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ABSTRACT
INEQUALITIES IN THE STRUCTURE AND DELIVERY OF U.S. HEALTH CARE
Rebecca Anna Schut

Chenoa A. Flippen

Although healthcare inequalities by race-ethnicity and nativity have been widely
explored, more research is needed to investigate how these inequalities result from
structures of racial stratification and immigrant exclusion operating within U.S. health
care. My dissertation employs hand coded restricted-access medical record data, linked
survey data, and rich administrative data to examine the factors generating healthcare
inequalities experienced by both patients and physicians. I contextualize these
inequalities within a broader U.S. landscape characterized by structural racism and
nativism. In the first chapter, I examine the impact of state immigration policy contexts
on healthcare access of U.S. agricultural workers representing various racial-ethnic
identities and legal statuses between 2005-2012. I find state-level immigration policy
contexts are strongly associated with healthcare access among documented non-White
Latinx agricultural workers, who report lower levels of healthcare access and greater
barriers to care-seeking in increasingly restrictive policy contexts. In the second chapter, I
use hand coded electronic medical record data to examine provider-patient
communication disparities. Black and Latinx patients are less likely than White patients
to receive provider communication regarding a new incidental medical finding diagnosis.

This disparity may reflect interpersonal racism between providers and patients of color,

Vi



resulting from the perpetuation of racial mythologies in medicine. In the third chapter, I
use geocoded data from the American Medical Association to explore whether subgroups
of international medical graduates (IMGs) experience career stratification based on their
country of medical education. I find IMGs trained in developing countries chart more
marginalized U.S. career paths relative to those trained in developed countries,
suggesting that nativism and racism within the medical profession intersect to
disadvantage physicians from developing countries, who often are also people of color.
My dissertation generates empirical evidence to show how racism and nativism operating
within the U.S. healthcare system generate inequalities among people of color and
immigrants. These findings have important implications not only for our understanding of
racial inequality and social stratification broadly, but also for informing policy and

intervention to promote equity within U.S. health care.
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CHAPTER 1: Introduction

Systemic racism has created and maintained a racially stratified U.S. society in
which people of color encounter disadvantage and marginalization within all subsystems
and institutions, including the education system, the labor market, and health care
(Reskin 2012). In health care, specifically, the perpetuation of racial mythologies
(Hoberman 2007; 507) and the prevalence of White racial framing has profoundly
hindered people of color and immigrants from accessing and utilizing healthcare services,
from navigating the complex U.S. healthcare system, and from engaging in the practice
of medicine and delivery of health care itself (Feagin and Bennefield 2014).
Consequently, the U.S. healthcare system is fundamentally racialized for both patients
and healthcare providers (Nguemeni Tiako et al. 2021).

A large body of literature finds that Black and Latinx individuals are less likely
than Whites to possess a regular source of medical care, to have continuity of care, and to
obtain routine health screenings (Brown, 2018; Chavez, 2012; Tejeda et al., 2009).
Furthermore, the implementation of federal, state, and local immigration policies and
enforcement actions has dramatically reduced healthcare seeking among Latinx
individuals, regardless of their nativity and legal status (Philbin et al. 2018; Perreira and
Pedroza 2019). Moreover, although African Americans are more likely to have chronic
health conditions than Whites, they are often treated less effectively by healthcare
providers for such conditions. Black patients also more commonly receive less complex

courses of medical care, including transplants and bypasses, relative to White patients,
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and are more likely to experience inadequate provider-patient communication and
increased delays related to their medical care (Washington 2006; Reskin 2012; Phelan
and Link 2015).

Finally, the impact of racism in health care extends even to those who work
within it, as immigrant physicians and physicians of color are regularly exposed to racism
in their medical practice (Filut et al. 2020; Alam 2020; Jenkins 2020). Not only do these
physicians experience an abundance of interpersonal racism and nativism from patients
and fellow healthcare workers, but they also experience limitations in their medical
training and careers, with racial stratification and nativism impacting each step of their
medical school and residency trainings, specialty choices, and ultimate career outcomes
(Chen et al. 2010; Filut et al. 2020).

Building on this body of evidence, the focus of my dissertation is to further
explore how the racism and nativism that stratifies the United States as a broader society
also works to generate inequalities in the realm of U.S. health care. Utilizing quantitative
methods to analyze unique sets of survey, administrative, and medical record data, my
dissertation presents new evidence to show how racism and nativism reach into the U.S.
health care system, dramatically shaping the experiences and outcomes of people of color
and immigrants in their roles both as patients and as healthcare workers.

In exploring first how nativism and racism shape access to health care, the aim of
Chapter 2 is to examine how “policies of exclusion” (Perreira and Pedroza 2019)
implemented in the United States in the past several decades have impacted healthcare

access and created barriers to healthcare seeking among U.S.-citizen people of color and



documented and undocumented immigrants. Specifically, the impact of state immigration
policies, fundamentally informed by racism and intended to prevent integration of
immigrants into U.S. society, is examined for agricultural workers. This population of
individuals represents a unique and particularly vulnerable group that may experience
greater barriers to care-seeking and more risk of occupational health hazards in the face
of restrictive immigration policies. Leveraging restricted-access, geocoded data from the
National Agricultural Workers Survey (NAWS) and a novel dataset of state immigration
policies, this chapter contributes to our understanding of the impacts of “policies of
exclusion” on the lives of various marginalized groups in the United States. Specifically,
as the data allow for an examination of undocumented, documented, and U.S. citizen
individuals of multiple racial-ethnic identities, this chapter allows for an intersectional
examination of how various subgroups of individuals experience hindered healthcare
access and barriers to care due to immigration policies.

Understanding that racism does not cease to impact individuals of color after they
gain access to health care, in Chapter 3 I further delve into how, once access to health
care is gained, racism works to impact interactions between patients of color and their
providers. I utilize a novel dataset of electronic medical records (EMR), radiology
records, and U.S. Census data to investigate racial disparities in provider-patient
communication among individuals diagnosed with incidental medical findings requiring
follow-up surveillance. My findings indicate that racial disparities in adherence to follow-
up surveillance stem from initial racial disparities in provider-patient communication,

which persist even after accounting for multiple patient socioeconomic, health, and



healthcare provider characteristics. I find healthcare providers are less likely to
communicate the presence of incidental medical findings to Black and Latinx, relative to
White, patients. These findings shed new light on why lower rates of adherence among
patients of color are often observed in the literature, and in doing so, aim to contribute to
a growing body of recent literature that shifts the focus away from blaming patients for
poor “compliance” with medical directives, and towards understanding the role of
structural and interpersonal racism in generating low rates of follow-up adherence.
Specifically, I argue that the racism embedded within the structure of health care and
medical training results in providers being less aware of and attuned to structural and
interpersonal training, which then translates to the reproduction of racial inequality via
lower provision of patient care (Schut 2021; Nguemeni Tiako et al. 2021).

Furthermore, few studies to date have examined the real-world impact of
interpersonal racism on healthcare outcomes and have relied on hypothetical vignettes to
identify “provider bias.” Thus, this work provides insight into provider-patient
communication and interpersonal racism through empirical analysis of a unique dataset
that allows for a “bird's-eye” perspective of patient contacts with the healthcare system.
Thus, I demonstrate the advantages of using EMR data for empirical analysis of
healthcare inequalities in the sociological study of health care and health (Schut 2021).

Finally, in Chapter 4 I highlight an understudied axis of racial stratification in
health care through theorizing that racism and nativism in the medical profession jointly
stratify the careers of immigrant physicians. Although existing research indicates that

international medical graduates (IMGs) fill gaps in U.S. health care left by U.S. medical



graduates (USMGs) (e.g., Jenkins 2020; Chen et al. 2010) the extent to which al/l IMGs
experience stratified career outcomes relative to USMGs remains understudied. I use
restricted-access data from the American Medical Association Physician Masterfile to
examine the career outcomes of IMGs by the development status of the country in which
they attended medical school, (developed economy versus developing economy) and by
the specific global region of their medical school (e.g., South Asia, Sub-Saharan Africa).
I find that IMGs from developed countries largely chart a much less disadvantaged path
in the United States relative to those from developing countries; they are more likely to
practice in competitive medical specialties, to attend prestigious residency programs, and
to practice in less disadvantaged U.S. counties that employ more USMGs relative to
IMGs. Specifically, IMGs trained in Latin America, Southeast Asia, Sub-Saharan Africa,
and English-speaking Caribbean countries chart more marginalized paths in their careers
relative to those from English-speaking non-Caribbean, Western European, and East
Asian countries.

Findings from this chapter suggest IMGs experience divergent outcomes in the
United States based on their place of medical education, with IMGs from developing
countries facing more constraints in their careers relative to IMGs from developed
countries. This understudied axis of stratification in medicine has important implications
for our understanding of the existence of inequalities in the medical profession and in the
structure and delivery of healthcare. Stratification of healthcare professionals, resulting
from nativism that creates informal hierarchies in the medical profession, ultimately

decreases diversity in prestigious, academic institutions, limits the quality-of-care



patients of color receive, and discourages IMGs, a group of high skilled immigrants, from
pursuing medicine as a career in the United States at all.

In conclusion, my three dissertation chapters outlined above contribute to the
literature on racism and inequality in health care through exploring how racism
fundamentally stratifies the U.S. healthcare system, and generates unequal access to, and
unequal treatment of, people of color and immigrants situated within the U.S. healthcare
system in various roles and capacities. In highlighting this new evidence on stratification
in health care, I aim to advance understanding of how inequalities in health care are
produced, and I draw conclusions regarding how such inequalities generate larger
downstream disparities in the health and life chances of marginalized groups in the

United States.
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CHAPTER 2: State Immigration Policy Contexts and Racialized Legal Status
Disparities in Healthcare Access among U.S. Agricultural Workers: 2005-2012

Abstract

Research links restrictive immigration policies to immigrant health and healthcare
outcomes. Still, most studies in this area focus on the impacts of single policies, with few
assessing how broader state-level immigration policy contexts impact groups by nativity,
race-ethnicity, and legal status. Linking data from the National Agricultural Workers
Survey (2005-2012) with information on state immigration policies, I use an
intersectional approach to examine the links between state-level immigration policy
contexts and healthcare access by nativity, race-ethnicity, and legal status. I also assess
the associations between two specific types of state immigration policies—those
governing immigrant access to Medicaid and driver’s licenses—with healthcare access
disparities. I find that state-level immigration policy contexts are strongly associated with
healthcare access among documented non-White Latinx agricultural workers, who report
lower levels of healthcare access and greater barriers to care-seeking in more restrictive
policy contexts. By contrast, I find little evidence that state policies shape healthcare
access among undocumented workers. These findings advance understanding of the
impacts of “policies of exclusion” on the lives of marginalized groups and underscore the
importance of racialized legal status in considering the links between sociopolitical
contexts and health and healthcare disparities.



Introduction
State legislatures have seized considerable control over immigration policy in the

United States over the past several decades, playing an increasingly large role in
governing and shaping the contexts where immigrants live and work (Reich 2017; Reich
2019). A substantial body of research investigates how state immigration policies—both
punitive and more accommodating—shape pathways of immigrant incorporation and
impact the health and well-being of immigrants. Findings from this research highlight the
critical role of states in shaping the life chances and outcomes of immigrants and their
descendants and contributing to broader patterns of inequality in the United States
(Arcury and Quandt 2007; Friedman and Venkataramani 2021; Hatzenbuehler et al.
2017; Perreira and Pedroza 2019; Philbin et al. 2018; Stanhope et al. 2019; Torche and
Sirois 2019; Torres et al. 2018). Specifically, these sociopolitical contexts pattern access
to services, such as health care, that are vital for immigrants’ societal incorporation and
overall well-being, with large and enduring consequences for racial, nativity, and legal
status disparities across a host of outcomes (Menjivar 2021; Asad and Clair 2018).

Despite increased attention to the links between state immigration policies and
contexts and immigrant well-being in the United States, two gaps warrant attention. First,
given that the political messaging and enforcement of these policies has largely centered
on Latinx immigrants and communities, much of the research in this area focuses on the
impacts of immigration policies and environments on Latinx immigrants (Wang et al.
2021; Ornelas et al. 2020; Hatzenbuehler et al. 2017). Still, questions about how state

immigration policy contexts differentially impact individuals by nativity, race-ethnicity,
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and legal status—as well as at the intersections of these axes of social stratification—
remain unanswered. For one, undocumented immigrants are often underreported in
administrative and survey data, with many surveys not collecting information on
respondents’ legal status. This limitation is consequential, as the effects of immigration
policies may be particularly deleterious for undocumented individuals given that many
immigration policies specifically target undocumented immigrants. However, because of
data limitations, studies often cannot directly measure the effects of immigration policies
on undocumented individuals. Similarly, how state policies differentially impact groups
by race-ethnicity remains unclear. For example, it is possible that state immigration
policies disparately impact Latinx individuals racialized as White versus Black, and the
impacts may be further stratified by legal status (Brown 2018). Still, these intersectional
inequalities are underexplored. As a result, the role of immigration policy in patterning
health and well-being within and across multiple intersecting systems of stratification and
in simultaneously producing racialized, nativity, and legal status inequalities remains to
be better understood.

Second, most existing studies examining state immigration policies have focused on
specific state policies implemented in specific years, in what Philbin et al. (2018)
describe as a “one-policy, one-level, one-outcome” approach (29). However, state
legislatures have passed thousands of laws on immigration-related issues in the last
decade, producing tremendous variation in policy environments across both place and
time (Reich 2017, 2019). Exposure to these broad policy environments may shape

patterns of health and health care inequality beyond what research on the implementation
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or repeal of singular policies in single years can reveal. As such, more research on how
the temporal and geographic patterning of these broader state immigration policy
contexts contribute to population-level inequalities is needed.

The present study expands understanding of the links between state immigration
policy and racial-ethnic, nativity, and legal status inequalities in health care by leveraging
data from several sources, including restricted-access, geocoded data from the National
Agricultural Workers Survey (NAWS) (2005-2012) and two state-level datasets on
immigration policy contexts. I both document nativity, racial-ethnic, and legal status
disparities in healthcare access and investigate the roles of both broad state immigration
policy contexts (both restrictive and accommodating) as well as the implementation of
specific domains of state immigration policy in the production of these disparities among
a nationally representative sample of U.S. agricultural workers.

Agricultural workers represent an important but understudied group in research on the
impacts of immigration policy. There are approximately 11 million undocumented
immigrants in the United States, around a quarter of whom work in the agricultural sector
(Passel and Cohn 2018). Their lack of legal status and limited public visibility, which
leaves them susceptible to social isolation and lower levels of access to public and social
resources, suggests that immigrant agricultural workers may be particularly vulnerable to
changes in state immigration policy contexts (Culp and Umbarger 2004). This study
therefore aims to elucidate the roles of both macro-level state immigration policy
contexts as well as specific types of immigration laws in the production of nativity,

racial-ethnic, and legal status inequalities in healthcare access and reported barriers to
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healthcare—including perceived xenophobia and logistical barriers to seeking care—
among this potentially vulnerable group of workers.

My findings highlight the complex ways that state immigration policy contexts
shape the lives and health care access of marginalized groups in the United States.
Notably, I find that broad state immigration policy contexts (in the form of either more
restrictive or more accommodating) have little impact on healthcare access among those
who generally face the most marginalization in U.S. society: undocumented immigrants.
However, more restrictive policy contexts do chill access to health care among foreign-
born documented non-White Latinx workers, in particular; by contrast, more
accommodating contexts improve healthcare access among this group. Foreign-born
documented non-White Latinx workers are also most likely to report information, cost,
and transportation barriers to seeking care in more restrictive policy climates. Still,
despite not experiencing chilled or increased access to health care in the context of
changing policy climates, both White Latinx and non-White Latinx undocumented
immigrants report greater perceptions of xenophobia in more restrictive policy contexts
and decreased perceptions of xenophobia in more accommodating contexts. Together,
these findings highlight the complex and nuanced role of racialized legal status (Asad
and Clair 2018) in patterning healthcare access and barriers to care, with important

implications for science, policy, and intervention.

