data from Medicaid applications, 

community surveys, and outreach logs. This dynamic 

capability is particularly useful in rapidly shifting 

environments such as post-pandemic recovery zones or 

migrant settlement areas. 

By illuminating geographic patterns of exclusion, geospatial 

analysis enables policymakers to tailor Medicaid reforms with 

spatial precision—channeling resources where they will have 

the greatest impact on immigrant health equity [18]. 

3.3 Predictive Analytics for Enrollment and Utilization 

Trends  

Predictive analytics enhances the ability of Medicaid agencies 

to forecast enrollment patterns and service utilization among 

immigrant populations—enabling data-driven planning and 

resource allocation. Using historical claims, eligibility 

records, and demographic variables, predictive models can 

project how policy shifts, economic changes, or public health 

crises may influence future Medicaid participation and care 

needs [19]. 

Time-series forecasting models such as ARIMA, Prophet, and 

recurrent neural networks (RNNs) are effective at modeling 

temporal trends in Medicaid enrollment. These models can 

estimate future uptakes in immigrant-dense neighborhoods 

following outreach campaigns or changes in public charge 

perceptions. For instance, a significant reduction in 

enrollment during periods of heightened immigration 

enforcement can be captured and projected forward to assess 

longer-term consequences on access and health outcomes 

[20]. 

Predictive analytics can also identify immigrants at risk of 

churn—those likely to lose Medicaid coverage due to income 

volatility, language barriers, or administrative hurdles. 

Classification models trained on past disenrollment events can 

trigger targeted interventions such as eligibility reminders, 

caseworker follow-ups, or language-specific notices. 

Similarly, utilization models can predict the likelihood of ER 

visits, missed preventive screenings, or low medication 

adherence among subgroups, enabling case managers to 

proactively engage at-risk members [21]. 

These insights empower Medicaid programs to shift from 

reactive to anticipatory service delivery, improving both 

efficiency and equity. Dashboards displaying predicted 

enrollment volumes and service demands can inform staffing, 

budget allocation, and community partnerships, ensuring that 

resources meet the evolving needs of immigrant beneficiaries. 

Incorporating predictive analytics into Medicaid strategy 

enables programs to stay agile, equitable, and accountable in 

the face of dynamic demographic and policy environments 

[22]. 

3.4 Health Equity Metrics and Disparity Indexing  

Robust measurement is essential to advancing health equity 

through Medicaid. Health equity metrics and disparity 

indexing provide quantifiable ways to evaluate how well 

Medicaid programs are serving immigrant populations and 

where improvement is needed. These tools translate raw data 

into actionable performance indicators that guide policy and 

accountability [23]. 

Key metrics include coverage rate gaps (e.g., the difference in 

Medicaid enrollment between immigrant and non-immigrant 

populations), utilization disparities (such as access to primary 

care vs. emergency care), and preventive care uptake (e.g., 

childhood immunizations or prenatal visits among foreign-

born enrollees). These indicators can be stratified by ethnicity, 

language, immigration status proxies, geography, and length 

of U.S. residence [24]. 

Disparity indexes go a step further by aggregating these 

metrics into composite scores that reflect overall system 

inequity. For instance, a Medicaid Disparity Index might 

combine gaps in access, quality, and outcomes into a single 

score that can be tracked over time or benchmarked against 

peer states. These indexes help identify “health equity 

deserts,” where layered disparities persist despite broad 

eligibility policies [25]. 

Advanced equity dashboards now incorporate real-time 

visualizations of these metrics using interactive GIS maps, 

heatmaps, and time trend graphs. These tools are used by 

policymakers, providers, and advocates to monitor progress 

and adjust interventions. Moreover, incorporating community 

feedback into metric design ensures that the data reflect lived 

experiences and culturally relevant definitions of quality care. 

Health equity metrics and disparity indexing transform 

Medicaid from a transactional system into a values-driven 

platform—one that actively measures and corrects for 

injustices experienced by immigrant communities [26]. 
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Figure 2: Heatmap of high-density immigrant areas with 

Medicaid under-enrollment rates 

4. MEDICAID EXPANSION AND THE 

POLICY LANDSCAPE  

4.1 Medicaid Eligibility Variability Across States  

Medicaid eligibility rules for immigrants in the United States 

vary significantly by state, creating a fragmented landscape of 

access that directly impacts immigrant health outcomes. 

While federal Medicaid law mandates minimum eligibility 

criteria, states retain broad discretion to expand or restrict 

coverage for specific immigrant groups. This variability 

means that a lawfully present immigrant in one state may have 

full Medicaid coverage, while in another may be excluded or 

limited to emergency services only [14]. 

Under federal law, most lawful permanent residents (LPRs) 

must satisfy a five-year waiting period before becoming 

eligible for full Medicaid benefits. However, 39 states have 

used federal flexibility to eliminate this waiting period for 

children, and 35 have done so for pregnant individuals under 

the Children’s Health Insurance Program Reauthorization Act 

(CHIPRA) option [15]. Conversely, some states enforce 

stricter income or residency requirements, or limit benefits to 

federally required minimums, thereby curtailing access for 

otherwise eligible immigrants. 

States also diverge in how they treat categories such as 

Deferred Action for Childhood Arrivals (DACA) recipients, 

refugees, and asylees. For example, California and New York 

offer broader coverage regardless of immigration status, while 

others, such as Texas and Florida, maintain strict exclusions 

even for lawfully present individuals [16]. 

This patchwork of eligibility rules creates confusion among 

immigrant applicants and enrollment staff, resulting in 

administrative errors and lower participation rates. 

Furthermore, disparities in coverage across state lines 

compound regional inequities in health access and outcomes. 

Data-driven harmonization strategies and interstate 

collaboration are essential to reduce these inequities and 

improve system efficiency for immigrant populations [17]. 

4.2 State Waivers and Policy Instruments (1115, CHIPRA)  

State Medicaid programs leverage a range of federal policy 

instruments—particularly Section 1115 demonstration 

waivers and CHIPRA options—to expand or tailor coverage 

for immigrant populations. These tools allow states to test 

innovative care models and extend benefits beyond federal 

baselines while still receiving federal matching funds [18]. 

Section 1115 waivers are particularly influential. They permit 

states to restructure eligibility, benefits, and delivery systems, 

provided the changes promote Medicaid’s objectives. For 

immigrant health, several states have used 1115 waivers to 

fund prenatal care for undocumented women by covering the 

fetus as the Medicaid beneficiary, a legal workaround known 

as the “unborn child” option [19]. Additionally, states have 

used waivers to pilot value-based payment models and 

address social determinants of health among immigrant-heavy 

populations. 

The Children’s Health Insurance Program Reauthorization 

Act (CHIPRA) of 2009 introduced a critical policy lever—the 

“CHIPRA 214” option—which allows states to waive the 

five-year waiting period for lawfully residing children and 

pregnant individuals. As of 2023, a majority of states have 

adopted this option, significantly expanding coverage access 

for these groups. The CHIPRA provision has been linked to 

improved maternal and infant health outcomes, reduced 

uncompensated care costs, and increased continuity of care 

for immigrant families [20]. 