Background

Impacts of U.S. Immigration Policies
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In addition to federal policies that have long aimed to prevent Latin American
immigration to the U.S. in the first place (Tienda and Sanchez 2013), Latinx immigrants
and their descendants are also subjected to a series federal, state, and local immigration
policies once inside the United States that shape their ability to integrate into society
(Pereirra and Pedroza 2019). These policies are often categorized along a “restrictive” or
“accommodating” continuum. Restrictive policies are those that discourage immigrant
integration through creating “icy” policy contexts in which immigrants face increased
surveillance, restricted access to public and social services, and greater risk of deportation
via the ability of state-level institutions and agencies to enforce federal immigration law.
Accommodating policies, on the other hand, expand immigrants’ rights and access to
public and social resources (e.g., through enabling access to health coverage), often
regardless of legal status (De Trinidad et al. 2019).

State immigration policies can shape patterns of healthcare access through several
mechanisms. For one, these policies can directly restrict access to social safety net
programs (such as Medicaid and SNAP) and healthcare services (Waters and Pineau
2015). State legislatures can use immigration policy to maintain a system of segregation
that prevents immigrants from accessing resources that promote well-being (Taylor
2020). Importantly, restrictive state-level policies and state implementation of federal
policies (i.e., Immigration Authority Section 287g) have been passed and/or implemented
unevenly across U.S. states (Torche and Sirois 2019; Rhodes et al. 2015; Martinez et al.
2015). These policies can directly prevent immigrants from accessing services by

restricting their ability to access government-funded services (e.g., federally funded
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programs that provide HIV testing and perinatal care) (Rhodes et al. 2015). These
policies may also indirectly limit immigrants’ access to services through denying them
the material resources that facilitate access to care, such as the ability to obtain driver's
licenses, which—among other things—Ilimits immigrants’ transportation options,
particularly in rural areas where public transit is less accessible. These indirect efforts to
hinder access to services create logistical barriers to accessing care through reducing
immigrants’ transportation, information, or financial capital.

Additionally, restrictive legislation can generate stress and anxiety among
immigrant communities stemming from fear of surveillance and increased risk of
deportation (Bernstein et al. 2019). Namely, some restrictive policies require healthcare
workers to report patients to immigration enforcement (ICE) if they are suspected to be
undocumented. Such collaboration between immigration enforcement and the healthcare
system can have devastating consequences for immigrant healthcare seeking and can
erode provider-patient trust (Martinez et al. 2015). Thus, these policies can have
important downstream effects on health and mortality through causing delays in care-
seeking or forgone preventative, diagnostic, and treatment services (Dondero and Altman
2020; Rhodes et al. 2015).

Although much work to date has focused on restrictive immigration policies and
their impacts on the lives of immigrants, a growing body of research assesses the impacts
of accommodating immigration policies, providing mixed evidence on their benefits for
expanding and increasing immigrant access to care (Young et al. 2020; 2018;

Hainmueller et al. 2017). This mixed evidence may be due to the fact that states often
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implement a mixture of both restrictive and accommodating policies, which may send
conflicting messages to immigrants, resulting in psychological harm and exacerbation of
socioeconomic, health, and other disparities across nativity, race-ethnicity, and legal
status groups (Taylor 2020).

“Spillover” Effects of State Immigration Policies
Immigration policies play a critical role in shaping the context of reception that

immigrants encounter post-migration. Restrictive policies have long been used to
maintain immigrant precarity and to integrate immigrants into the labor market to satisfy
the demand for cheap labor, while at the same time ensuring that they remain vulnerable
and exploitable (Gleeson and Gonzales 2012). But restrictive state immigration policies
are also emblematic of deeper systems of racialized oppression and domination that exist
in the United States (Taylor 2020). These policies serve as reactions to unfolding
demographic processes, including the ageing of the U.S. White population (Richeson and
Sommers 2016; Colby and Ortman 2015) and increasing ethno-racial and immigrant
diversity (Alba 2020). Scholars suggest that these broader demographic processes
generate concern among U.S.-born Whites, in particular, that existing racial hierarchies,
which privilege Whites and U.S. citizens, will be dismantled (Zuberi 2019). Thus,
although the primary target of restrictive immigration policies is often undocumented
immigrants, these policies may have a “spillover” effect to other marginalized groups,
including documented immigrants and U.S. born people of color who may resemble the
targeted groups in some way (Asad and Clair 2018). Immigration policies can further

marginalize those with racialized legal statuses who may be “lumped in” with
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undocumented immigrants due to perceived social, nativity, racial-ethnic, and language
proximity to this group (Asad and Clair 2018; Philbin et al. 2018).

Consequently, even documented immigrants and U.S.-born people of color may
be targeted by immigration policies that render certain groups of individuals “illegal,”
subjecting them to stereotypes that associate them with the undocumented to produce a
“racialization of illegality” (Menjivar 2021, 94). Recent research finds evidence in
support of this notion; namely, federal immigration enforcement activities and restrictive
policy implementation has been found, for example, to reduce Medicaid uptake among
Mexican legal permanent residents in the United States (Watson 2014). After local law
enforcement in North Carolina signed 287(g) agreements with Immigrations and Customs
Enforcement, allowing them to carry out federal immigration laws, pregnant documented
Latinx women were found to delay prenatal care-seeking and were more likely to report
mistrust of health services and avoidance of healthcare seeking due to fear of surveillance
and perceived risk of deportation (Rhodes et al. 2015). Together, research in this area
provides compelling evidence of potential spill-over effects of immigration policies to,
specifically, U.S.-born citizen and documented immigrant Latinx individuals.

The Health and Health Care Needs of Immigrant Agricultural Workers

Immigration policies may have particularly salient effects on immigrants and
people of color working in U.S. agriculture, who represent a particularly vulnerable and
marginalized group in U.S. society. Alongside the “Latinization” of agricultural work that
has unfolded in the United States since the 1960s (Mines et al. 2007), U.S. agricultural

workers have long been at the receiving end of “racialized illegality” that generalizes
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them and links their occupation with specific nativities (i.e., foreign-born), race-
ethnicities (i.e., non-White and Latinx), and legal statuses (i.e., undocumented).
Qualitative work on agricultural workers shows that not only are agricultural workers
marginalized outside of the agriculture industry, but also within the industry, as labor
hierarchies have been constructed within agriculture that correlate strongly with nativity,
racial-ethnic, and legal status. Holmes (2013) argues that the agricultural “ethno-labor”
hierarchy positions White U.S. citizens at the top (doing mostly indoor work that
involves standing, as opposed to kneeling), followed by Latinx U.S. citizens or legal
residents, undocumented Mestizo Latinx workers, and undocumented indigenous Latinx
workers (who do mostly outdoor work that involves bending or kneeling). This hierarchy
is further linked to access to resources, including health care, and is also linked to
physical health, as agricultural workers at the middle and bottom of the ethno-labor
hierarchy face not only structural disadvantages that impact their well-being, including
lack of financial capital, but also poorer health outcomes directly related to the strenuous
and manual nature of their work (Holmes 2013).

Consequently, agricultural workers experience unique healthcare and health
concerns related to their marginalized social position and to their specific occupational
hazards (Caxaj and Cohen 2019). Health issues commonly faced include musculoskeletal
pain (Hamilton et al. 2019), infectious diseases (Medel-Herrero et al. 2018), cancers
resulting from close and prolonged contact with pesticides and carcinogenic chemicals
(Mills et al. 2009), and traumatic injuries and disability (Chari et al. 2018; Moyce and

Schenker 2018). Still, despite these serious health conditions, research shows that
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agricultural workers are often not offered sick leave, have been found to less frequently
seek health care, and often work through pain and illness (Arcury and Oudant 2007).
Bleiweis et al. (1977) found that migrant agricultural workers in Florida made fewer
visits to physicians each year compared to the average U.S. citizen. More recent work
(e.g., Mazzoni et al. 2007; Arroyo et al. 2018; Caxaj and Cohen 2019) finds that barriers
to healthcare access among agricultural workers remain significant and often result from
lack of social capital and knowledge as to where to access healthcare services (Weathers
et al. 2004). These factors preventing agricultural workers from accessing health care
may be particularly exacerbated in the context of increasing restrictiveness of policy
climates.

Research Questions
Merging survey data from the NAWS with longitudinal data on state immigration

policies, this study aims to answer the following overarching questions:

1. How is access to health care among U.S. agricultural workers patterned by
nativity, race-ethnicity, and legal status, as well as at the intersections of these
axes of stratification?

2. How do state-level immigration policy contexts and specific types of restrictive
and accommodating immigration policies shape nativity, racial-ethnic, and legal
status disparities in healthcare access among U.S. agricultural workers?

3. How do state-level immigration policy contexts and specific types of restrictive
and accommodating immigration policies shape barriers to care-seeking among

U.S. agricultural workers by nativity, race- ethnicity, and legal status?
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Data and Methods
Data

To examine the links between state policy contexts, state immigration laws, and
disparities in health care access, this study draws on data from three key sources:
restricted geocoded data from the National Agricultural Workers Survey (NAWS), the
Correlates of State Policy Project (CSPP), and state immigration policy data from Reich
(2019). Individual-level data come from the restricted-access NAWS, which is
administered by the U.S. Department of Labor. This is an annual, repeated cross-sectional
survey that currently includes information on U.S. native and immigrant agricultural
workers working in U.S. agriculture. The NAWS draws on a national multistage
probability sample stratified by region, crop cycle, farming clusters, counties, and
employers. The survey excludes farm workers with H-2A temporary work visas but
includes other types of temporary workers. At each wave, NAWS interviews between
1,500-3,600 agricultural workers. The NAWS includes detailed information on
respondent sociodemographic characteristics—including nativity, race-ethnicity, and
legal status—as well as information on health conditions and healthcare access. I
obtained restricted-access geocoded NAWS data to enable merging of individual-level
survey data to state-level immigration enforcement and other contextual data at the state
level. I use 7 waves of the NAWS, spanning from 2005-2012 (U.S. Department of Labor
2018).

I merge individual-level data from the NAWS to data on state immigration policy

contexts—including data on restrictive and accommodating laws—from the CSPP
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(Jordan and Grossman 2020). CSPP data on restrictive and accommodating immigration
policies came from an original coding of 1,393 laws approved by state legislatures
between 2005-2012 by Reich (2017) that labels policies as “restrictive” or
“accommodating.” The data are available by state and year. In the coding of these data,
Reich (2017) coded legislation as restrictive if it sought to bar immigrant access to social
services, employment, state licenses including driver’s licenses, and/or housing and/or
enlisted state and local law enforcement in efforts to identify unauthorized immigrants.
Accommodating legislation is that which sought to integrate immigrants into society and
encourage access to various public and social services. Reich (2017) coded state
legislation as accommodating if, for example, it protected immigrants from exploitative
or abusive labor practices, or ensured that immigrants--particularly those who were
victims of a crime--were not denied their civil rights and liberties.

Finally, in addition to data on broad state-level immigration policy contexts, I also
include data on specific types of immigration laws passed by state legislatures between
2005 and 2012. These data, described in Reich (2019), are available by state and year and
include information about a range of specific types of accommodating and restrictive
policies passed by state legislatures over the period. In this study, I examine two specific
domains of state-level immigration policies: 1) policies that do not extend Medicaid to
immigrants beyond what is required by federal law (a restrictive law); and 2) policies that
allow undocumented immigrants to obtain a driver’s license or license privileges (an
accommodating law).

Analytic Samples
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The analytical sample for my investigation of the links between state policy
contexts and the outcomes includes 11,592 NAWS workers interviewed between 2005
and 2012. This analytic sample resulted from dropping individuals who were surveyed
before 2005 or after 2012 (n = 57,170) during which time policy information was
unavailable. I further dropped individuals who identified as non-Latinx Black or non-
Latinx Asian (n = 4) and those who had missing data on key variables [missing data on:
race-ethnicity (n = 376); healthcare access information (n = 53); family poverty status (n
= 141); and education (n =11)].

The analysis of the specific types of healthcare barriers reported by NAWS
respondents includes 8,092 workers. This analytic sample resulted from dropping 3,500
workers who were not asked about information pertaining to their healthcare-seeking
barriers (both workers who did and did not access health care in the past two years were

asked about their care-seeking barriers in the NAWS).

Measures
Outcomes

Outcomes come from the NAWS. The first outcome is a binary measure of
whether workers had utilized health care in the past two years (1= yes, accessed health
care in the past two years). The second outcome is a categorical measure of the barriers
respondents reported facing the last time they either successfully or unsuccessfully
attempted to access health care. This measure includes five categories: 1) no barriers to
care-seeking; 2) information, cost, or transportation barriers to care-seeking; 3)

healthcare-related barriers to care-seeking; 4) xenophobia-related barriers to care-
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seeking; and 5) other barriers to care-seeking. Information, cost, or transportation
barriers reflect workers’ responses about facing barriers to care-seeking due to lack of
transportation, lack of information on how or where to access health care, lack of
financial resources to access care, or fear of job loss if they took time off from work to
seek care. Healthcare barriers capture whether workers reported that healthcare facilities
were not open when needed, whether available healthcare centers did not offer the
medical services workers needed, whether workers believed healthcare providers did not
understand their needs, and whether available healthcare centers did not have language
interpreters available. Xenophobia-related barriers reflect whether workers reported not
feeling welcome to access health care, and whether they did not seek care because they
were undocumented and feared they would not be treated well. Finally, other barriers
include various free-text-responses, including, among other reasons, whether workers did
not seek care because they believed their healthcare providers would shame them for
their health issues.

Key Exposures
I include two sets of exposures that are longitudinal (2005-2012), time-varying,

and available across the 48 contiguous United States represented in the NAWS. The first
set includes two continuous measures of the proportions of immigration policies passed
by each state between 2005-2012 that were either “restrictive” or “accommodating”
(where the numerator of the proportion is the total number of policies that are
restrictive/accommodating in a given year and the denominator of the proportion is the
total number of immigration-related policies passed in the state in a given year). These

continuous policy measures were lagged across a two-year period to account for the fact
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that the first outcome, workers’ healthcare access, reflects a two-year period. Alternative
operationalizations of these variables (including categorical and continuous measures of
total restrictive/accommodating state immigration policies passed in each state and year)
produced substantively similar results.

The second set of exposures allows me to assess how the implementation of two
specific types of state immigration policies shape disparities in healthcare access. These
policy exposures include those which: 1) did not extend health insurance coverage to
immigrants beyond what was required by federal law; and 2) extended driver’s licenses
or driver’s licenses privileges to undocumented immigrants, relate to the outcomes. These
are operationalized as binary measures, where “1” indicates that the policy was passed in
that state/year. Like the state immigration policy contexts variables, these are included as
lagged variables, reflecting policy exposures two years prior to the survey.

Covariates
NAWS workers report whether they are: U.S. citizens (U.S. born); foreign-born

documented immigrants (including naturalized citizens, green card holders, or temporary
visa holders); or undocumented immigrants. Workers also self-identify their race
(Black/African American; American Indian/Alaska Native/Indigenous; Asian; Native
Hawaiian/Pacific Islander; or Other) and Latinx or non-Latinx ethnicity. Respondent race
was operationalized as a binary variable, White or non-White, with non-White workers
including those who identified racially as Black/African American; American

Indian/Alaskan Native/Indigenous; Asian; Native Hawaiian/Pacific Islander; or Other).! I

! These specific racial groupings were categorized together as “non-White” due to the small sample size of
respondents who identified their race as either Black or Asian (n = 406 respondents who identified as Black
or Asian).
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combine this information on nativity, race-ethnicity, and legal status to generate a six
category measure that includes: U.S. born White non-Latinx; U.S. born non-White
Latinx; foreign-born documented White Latinx; foreign-born documented non-White
Latinx; undocumented White Latinx; and undocumented non-White Latinx. Of note, the
inclusion of U.S. born White non-Latinx—who, theoretically, are less likely to be
affected by immigration enforcement—allows me to better account for secular changes
that might affect immigration enforcement activity and health risk and healthcare access,
thereby reducing concerns about unmeasured confounding.

Models adjust for continuous measures of age, age?, a binary measure of sex (1 =
female), a continuous measure of the number of health conditions reported (range: 1-7), a
continuous measure of years of education, a binary measure of whether the farmworker
“follows the crop” (i.e., moves seasonally to work on different crops across the United
States), and a binary measure of whether the respondent and their family lived under the
federal poverty line (1 = under the poverty line). All models also include state, year, and
month fixed effects. Year fixed effects are included to account for temporal variation in
sociopolitical and historical contexts. Month fixed effects are included to account for
seasonal variation in healthcare access.

Analytic Strategy
I first show weighted descriptive statistics of all measures; time-varying measures

reflect means over the study period. I also show disparities in health care access and
reported barriers to care-seeking by nativity, racial-ethnic, and legal status.
Multivariate analyses of the two outcomes (health care access and reported

barriers to care) proceeds in two stages. In the first stage I assess disparities in healthcare
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access across state policy contexts. First, | examine disparities in healthcare access by
running a baseline OLS model assessing nativity, racial-ethnic, and legal status
disparities in care, adjusting for the full set of covariates, including state, year, and month
fixed effects. Next, to examine how access disparities vary across more restrictive (or
more accommodating) policy contexts, I run two fully interacted OLS models that
include interactions between the combined nativity, race-ethnicity, and legal status
variable and all individual-level measures, including the proportion of restrictive or
accommodating policies implemented in the state of residence that year. These models
assess how nativity, racial-ethnic, and legal status disparities in healthcare access vary
across state immigration policy contexts. Finally, I examine how disparities in health care
access vary across states with and without the specific restrictive and accommodating
policies (restrictive policy: state did not extend health insurance coverage to immigrants
beyond what was required by federal law; accommodating policy: state extended driver’s
licenses or driver’s licenses privileges to undocumented immigrants change). For these
analyses I run two fully interacted OLS models of healthcare access disparities by the
combined nativity, race-ethnicity, and legal status variable, again including all covariates.
I model healthcare access using linear (as opposed to logistic) probability regression
models as linear regressions allow for an easier interpretation of models and allow for
direct comparisons to be made between models (Gomila 2021).

In the second stage of the analysis, I use multinomial logistic regression models to
examine the associations between state immigration policy contexts and respondent-

reported barriers to healthcare access by nativity, race-ethnicity, and legal status. These
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models adjust for the full set of covariates and include interactions of all individual-level
covariates with the combined nativity, race-ethnicity, and legal status measure. I do not
run separate models of the associations between specific state immigration policies and
agricultural worker reported barriers to healthcare access due to being underpowered for
several of the specific barrier types.

The basic form of the models included in this study is presented below; ¥
denotes the likelihood of accessing health care (or, in models of barriers, of reporting
barriers to care), RE is race-ethnicity, FE indicates fixed effects, and X is a vector of

covariates:

Vij = By + Bzimmigration. policy = nativity. RE.legal status; + X;
* nativity. RE. legal status;
|+ state FE + month FE + year FE\

The parameter of interest is [g;, which indicates state policy contexts and specific
immigration policies differentially relate to health care access by agricultural workers

across nativity, race-ethnicity, and legal status.

Results
Descriptive Statistics

Table 1 presents weighted demographic, socioeconomic, and health
characteristics of agricultural workers included in this analysis. Forty-seven percent of
agricultural workers are undocumented (with 18% identifying as White Latinx and 35%
identifying as non-White Latinx). Twenty nine percent are foreign-born and documented,
10% of whom identify as White Latinx and 18% of whom identify as non-White Latinx.

Seventeen percent of agricultural workers are U.S. born White non-Latinx and 8% are

27



U.S. born non-White Latinx. The mean age is 36 years, and women account for 24% of
agricultural workers. Generally, educational attainment among this population is low, at
8.1 years. Only 5.8% of workers “follow the crop,” and 32% of workers report their
family is living below the U.S. federal poverty level. Most workers reside in California
(33%), in the U.S. Midwest (19%) or in the U.S. Northwest (15%).

Table 2 presents healthcare outcomes among agricultural workers. Fifty-eight
percent of agricultural workers report they accessed healthcare services at least once in
the past two years, but this varied substantially by nativity, racial-ethnic, and legal status.
Notably, U.S. born agricultural workers are more likely than all other workers to access
health care. For example, 84% of U.S. born White workers and 75% 0f U.S. born White
Latinx workers accessed care in the past two years. Moreover, within nativity and legal
status groups, those who identify their race-ethnicity as non-White Latinx are consistently
less likely than White Latinx workers to access health care. Namely, 60% of foreign-born
documented non-White Latinx workers accessed care relative to 72% of their White
Latinx counterparts (p < 0.001 for both groups relative to U.S. born White non-Latinx
workers); 42% of non-White Latinx undocumented workers accessed care relative to
46% of their White Latinx counterparts (p < 0.001 for both groups relative to U.S. born
White non-Latinx workers).

When asked about the barriers they face to accessing health care, 49% of all
agricultural workers report they face no barriers, and 44% report they face information,
cost, or transportation barriers to accessing health care. Four percent of workers report

that they have difficulties accessing health care because of xenophobia-related reasons
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(including not feeling welcome by healthcare providers), 1% report they face healthcare-
specific barriers (for example, healthcare facilities not having services they needed or not
understanding their specific medical problems), and 3% report they face some other
barrier to accessing care (including feeling disrespected by a healthcare provider). Sixty-
five percent of U.S. born non-White Latinx workers face no barriers to care relative to
70% of U.S. born White non-Latinx workers (p<0.001). Documented workers are most
likely to face information, cost, or transportation barriers (42% for White Latinx and 43%
for non-White Latinx workers; p<0.001 for both groups relative to U.S. born White non-
Latinx workers). Undocumented immigrants are most likely to report xenophobia-related
barriers (6% for White Latinx and 7% for non-White Latinx workers) relative to 0.5% of
U.S. born White non-Latinx respondents (p<0.001).
Multivariable Fixed Effects Regression Analyses: State Immigration Policy Contexts and
Healthcare Access

Table 3 presents coefficient estimates for three OLS models regressing healthcare
access. These models predict the probability of agricultural workers accessing health care
by nativity, race-ethnicity, and legal status (Model 1) and accessing health care in the
context of more restrictive (Model 2) and more accommodating (Model 3) policy
contexts.

Results from Model 1 show that healthcare access disparities are large among
most groups of agricultural workers relative to U.S. born White non-Latinx workers,
controlling for demographic, socioeconomic, and health factors. Model 1 indicates that,

compared to U.S. born White non-Latinx individuals, all other nativity, racial-ethnic, and
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legal status groups are less likely to access health care, net of controls, including state,
year, and month fixed effects. Notably, undocumented White Latinx (coef =-0.219) and
undocumented non-White Latinx (coef = -0.231) individuals experience the greatest gaps
in healthcare access relative to U.S. born White non-Latinx workers.

In Model 2, I include the measure of restrictive state policy context, interacting all
covariates with the combined nativity, race-ethnicity, and legal status variable. Results
indicate that more restrictive policy contexts are associated with especially chilled access
to health care among foreign-born documented non-White Latinx workers (coef = -
0.132), net of other factors. I find no evidence that more restrictive contexts differentially
impact healthcare access among other groups of workers, including those who are
undocumented.

Model 3 shows healthcare access disparities in the context of more
accommodating policy contexts. Results for the interaction term between the proportion
of policies that are accommodating in a state and workers’ nativity, race-ethnicity, and
legal-status, indicate that controlling for demographic, socioeconomic, health, and policy
factors, foreign-born documented non-White Latinx workers experience increased access
to health care (coef = 0.097) in more accommodating policy contexts. However, no other
groups of agricultural workers appear to experience increased access to health care in
more accommodating policy climates.

Specific State Immigration Policies
Results from Table 3 demonstrate wide disparities in healthcare access among

agricultural workers, and particularly, among those who are foreign-born documented

non-White Latinx, undocumented and White Latinx, and undocumented and non-White
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Latinx. More restrictive and more accommodating policy contexts appear to exacerbate
healthcare access disparities (or mitigate them, in the context of more accommodating
policy contexts) only among foreign-born documented non-White Latinx workers.

Turning to investigating how the implementation of specific state immigration
policies impacts healthcare disparities among agricultural workers, Table 4 presents
disparities in healthcare access among NAWS workers in the context of specific policies
that do not extend health coverage (specifically, Medicaid) to undocumented immigrants
(Model 1) or that extend driver’s licenses or license privileges to undocumented
immigrants (Model 2).

In Model 1, I investigate how state policies governing immigrant access to
Medicaid pattern healthcare access disparities. My results show that, in states where
Medicaid was not extended to immigrants beyond what was required by federal law, U.S.
born non-White Latinx workers (coef = - 0.105) and foreign-born documented non-White
Latinx workers (coef = -0.069) saw chilled access to health care.

Moreover, Model 2 presents disparities in access to health care in contexts where
driver’s licenses or license privileges were extended to undocumented immigrants (an
accommodating policy). The interaction between policy implementation and workers’
nativity, race-ethnicity, and legal status indicates that U.S. born non-White Latinx (coef =
0.193) and undocumented non-White Latinx workers (coef = 0.118) had improved health
care access after these laws were implemented.

Barriers to Healthcare Seeking
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Figure 1 presents results from the fully interacted multinomial regression models
that regress respondent reported barriers to healthcare seeking on the measure of
restrictive state immigration policy context. More detailed model results can be found in
Appendix 1. For most groups, living in more restrictive policy contexts is associated with
declines in facing no barriers to care, suggesting that restrictive policy contexts increase
barriers to care-seeking. In general, reports of healthcare-related and other barriers
remain relatively low and stable across varying levels of restrictive policy contexts.
Reports of xenophobia-related barriers to care increase for undocumented groups as state
policy contexts become more restrictive, but not U.S.- or foreign-born documented
groups. Results further indicate that the probability of reporting information, cost, or
transportation barriers to care-seeking increase among most nativity-race-ethnicity-legal
status groups as the restrictiveness of the policy context increases. This is the case for all
groups except for foreign-born documented White Latinx workers and undocumented
non-White Latinx workers, for whom the predicted probability is flat as the
restrictiveness of the policy context increases. For undocumented White Latinx workers,
the predicted probability of reporting information, transportation, and cost barriers
decreases as the proportion of restrictive policies increases.

Figure 2 presents the predicted probabilities of workers reporting healthcare
seeking barriers in the context of more accommodating policy contexts, with more
detailed model results in Appendix 2. For nearly all groups, the predicted probability of
reporting no barriers to care-seeking increases as the proportion of accommodating

policies increases, except among foreign-born documented White Latinx workers (for
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whom the predicted probabilities remain flat) and undocumented White Latinx workers
(for whom the predicted probabilities decrease). Declines in the probability of reporting
information, cost, or transportation barriers are also noted among all groups of workers
except for foreign-born documented White Latinx and undocumented White Latinx
workers, who experience an increased probability of reporting such barriers as the
proportion of accommodating policies increased. Notably, among both undocumented
White and non-White Latinx immigrants, there is a decline in the probability of reporting

xenophobia-related barriers as the proportion of accommodating policies increased.

Discussion and Conclusion

A growing body of research examines the impacts of state immigration policies
on access to health care among immigrants in the United States. Still, research in this area
generally focuses on singular state policies, which can mask how broader state
immigration policy contexts pattern healthcare inequalities over time and space. Further,
because of data limitations, few studies are able to assess differential impacts of
immigration policy on undocumented groups or consider impacts at the intersection of
multiple dimensions of social and legal status stratification. In this study, I link survey
and state policy data to assess the links between state immigration policy contexts,
specific types of restrictive and accommodating state immigration policies, and
disparities in healthcare access within and between multiple intersecting axes of social
stratification, including nativity, race-ethnicity, and legal status. I focus my study on U.S.
agricultural workers, who are a particularly vulnerable group given their relative

positions within both legal status and occupational hierarchies in the U.S., and who
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experience substantial barriers to care-seeking and higher risk of occupational health
hazards. My findings provide new evidence of the roles of state immigration policy in
patterning racialized legal status inequities in healthcare access.

A key contribution of this study is its use of an intersectional structural approach
(Crenshaw 1991; Dill and Zambrana 2009; Viruell-Fuentes et al. 2012; Homan et al.
2021) to document and interrogate healthcare disparities among agricultural workers.
Findings from this study show tremendous inequities in healthcare access between and
within nativity, racial-ethnic, and legal status groups. Among U.S. agricultural workers,
U.S. born White non-Latinx workers report the highest levels of healthcare access and the
fewest barriers to care. Irrespective of the state policy contexts (restrictive or
accommodating), most groups of workers (but especially, foreign-born documented non-
White Latinx, undocumented White Latinx, and undocumented non-White Latinx
workers) are less likely to access health care relative to U.S. born White non-Latinx
workers. These findings are consistent with the notion that systems of racial-ethnic,
nativity, and legal status stratification jointly pattern healthcare access in the U.S.

My findings also showed that state immigration policy contexts play a critical role
in patterning inequality in healthcare access. Importantly, my findings showed that
healthcare access among U.S. and foreign-born documented non-White Latinx
individuals was particularly sensitive to state level immigration policy. In Table 3, results
showed that, as state immigration policy contexts became more restrictive, healthcare
access among foreign-born documented non-White Latinx individuals decreased; by

contrast, as state immigration policy contexts became more accommodating, healthcare
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access for this group increased. Results from Table 4 further showed that healthcare
access among U.S. and foreign-born non-White Latinx individuals was also responsive to
the specific state immigration policies examined. For example, when states chose not to
extend health care coverage to immigrants, healthcare access among U.S. born non-White
Latinx individuals and foreign-born documented White Latinx individuals declined.
When states extended drivers licenses to undocumented immigrants, healthcare access
among U.S. born non-White Latinx individuals improved. Taken together, these findings
highlight that the impacts of state immigration policy have spillovers to U.S. born and
documented immigrants, with evidence of differential impacts by race-ethnicity. In these
ways, results from this study suggest that state policies governing immigration play an
important role in generating and maintaining broader patterns of racism and xenophobia
in the U.S., with consequences for both documented immigrants and U.S. born Latinx
people (Friedman and Venkataramani 2021).

While I expected that state immigration policies would have especially
pronounced impacts on access to health care among undocumented immigrants, my
results did not provide evidence of this. My results were robust to different specifications
of state policy contexts (e.g., operationalizing these variables as the total number of
restrictive policies implemented as opposed to the proportion of total policies that were
restrictive) and respondent nativity, race-ethnicity, and legal status (i.e., separating
foreign-born documented workers from foreign-born naturalized U.S. citizens).