Beyond waivers, states can also establish state-funded 

Medicaid lookalike programs to cover immigrants excluded 

from federal Medicaid. These programs offer a vital safety 

net, particularly in jurisdictions with large undocumented 

populations. While not federally reimbursed, these programs 

reflect state-level commitment to health equity and fiscal 

foresight by reducing emergency care burdens. 

Effective use of these instruments requires robust data 

infrastructure to measure outcomes and ensure program 

accountability—linking policy flexibility to evidence-based 

decision-making [21]. 

4.3 Inclusion vs. Exclusion of Lawfully Present vs. 

Undocumented Immigrants  

Medicaid’s treatment of immigrants hinges largely on legal 

status, resulting in stark disparities in access between lawfully 

present and undocumented individuals. Federal guidelines 

permit coverage for certain categories of lawfully present 
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immigrants—such as refugees, asylees, and lawful permanent 

residents—subject to the five-year bar. Over time, policy tools 

like CHIPRA have enabled states to remove this bar for 

children and pregnant individuals, yet many adults remain 

ineligible for full coverage even after years of lawful 

residence [22]. 

In contrast, undocumented immigrants are categorically 

excluded from full Medicaid benefits under federal law, 

regardless of income or medical need. The only consistent 

coverage available is emergency Medicaid, which reimburses 

providers for life-threatening conditions but excludes 

preventive care, chronic disease management, and mental 

health services. This exclusion contributes to high 

uncompensated care costs and worsens public health 

outcomes in communities with large undocumented 

populations [23]. 

Some states have attempted to address this gap through state-

only funded Medicaid alternatives, extending full-scope 

benefits to all low-income residents, regardless of 

immigration status. California, for example, recently 

expanded Medi-Cal to include all income-eligible adults 

regardless of immigration status. These expansions are 

motivated by both equity concerns and cost-effectiveness, as 

preventive care is cheaper than emergency interventions [24]. 

The distinction between inclusion and exclusion reflects 

deeper political and ideological divides among states, but data 

increasingly support the public health and economic rationale 

for more inclusive Medicaid policies targeting both lawfully 

present and undocumented immigrants [25]. 

4.4 Data-Informed Policy Decision-Making Models  

To address the variability and inequity in immigrant access to 

Medicaid, states are increasingly turning to data-informed 

policy decision-making models. These frameworks leverage 

real-time data, predictive analytics, and community-based 

insights to design, implement, and evaluate Medicaid policies 

that promote health equity and optimize resource allocation 

[26]. 

At the core of these models is the use of integrated datasets, 

combining Medicaid claims, EHRs, demographic registries, 

and social determinant indicators. By linking this data, states 

can better understand enrollment barriers, utilization patterns, 

and health outcomes for immigrant populations—enabling 

more targeted and efficient interventions. For instance, 

predictive risk scoring can identify which immigrant 

subgroups are most likely to churn out of Medicaid or delay 

care due to language or documentation barriers [27]. 

Scenario modeling is another tool that helps policymakers 

assess the impact of proposed policy changes before 

implementation. Using simulation models, states can forecast 

how expanding Medicaid eligibility to undocumented 

residents, or reducing administrative burdens, would affect 

coverage rates, health outcomes, and state budgets. This 

evidence allows legislators to move beyond ideology and 

make cost-effective decisions grounded in data [28]. 

Moreover, participatory policy design—involving CBOs, 

immigrants, and healthcare providers—ensures that data 

models are contextualized and aligned with lived realities. 

Visualization dashboards and health equity scorecards further 

facilitate transparency and stakeholder engagement. 

Incorporating data-informed models into Medicaid reform 

empowers states to move from reactive, one-size-fits-all 

policies to proactive, equity-centered strategies that 

dynamically address the complex needs of immigrant 

populations [29]. 

Table 2: Comparative Policy Matrix for Inclusive vs. 

Exclusive State Medicaid Frameworks 

Policy Dimension 
Inclusive States 

(e.g., CA, IL, NY) 

Exclusive States 

(e.g., TX, FL, GA) 

Eligibility for 

Lawfully Present 

Children 

Covers without 

five-year waiting 

period under 

CHIPRA 214 

option 

Enforces five-year 

waiting period or 

does not adopt 

CHIPRA 214 

Coverage for 

Pregnant 

Immigrants 

Includes 

undocumented and 

lawfully present via 

state-funded 

Medicaid options 

Limited to 

emergency 

Medicaid or 

excludes 

undocumented 

pregnant 

individuals 

Access for 

Undocumented 

Adults 

State-funded 

Medicaid lookalike 

programs for all 

low-income 

undocumented 

No Medicaid-

equivalent 

coverage; 

emergency services 

only 

Language Access 

and Cultural 

Services 

Multilingual 

applications, 

interpreter 

mandates, 

community 

navigator funding 

Limited investment 

in translation, often 

lacks interpreter 

mandates 

Use of Data 

Analytics 

Advanced 

dashboards, 

predictive 

modeling, equity 

monitoring tools 

Minimal use of data 

for immigrant-

specific planning or 

real-time equity 

tracking 

Integration of 

SDOH and 

Community 

Strong 

collaboration with 

CBOs and inclusion 

Fragmented or 

absent integration 

of SDOH and 
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Policy Dimension 
Inclusive States 

(e.g., CA, IL, NY) 

Exclusive States 

(e.g., TX, FL, GA) 

Health Data of SDOH in care 

coordination 

community-based 

insights 

Policy 

Instruments 

Utilized 

CHIPRA, 1115 

waivers, state-only 

coverage 

expansions 

Few waivers used 

to expand 

immigrant access; 

limited use of 

policy levers 

Emergency 

Medicaid Usage 

Used as baseline to 

project broader 

preventive needs 

Relied on as 

primary access 

point for all 

excluded 

populations 

Monitoring and 

Evaluation 

Tracks enrollment 

and health 

outcomes by 

immigration status 

proxy 

Lacks 

disaggregation or 

transparency around 

immigrant health 

indicators 

Public Health 

Strategy 

Alignment 

Immigrant health 

prioritized in state 

Medicaid equity 

plans 

Immigrant needs 

often absent from 

strategic plans or 

budget frameworks 

5. USE CASES: DATA-DRIVEN 

REFORM IN ACTION  

5.1 California: Analytics for Expanding Medi-Cal to 

Undocumented Populations  

California has been a national leader in extending Medicaid-

equivalent coverage—known as Medi-Cal—to undocumented 

residents using state-only funds. Data analytics played a 

central role in guiding this policy shift, which unfolded in 

phases, beginning with undocumented children in 2016, 

expanding to young adults in 2020, seniors in 2022, and 

finally, all income-eligible adults regardless of immigration 

status by 2024 [17]. 

State agencies, including the Department of Health Care 

Services (DHCS), utilized predictive modeling and 

demographic mapping to forecast enrollment, budgetary 

impact, and regional capacity needs. Using American 

Community Survey data combined with local enrollment 

trends and uninsured rates, California estimated that over 

700,000 previously excluded adults would be newly eligible. 

This informed provider outreach, interpreter recruitment, and 

culturally tailored communication strategies [18]. 

Geospatial analysis also revealed concentrations of uninsured 

undocumented residents in urban centers like Los Angeles and 

rural agricultural corridors in the Central Valley. These 

insights supported mobile health unit deployment and 

community-based enrollment navigation through trusted 

organizations [19]. 

Furthermore, evaluation dashboards tracked cost-offset 

projections by comparing emergency Medi-Cal usage pre- and 

post-expansion. The data indicated reductions in 

uncompensated care and ER dependency, with early evidence 

suggesting improved preventive care utilization. California’s 

experience illustrates how analytics can be deployed to craft 

inclusive, cost-efficient Medicaid policy, while addressing the 

social determinants and linguistic needs of immigrant 

populations [20]. 

5.2 Illinois: Predictive Targeting for Senior Immigrant 

Healthcare Access  

Illinois implemented a pioneering initiative in 2021 to offer 

state-funded Medicaid-like benefits to low-income, 

undocumented seniors aged 65 and above. Predictive analytics 

were critical in shaping this policy, ensuring that high-need 

populations could be effectively identified, enrolled, and 

served. The Illinois Department of Healthcare and Family 

Services (HFS) collaborated with academic institutions and 

data scientists to model anticipated enrollment and service 

utilization [21]. 

Machine learning algorithms were trained on historical 

emergency Medicaid usage, census demographics, and 

chronic disease prevalence to predict where and how newly 

eligible seniors would most likely require care. These models 

indicated a disproportionate burden of diabetes, hypertension, 

and delayed preventive screenings among undocumented 

seniors in neighborhoods with limited safety-net clinics [22]. 

The state developed heatmaps to target outreach and 

translated Medicaid applications into multiple languages, 

including Spanish, Polish, and Chinese, in response to data 

showing linguistic diversity among the eligible population. 

Community-based organizations (CBOs) were engaged 

through data-informed grant mechanisms, prioritizing funding 

for those operating in zip codes with high predicted need and 

limited healthcare access [23]. 

Real-time dashboards tracked claims submission, 

hospitalization rates, and managed care enrollment among the 

new beneficiaries, allowing HFS to dynamically adjust 

resource allocation and monitor system strain. Initial 

outcomes showed increased utilization of primary care 

services and improved prescription adherence rates. 

Illinois’ case demonstrates how predictive targeting can 

inform ethical, efficient delivery of Medicaid-like services to 

marginalized groups, especially when coupled with culturally 

competent community engagement and cross-sector 

collaboration [24]. 

 

http://www.ijcat.com/


International Journal of Computer Applications Technology and Research 

Volume 14–Issue 06, 01 – 18, 2025, ISSN:-2319–8656 

DOI:10.7753/IJCATR1406.1001 

www.ijcat.com  10 

5.3 New York: Emergency Medicaid Analytics to Inform 

Public Health Response  

New York State has leveraged Emergency Medicaid claims 

data to better understand and respond to the healthcare needs 

of undocumented immigrants, particularly during public 

health crises such as the COVID-19 pandemic. Although 

undocumented residents are generally excluded from full 

Medicaid, they are eligible for Emergency Medicaid, which 

covers life-threatening conditions and hospitalizations, 

including those related to COVID-19 [25]. 

During the early months of the pandemic, the New York State 

Department of Health analyzed Emergency Medicaid claims 

in real-time to identify hospitalization trends among 

undocumented populations. These analytics revealed 

geographic and demographic hotspots where COVID-19 

hospitalizations were disproportionately high among non-

citizen residents—particularly in Queens, the Bronx, and parts 

of Brooklyn [26]. 

This information shaped New York’s emergency response 

strategy, leading to the deployment of multilingual public 

health teams, increased access to testing in immigrant-heavy 

neighborhoods, and the establishment of pop-up vaccine 

clinics in undocumented communities. Additionally, 

Emergency Medicaid utilization patterns were overlaid with 

census and community health data to project potential ICU 

demand and guide hospital surge planning [27]. 

Beyond pandemic response, New York uses Emergency 

Medicaid analytics to evaluate unmet preventive needs, 

chronic disease burdens, and maternal health risks within 

undocumented communities. For example, elevated 

emergency obstetric care claims prompted expanded prenatal 

health outreach efforts via community health workers. 

These efforts underscore how data derived from a limited 

benefit program can still yield powerful insights, enabling 

responsive, equity-oriented public health strategies for 

excluded populations [28]. 

5.4 Comparative Insights from Non-Expansion States  

While states like California, Illinois, and New York have 

embraced data-informed Medicaid expansions for 

undocumented populations, many non-expansion states 

continue to exclude these groups from coverage, resulting in 

pronounced health disparities. Analyzing these states offers 

critical insights into the consequences of policy inaction and 

the lost opportunities for data-driven interventions [29]. 

In states such as Texas, Florida, and Georgia—where 

undocumented immigrants are ineligible for any non-

emergency Medicaid services—data analysis is more limited, 

primarily due to the lack of inclusionary policy infrastructure. 

However, researchers and advocacy groups have employed 

indirect datasets, such as emergency department utilization 

records, health safety-net reports, and census surveys, to 

estimate the uninsured burden and forecast avoidable 

healthcare costs [30]. 

For example, a 2022 analysis of Texas emergency department 

data found that uninsured undocumented immigrants 

disproportionately sought care for ambulatory-sensitive 

conditions like asthma and diabetes, often after conditions had 

progressed due to delayed treatment. Despite this, state 

Medicaid authorities have yet to systematically use predictive 

modeling or geospatial tools to assess immigrant health needs 

or inform resource planning [31]. 

Moreover, non-expansion states often lack real-time feedback 

mechanisms such as Medicaid dashboards or integrated 

claims registries that enable continuous evaluation of 

immigrant health outcomes. As a result, policymakers may 

underestimate the public health and fiscal implications of 

excluding immigrants from coverage. 

Comparatively, expansion states demonstrate that data 

analytics enhances not only program delivery but also 

political feasibility. By quantifying downstream savings from 

preventive care and reductions in emergency expenditures, 

analytics build the economic case for inclusive policies. 

In non-expansion states, expanding the use of community-

collected data, improving access to de-identified hospital 

discharge datasets, and supporting academic partnerships 

could help bridge the data gap and inform future advocacy. 

Without such tools, these states risk perpetuating costly health 

inequities and overlooking vulnerable populations in 

Medicaid reform planning [32]. 

 

Figure 3: Timeline of Medicaid data reforms with immigrant 

health milestones 
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6. DESIGNING INCLUSIVE SYSTEMS 

USING AI AND INTEROPERABILITY  

6.1 Federated Data Models and AI for Real-Time 

Eligibility Checks  

As Medicaid eligibility rules vary across states and immigrant 

categories, federated data models offer a promising 

architecture for improving real-time eligibility determinations 

while protecting sensitive data. A federated model allows data 

to remain within its original source—such as a Medicaid 

agency, social services department, or immigration records 

system—while AI algorithms are trained or executed locally 

across nodes. This architecture eliminates the need for 

centralizing personally identifiable information (PII), reducing 

the risk of data breaches and improving regulatory compliance 

[22]. 