Further analysis of the specific barriers workers report facing when accessing

health care suggest that many groups (and namely, foreign-born documented non-White
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Latinx workers) report more information, cost, and transportation barriers as the
restrictiveness of a policy context increases, with the opposite being true in contexts
where the proportion of accommodating policies in a context increase. For undocumented
immigrants, increasing restrictiveness of policy contexts is associated with greater
probabilities of reporting xenophobia-related barriers, with the opposite being true in
more accommodating policy contexts.

Together, these findings paint a complex picture of how the lives and healthcare
access of immigrants and U.S. born people of color are shaped by state immigration
policy. Drawing on Asad and Clair’s (2018) concept of racialized legal status, findings
from this study indicate that state immigration policy contexts have the greatest impact
on healthcare access among those who share some similarities to the undocumented (i.e.,
foreign-born status and/or race-ethnicity), but who are not themselves undocumented.
Healthcare access among foreign-born documented non-White Latinx individuals may be
particularly sensitive to more restrictive immigration policy contexts because they may
share nativity, racial-ethnic, and language (or perceived language), and occupation
commonalities with the undocumented, who are generally the targets of these state
policies. These shared experiences and identities may subject them to stigmatization, fear,
and discrimination, via increasing their risk of being profiled by law enforcement or
experiencing acts of discrimination or violence, which may prevent them from accessing
services such as health care. Thus, this group of workers may believe that the risk of
potential surveillance or contact with law enforcement outweighs the risk of forgoing

health care (Friedman and Venkataramani 2021).
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Another potential explanation for the chilled healthcare access faced by foreign-
born documented non-White Latinx workers is that members of this group may not
possess permanent U.S. residency status, and therefore may be unclear about the impact
of more restrictive policy contexts on their lives. Recent qualitative research on barriers
to care-seeking among immigrants surveyed in an urban safety-net hospital found that
only half of interviewees were aware of recent changes that had been made to the public
charge rule and had adjusted their care-seeking accordingly (Wang et al. 2021). The
present study’s analysis of the care-seeking barriers may provide evidence to support this
point, as foreign-born documented non-White Latinx workers had a higher probability of
reporting information, transportation, and cost barriers to care-seeking in more restrictive
policy contexts.

Another important finding from this study is that, despite undocumented workers
reporting heighted perceptions of xenophobia in the context of more restrictive policy
climates, state immigration policy contexts (either more restrictive or accommodating) do
not appear to additionally chill access to health care among the undocumented, who
experience the lowest levels of healthcare access relative to U.S. born White non-Latinx
workers across all policy contexts. This finding may reflect a “floor” effect; because
undocumented immigrants face high levels of marginalization in the United States
resulting from federal immigration policies, political campaigns, and cultural and media
messages that portray their presence as undesirable and “illegal” (Cobb et al 2017),
undocumented immigrants often rely closely on their social networks and are less likely

to enter the mainstream to access services such as health care where they are more likely
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to encounter surveillance and discrimination. Thus, undocumented immigrants may be
generally less likely to utilize mainstream health care and social services relative to other
groups, such that changes in state-level policy contexts matter little for further chilling
their access to care (Arcury and Quandt 2007).

Several limitations in this article warrant mention. First, this study relies on
pooled cross-sectional data and thus is unable to address workers’ access to health care
and barriers to access longitudinally. However, due to the paucity of longitudinal data on
immigrants, and specifically, data that collect respondent legal status, the NAWS allows
for the examination of the impact of state policies to be measured along multiple
dimensions of inequality (nativity, race-ethnicity, and legal status) in a way that other
datasets typically cannot. Relatedly, because of the pooled cross-sectional nature of the
NAWS, there may be selection processes at play regarding who remains in agriculture
across time and who selects out of agriculture. Specifically, as Hamilton et al. (2019)
note, documented immigrants and U.S. citizens who remain employed in agriculture over
time may have lower human, social, and financial capital than those who find subsequent
work outside of agriculture. Second, because the CSPP data and policy data from Reich
(2019; 2017) are only available for the period between 2005 and 2012, the effects of
policies implemented in earlier (pre-2005) or more recent (2012+) years could not be
explored. Further data collection pursuits should work to gather data on state immigration
policies during these years for further analysis of the impact of these policies on the lives
of immigrants and Latinx individuals. Third, underreporting healthcare access may bias

the estimates presented here. Namely, because the NAWS asks workers whether they
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accessed health care sometime in the past two years, recall bias may affect whether
workers remember accessing care in this relatively long time period. Finally, the NAWS
asks whether workers were ever diagnosed with a chronic condition in their lifetime,
rather than more current questions about their health (i.e., self-rated health). Given that
undocumented immigrants have less access to health care than documented immigrants
and U.S. born citizens, undocumented immigrants may be less likely to have a known
health condition. Thus, estimates of workers’ health presented in this article, proxied
through the number of health conditions reported, may underestimate workers’ current
health status.

Critically, findings from this study highlight the pivotal role of state immigration
policy in shaping racialized legal status inequities in health care access. I find that U.S.
born and documented Latinx immigrants—especially those who are non-White—are
particularly vulnerable to state immigration policies; racialized legal status hierarchies
render these groups vulnerable. State policies that restrict immigrant access to critical
social resources like healthcare, employment, and housing or that increase rates of
immigrant surveillance and enforcement work to segregate and oppress minoritized
individuals, even when they possess legal status. These policies not only hinder
immigrant incorporation and well-being, but they maintain nativist, racist, and legal
status hierarchies in the United States.

Moreover, despite a broad literature arguing for the importance of broadly
construed “cultural” factors and individual behaviors in shaping disparities among

minoritized groups (see Viruell-Fuentes et al. 2012 for a review), this study shows that

39



efforts to reduce healthcare and health disparities in the United States must continue to
shift away from this focus and towards an understanding of how systemic racism and
xenophobia operate through state policies and institutions to generate, maintain, and
exacerbate disparities in life chances. Exploring how structures of racial stratification and
immigrant exclusion shape healthcare and health inequalities should be the focus of
future research in this area, as such focus will provide deeper understanding of the
fundamental causes of racial-ethnic and nativity inequalities that can be used to enact

social change.
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Tables and Figures

Table 1: Weighted Demographic, Socioeconomic, and Health
Characteristics of Study Sample

Nativity, race-ethnicity, legal status (%)

U.S. born citizen White non-Latinx 16.5
U.S. born citizen non-White Latinx 7.7

Foreign-born U.S. citizen or documented White Latinx 10.1
Foreign-born U.S. citizen or documented non-White Latinx 18.4
Undocumented White Latinx 12.7
Undocumented non-White Latinx 347
Mean age 36.2
Women (%) 235
Mean years of education 8.1

Family below poverty level (%) 32.1
Worker "follows the crop" (%) 58

Number of reported health conditions (%)

0 81.0
1 15.2
2+ 38
U.S. region (%)

Northeast 13.5
Southeast 11.8
Midwest 19.0
Southwest 7.6
Northwest 15.1
California 33.0
N 11,592

Source: National Agricultural Workers Survey, 2005-2012.
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Table 3: OLS Models of Healthcare Access with State, Month, and Year Fixed Effects - Restrictive/Accommodating Policy Contexts

Model 1: Model 2: Model 1 + Mﬁ? : fﬁﬁfﬁf *
Demographics, Proportion of Restrictive Acco:m odati
Socioeconomic, and Policies in a Context (Fully P ng
Health interacted) Policies ina Context
(Fully interacted)

Characteristics Coefficients SE Coefficients SE Coefficients SE
Nativity, race-ethnicity, legal status (ref = U.S. born White non-Latinx
)
U.S. born non-White Latinx -0086 -0022 -0.055 -0.187 -0.052 -0.191
Foreign-born documented White Latinx -0060 "-0019 -0.054 -0.167 -0.091 -0.169
Foreign-born documented non-White Latinx -0.121 """ -0019 0394 -0.166 0492 " -0.167
Undocumented White Latinx 0219 " -0019 0875 T 0152 0910  ""-0.153
Undocumented non-White Latinx 0231 " -0018 0877 " -0.130 0873  -0132
Age 0005 " -0.002 0012 7 -0004 0012 " -0.004
Age’ 0000 0,000 0000 7 0.000 0000 " 0.000
Women (ref = Men) 0221 "-0011 0054 ' -0.028 0054 ' -0028
Number of health conditions 0.195 """ -0.008 0.108 " -0020 0.107 """ -0020
Worker "follows the crop" (ref = does not "follow the crop") 0.035 -0.182 0.037 -0.182
Family below poverty level (ref = Family above poverty level) -0059 " -0010 -0.020 -0.035 -0.022 -0.035
Years of education 0013 " -0001 0016 7 -0.006 0015 " -0.006
Proportion of restrictive or accommodating policies / total policies 0.068 t -0.039 -0.062 -0.043
Pro_portlol_i of restrictive or accommodating policies x U.S. born non- 0.005 0,067 -0.008 0074
‘White Latinx
Proportion of restrictive or accommodating policies x Foreign-born ) R R
docamented White Latinx 0.062 0.059 0.019 0.060
Proportion of restrictive or accommodating policies x Foreign-born . +
docamented non-White Latin 0.132 0.054 0.097 0.056
Pro_portlox_l of restrictive or accommodating policies x Undocumented -0.058 0055 0014 0056
‘White Latinx
Proport.ion of l:estrlctlve or accommodating policies x Undocumented 0.002 -0.049 20017 -0.050
non-White Latinx
Age x U.S. born non-White Latinx 0.002 -0.008 0.002 -0.008
Age x Foreign-born documented White Latinx 0.002 -0.007 0.002 -0.007
Age x Foreign-born documented non-White Latinx 0016 ° -0.007 0016 " -0.007
Age x Undocumented White Latinx 0032 " -0007 0032 ""-0007
Age x Undocumented non-White Latinx 0030 " -0.006 0029 ""-0.006
Age” x U.S. born non-White Latinx 0.000 0.000 0.000 0.000
Age‘ x Foreign-born documented White Latinx 0.000 0.000 0.000 0.000
Age” x Foreign-born documented non-White Latinx 0000 ° 0.000 0000 ° 0.000
Age” x Undocumented White Latinx 0000 " 0000 0000 """ 0.000
Age” x Undocumented non-White Latinx 0000 " 0000 0000 """ 0.000
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Women x U.S. born non-White Latinx 0.061 -0.060 0.061 -0.060
Women x Foreign-born documented White Latinx 0.117 7 -0041 0117 " -0.041
Women x Foreign-born documented non-White Latinx 0.107 " -0038 0.107 " -0.038
Women x Undocumented White Latinx 0266 " -0038 0265 " -0038
Women x Undocumented non-White Latinx 0250 " -0034 0250 " -0034
Number of health conditions x U.S. born non-White Latinx 0.075 : -0.031 0.075 * -0031
Number of health conditionsx Foreign-born documented White Latinx 0.061 * -0.027 0.062 t 0027
[N::Pber of health conditions x Foreign-born documented non-White 0.109 0025 0.109 0025
inx
Number of health conditions x Undocumented White Latinx 0.105 " -0033 0.106 """-0033
Number of health conditionsx Undocumented non-White Latinx 0.163 " -0027 0.164 " -0027
Worker "follows the crop" x U.S. born non-White Latinx -0.116 -0211 -0.119 -0.211
Worker "follows the crop" x Foreign-born documented White Latinx -0.061 -0.195 -0.063 -0.195
Worker "follows the crop" x Foreign-born documented non-White 0208 -0.188 0021 -0.188
Latinx
Worker "follows the crop" x Undocumented White Latinx -0.096 -0.186 -0.099 -0.186
Worker "follows the crop" x Undocumented non-White Latinx -0.079 -0.184 -0.080 -0.184
Family below poverty x U.S. born non-White Latinx 0.010 -0.053 0.010 -0.053
Family below povertyx Foreign-born documented White Latinx -0.035 -0.047 -0.034 -0.047
Family below poverty x Foreign-born documented non-White Latinx -0.018 -0.043 -0.017 -0.043
Family below poverty x Undocumented White Latinx 0091 -0.041 2009 ° -0041
Family below povertyx Undocumented non-White Latinx -0.046 -0.038 -0.045 -0.038
Years of education x U.S. born non-White Latinx -0.011 -0.009 -0.010 -0.009
Years of education x Foreign-born documented White Latinx -0.005 -0.007 -0.004 -0.007
Years of education x Foreign-born documented non-White Latinx -0.005 -0.007 -0.004 -0.007
Years of education x Undocumented White Latinx 0.001 -0.007 0.001 -0.007
Years of education x Undocumented non-White Latinx 0.001 -0.006 0.001 -0.006
State Fixed Effects X X X
Year Fixed Effects X X X
Month Fixed Effects X X X
Constant 0446 " -0.043 0774 77 -0.108 0835 7 -0.109
Adj.R2 0.181 0.196 0.195
N 11592 11592 11592

Source: National Agricultural Workers Survey, 2005-2012; Correlates of State Policy Project

Note. ***p<0.001, **p<0.01, *p<0.05, 7p<0.1.

49



Table 4: OLS Models of Healthcare Access with State, Month, and Year Fixed Effects - Implementation of Specific
State-Level Immigration Laws

Model 1: Policies Model 2: Policies
Implemented that Do Implemented that Extend
Not Extend Health Driver's License
Characteristics Coverage for Privileges to
Immigrants (Fully Undocumented
interacted) Immigrants (Fully
Coefficients SE Coefficients SE
Nativity, race-ethnicity, legal status (ref = U.S. born White
non-Latinx)
U.S. born non-White Latinx -0.046 -0.186 -0.085 -0.186
Foreign-born documented White Latinx -0.075 -0.166 -0.075 -0.166
Foreign-born documented non-White Latinx 0419 "7 -0.165 -0440 ° -0.165
Undocumented White Latinx 0892 " -0.151 0906 " -0.150
Undocumented non-White Latinx -0.890 " -0.129 -0.888 " -0.129
Age 0012 7 -0.004 0012 7 -0004
Age’ 0000 0000 0000 " 0.000
Women (ref = Men) 0051 " -0028 0054 ! -0.028
Number of health conditions 0.107 " -0.020 0.107 """ -0.020
Worker "follows the crop" (ref = does not "follow the crop") 0.029 -0.182 0.037 -0.182
Family below poverty level (ref = Family above poverty level) -0.022 -0.035 -0.020 -0.035
Years of education 0016 " -0.006 0016 " -0.006
Policy implemented (ref = policy not implemented) 0.048 -0.037 -0.013 -0.055
Policy implemented x U.S. born non-White Latinx -0.105 ° -0.043 0.193 ° -0.079
Policy implemented x Foreign-born documented White Latinx -0.014 -0.039 0.010 -0.062
Policy implemented x Foreign-born documented non-White .
. -0.069 -0.036 -0.036 -0.058
Latinx
Policy implemented x Undocumented White Latinx -0.041 -0.036 0.039 -0.061
Policy implemented x Undocumented non-White Latinx -0.009 -0.032 0.118 ° -0.054
Age x U.S. born non-White Latinx 0.004 -0.008 0.002 -0.008
Age x Foreign-born documented White Latinx 0.002 -0.007 0.002 -0.007
Age x Foreign-born documented non-White Latinx 0016 °  -0007 0016 ° -0.007
Age x Undocumented White Latinx 0032 " -0007 0032 ™ -0007
Age x Undocumented non-White Latinx 0030 " -0.006 0029 ™ -0.006
Age” x U.S. born non-White Latinx 0.000 0.000 0.000 0.000
Age2 x Foreign-born documented White Latinx 0.000 0.000 0.000 0.000
Age” x Foreign-born documented non-White Latinx 0000 °  0.000 0000 ° 0.000
Age” x Undocumented White Latinx 0000 " 0.000 0000 ™ 0.000
Age” x Undocumented non-White Latinx 0000 ' 0000 0000 ™ 0.000
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Age” x U.S. born non-White Latinx 0.000 0.000 0.000 0.000
Age2 x Foreign-born documented White Latinx 0.000 0.000 0.000 0.000
Age” x Foreign-born documented non-White Latinx 0000 °  0.000 0000 ° 0.000
Age” x Undocumented White Latinx 0000 " 0.000 0000 ™ 0.000
Age’ x Undocumented non-White Latinx 0000 " 0.000 0000 ™ 0.00
‘Women x U.S. born non-White Latinx 0.065 -0.053 0.069 -0.060
Women x Foreign-born documented White Latinx 0120 " -0.047 0117 7 -0.041
Women x Foreign-born documented non-White Latinx 0111 " -0.043 0103 " -0.038
Women x Undocumented White Latinx 0269 ' -0.041 0269 " -0038
Women x Undocumented non-White Latinx 0253 ' -0038 0252 " -0034
Number of health conditions x U.S. born non-White Latinx 0078 °  -0.031 0075 ° -0.031
Number of health conditionsx Foreign-born documented Whit¢ 0.062 Y0027 0061 ° -0.027
Number of health conditions x Foreign-born documentednon-\  0.111 """ -0.025 0.109 " -0025
Number of health conditions x Undocumented White Latinx 0.106 " -0.033 0.10s " -0033
Number of health conditionsx Undocumented non-White Latin  0.163 "~ -0.027 0161 " -0.027
Worker "follows the crop" x U.S. born non-White Latinx -0.115 -0.211 -0.103 -0.211
Worker "follows the crop" x Foreign-born documented White