For immigrant Medicaid applicants, federated models can 

streamline cross-agency coordination. For instance, 

verification of residency, income, or protected status can be 

validated through local nodes without duplicating or 

transferring data. Machine learning models operating across 

these federated nodes can assess eligibility based on policy 

logic encoded into the algorithm, returning real-time decisions 

or flags for caseworker review [23]. 

Natural language processing (NLP) can further automate 

extraction from scanned documents, utility bills, and non-

standard proofs of residency that immigrants often use. This 

approach reduces administrative burden and applicant delays, 

particularly for those who face documentation challenges due 

to language, mobility, or legal status [24]. 

Federated AI enables continuous model training using local 

datasets while maintaining strict data governance. This 

decentralized approach is especially relevant for immigrant-

serving agencies concerned about the misuse of centralized 

immigration status data. 

Deploying federated eligibility models not only increases 

accuracy and speed of Medicaid enrollment but also supports 

scalable, secure expansion of coverage for complex and 

vulnerable populations—setting the foundation for ethical, 

data-driven eligibility management [25]. 

6.2 Risk Scoring and Equity-Focused Medicaid Modeling  

Advanced risk scoring models integrated into Medicaid 

systems are increasingly being refined to support equity-

focused care delivery, particularly for immigrant populations. 

These models go beyond traditional actuarial scoring, 

incorporating social determinants of health (SDOH), access 

barriers, and linguistic or cultural factors to evaluate the 

relative risk of under-utilization, unmet needs, or adverse 

outcomes [26]. 

AI-driven risk scores typically analyze a blend of claims, 

encounter data, community health indicators, and 

demographic proxies. For immigrant populations, key risk 

indicators may include language discordance with providers, 

lack of a usual source of care, zip code-level environmental 

exposures, or prior emergency Medicaid-only claims. By 

incorporating these variables, risk scores better reflect social 

vulnerability—not just clinical complexity [27]. 

Equity-aware risk modeling also enables Medicaid programs 

to triage interventions, such as community health worker 

engagement, culturally tailored education, or expedited 

specialty referrals. These stratified approaches ensure that 

limited resources are directed toward individuals and 

populations facing the greatest barriers—not merely those 

with the highest historical cost [28]. 

Moreover, some states have piloted equity-adjusted capitation 

rates in managed care contracts, rewarding providers who 

close care gaps in underserved immigrant communities. Risk 

models provide the actuarial basis for such payments, 

incentivizing plans to reduce disparities and improve 

performance across diverse populations [29]. 

Embedding social equity into Medicaid risk modeling 

transforms predictive analytics from a cost-containment tool 

into a justice-oriented instrument—prioritizing fair access, 

informed outreach, and data-driven accountability in 

immigrant healthcare delivery [30]. 

6.3 Enhancing Interoperability for Multi-Agency 

Coordination  

Effective Medicaid reform for immigrant populations requires 

seamless data exchange across healthcare, social services, 

immigration support, and housing agencies. Enhancing 

interoperability—the capacity of disparate systems to share, 

interpret, and use data consistently—is essential to reducing 

service fragmentation and improving coordinated care [31]. 

Many immigrant families interface with multiple agencies: 

applying for Medicaid through health departments, receiving 

food or housing support through social service agencies, and 

navigating legal aid or translation services via nonprofit 

organizations. However, these systems often use incompatible 

platforms, lack shared identifiers, or operate under 

inconsistent data governance rules—resulting in gaps, 

duplications, and missed opportunities for intervention [32]. 

Leveraging FHIR (Fast Healthcare Interoperability 

Resources) standards and API-based data exchanges enables 

structured, real-time sharing of client information with 

appropriate privacy protections. For example, a county social 

services system could alert a Medicaid agency when an 

immigrant applicant experiences housing displacement, 

allowing eligibility redeterminations or caseworker outreach 

to occur without delay [33]. 

Furthermore, cross-sector data hubs have emerged in states 

like North Carolina and Washington to integrate datasets from 

Medicaid, public health, and social services. These platforms 

use data linkages and consent-based access models to drive 
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whole-person care coordination and community-informed 

decision-making [34]. 

Interoperability also supports performance monitoring by 

aligning metrics across agencies. Dashboards can be built to 

track multi-agency service uptake, equity gaps, and policy 

impacts—ensuring transparency and fostering collaborative 

governance. 

By investing in interoperable systems and data bridges, 

Medicaid programs can evolve from siloed service delivery 

into integrated equity infrastructures, capable of addressing 

the layered needs of immigrant communities [35]. 

6.4 Privacy-Preserving Techniques and Consent Models  

Expanding data-driven Medicaid systems must be balanced 

with privacy-preserving techniques and consent frameworks, 

particularly when engaging immigrant populations who often 

fear data misuse. Privacy breaches or unclear data usage 

practices can deter eligible individuals from applying for 

coverage or engaging with health systems—exacerbating 

disparities [36]. 

To build trust and protect sensitive data, many states are 

adopting privacy-enhancing technologies (PETs) such as 

differential privacy, homomorphic encryption, and secure 

multi-party computation. These methods allow analysis of de-

identified or encrypted data without exposing individual-level 

records, enabling predictive modeling and policy evaluation 

while maintaining confidentiality [37]. 

Consent management systems have also emerged as critical 

components of ethical data governance. Platforms can offer 

granular, multilingual consent interfaces that allow Medicaid 

applicants to specify what data they share, for what purposes, 

and with which agencies. Consent logs and transparency 

dashboards help track access and provide reassurance to 

applicants, many of whom may be hesitant to disclose 

immigration-related information [38]. 

States like Colorado and California have piloted "tiered 

consent" models, where individuals can opt-in to higher-level 

data sharing in exchange for benefits such as streamlined 

application processing, health navigation, or bundled social 

services. These models are particularly relevant for mixed-

status families or asylum seekers navigating complex 

eligibility scenarios. 

Additionally, partnerships with trusted community-based 

organizations (CBOs) are key to explaining data rights and 

consent options in culturally appropriate ways. CBOs can 

serve as privacy advocates and intermediaries between 

immigrant clients and government systems [39]. 

Incorporating robust, community-centered privacy protocols 

ensures that Medicaid modernization efforts remain both 

effective and just—creating a secure environment where 

immigrants can engage without fear, and equity-focused data 

analytics can thrive [40]. 

 

Figure 4: System architecture of an interoperable, AI-enabled 

Medicaid eligibility engine 

7. IMPLEMENTATION CHALLENGES 

AND STRATEGIC SOLUTIONS  

7.1 Infrastructure Gaps and Workforce Limitations  

Despite the potential of data-driven Medicaid reform for 

immigrant health equity, significant infrastructure and 

workforce gaps constrain implementation. Many state 

Medicaid programs still rely on legacy IT systems that lack 

interoperability, flexibility, and scalability. These outdated 

platforms hinder integration of social determinants data, limit 

real-time analytics, and make deploying machine learning 

models or federated frameworks technically challenging [26]. 

Even when data systems exist, analytic capacity is often 

lacking. Medicaid agencies and partnering organizations may 

not have sufficient data scientists, health informaticians, or 

culturally competent analysts to develop and maintain 

predictive models or risk scoring tools. Moreover, staff 

shortages in frontline roles—including eligibility workers, 

bilingual care navigators, and case managers—limit the 

practical application of data insights for immigrant-focused 

outreach or enrollment [27]. 

Rural areas face compounded challenges: fewer providers 

accept Medicaid, broadband access is limited, and 

community-based organizations (CBOs) that support 

immigrant health navigation are often underfunded or 

understaffed. Without robust data infrastructure and a well-

supported workforce, even the best algorithms cannot yield 

actionable outcomes [28]. 

In addition, community trust remains fragile in the absence of 

culturally representative staff and privacy-respecting 

technologies. Many immigrants hesitate to engage with 

government programs due to previous harms or fears of data 
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misuse, especially when there is limited in-language support 

or guidance [29]. 

To operationalize data-informed Medicaid equity, states must 

invest not just in technical systems but in people-centered 

infrastructure—including recruitment, retention, and training 

of a diverse, digitally fluent workforce equipped to serve 

immigrant populations and translate analytics into action [30]. 

7.2 Policy Resistance, Anti-Immigrant Rhetoric, and Legal 

Barriers  

One of the most persistent barriers to Medicaid equity reform 

for immigrants is policy resistance rooted in anti-immigrant 

rhetoric and political polarization. In many states, particularly 

those with restrictive immigration policies, efforts to expand 

coverage or collect immigrant-focused health data encounter 

fierce opposition. Policymakers may argue that public 

resources should not be extended to non-citizens, despite 

evidence of long-term cost savings and improved community 

health outcomes [31]. 

This rhetoric often shapes legal constraints. For example, laws 

in some states explicitly prohibit the use of state funds to 

cover undocumented immigrants, even if the policy is fiscally 

prudent. Additionally, concerns about violating federal 

rules—particularly regarding the public charge rule or 

HIPAA—can discourage states from collecting disaggregated 

data that could help identify and support underserved 

immigrant populations [32]. 

Fear of litigation or backlash can also lead to self-censorship 

within agencies, where staff avoid proposing inclusive 

policies or engaging in community outreach perceived as 

politically risky. This chilling effect undermines innovation, 

even in states otherwise equipped with the data and 

infrastructure to support reform [33]. 

Furthermore, persistent misinformation campaigns—often 

amplified on social media—mischaracterize Medicaid 

immigrant access as “fraud” or “abuse,” despite multiple 

studies showing that immigrants underuse public benefits 

relative to their eligibility. These narratives fuel stigma, deter 

enrollment, and impede cross-sector collaboration [34]. 

Overcoming these barriers requires not only legal clarification 

and legislative change but also public education and coalition 

building—to reframe immigrant health as a shared public 

good and create space for inclusive, evidence-based Medicaid 

policymaking [35]. 

7.3 Funding, Evaluation Frameworks, and Outcome 

Attribution  

Data-driven Medicaid reforms require sustainable funding, 

rigorous evaluation frameworks, and clear outcome attribution 

models, yet all three remain inconsistently implemented 

across states. Many innovations—such as equity dashboards, 

predictive modeling platforms, and integrated consent 

systems—are launched using time-limited grants or pilot 

funds. When funding cycles end, momentum is often lost, and 

successful tools fail to scale [36]. 

Moreover, there is a lack of standardized evaluation 

frameworks that link Medicaid interventions to health equity 

outcomes. States often track inputs (e.g., outreach events or 

enrollment numbers) but fall short in measuring long-term 

outcomes such as chronic disease management, ER diversion, 

or population-level coverage increases among immigrant 

groups. Without such metrics, it is difficult to justify 

continued investment or assess policy effectiveness [37]. 

Outcome attribution is also complicated by overlapping 

interventions and data silos. For instance, if a spike in 

Medicaid enrollment among immigrants coincides with the 

expansion of translation services and housing support, it is 

challenging to isolate the causal role of a predictive model or 

a consent reform. This complexity discourages states from 

adopting more sophisticated AI-enabled systems without 

clearly attributable results [38]. 

Additionally, many CBOs—vital partners in outreach and data 

interpretation—lack the capacity or funding to participate in 

co-evaluation efforts. This exclusion limits both insight 

quality and community trust in the reform process. 

Building a feedback loop between investment, evaluation, and 

policy refinement is essential. Establishing equity-linked 

performance metrics, funding multiyear implementations, and 

incentivizing collaborative data sharing will help ensure that 

data-driven reforms are both scalable and accountable to 

immigrant communities [39]. 

7.4 Mitigation Strategies and Stakeholder Collaboration  

To overcome the barriers facing data-driven Medicaid reform 

for immigrant equity, states must pursue multi-stakeholder 

collaboration and adopt layered mitigation strategies. Key 

among these is partnering with trusted community-based 

organizations (CBOs) to co-design outreach, translate consent 

protocols, and deliver culturally appropriate education about 

data use and healthcare rights. These relationships enhance 

uptake and improve data quality by reducing fear and 

misinformation [40]. 

On the policy front, states can mitigate resistance by framing 

Medicaid equity initiatives around shared values such as 

public health resilience, cost-effectiveness, and family well-

being, rather than immigration status. Embedding equity 

language into waiver applications, procurement contracts, and 

managed care agreements also helps institutionalize inclusion. 

Technologically, implementing interoperable systems with 

built-in privacy protections, audit trails, and transparency 

dashboards fosters trust across agencies and populations. 

Investments in capacity building—including training for data 

analysts, eligibility workers, and outreach staff—ensure long-

term sustainability. 
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Cross-sector governance councils that include Medicaid 

administrators, immigrant advocates, and data scientists can 

guide ethical oversight and policy alignment. Together, these 

strategies enable states to build robust, scalable, and equitable 

Medicaid programs that center immigrant voices while 

meeting compliance, fiscal, and operational goals [41]. 

Table 3: Key Barriers and Proposed Data-Driven 

Interventions for Medicaid Equity Expansion 

Barrier Description 

Proposed Data-

Driven 

Intervention 

Eligibility 

Complexity & 

Confusion 

Varying rules across 

states create 

confusion among 

immigrants and 

caseworkers. 

Deploy machine 

learning tools to 

automate 

eligibility 

screening and 

flag likely 

qualifiers. 

Language and 

Communication 

Gaps 

Limited availability 

of translated 

materials or 

interpreters impedes 

enrollment and 

navigation. 

Use NLP to 

analyze navigator 

logs and identify 

common 

linguistic gaps; 

target materials 

accordingly. 

Lack of 

Immigration 

Status Data or 

Proxies 

Immigration status is 

often undocumented, 

hindering targeted 

outreach. 

Use probabilistic 

modeling with 

proxy indicators 

(e.g., language, 

birthplace) to 

infer populations 

at risk. 