Latinx -0.055 -0.196 -0.063 -0.195
Worker "follows the crop" x Foreign-born documented non-

White Latinx -0.204 -0.189 -0.216 -0.188
Worker "follows the crop" x Undocumented White Latinx -0.088 -0.186 -0.098 -0.186
Worker "follows the crop" x Undocumented non-White 0071 0.184 0077 -0.184
Latinx

Family below poverty x U.S. born non-White Latinx 0012 -0.053 0.012 -0.053
Family below povertyx Foreign-born documented White Latin -0.036 -0.047 -0.037 -0.047
Family below poverty x Foreign-born documented non-White 1 -0.016 -0.043 -0.020 -0.043
Family below poverty x Undocumented White Latinx 0091 °  -0041 -0.093 ° -0.041
Family below povertyx Undocumented non-White Latinx -0.045 -0.038 -0.047 -0.038
Years of education x U.S. born non-White Latinx -0.012 -0.009 -0.010 -0.009
Years of education x Foreign-born documented White Latinx  -0.005 -0.007 -0.005 -0.007
Years of education x Foreign-born documented non-White Lat  -0.004 -0.007 -0.005 -0.007
Years of education x Undocumented White Latinx 0.001 -0.007 0.001 -0.007
Years of education x Undocumented non-White Latinx 0.001 -0.006 0.000 -0.006
State Fixed Effects X X

Year Fixed Effects X X

Month Fixed Effects X X
Constant 079 " -0.107 08 7 -0.107
Adj.R2 0.195 0.196

N 11592 11592

Source: National Agricultural Workers Survey, 2005-2012; Reich (2019) Dat

Note. ***p<0.001, **p<0.01, *p<0.05, 1p<0.1.
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Figure 1: Respondent Reported Barriers to Care-seeking in More Restrictive Policy Climates
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Figure 2: Respondent Reported Barriers to Care-seeking in More Accommodating Policy Climates
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Appendices

Appendix Table 1: Predicted Probabilities of Reporting Barriers to Healthcare Access in the Context of Increasing Restrictive Policies

Restrictive policies 0%
. +..25% of total +..50% of total ...75% of total ...100% of total
of total policies

No barriers
U.S. born White non-Latinx 0651 " -0015 063 " -1l 0606 " -0013 0577 " -0.025 0545 " -0.041
U.S. born non-White Latinx 0557 " -0027 0542 " 0018 0526 " -0019 051 " -0031 0493 " 0047
Foreign-born documented White Latinx 0499 " -0021 0504 " 0013 0508 " -0.022 0512 " -0.036 0514 " 0051
Foreign-born documented non-White Latinx 0535 7 -0015 0489 7 -001 0438 ' -0015 0384 " -0.026 0329 """ -0037
Undocumented White Latinx 0419 7 -0021 0451 " -0012 0481 " 0018 0508 " -0.03 0533 " 0041
Undocumented non-White Latinx 0416 " -0014 0399 " -0.008 0382 " 0013 0364 " 0022 0345 " 0032
Inf ion, cost, or p b
U.S. born White non-Latinx 0263 " -002 0285 " 0014 031 " 0015 0338 " -0.025 037 " 004
U.S. born non-White Latinx 0405 " -0029 0419 " 002 0433 " 002 0447 " 0032 0462 ' -0.049
Foreign-born documented White Latinx 0447 " -0022 0447 " 0014 0445 " 20022 0442 " -0.036 0438 " 0051
Foreign-born documented non-White Latinx 0408 " 0016 0457 " 0011 0507 " -0016 0559 " -0.026 0609 " -0.038
Undocumented White Latinx 0493 " 0021 0462 " -0013 043 " 0018 039 " -0028 0362 " -0038
Undocumented non-White Latinx 0513 " -0014 0521 " -0.009 0527 " 0013 0531 " 0022 0533 " 0031
Healthcare-related barriers
U.S. born White non-Latinx 0038 " -0012 0038 " -0.008 0038 " 0011 0038 " 0011 0038 ° -0016
U.S. born non-White Latinx 0011 -0.008 0011 " -0.006 0012 -0.008 0012 -0.008 0012 0012
Foreign-born documented White Latinx 0023 " -0008 0016 """ -0.004 0011 " -0.006 0.078 -0.006 0.005 -0.006
Foreign-born documented non-White Latinx oo1r ° -0.005 0006 ' -0.002 0.003 -0.002 0.001 -0.002 0.001 -0.001
Undocumented White Latinx 0008 ° -0.003 0007 " -0.002 0007 ° -0004 0.007 -0.004 0.007 -0.006
Undocumented non-White Latinx 0007 " -0002 0007 """ -0.002 0.008 " -0.003 0008 ° -0004 0008 ' -0.005
Xenophobia-related barriers
U.S. born White non-Latinx 0.004 -0.004 0006 ' -0.003 0007 ° -0.003 0.009 -0.005 0012 " -0.009
U.S. born non-White Latinx 0.003 -0.004 0.002 -0.002 0.002 -0.004 0.002 -0.003 0.002 -0.004
Foreign-born documented White Latinx 0005 ' -0.003 0007 * -0.003 001 ° -0.002 0013 -0.008 0018 " -0015
Foreign-born documented non-White Latinx 0019 " -0005 0024 " -0.004 0029 " -0.005 0035 """ -0.009 0041 " -0016
Undocumented White Latinx 0052 " -0.008 0061 " -0.007 0071 " -0.008 0082 " -0014 0094 ' 0022
Undocumented non-White Latinx 0041 " 0005 0051 """ -0.004 0063 " -0.006 0077 " -001 0095 " -0018
Other barriers
U.S. born White non-Latinx 0044 " -0014 0041 " -0.009 0039 " -0.007 0037 " -0.009 0035 " -0012
U.S. born non-White Latinx 0024 ° -0.01 0026 " -0.008 0027 " -0.008 0029 " -0011 003 ° -0015
Foreign-born documented White Latinx 0026 " -0007 0026 ' -0.005 0026 " -0.006 0026 " -0.009 0025 ° -0013
Foreign-born documented non-White Latinx 0027 " -0.006 0025 " -0.004 0023 " -0.005 0022 " -0.006 002 ° -0008
Undocumented White Latinx 0029 " -0.006 0018 " -0.004 0011 " -0.004 0007 °  -0004 0.004 -0.003
Undocumented non-White Latinx 0023 " -0004 0022 """ -0003 0021 """ -0003 002 " -0004 0019 " -0.005

Source: National Agricultural Workers Survey, 2005-2012; Correlates of State Policy Project
Note. ***p<0.001, **p<0.01, *p<0.05, 7p<0.1.
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Appendix Table 2: Predicted Probabilities of Reporting Barriers to Healthcare Access in the Context of Increasing Accommodating Policies

Accommodating

policies 0% of ...25% of total ...50% of total ...75% of total ...100% of total

total policies
No barriers
U.S. bom White non-Latinx 0.589 """ 0.023 0.607 *** 0.013 0.627 *** 0.011 0.644 *** 0,015 0.660 *** 0.020
U.S. bom non-White Latinx 0.488 " 0.034 0517 """ 0.02 0.544 *"" 0017 0.569 ***  0.025 0.592 *** 0.035
Foreign-bom documented White Latinx 0.497 *** 0.036 0.501 *** 0.028 0.503 *** 0.014 0.505 *** 0.016 0.507 *** 0.027
Foreign-bom documented non-White Latinx ~ 0.373 *** 0.028 0424 """ 0.018 0474 " 0011 0.519 *** 0,012 0.559 *** 0.018
Undocumented White Latinx 0.515 """ 0.029 0.489 " 0.019 046 """ 0013 0429 *** 0016 0.395 *** 0,027
Undocumented non-White Latinx 0.345 *"" 0.021 0369 " 0.014 0.394 *"" 0.009 0417 *** 0011 0.439 *** 0018
Information, cost, or transportation barriers
U.S. bom White non-Latinx 0.334 """ 0.025 031 """ 0015 0287 """ 0.014 0266 ***  0.02 0246 *** 0,027
U.S. bom non-White Latinx 0.464 """ 0.035 0.441 """ 0.021 0419 *"" 0.019 0.398 *** 0.028 0.377 *** 0.038
Foreign-bom documented White Latinx 0.453 """ 0.037 0451 """ 0.024 0.448 *** 0.015 0.444 *** 0017 0.439 *** 028
Foreign-bom documented non-White Latinx ~ 0.562 *** 0.029 0517 *"" 0.018 0471 """ 0012 0.428 *** 0,013 0.388 *** 0.019
Undocumented White Latinx 0.376 " 0.028 0415 """ 0.019 0452 """ 0.013 0488 *** 0017 0.521 *** 0,027
Undocumented non-White Latinx 0.541 """ 0.022 0.533 """ 0014 0522 """ 0.009 0.51 """ 0011 0.497 *** 0.018
Healthcare-related barriers
U.S. bom White non-Latinx 004" 0013 0.039 *** 0.008 0.038 *** 0.008 0.037 *** 0.011 0036 ° 0015
U.S. bom non-White Latinx 0016 0.01 0012°  0.006 001" -0.006 0.008 0.007 0.006 0.008
Foreign-bom documented White Latinx 0.009 0.007 0011 °  0.006 0.015 """ 0.004 0.019 *** 0.005 0024 001
Foreign-bom documented non-White Latinx ~ 0.003 0.003 0.004 0.003 0.005°  -0.002 0.008 **  0.003 0011 " 0.006
Undocumented White Latinx 0.007 0.005 0.007 *  0.003 0.008 ** 0.002 0.008 **  0.003 0.008 ¥ 0.004
Undocumented non-White Latinx 0014 °  0.006 0.01 """ 0.003 0.007 *** 0.002 0.005 *** 0.002 0.004 *  0.002
Xenophobia-related barriers
U.S. bom White non-Latinx 0.009 0006 0008 ° -0.004 0.006 *  0.003 0.005 0.004 0.004 0.005
U.S. bom non-White Latinx 0.001 0002  0.002 0.002 0.003 0.003 0.004 0.005 0.006 0011
Foreign-bom documented White Latinx 0.017 0011 0012 " 0.005 0.008 ** 0.003 0.006 *  0.003 0.004 0.003
Foreign-bom documented non-White Latinx 0.04 " 0.013 0.032 *"* 0.007 0.025 *** 0.004 0.02 *** 0.004 0.016 **  0.005
Undocumented White Latinx 0.097 *** 0.018 0.081 """ 0.011 0.066 *** 0.007 0.054 ***  0.007 0.044 *** 0.009
Undocumented non-White Latinx 0.079 """ 0.012 0.066 ** 0.007 0.055 *** 0.004 0.046 ***  0.004 0.038 *** 0.006
Other barriers
U.S. bom White non-Latinx 0032 " 0.01 0.036 *** 0.008 0.042 """ 0.008 0.047 *** 0.013 0054 * 0,021
U.S. bom non-White Latinx 0031 " 0012 0.028 ** 0.008 0.025 ** 0.008 0022 0011 0019 0014
Foreign-bom documented White Latinx 0.024 * 0011 0.025 ** 0.008 0.026 *** 0.006 0.026 *** 0.006 0.027 *** 0.008
Foreign-bom documented non-White Latinx ~ 0.022 ** -0.008 0.023 *** 0.005 0.024 *** 0.004 0.025 ***  0.005 0.026 *** 0.007
Undocumented White Latinx 0.005 ' 0.003 0.009 *  0.003 0.013 """ 0.004 0.021 *** 0.004 0.033 *** 0.008
Undocumented non-White Latinx 0.021 *** 0.005 0.021 *** 0.004 0.022 *** 0.003 0.022 """ 0.003 0.022 " 0.004

Source: National Agricultural Workers Survey, 2005-2012; Correlates of State Policy Pro;
Note. ***p<0.001, **p<0.01, *p<0.05, {p<0.1.
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CHAPTER 3: Racial-ethnic Disparities in Provider-Patient Communication: The Case
of Incidental Medical Findings

Abstract

Health disparities research often focuses on the social patterning of health outcomes.
Increasingly, there has been an emphasis on understanding the mechanisms perpetuating
disparities, even after issues of patient access to health care are addressed. This study
utilizes an original dataset of retrospective electronic medical records (EMR), radiology
records, and U.S. Census data to investigate the racial-ethnic patterning of provider-
patient communication of incidental medical findings that may require follow-up. Results
indicate that racial-ethnic disparities in follow-up adherence for incidentally detected
pulmonary nodules stem from initial disparities in provider-patient communication.
These disparities persist even after accounting for multiple socioeconomic, health, and
provider characteristics, indicating a bias in medicine whereby providers are less likely to
provide equal levels of communication to their patients of color compared to their White
patients. This paper has important clinical implications, as it sheds new light on low
adherence to medical advice among patients of color. Findings also have social, political,
and policy relevance, as they suggest an important mechanism through which health
inequalities continue to persist, as communication failures may reflect the presence and
perpetuation of racial mythologies in medical practice. To finally eliminate health
inequalities across racial-ethnic lines in the United States, racial bias and discrimination
within medical and public health infrastructures must be eliminated.
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Introduction

Despite an abundance of research demonstrating the existence of health
inequalities by race and ethnicity, questions remain surrounding the mechanisms
generating disparities. One mechanism is via differential access to healthcare services,
whereby disparities in financial and social capital prevent individuals of color from
accessing preventative, screening, and diagnostic services, participating in clinical
research trials, and receiving medical treatment. Yet, research shows that even when
people of color access health services, their experiences within the healthcare system are
marred by prejudice and discrimination, deterring many from engaging in future health-
seeking behavior (Williams and Wyatt 2015; Johnson et al. 2004). Whereas health
disparities can result from access barriers, they are also the consequence of hurdles faced
during the process of navigating complex health systems, insurance schema, and
interactions with medical providers themselves. As Ashton et al. (2003) describe,
“...some disparities emerge after the patient gets to the doctor, not from difficulties in
getting to the doctor in the first place...some disparities are emerging from the context of
the doctor-patient interaction” (146). To date, a handful of audit and observational studies
have documented disparate treatment within the context of doctor-patient visits, however
disparities in other patient interactions with providers and health systems, such as follow-
up adherence, have not yet been adequately explored.