Coverage Churn 

Due to 

Administrative 

Burdens 

Immigrants 

disproportionately 

lose coverage due to 

re-verification and 

procedural denials. 

Predict churn risk 

using historical 

claims and 

demographic 

data; trigger 

automated 

retention alerts. 

Fragmented Data 

Systems Across 

Health and Social 

Services 

Limited integration 

between Medicaid, 

CBOs, and public 

health entities. 

Establish 

interoperable 

data hubs linking 

claims, EHRs, 

and community-

based data 

through APIs. 

Geographic 

Disparities in 

Underserved 

immigrant 

communities often 

Use geospatial 

analysis to 

identify service 

Barrier Description 

Proposed Data-

Driven 

Intervention 

Access live in provider 

deserts. 

gaps and deploy 

mobile units or 

telehealth 

resources. 

Underuse of 

Preventive 

Services 

Preventive care 

uptake is low among 

immigrants due to 

trust, access, or 

awareness barriers. 

Build predictive 

models to 

identify 

preventive care 

gaps and 

personalize 

outreach by risk 

profiles. 

Policy Resistance 

or Inaction in 

Non-Expansion 

States 

Political barriers 

hinder expansion of 

immigrant-inclusive 

Medicaid models. 

Use fiscal 

modeling to 

project cost 

savings from 

preventive 

coverage vs. 

emergency care. 

Limited 

Engagement of 

Immigrant-

Serving 

Organizations in 

Policy Design 

CBOs are 

underutilized in 

Medicaid planning 

and feedback loops. 

Create 

participatory 

dashboards and 

co-design data 

sharing protocols 

with CBOs for 

real-time input. 

Insufficient 

Metrics for Equity 

Monitoring 

Current evaluation 

frameworks do not 

disaggregate data by 

immigration status or 

proxy. 

Develop equity 

scorecards with 

disparity indexes 

by subgroup and 

geography using 

integrated 

datasets. 

8. POLICY RECOMMENDATIONS AND 

REFORM PATHWAYS  

8.1 Federal Mandates for Equity-Based Data Reporting  

Recent federal actions have signaled a clear shift toward 

requiring equity-based data collection and reporting in 

Medicaid and broader healthcare programs. Executive Order 

13985, signed in 2021, directed all federal agencies—

including the Department of Health and Human Services 

(HHS)—to assess and improve how their policies and 

programs serve underserved populations, including 

immigrants [30]. This order laid the foundation for 
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incorporating equity metrics into agency operations and 

emphasized the need for disaggregated, actionable data. 

In response, the Centers for Medicare & Medicaid Services 

(CMS) released its Framework for Health Equity 2022–2032, 

which outlines goals for standardizing data collection on race, 

ethnicity, language (REAL), sexual orientation, gender 

identity (SOGI), and social determinants of health (SDOH). 

This guidance encourages state Medicaid programs to adopt 

granular and consistent equity metrics to track disparities and 

inform interventions [31]. 

Furthermore, the CMS Interoperability and Patient Access 

Final Rule requires Medicaid-managed care plans to offer 

application programming interfaces (APIs) that support 

patient access to electronic health data—including 

demographic and coverage information—fostering 

transparency and facilitating analysis of equity gaps [32]. 

Federal agencies are also incentivizing states through funding 

streams such as the Medicaid Enterprise Systems (MES) and 

State Data Resource Center to modernize data infrastructure 

and align with equity reporting mandates. These efforts create 

a compliance imperative for states to upgrade their data 

systems and submit standardized equity data as part of their 

Medicaid State Plan Amendments (SPAs), 1115 waivers, and 

reporting frameworks. 

By mandating and resourcing equity-based reporting, federal 

policy catalyzes consistent, scalable equity evaluation across 

all Medicaid programs, helping identify and close immigrant 

access gaps systematically [33]. 

8.2 Community-Informed Data Infrastructure Investment  

Effective equity-driven Medicaid transformation requires not 

only better data—but data systems built with community input 

and local relevance. Community-informed infrastructure 

investment ensures that data priorities reflect the lived 

experiences and informational needs of immigrant 

communities rather than external assumptions. This 

participatory approach enhances both data quality and 

program legitimacy [34]. 

Many immigrant-serving organizations have criticized legacy 

Medicaid systems for capturing incomplete or inaccurate 

information about race, ethnicity, and language. In response, 

states such as Oregon and Minnesota have partnered with 

community-based organizations (CBOs) and immigrant health 

coalitions to co-design new data fields, revise intake forms, 

and test culturally appropriate survey tools. These 

partnerships ensure that the infrastructure used to capture 

demographic and SDOH data is not only technically sound 

but linguistically and contextually appropriate [35]. 

Investments in community-centered data infrastructure also 

include building trusted data hubs, where immigrant 

advocates, public health agencies, and Medicaid departments 

can co-analyze trends and co-develop dashboards. Such 

models promote data democratization, enabling community 

organizations to access disaggregated data and propose 

targeted interventions for funding. 

Furthermore, infrastructure investments must address capacity 

disparities. Many CBOs lack sufficient technical tools or 

training to participate fully in Medicaid data initiatives. States 

can mitigate this by including line items for CBO data 

capacity-building in Medicaid waiver budgets, MES upgrades, 

or public health interoperability grants [36]. 

When communities co-lead infrastructure design, Medicaid 

systems shift from extractive to collaborative data 

governance—fostering more relevant analytics and deeper 

trust among immigrant populations [37]. 

8.3 Establishing Public Dashboards and Transparency 

Mechanisms  

Transparency is essential for holding Medicaid programs 

accountable to equity goals, particularly regarding how 

immigrant populations are served. Public data dashboards, 

designed to track disparities in enrollment, utilization, 

outcomes, and access, are emerging as a best practice in 

Medicaid equity reporting. These tools enable advocates, 

policymakers, providers, and community members to monitor 

progress, detect inequities, and co-create solutions [38]. 

Dashboards that disaggregate data by race, ethnicity, primary 

language, immigration status proxies, and geography help 

illuminate patterns of exclusion or underperformance. For 

example, real-time visuals showing differences in vaccination 

rates or preventive screening uptake between immigrant and 

non-immigrant Medicaid enrollees can inform targeted 

outreach strategies. Dashboards can also track indicators such 

as emergency room reliance, avoidable hospitalizations, and 

managed care penetration across demographic lines [39]. 

States like California and Massachusetts have piloted equity 

scorecards embedded within Medicaid performance contracts. 

These scorecards display key performance indicators (KPIs) 

for health equity and assign weighted values for closing racial, 

ethnic, or linguistic disparities. Health plans are rewarded or 

penalized based on their scorecard performance, incentivizing 

investment in culturally competent care and community 

engagement [40]. 

For maximum impact, dashboards must be accessible and 

multilingual, with mobile compatibility and plain-language 

explanations. Some jurisdictions have experimented with 

community data ambassadors—residents trained to interpret 

dashboard data and guide local advocacy or quality 

improvement efforts. Others offer API access to community 

health researchers and academic partners for advanced 

analysis [41]. 

In addition to performance tracking, transparency dashboards 

can serve as policy communication tools, illustrating how 

changes—like Medicaid expansion or waiver modifications—

affect immigrant populations in real time. This increases 
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public trust and allows immigrant-serving institutions to adapt 

rapidly. 

Ultimately, transparent Medicaid equity dashboards move 

beyond compliance to support inclusive, real-time 

governance. By equipping stakeholders with actionable data, 

they help transform Medicaid from a transactional system into 

a public accountability engine for immigrant health justice 

[42]. 

 

Figure 5: Conceptual dashboard for Medicaid immigrant 

equity tracking (KPIs, coverage trends, SDOH overlays) 

9. CONCLUSION 

9.1 Summary of Opportunities and Gaps  

Data-driven Medicaid reform offers unprecedented 

opportunities to advance health equity for immigrant 

populations across the United States. The use of machine 

learning, geospatial analytics, and predictive modeling 

enables more accurate eligibility assessments, better resource 

targeting, and earlier intervention for high-risk individuals. 

Public dashboards, federated data systems, and community-

informed infrastructure can improve transparency, 

responsiveness, and trust. States that leverage these tools 

effectively are already demonstrating reductions in coverage 

disparities and improvements in immigrant health outcomes. 

However, persistent gaps remain. Many Medicaid systems 

still operate on outdated technology, lack interoperability, or 

have limited analytic capacity. Workforce shortages—

particularly in culturally competent roles—undermine the 

translation of data insights into action. Policy resistance, legal 

restrictions, and politicized narratives about immigrant access 

to public benefits continue to stall reform in several states. 

Additionally, the lack of standardized equity metrics and 

outcome attribution mechanisms complicates evaluation and 

limits funding continuity. 

To fully realize the potential of data-driven Medicaid, states 

must invest not only in technical infrastructure but also in 

cross-sector partnerships, ethical data governance, and equity-

centered leadership. The tools are available—but their 

effectiveness depends on political will, inclusive design, and 

sustained commitment to systemic justice for immigrant 

communities. 

9.2 Future Vision: Data-Driven Medicaid as a Human 

Rights Instrument  

Looking ahead, Medicaid can evolve beyond a public 

insurance program into a powerful instrument for realizing the 

human right to health—particularly for immigrant populations 

who have historically been marginalized. In this vision, data 

systems are not used merely for surveillance or compliance, 

but as mechanisms to expose inequities, direct justice-driven 

interventions, and empower affected communities. 

Federated data platforms ensure privacy while enabling 

interagency coordination. Public dashboards track not only 

enrollment but lived outcomes like stability, dignity, and well-

being. AI models are built with community oversight, 

incorporating linguistic, cultural, and social realities into risk 

scores and care pathways. Consent is granular, meaningful, 

and multilingual—rooted in trust and mutual benefit. 

A data-driven Medicaid grounded in human rights ensures 

that no one is excluded due to legal status, zip code, or 

language. It continuously learns, adapts, and centers the 

voices of those it serves. This future is within reach—if 

policymakers, technologists, and communities unite around a 

shared commitment: that equitable healthcare access is not a 

privilege, but a fundamental right for all, regardless of origin 

or circumstance. 

10. REFERENCE 

1. Nass SJ, Amankwah FK, DeVoe JE, Benjamin GC, 

National Academies of Sciences, Engineering, and 

Medicine. Health Care Laws and Payment Policies. 

InEnding Unequal Treatment: Strategies to Achieve 

Equitable Health Care and Optimal Health for All 2024 

Aug 23. National Academies Press (US). 

2. Chukwunweike Joseph, Salaudeen Habeeb Dolapo. 

Advanced Computational Methods for Optimizing 

Mechanical Systems in Modern Engineering 

Management Practices. International Journal of 

Research Publication and Reviews. 2025 Mar;6(3):8533-

8548. Available from: 

https://ijrpr.com/uploads/V6ISSUE3/IJRPR40901.pdf 

3. Yusuf B, Durojaiye O, Yussuph T, Unuriode A, 

Akinwande M, Yusuf T, Afolabi O. A Comprehensive 

Data-Driven Analysis of Healthcare Disparities in the 

United States. Available at SSRN 5000878. 2023 Nov 15. 

4. Dihwa V, Shadowen H, Barnes AJ. Medicaid can and 

should play an active role in advancing health equity. 

Health Services Research. 2022 Sep 29;57(Suppl 2):167. 

http://www.ijcat.com/
https://ijrpr.com/uploads/V6ISSUE3/IJRPR40901.pdf


International Journal of Computer Applications Technology and Research 

Volume 14–Issue 06, 01 – 18, 2025, ISSN:-2319–8656 

DOI:10.7753/IJCATR1406.1001 

www.ijcat.com  17 

5. Dzau VJ, Laitner MH, Shambaugh EL. Strategic 

imperatives for health in the USA: a roadmap for the 

incoming presidential administration. The Lancet. 2024 

Dec 7;404(10469):2371-9. 

6. Ugwueze VU, Chukwunweike JN. Continuous 

integration and deployment strategies for streamlined 

DevOps in software engineering and application delivery. 

Int J Comput Appl Technol Res. 2024;14(1):1–24. 

doi:10.7753/IJCATR1401.1001.  

7. Aljuaid TH, Alhrbi KA, Alahmadi FS, Alsharif RM, 

Alanazi FT, Aljohani MD. The Pivotal Role and 

Transformative Impact of Health Insurance in Enhancing 

Healthcare Accessibility, Quality, and Financial 

Protection. International journal of health 

sciences.;6(S10):2242-63. 

8. Edmiston KD, AlZuBi J. Trends in telehealth and its 

implications for health disparities. Center for Insurance 

Policy & Research Report. National Association of 

Insurance Commissioners. 2022 Mar. 

9. Ejedegba Emmanuel. Innovative solutions for food 

security and energy transition through sustainable 

fertilizer production techniques. World Journal of 

Advanced Research and Reviews. 2024 Dec;24(3):1679–

1695. Available from: 

https://doi.org/10.30574/wjarr.2024.24.3.3877 

10. Li C, Mowery DL, Ma X, Yang R, Vurgun U, Hwang S, 

Donnelly HK, Bandhey H, Senathirajah Y, Visweswaran 

S, Sadhu EM. Realizing the potential of social 

determinants data in EHR systems: A scoping review of 

approaches for screening, linkage, extraction, analysis, 

and interventions. Journal of Clinical and Translational 

Science. 2024 Jan;8(1):e147. 

11. Myerson R, Li H. Information gaps and health insurance 

enrollment: evidence from the Affordable Care Act 

navigator programs. American journal of health 

economics. 2022 Sep 1;8(4):477-505. 

12. Adegboye O. Integrating renewable energy in battery 

gigafactory operations: Techno-economic analysis of net-

zero manufacturing in emerging markets. World J Adv 

Res Rev. 2023;20(02):1544–1562. doi: 

https://doi.org/10.30574/wjarr.2023.20.2.2170. 