This study utilizes an original dataset of electronic medical records (EMR),
radiology records, and U.S. Census data to examine interactional-level data on provider-

patient communications among a retrospective cohort of patients diagnosed with
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incidental medical findings requiring follow-up surveillance. The specific incidental
findings examined here are small pulmonary nodules, “spots” on the lung that represent a
potential biomarker for lung cancer and other malignancies. Radiology research shows
follow-up adherence for these nodules is low, with estimates suggesting less than 40% of
patients receive timely follow-up (McDonald et al. 2017).

Within this context of low overall follow-up adherence for incidental pulmonary
nodules, findings from the present study suggest follow-up is particularly low among
Black and Latinx patients. Adherence, however, is actually the last step in a complex
process of diagnosis, communication of findings, ordering/scheduling follow-up, and
finally, patient adherence. Therefore, one goal of this study is to problematize an
exclusive focus on disparities in adherence, theorizing provider-patient communication is
a key pre-requisite, as individuals can only follow advice and recommendations they are
aware of in the first place. Critically, my findings show that provider-patient
communication, as adherence, is highly patterned across patient race-ethnicity. I find
striking evidence that wide gaps in provider-patient communication of incidental findings
persist even after adjusting for socioeconomic, health, and provider characteristics. |
argue these communication disparities result from the perpetuation of racial mythologies
— stereotypes about racial differences in behavior and biology — in medical practice.
These mythologies include narratives that people of color are less likely to adhere to
medical directives than White patients and can therefore serve as a justification for
communicating less and lower quality information to patients of color relative to White

patients (Hoberman 2007; Washington 2006). Communication disparities have tangible
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consequences for healthcare-seeking and medical adherence, potentially magnifying

health inequalities between racial-ethnic groups in the United States downstream.

Background
Racial-ethnic Inequalities in Health and Healthcare

Although advancements in public health and medical technology during the 20™
century led to significant reductions in morbidity and mortality in the United States,
research demonstrates vast disparities in the health of people of color (Williams et al.
2019; Phelan and Link 2015; Williams and Wyatt 2015; Feagin and Bennefield 2014;
Viruell-Fuentes et al. 2012). These disparities have social and historical origins, arising
from “generations of unjust enrichment from oppression [that] have resulted in whites
having superior resources” (Feagin and Bennefield 2014, 8). This history of oppression
has resulted in a racial hierarchy in the United States, enabling Whites to maintain power
and resources by systematically withholding opportunities, resources, and access to
institutions to people of color (Williams et al. 2019). In other words, whereas Whites and
those at the upper end of the SES spectrum are often protected from many causes of ill-
health due to their ability to access more human and financial capital, people of color and
individuals of low socioeconomic status have difficulty navigating the costly and
complex health system to receive necessary preventative care and treatment (Phelan et al.
2010). For example, hospitals and providers can view people of color and low-SES
patients as “financial disincentives,” as they are more likely to possess lower-reimbursing
Medicaid insurance than their White counterparts, and low-resource patients are often

provided lower-quality and less rigorous care (Alexander and Sehgal 1998). patients of
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color are more likely to receive inadequate treatment recommendations for a variety of
health indications such as breast cancer and cardiovascular disease (Williams and Wyatt
2015). Ashton et al. (2003) and Mayberry et al. (2000) showed Black patients often
receive less clinical attention and fewer diagnostic tests than White patients, even when
controlling for multiple health characteristics. Black women are less likely to be given
innovative treatments or combination therapies as part of their cancer treatment (Beyer et
al. 2019), even though they experience higher rates of certain cancers compared with
White women (Feagin and Bennefield 2014).

Medical adherence (or “compliance”), the degree to which a patient follows the
recommendations of health care providers, is theorized to be an important contributor to
health inequalities. Nonadherence is an issue of major clinical relevance because it
directly affects the efficacy of preventative, treatment, and other medical outcomes, and
is linked to poor survival outcomes for a variety of conditions (Jin et al. 2008). Yet,
literature on medical adherence has historically been patient-focused, often seeking to
blame patients for their failure to heed the authority of healthcare providers. In more
recent years, such literature has come under criticism, particularly in the field of public
health, “as many argue that patients should not be viewed simply as opportunities to
reinforce instructions around treatment and around the existing hierarchy in which
physicians are in command” (Bissell et al., 2004). Researchers have largely abandoned
arguments that patient nonadherence is the result of deviance and have instead attempted
to understand barriers to adherence among patients of color, such as institutional racism

and differential access to resources. Studies have found significant racial and social
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disparities are a fundamental source of poor adherence to a multitude of medical
conditions, rooted in financial, social, and human capital differences (Wheeler et al.
2017; Braveman et al. 2010; Jin et al. 2008; Dominick et al. 2005; Bissell et al. 2004; and
Kaplan et al. 2004).

Adherence is also shaped by the nature of provider-patient interactions. One meta-
analysis showed high-quality communication was strongly associated with better patient
adherence. Specifically, patients with whom physicians communicated poorly exhibited a
19% higher risk of nonadherence, and when physicians were trained to communicate
better, adherence significantly improved (Zolnierick and DiMatteo, 2010). In exploring
how provider-patient communication affects adherence of patients of color, studies show
that experiencing racism within the medical encounter is associated with delays in
seeking health care and reduced adherence to medical recommendations. A meta-analysis
by Williams et al. (2019) showed perceptions of biased physician encounters limited the
desire to communicate with and trust that provider. In turn, patients experiencing bias are
less comfortable to ask questions or otherwise initiate dialogue with their treating
providers.

Multiple studies to date have shown that provider bias is common in healthcare
settings and has a profound impact on patient care (Beyer et al. 2019; Feagin and
Bennefield 2014; Blair et al. 2013; Mayberry et al. 2000; Alexander and Sehgal 1998).
Studies find providers often make a priori judgements as to which patients are more
likely to be “compliant” and follow advice, and then use these judgements to determine

who is deserving of providers’ communication. These judgments can occur across the
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lines of patient race, constituting what Hoberman (2007) terms racial mythologies,
stereotypes that healthcare providers hold against their patients of color regarding their
behavior or biology. For example, healthcare providers have been found to “blame
patients of color for being too passive, in contrast to White patients who have better
health because they ‘actively’ seek it” (Feagin and Bennefield 2014, 11). These
stereotypes and preconceived notions about racial differences in health behaviors may
serve as a justification for failure to communicate adequately with patients of color and
are perpetuated explicitly and implicitly in both medical education and practice across
generations of healthcare professionals (Washington 2006). Physicians not only exhibited
lower levels of communication with their Black patients, but also engaged in lower
quality communication with them. Notably, physician visits with Black and other
patients of color were characterized by increased provider verbal dominance and slower
speech, and generally less patient-centeredness. Similar to findings from Blair et al
(2013), this study showed that physicians exhibiting more implicit bias were given poor
ratings of interpersonal care by their patients of color (Cooper et al 2012).

Still, unanswered questions remain regarding how exactly these provider-patient
level communication interactions play out, including how complex pathways of
healthcare utilization and adherence are interrupted by breaks in the communication
chain. Whereas other work focuses on in-office visits and rarely on follow-up adherence,
the present study assesses whether and how communication failures serve as a barrier to
receiving quality medical care through impacting adherence. I aim to provide insight into

the provider-patient communication process through empirical analysis of a unique
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dataset that allows for a “bird’s-eye” perspective of patient contact with the health
system, analyzing whether instances of communication between patients and their
providers occur.
Significance of Incidental Medical Findings

Incidental findings in the medical context are undiagnosed health conditions
discovered unintentionally during evaluation for another medical condition. One common
type of incidental finding is the small pulmonary nodule. This “spot” on the lung is often
discovered on imaging exams, such as computed tomography (CT), undergone by
patients for an unrelated indication, such as trauma or cancer screening/staging. After a
patient receives an imaging exam, the images are routed to a radiologist to be “read.” The
radiologist summarizes findings from the exam into a report, noting all clinically
significant and/or incidental findings and their established follow-up guidelines.
Afterwards, the report is electronically routed to the provider who ordered the exam. This
ordering provider is primarily responsible for discussing the results and recommendations
for follow-up with the patient, to ensure the patient not only receives information about
his/her diagnosis but is also able to understand the technical medical language used
radiology reports. Pulmonary nodules are often of unclear etiology and undetermined
significance at their diagnosis and often require follow-up (in the form of an imaging or
invasive procedure) to ensure they do not further develop into a primary lung cancer,
metastasis, or other clinically relevant condition. After disclosing the diagnosis of an
incidental pulmonary nodule to a patient, the provider discusses and arranges any

recommended follow-up imaging/procedures with the patient.
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Incidental pulmonary nodules provide a good opportunity to examine provider-
patient communication for three reasons. The annual frequency of chest CT imaging
increased during 2006-2012 from 1.3 to 1.9%, as did the identification of pulmonary
nodules (24 to 31%). As advanced imaging techniques such as CT and MRI increase in
use for many indications, so will the identification of incidental nodules (Gould et al.
2015). As small pulmonary nodules are a clinically relevant issue, potentially indicative
of early lung cancer, their surveillance is an important way by which morbidity and
mortality from lung cancer can be reduced or prevented. Some pulmonary nodules,
however, are deemed to pose no risk to a patient at their diagnosis, denoted as “benign”
in a radiology report, and do not require any follow-up. Even when this is the case, being
diagnosed with a “spot” on the lungs may have implications for inciting behavioral
change (for example, smoking cessation). Therefore, it may still be important for
providers to communicate benign incidental findings to their patients and discuss any
implications for the patient’s future health and behaviors.

Second, pulmonary nodules are ideal for examining provider-patient
communication and follow-up adherence disparities because 1) the provider who orders a
patients’ exam must record in the EMR that he/she discussed the follow-up guidelines
with the patient in order to release the report to the patient, as patients are unable to
receive the radiology report without it being released to them by their provider, and 2)
because radiologists include explicit, standardized follow-up guidelines in their report,
such that there is little ambiguity for ordering providers regarding how a pulmonary

nodule should be followed over time. Despite these standardized recommendations that
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have been developed to ensure patients receive follow-up for their incidental pulmonary
nodules, qualitative research finds that providers vary in their approaches to notifying
patients of incidental finding diagnoses. Providers argue they use their own clinical
judgement and their evaluation of the patient themselves in determining whether to notify
them of an incidental finding diagnosis (Zafar et al. 2016). This means providers may
employ stereotypes about the likelihood of Black and Latinx patients adhering to follow-
up recommendations in deciding whether to communicate incidental finding diagnoses to
them, resulting in disparate communication across the lines of patient race.

Finally, because the ordering provider serves as an intermediary between the
radiologist’s recommendations and the patient, it is straightforward to determine if a
provider succeeded in communicating follow-up recommendations to the patient, as
providers must report they communicated with a patient in the EMR for the radiology
report to be released to patients. From the researcher’s perspective, it is simple to follow
this communication and these provider-patient interactions to determine if a provider
communicated an incidental pulmonary nodule diagnosis and follow-up

recommendations to a patient.

Data and Methods

Data are drawn from the electronic medical record (EMR) database and radiology
records of a major tertiary healthcare system located in the northeastern United States, as
well as U.S. Census data. The EMR database includes records of around 4 million
patients who have received care at the health system since the 1990s. The health system

examined in this analysis is representative of other major health centers in the United
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States, with a central urban hospital and multiple suburban satellites. As hospital
consolidation and mergers become increasingly common, we can expect such systems to
become dominant providers of healthcare services in the future.

EMR data has not been widely adopted in health research in the social sciences,
both because it is difficult to gain access to and challenging to navigate for those without
prior exposure. It has major advantages, however, as EMR data allow for observation of
nuanced interactions between providers and patients, and for patients’ health and
healthcare utilization to be tracked over time and across multiple institutions that allow
for medical record sharing (Schneeweiss and Avorn 2005). Moreover, EMR data are
becoming more popular for studying racism in the healthcare system (e.g., Sun et al.
2022).

This study received local Institutional Review Board approval with HIPAA
(Health Information Portability and Privacy Act) waiver of informed consent prior to any
data extraction, management, or analysis. A radiology-centric search engine was then
utilized to identify all patients who received a chest CT for any medical indication in
2016, in which a previously undiagnosed incidental pulmonary nodule was also detected.
This was done using a unique search to identify all pulmonary nodule codes included in
CT chest reports that categorize the nodule by size, composition, and risk-level (Schut
and Barbosa 2020; Barbosa and Osuntokun 2019). The search resulted in 1,846 unique
patient records. I excluded 3 patients under the age of 18 at the time of their initial CT

scans, resulting in a final analytic sample of 1,843 patients.
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After identifying the study cohort, a digital REDCap (Research Electronic Data
Capture, a web-based, open access, HIPAA-compliant secure database) form was created
to collect patient data (Harris et al. 2009). I manually searched for each patient in the
EMR and collected demographic, social, and clinical information at baseline (defined as
the date of the initial chest CT), as well as the demographic, training, and locational
information of the patients’ primary care and ordering providers. Finally, I collected
information regarding patient adherence and other clinical outcomes from the time of the
initial CT (2016) until 2019.

I geocoded cross-streets of patient addresses and matched them to their census
block group. Then, I collected block group-level SES data (median household income
and educational attainment) from the 2016 American Community Survey (ACS) 5-year
estimates in order to proxy patient socioeconomic status (SES) via neighborhood SES
(Ruggles et al. 2019). This was done following an approach described by Krieger (1992)
to overcome inconsistent and often inaccurate patient SES information recorded in the
EMR. I collected block group-level data because the block group is the smallest
geographical unit for which the U.S. Census Bureau publishes sample data, such as
median household income and education.

Outcome Measure

I present descriptive statistics demonstrating disparities in the first step towards
patient adherence, provider-patient communication of the discovery of an incidental
pulmonary nodule after a patient’s CT exam. To determine if such provider-patient

communication occurred, I conducted an extensive review of the EMR, including
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provider notes, visit summaries, phone calls/messages between provider and patients, and
discharge notes. I constructed the communication variable as binary, with 0 indicating
“no communication occurred” and 1 indicating “communication occurred.”

I then show that stark disparities in adherence to timely follow-up exist across
patient race-ethnicity. I do this by presenting the proportion of all patients, (and by racial-
ethnic group), who adhered to follow-up imaging/procedures for their incidental
pulmonary nodule within the radiologist-recommended timeline. I determined if follow-
up was obtained within the studied healthcare system through extensive review of the
EMR. I was also able to determine if follow-up was obtained outside of the studied
healthcare system, (i.e., in another hospital), through a feature of the EMR which allows
for record sharing across 1,700 institutions in the United States (Healthcare Information
and Management Systems Society 2016).

Key Explanatory Measures

Key explanatory variables are grouped into three categories: patient social,
economic, and demographic characteristics; patient health characteristics; and healthcare
provider characteristics. I include these categories of explanatory measures to test various
hypotheses regarding why we might expect to see racial-ethnic disparities in provider-
patient communication. For example, studies suggest that subgroup differences in SES,
social support, health status, and provider characteristics might contribute to racial-ethnic
disparities in patient-provider communication. Key patient demographic factors are race-
ethnicity (Black, White, Asian, and Latinx). I also control for nativity (foreign-

born/native-born), age, sex, marital status (single, married, widowed, divorced,
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separated), and whether patients have a support network involved in their care. Race-
ethnicity, nativity, age, sex, and marital status were self-reported by patients and captured
in the “Demographics” section of the EMR. I defined “support network™ as any family
member, spouse, or friend who was explicitly mentioned in the EMR as participating in
scheduling a patient’s hospital visits, serving as a patient’s power of attorney, and/or
managing a patient’s medications or provider communications.