13. Aguigam LT. Divergent Paths to Health: A Comparative 

Study of the Affordable Care Act’s Medicaid Expansion 

in California and Non-Expansion in Texas Through the 

Lens of Policy Diffusion. 

14. Michener J. Medicaid and the policy feedback 

foundations for universal healthcare. The ANNALS of 

the American Academy of Political and Social Science. 

2019 Sep;685(1):116-34. 

15. Peltz A, Wong CA, Garg A. Promoting child health 

equity through Medicaid innovation. Pediatric Annals. 

2022 Mar 1;51(3):e118-22. 

16. Emmanuel Ochuko Ejedegba (2024) ‘INTEGRATED 

STRATEGIES FOR ENHANCING GLOBAL FOOD 

SECURITY AMID SHIFTING ENERGY TRANSITION 

CHALLENGES’, International Journal of Engineering 

Technology Research & Management (ijetrm), 08(12). 

doi: 10.5281/zenodo.14502251,      

17. Moskowitz D, Guthrie B, Bindman AB. The role of data 

in health care disparities in Medicaid managed care. 

Medicare & Medicaid Research Review. 2012 Nov 

5;2(4):mmrr-002. 

18. Ake A. Enhancing US energy sector performance 

through advanced data-driven analytical frameworks. Int 

J Res Publ Rev. 2024 Dec;5(12):3336-56. Available 

from: https://doi.org/10.55248/gengpi.5.1224.250111 

19. Adekugbe AP, Ibeh CV. Optimizing dental health equity: 

Integrating business analytics and program management 

for underserved populations in the US. 

20. Chen AH, Ghaly MA. Medicaid as a driver of health 

equity. JAMA. 2022 Sep 20;328(11):1051-2. 

21. Enemosah A, Chukwunweike J. Next-Generation 

SCADA Architectures for Enhanced Field Automation 

and Real-Time Remote Control in Oil and Gas Fields. Int 

J Comput Appl Technol Res. 2022;11(12):514–29. 

doi:10.7753/IJCATR1112.1018. 

22. Chukwunweike J, Lawal OA, Arogundade JB, Alade B. 

Navigating ethical challenges of explainable AI in 

autonomous systems. International Journal of Science 

and Research Archive. 2024;13(1):1807–19. 

doi:10.30574/ijsra.2024.13.1.1872. Available from: 

https://doi.org/10.30574/ijsra.2024.13.1.1872. 

23. Osamika D, Forkuo AY, Mustapha AY, Chianumba EC, 

Komi LS. Advances in Public-Private Partnerships for 

Expanding Telehealth Services to Medicaid and 

Uninsured Populations in the US. 

24. Olanrewaju AG, Ajayi AO, Pacheco OI, Dada AO, 

Adeyinka AA. AI-driven adaptive asset allocation: A 

machine learning approach to dynamic portfolio 

optimization in volatile financial markets. Int J Res 

Finance Manag. 2025;8(1):320-32. Available from: 

https://www.doi.org/10.33545/26175754.2025.v8.i1d.45

1 

25. Cruz TM. Perils of data-driven equity: safety-net care 

and big data’s elusive grasp on health inequality. Big 

Data & Society. 2020 Jun;7(1):2053951720928097. 

26. Ejedegba Emmanuel Ochuko. Synergizing fertilizer 

innovation and renewable energy for improved food 

security and climate resilience. Global Environmental 

Nexus and Green Policy Initiatives. 2024 Dec;5(12):1–

12. Available from: 

https://doi.org/10.55248/gengpi.5.1224.3554 

27. Mbanugo OJ. Structural Racism, Healthcare Policy, and 

Their Impact on Health Disparities Among Underserved 

Populations in the United States. 

28. Yang YT. Achieving Health Equity: The Role of Law and 

Policy. John Wiley & Sons; 2024 Nov 18. 

29. Adegboye Omotayo Abayomi. Development of a 

pollution index for ports. Int J Sci Res Arch. 

2021;2(1):233–258. Available from: 

https://doi.org/10.30574/ijsra.2021.2.1.0017 

30. Joseph TD, Van Natta M. A bold policy agenda for 

improving immigrant healthcare access in the US. 

InAgenda for Social Justice 3 2024 Aug 7 (pp. 97-105). 

Policy Press. 

http://www.ijcat.com/
https://doi.org/10.30574/wjarr.2023.20.2.2170
https://doi.org/10.55248/gengpi.5.1224.250111
https://doi.org/10.30574/ijsra.2024.13.1.1872
https://www.doi.org/10.33545/26175754.2025.v8.i1d.451
https://www.doi.org/10.33545/26175754.2025.v8.i1d.451
https://doi.org/10.55248/gengpi.5.1224.3554
https://doi.org/10.30574/ijsra.2021.2.1.0017


International Journal of Computer Applications Technology and Research 

Volume 14–Issue 06, 01 – 18, 2025, ISSN:-2319–8656 

DOI:10.7753/IJCATR1406.1001 

www.ijcat.com  18 

31. Adegboye Omotayo, Arowosegbe Oluwakemi Betty, 

Prosper Olisedeme. AI Optimized Supply Chain 

Mapping for Green Energy Storage Systems: Predictive 

Risk Modeling Under Geopolitical and Climate Shocks 

2024. International Journal of Advance Research 

Publication and Reviews. 2024 Dec;1(4):63-86. 

Available from: 

https://ijarpr.com/uploads/V1ISSUE4/IJARPR0206.pdf 

32. Mitchell F, Sathasivam D, Smedley B, Nelson T. 

Leveraging Demographic Data to Advance Health Care 

Quality in California. Urban Institute; 2025 Apr. 

33. Ejedegba Emmanuel Ochuko. Advancing green energy 

transitions with eco-friendly fertilizer solutions 

supporting agricultural sustainability. International 

Research Journal of Modernization in Engineering, 

Technology and Science. 2024 Dec;6(12):1970. Available 

from: https://www.doi.org/10.56726/IRJMETS65313 

34. Kobi J, Nchaw Nchaw A, Otieno B. Big Data-Driven 

Insights for Equitable Healthcare Access and Quality for 

US Immigrants. Int. J. Res. Trends Innov. 2024 

Jul;9:392-408. 

35. Adekugbe AP, Ibeh CV. Tackling health disparities in the 

United States through data analytics: A nationwide 

perspective. 

36. Sharma J, Dutt R, Ahmed SK. Health Disparities Among 

Immigrants: Bridging Past Challenges, Present Barriers, 

and Future Solutions. Undergraduate Research in Natural 

and Clinical Science and Technology Journal. 2025 Jan 

28;9:1-9. 

37. Castillo H, Locastro MM, Fremion E, Malhotra A, 

Morales R, Timmons K, Jarosz S, Dosa NP, Castillo J. 

Addressing social determinants of health through 

customization: Quality improvement, telemedicine, and 

care coordination to serve immigrant families. Journal of 

Pediatric Rehabilitation Medicine. 2023 Dec 

26;16(4):665-74. 

http://www.ijcat.com/
https://ijarpr.com/uploads/V1ISSUE4/IJARPR0206.pdf
https://www.doi.org/10.56726/IRJMETS65313