I control for patient SES via a neighborhood “SES index.” I constructed the index
by cross-tabulating block group median household income by educational attainment,
resulting in a binary variable coded as 0 for low-SES block groups (where the median
household income was under the median household income in 2016 in the United States,
$64,000, and where > 50% of the population in that block group had not attended
college) and 1 for mid/high-SES block groups (where the median annual income is
greater than $64,000 and >50% of the population had a college degree). SES was divided
between low and mid/high SES because some communication bias may function through
visual and verbal “cues” providers perceive when interacting with patients, therefore
altering the nature of their communication. Providers may less easily distinguish patients
of mid-SES from those of high-SES; however, they may be more easily able to
distinguish low-SES from mid/high-SES patients (Street et al. 2007). SES information
was coded as “missing” for 27 patients who had a P.O. Box as opposed to a residential
address in their EMR. Sensitivity analyses showed the results of bivariate models
remained similar with and without “missing” cases. Furthermore, for 92 patients, median

income was not able to be obtained due to missing data in the ACS file for their census
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block groups. I imputed median household income for these block groups as an average
of the three surrounding block groups.

The second group of patient characteristics I control for pertain to patient health
and clinical experiences, which may impact a provider’s likelihood of communicating the
presence of incidental findings to patients. I include smoking history (current, past,
never), context of visit in which the patient obtained his/her first CT (outpatient,
inpatient, ER), and relevant comorbidities reported in the EMR. Comorbidities reflect
ICD-10 diagnoses pertaining to chronic diseases or specific acute conditions (i.e.,
trauma), grouped by etiologic groups, including cardiovascular, immunologic, oncologic,
respiratory, environmental, psychological, musculoskeletal, gastrointestinal, and
genitourinary conditions. In the descriptive statistics and regression models, patients are
categorized as either having “any comorbidity” or “no comorbidities.”

I also include a variable for the malignancy risk-level of the pulmonary nodule, as
determined by the radiologist. Low risk nodules are solid or “ground-glass” in
composition, under 6 millimeters in diameter, and have the longest recommended interval
from initial diagnosis to follow-up. Nodules posing intermediate risk for malignancy are
solid or ground-glass and 6-10 millimeters in diameter. High risk nodules are solid or
part-solid and 10 millimeters or larger and require follow-up within the shortest time
interval from initial diagnosis (Schut and Barbosa 2020; Barbosa and Osuntokun 2019).

Last, I collected characteristics pertaining to a patient’s healthcare providers. Two
provider-types were examined in this study: primary care providers (PCP) and “ordering”

providers (providers who ordered the patients’ initial CT). I documented if a patient had a
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PCP listed in their EMR and if the patient had visited that PCP in 2016, as these factors
indicate a patient’s utilization of healthcare services. I also obtained information on the
practice location of the PCP (within the studied health system, a different hospital, clinic,
etc.), and the degree/training of the PCP. For a patient’s ordering provider, I collected
information on degree/training and area of medical specialty.

Analytic Strategy

My analysis presents descriptive statistics and binomial logistic regression
models. Descriptive statistics show variation across my key outcome (whether a patient
was told of the incidental findings present in his/her CT scan), as well as information on
the percentage of patients who adhered to follow-up recommendations within the
recommended timeframe. I also present descriptive statistics pertaining to patient and
provider characteristics. All descriptive statistics are presented for the full sample (all
racial-ethnic groups combined), and by each racial-ethnic group separately.

Next, I show a series of binomial logistic models predicting provider-patient
communication. The equation for this model is presented below, where p indicates the
probability a provider will disclose the incidental finding to a patient (y; = /). The racial-
ethnic disparities are indicated by the race-ethnicity variable, where White is the
reference category. Xi; indicates all control variables, including other patient

demographic, SES, and health characteristics, as well as provider characteristics:
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I include five separate logistic models for my outcome variable. Model 1 includes

the racial-ethnic patterning of provider-patient communication, adjusting for nativity, age
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and sex. Model 2 builds on Model 1, adjusting for socioeconomic characteristics
(insurance status, neighborhood SES, and marital status), in order to assess the extent to
which racial-ethnic patterning of provider-patient communication can be explained by
racial-ethnic patterning in socioeconomic characteristics. Models 3-4 build on Model 1
by adjusting for health and provider characteristics, in a stepwise fashion. Finally, Model
5 presents the fully adjusted model, including all explanatory characteristics. Across
models, I pay particular attention to whether the racial-ethnic disparities in the outcome

are attenuated by the inclusion of explanatory measures.

Results

Descriptive Statistics
As shown in Table 1, timely adherence to follow-up recommendations among

patients with incidental pulmonary nodules occurred for only 37% of all patients, leaving
nearly half of all patients who did not receive follow-up in the recommended timeframe
(after accounting for the 15% of patients for whom follow-up was not recommended by a
radiologist). White patients were most likely to obtain follow-up on time compared to
patients of any other race-ethnicity, with around 45% doing so. Asian, Latinx, and Black
patients, on the other hand, were least likely to adhere to follow-up recommendations on
time (33, 33 and 26%, respectively).

Disparities observed in provider-patient communication of incidental findings
likely contribute to these disparities in adherence. Among all patients examined in this
study, 68% were notified of their incidental pulmonary nodule by a provider, leaving
nearly one third of patients who were never notified of their diagnosis. This provider-

patient communication was highly patterned by patient race-ethnicity. Whereas nearly
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80% of all White patients were notified of their incidental nodule by a provider, only
65% of Asian patients were notified. Black and Latinx patients were least likely to
receive notification of diagnosis, with only 54% and 48% notified, respectively.

Table 2 displays summary statistics of patient demographic, socioeconomic, and
health characteristics. Among 1,843 patients included in this analysis, a majority were
either White (60%) or Black (35%). A minority were of Asian or Latinx origin (3% and
4%, respectively). Around 9% of patients were foreign-born. Foreign-born patients were
largely Asian (37%) or White (29%). Most patients were above age 60 at the time of their
initial CT (63%). Younger patients (18-28 years of age) were more likely to be Black or
Latinx than White or Asian. Older patients were more likely to be White or Asian.

More than 50% of patients resided in mid/high-SES block groups, yet a
substantial minority were from low-SES block groups (38%). Racial-ethnic disparities in
neighborhood SES are apparent. Black patients were most likely to reside in low-SES
neighborhoods (74%). A substantial proportion of Latinx patients (40%) also lived in
low-SES neighborhoods. Around 80% of White and Asian patients lived in mid/high SES
neighborhoods, a larger proportion than any other racial-ethnic group. Over half of all
patients were on Medicare at the time of their initial CT scan (56%), and a small
percentage of patients (14%) were on Medicaid. Black patients were generally more
likely to be on Medicaid than other racial-ethnic group (29%), and there were more
patients on Medicare who were White than of any other race (60%).

Smoking was common among patients with incidentally detected pulmonary

nodules and was patterned by patient race-ethnicity. Nearly 40% of all patients were
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former smokers, and 14% were current smokers. The majority of Latinx and Asian
patients were never smokers, and White patients were most likely to be former smokers.
Around a quarter of Black patients (23%) were current smokers, the largest proportion
among all racial-ethnic groups.

Most patients received their initial CT exam in an outpatient context (61%), but a
significant minority (22%) received their initial CT exam in the ER. Black and Latinx
patients were most likely to enter the health system via the ER (38 and 30%,
respectively). Nodules varied similarly in risk-level across racial-ethnic groups, and most
patients were diagnosed with nodules that were deemed to pose low risk for cancer (63-
71%). Notably, however, Black patients were most likely to be diagnosed with high risk
nodules (14%), and Asian patients were least likely to be diagnosed with such nodules
(7%).

Table 3 presents descriptive statistics for three healthcare provider roles: PCPs,
ordering providers, and pulmonologists. Almost all (87%) patients had a PCP listed in
their EMR, and this did not vary substantially by patient race-ethnicity. However, Asian
patients presented a slightly lower likelihood of having a PCP (80%) compared with
White, Black, and Latinx patients (90, 82, and 82%, respectively). Among all patients in
the study sample, only 37% visited their PCP in 2016. Asian patients demonstrated the
lowest likelihood of having seen a PCP in 2016 (27%). Black patients were most likely to
see their PCP within the hospital system in which they received their initial CT (47%).

Asian patients were most likely to see their PCP in a private practice or clinic (32%).
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Ordering providers represented a range of medical specialties. Around 23% were
primary care/internal medicine providers, 26% were ER providers, and 21% were
pulmonologists. Around 26% were from some other specialty (i.e., rheumatology,
oncology, endocrinology, etc.). A small proportion of patients had a thoracic surgeon
order their initial CT exam (5%). A substantial proportion of Black and Latinx patients
(45 and 32%, respectively) had a pulmonologist order their initial CT, which was more
than any other patient racial-ethnic group. Although a substantial proportion of all
patients (79-83%) had their initial CT ordered by an attending physician, Latinx and
Black patients were most likely among all patient racial-ethnic groups to have a resident
physician order their initial CT exam (17 and 15%, respectively). This was relative to
only 6% of Whites. Finally, only a minority of patients had established specialty
pulmonary care prior to their initial CT exam (25%). Of those patients who did not have
pulmonary care established before their initial scan, only a small percentage did so after
their initial CT scan (17%).

Logistic Regression Analysis

Table 4 presents odds ratios for binary logistic regressions predicting provider-
patient communication of an incidental pulmonary nodule diagnosis. Model 1 shows that
the odds-percent of a Black or Latinx patient being informed of an incidental finding was
roughly 70% less than those of a White patient, adjusting for other demographic
characteristics. Foreign-born patients were also less likely than native-born patients to be
told of an incidental finding by an odds-percent of 30%, holding all other demographic

characteristics constant. Models 2-4 show Black-White and Latinx-White gaps persist
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across models; if racial-ethnic differences in patient communication were due to
differences in socioeconomic characteristics, we would expect to see the effects of race-
ethnicity disappear in Model 2. The effects do become slightly smaller for Black patients,
but this change is minimal in magnitude, and the racial-ethnic effects become larger for
Latinx patients. In the fully adjusted model, it is striking to note that even when
demographic, socioeconomic, health, and provider characteristics are controlled for, the
odds-percent that Black and Latinx patients were notified of an incidental pulmonary
nodule was lower than that of White patients by an odds-percent of 30% and 70%,

respectively.

Discussion and Conclusion

This study provides evidence of striking racial-ethnic disparities in provider-
patient communication of incidental findings, which is of significant clinical, social, and
policy relevance. The disparities investigated in this study do not appear to be the result
of disparities in patient socioeconomic status, health status, or provider characteristics.
This study makes several key contributions to our understanding of racial-ethnic
disparities in adherence, examining the issue as a potential consequence of provider
communication bias that stems from racial mythologies present in everyday medical
practice.

As shown in Table 1, wide disparities in adherence to follow-up
recommendations exist, with particularly wide gaps apparent between Black and Latinx
patients compared to White patients. These disparities in follow-up adherence are likely

magnified by initial racial-ethnic disparities in provider-patient communication of an
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incidental nodule diagnosis. Therefore, a novel finding of this study is that I suggest to
fully understand issues of low adherence, we must first examine how communication
failures are contributory to the issue. Patients must first possess knowledge about a given
diagnosis and its follow-up recommendations to then adhere to medical advice regarding
that diagnosis.

As shown in the regression analyses, disparities in socioeconomic, health, and
provider characteristics may shape communication disparities between Black-White
patients, though these compositional demographic differences do not appear substantial.
Between Latinx-White patients, few covariates can explain communication disparities.
Latinx patients are less likely than Whites to be notified of their incidental nodule by the
most significant margin. Results for Asian patients were not statistically significant.
Overall, this analysis demonstrates concerning racial-ethnic patterning of communication,
showing providers appear to disparately notify patients of color of their incidental
findings in a way that likely impacts ultimate patient adherence to follow-up. As patient
adherence is central in preventing unnecessary morbidity and mortality, diagnostic
communication disparities may contribute to racial-ethnic disparities in health
downstream.

This study had several limitations. First, utilizing a specific health system’s EMR
data presents unique challenges, and patients studied in this analysis may not be
generalizable to those receiving care in small community or rural hospitals in other states.
However, there are many strengths of this dataset, and while it only examines one health

system, the number of patients examined is substantial and representative of all patients
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who received chest CTs with an incidental nodule in 2016. Furthermore, EMR data allow
for detailed examination of provider-patient interactions and patient contact with the
healthcare system, and do not require reliance on patient self-report of health and
diagnoses or patient recall.

Second, as only one year’s worth of patients was analyzed, the sub-sample of
Asian and foreign-born groups in this study was also quite small, thus limiting statistical
power and likely affecting the statistical significance of results pertaining to these groups
in logistic models. Alternatively, it may also be that Asian and foreign-born patients
shared many socioeconomic and health characteristics with White patients, such that no
difference between those groups could be observed, or, on the contrary, that those
included within the Asian and foreign-born groups were too diverse to be analyzed
together. Finally, this study relies on the assumption that what providers recorded (or did
not record) in the EMR is the same as what happened. Whereas one might question this
assumption, I am inclined to believe that providers are more likely to over-report
communication with patients than underreport it, as documentation is critical for ensuring
continuation and quality of patient care. Under this assumption, the findings of this study
are likely conservative, and racial-ethnic disparities highlighted here may be larger and
more striking than is estimated in this research.

Martin Luther King Jr. once stated, “Of all the forms of inequality, injustice in
health is the most shocking and inhumane” (Tweedy 2015). Despite its limitations, this
study provides a unique picture of the ways in which bias may influence provider-patient

communication, through demonstrating that even when all other characteristics are equal,
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provider-patient interactions are indeed patterned by patient race-ethnicity to the
detriment of patients of color. This finding is concerning as it exemplifies how the
practice of medicine is not immune to the intense system of racial stratification present in
the United States, with the most at-risk populations still at a disadvantage even after they
gain access to health services.

Further emphasis on eliminating bias and racism in medicine is a meaningful area
of research, practice, and policy that merit further examination. More research must be
done to investigate the ways cultural, structural, and interpersonal racism impacts patient
healthcare utilization and adherence. In addition, research must link disparities in
provider-patient interactions to health outcomes. I have shown here that unequal
communication between providers and their patients of color serves as a hindrance for
patient adherence, particularly for Black and Latinx patients, suggesting health policy and
training programs must work at the organizational and individual levels to ameliorate
provider bias in the practice of medicine. This may be accomplished in several ways.
First, more should be done to increase diversity and representation of people of color in
medicine in order to create a more representative and integrative space in U.S. health
care. Second, at the interpersonal level, training programs may be implemented for new
and already-practicing healthcare providers to attune them to the structural origins of
health inequalities and to eliminate stereotyping and prejudice against patients of color.
Finally, understandings of cultural, structural, and interpersonal racism must become
more integral to U.S. medical education and continuing medical education, such that

physicians and other healthcare providers become more versed in “structural
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competency” and the social determinants of health (Metzl and Roberts 2014). Combining
these efforts can help dismantle racism present in health care and improve the provision

of care for the most vulnerable groups in the United States.
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Table 2: Patient Characteristics

Full Sample ...By Race-ethnicity
Patient Demographic, SES, and All Races White Black Asian Latinx
Health Characteristics
N 1843 1064 654 60 65
% 100.0 57.7 35.5 33 35
Foreign-Born (%) 8.5 28.9 18.6 36.5 16.0
Female (%) 54.8 523 60.7 40.0 50.8
Age (%)
18-28 2.8 2.0 4.1 0.0 6.2
29-39 4.8 39 5.5 83 10.8
40-49 9.7 8.4 11.5 15.0 7.7
50-59 20.2 17.9 23.7 10.0 323
60+ 62.5 68.0 55.2 66.7 43.1
Employment Status (%)
Employed 30.6 347 229 35.0 36.9
Unemployed 43 1.9 8.1 5.0 4.6
Retired 41.7 455 37.0 41.7 27.7
Out of labor force 16.1 10.4 25.1 10.0 23.1
Unknown 7.3 7.5 6.9 83 7.7
Neighborhood SES (%)
Low 383 17.4 73.7 21.7 40.0
Mid/High 60.2 80.9 249 78.3 60.0
Missing 1.5 1.7 1.4 0.0 0.0
Health Insurance Type (%)
Private 28.6 349 17.6 383 27.7
Medicaid 14.1 45 29.1 10.0 23.1
Medicare 55.9 59.9 51.1 483 46.2
None 1.5 0.8 2.3 33 3.1
Marital Status (%)
Single 29.8 19.2 50.8 16.7 29.3
Married 51.0 63.2 294 71.7 49.2
Widowed 9.4 8.4 11.3 6.7 9.2
Divorced 8.0 83 8.1 0.0 10.8
Separated 1.8 1.0 0.5 5.0 1.5
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Support Network Involved in Care 133 12.3 11.2 333 323
(%)
Spouse 43.7 56.5 30.1 25.0 28.6
Ist degree (children, parents) 46.1 35.9 56.2 65.0 57.1
2nd D + d, s, ins,

nd Degree + (grandparents, cousins 10.2 7.6 137 10.0 143
etc.)
Smoking status (%)
Never smoker 46.1 47.2 40.4 71.7 60.0
Former smoker 39.8 43.6 36.2 25.0 27.7
Current smoker 14.2 9.2 234 33 123
Comorbidities (%)
Any 913 90.8 92.8 81.7 923
None 8.7 9.2 7.2 183 7.7
Context of Initial CT (%)
Outpatient 60.7 72.1 43.0 61.7 50.8
Inpatient 17.4 16.4 18.7 183 20.0
Emergency 21.9 11.6 38.4 20.0 29.2
Nodule (Risk for Malignancy) (%)
Low 67.1 65.6 69.7 63.3 70.8
Intermediate 19.9 21.8 15.9 30.0 18.4
High 13.0 12.6 14.4 6.7 10.8
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Table 3: Healthcare Provider Characteristics
Full Sample ...By Patient Race-ethnicity

Provider Characteristics All Races  White Black Asian Latinx
N 1843 1064 654 60 65
PRIMARY CARE PROVIDER

CHARACTERISTICS

PCP listed in EMR (%) 86.8 89.6 82.1 80.0 81.5

PCP Visitin 2016 (%)

Yes 36.7 346 414 267 323
No 6.1 55 8.0 1.7 3.1
Unknown 442 503 333 51.7 462
No provider listed (N/A) 13.0 9.7 17.3 20.0 185

PCP Location (%)

Hospital system being studied 39.0 352 469 283 308
Other tertiary care center 14.3 169 102 16.7 108
Private practice 26.5 272 246 317 292
Hospital/practice outside of region 7.0 107 09 33 10.8
No provider listed (N/A) 13.2 10,0 17.3 200 18.5

PCP Degree/Training (%)

Attending 79.8 86.9 693 767 723
Resident 3.1 06 7.2 33 3.1

Physician's assistant or CRNP 3.7 25 58 0.0 4.6
No provider listed (N/A) 13.4 10.0 17.7 20.0 20.0
ORDERING PROVIDER

CHARACTERISTICS

Area of Practice (%)

Primary care 225 26.1 13.5 183 139
Emergency 26.2 21.8 232 250 23.1
Pulmonary 20.9 145 445 283 323
Other (theumatology, oncology, etc.) 25.6 31,5 16.2 233 246
Thoracic surgery 4.8 6.1 2.6 5.0 6.2

Ordering Provider Degree/Training

(%)

Attending 81.2 83.2 784 80.0 785
Resident 9.4 5.6 147 11.7 169
Physician's assistant or CRNP 9.4 113 6.9 83 4.6
PULMONARY CARE

CHARACTERISTICS

Pulmonary Care Established before
Initial CT (%)

Pulmonary Care Established after 17.0 177 169 17.1 9.4
Initial CT (%)
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Table 4: Binary Logistic Regression Models Predicting Provider-Patient Communication of

Incidental Nodule Diagnosis

1 2 (3 4) (5)
Ml + M1 + M1 + Full
Characteristics Demographics  SES Health Provider Model
Race (ref = White)
Black 0.3%** 0.5%%*  (5%** 0.6%*** 0.6**
(0.0) 0.1) (0.1) (0.1) 0.2)
Asian 0.8 0.9 0.6 0.8 0.7
(0.3) 0.3) 0.3) 0.4) (0.3)
Latinx 0.3%** 0.4%¥x (. 3**x* 0.4%** 0.3%**
(0.1) 0.1) (0.1) (0.1) (0.1)
Nativity (ref = Native-born)
Foreign-born 0.7* 0.6** 1.1 1.0 1.2
(0.1) 0.1) 0.3) (0.3) (0.4)
Age 1.0%** 1.0** 1.0 1.0 1.0
(0.0) (0.0) (0.0) (0.0) (0.0)
Sex (ref = Female)
Male 0.7%** 0.7%%* (. 7** 0.8* 0.8
(0.1) 0.1) 0.1) (0.1) (0.1)
SES (ref = Low-SES)
Mid/High-SES 1.4%%* 1.3
0.2) (0.2)
Missing 0.7 0.9
0.3) (0.4)
Insurance Status (ref = Private)
Medicaid 0.6%** 0.9
(0.1) (0.2)
Medicare 0.7%** 0.8
(0.1) (0.2)
None 0.4%* 0.9
0.2) (0.5)
Marital Status (ref = Single)
Married 1.9%** 13
0.3) (0.2)
Widowed 1.1 0.9
0.2) (0.3)
Divorced 1.7** 1.4
0.4) (0.4)
Separated 1.7 1.2
0.7) (0.6)
Smoking Status (ref = Never
Smoker)
Former Smoker 2.0%** 1.8%**
(0.3) (0.3)
Current Smoker 1.2 1.2
0.2) 0.2)
Hospital Context (ref = Outpatient)
Emergency 0.1%** 0.1%**
(0.0) (0.0)
Inpatient 0.1%** 0.1%**
(0.0) (0.0)
Comorbidities (ref = None)
Any 0.8 0.7
(0.2) (0.2)

&9



Nodule (ref = Low Risk)

Intermediate 1.2 1.2
0.2) (0.2)
High 6.6%** 7.1¥¥*
(1.6) (1.8)
Ordering Specialty (ref =
Pulmonary)
Internal Medicine 0.3%** 0.4%**
0.1) (0.1)
ER 0.1%%* 0.2%%*
(0.0) (0.1)
Other 0.2%** 0.4%**
(0.0) (0.1)
Surgery 0.4%** 0.4**
(0.1) (0.2)
Ordering Degree/Training (ref =
Attending)
Resident 1.3 L5
(0.3) (0.3)
CRNP, PA-C, Other 2.8%** 1.6
0.7) (0.4)
Has PCP (ref =No)
Yes 2.2%%* 1.5%*
(0.4) (0.3)
PCP Visit in 2016 (ref = No)
Yes 2.6%** 2.4%%*
(0.4) (0.4)
Constant 2.0%** 1.4 9.0%*x* 4. 1¥** 6.2%%*
Standard Errors (0.5) (0.4) (3.2) (1.6) (3.3)
Observations 1,843 1,843 1,843 1,843 1,843

Note. Binomial logistic regression models presented in odds ratios. Base outcome for these models
is "provider did not communicate finding to patient." *** p<0.01, ** p<0.05, * p<0.1
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CHAPTER 4: Disaggregating Inequalities in the Career Outcomes of International
Medical Graduates in the United States

Abstract

Although research indicates international medical graduates (IMGs) fill gaps in U.S.
health care left by U.S. medical graduates (USMGs), the extent to which all IMGs
experience stratified career outcomes remains understudied. I use data from the 2019
American Medical Association Physician Masterfile (n=19,985) to examine career
outcomes of IMGs working in the United States. I find IMGs from developed economies
chart a less disadvantaged path in the United States relative to IMGs from developing
countries; they are more likely to practice in competitive medical specialties, to attend
prestigious residency programs, and to practice in less disadvantaged counties that
employ more USMGs relative to IMGs. Findings suggest IMGs experience divergent
outcomes in the United States based on their place of medical education, with IMGs from
developing countries facing more constraints in their careers relative to IMGs from
developed countries. Examining the extent to which IMGs from different training
contexts experience divergent outcomes in the United States sheds light on a critical but
largely ignored axis of stratification in the medical profession that has major implications
for understanding disparities in medicine and healthcare delivery in the United States.
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Introduction

International medical graduates (IMGs) are an important part of U.S. health care,
constituting nearly a quarter of the country’s total physician labor force (Jenkins 2020;
Jenkins et al. 2019; Mick and Lee 1999). Moreover, IMGs take on positions both in
medical specialties and in geographic locations that U.S. medical graduates (USMGs)
eschew (Guo and Nambudiri 2021; American Immigration Council 2018; Irigoyen and
Sambrana 1979). Notably, IMGs disproportionately practice in less-competitive medical
specialties, such as family medicine and psychiatry, and often practice in low-income
communities (Dussault and Franceschini 2006; Mick and Lee 1999).

Health services research argues that IMGs present a solution for the United
States’ growing physician shortage (Douaiher et al. 2018; Heiser 2019). During the
COVID-19 pandemic, scholars have argued that policymakers should grant IMGs
provisional licenses to temporarily bolster the physician workforce (Larkin Jr. 2020).
Although such recommendations intend to fill gaps in the physician workforce,
encouraging IMGs to take on “safety net” roles may reify already-present inequalities in
the medical profession (Jenkins 2020; Peterson et al. 2014; Alam 2016; Shin and Chang
1988). Systematically tracking IMGs towards underserved locations creates a two-tiered
system of medical care in the United States, in which USMGs are granted opportunities
to occupy more lucrative specialties and career positions, leaving IMGs responsible for
the care of marginalized communities. This consequently leads IMGs to themselves
experience marginalization in return for acceptance into the highly restrictive and

regulated medical profession (Alam 2016).
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Although research indicates IMGs fill gaps in U.S. health care left by USMGs, the
extent to which all IMGs experience stratified career outcomes remains understudied.
IMGs have been found to face greater marginalization relative to USMGs, however less
is known about whether divergent outcomes are experienced among IMG subgroups
representing various countries of training, racial-ethnic, and immigration backgrounds.
Despite increasing diversification of the medical profession, substantial evidence shows
that racism against both U.S.-trained physicians of color and immigrant physicians is
prevalent in the medical profession (Olsen 2019; Filut et al. 2020; Wingfield 2019). As
many IMGs were born and trained in the Global South and are people of color (Young et
al. 2019), these IMGs may be disproportionately subjected to xenophobic racism that
stratifies their career outcomes and marginalizes them within the medical profession.

Thus, the aim of this research is to explore whether IMGs trained in different
regions of the world experience divergent pathways in their U.S. careers. I draw on data
from the AMA Physician Masterfile to compare career outcomes among IMGs from
developing and developed countries. Results show that IMGs who completed medical
school in developing countries (e.g., India, Brazil, etc.) experience more marginalized
career outcomes relative to IMGs trained in developed countries (e.g., United Kingdom,
Sweden, etc.), which is potentially explained by greater experiences of discrimination
based on their medical school pedigree, perceived English ability, or “cultural”
differences with U.S. medical graduates and patients (Alam 2016; Desbiens and Vidaillet
2010). Examining the extent to which IMGs from different training contexts experience

divergent outcomes in the United States sheds light on a critical but largely ignored axis
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of stratification in the medical profession that has major implications for understanding

disparities in medicine and healthcare delivery in the United States.

Background

In response to a growing physician shortage during the 1960s, the U.S.
government facilitated entry of IMGs to the United States via a “special skills exception”
for immigrants under the Hart Cellar Act of 1965 (Alam 2020). The Hart Cellar Act also
introduced caps on migration from Western Hemisphere countries, opening the United
States to migration streams from Asia and Africa (Agrawal 2016). These policy changes,
combined with sociopolitical upheaval in many countries around the globe, further
“pushed” high-skilled migrants (such as IMGs) towards greater opportunity in the United
States (Agrawal 2016).

In 1963, around 33,000 IMGs practiced in the United States (Haug and Stevens
1973). Today, the number of IMGs in the United States has reached 250,000, constituting
a quarter of all licensed physicians in 2019 (Young et al., 2019). The migration stream of
IMGs has also grown more diverse over time. Although early on, the majority (around
60%) of IMGs were from Europe and Latin America (Haug and Stevens 1973), today,
most IMGs originate from India, Pakistan, the Philippines, South Africa, the United
Kingdom, and Germany (Young et al., 2019). The pull of IMGs to the United States is so
strong that “cultures of medical migration” have become embedded in the process of
medical education around the globe. For example, in West African countries, migration is
an essential part of training for medical students, and many enter training with the

intention of migrating to the United States upon graduation (Tankwanchi et al., 2013).
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Although the increasing presence and diversity among IMGs during the past
several decades has led some to question the quality of medical training IMGs receive
(Dublin 1972; Haug and Stevens 1973), research largely finds that IMGs share equivalent
levels of training quality relative to USMGs across a wide range of metrics. This likely
results from selection processes leading only a small group of IMGs to be able to
immigrate and meet the numerous requirements needed to obtain full U.S. medical
licensure (Jenkins 2018; Peterson et al. 2014). Nevertheless, IMGs disproportionately
experience stratified career trajectories relative to USMGs, which includes placement in
less-competitive, “IMG-friendly” (Jenkins 2020) medical specialties and residency
programs, and location in inner-city and rural community practices that have fewer
resources and limited opportunities for career advancement (Chen et al. 2010).

The relegation of IMGs to lower tiers of U.S. health care likely results from a
process of intentional, but covert, exploitation by the U.S. medical profession (Irigoyen
and Sambrana 1979). Such exploitation begins with IMGs’ first contact with the U.S.
medical profession: selection into residency programs. In the United States, medical
students “match” into U.S. residency programs to continue their post-medical school
training for a period of several years before they are able to practice independently under
a full medical license. The residency matching process requires an application process
during which students’ metrics, including USMLE scores, medical school transcripts, and
interviews, are evaluated by residency programs with open positions. Oftentimes,
subjective metrics are also used to determine a medical graduate’s ability to match with a

residency program. Specifically, residency program administrators regularly exhibit
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discriminatory means of sorting through residency applicants, privileging those who
attended more prestigious medical schools (Jenkins 2020) and filtering out international
graduates (Goldberg 2021). Indeed, net of other factors, residency programs are nearly
twice as likely to respond to USMG, relative to IMG, applicants (Nasir 1994). As a
result, IMGs are more likely to place into lower quality, community-based (as opposed to
university-based) residency programs. Jenkins (2020; 2018) terms this routine placement
of IMGs in “IMG-friendly” residencies status separation. This systematic offering of
lower-quality community residency positions to IMGs allows U.S. medical institutions to
keep their side of a social contract with USMGs, reserving more competitive residency
programs (in more competitive medical specialties) for them (Jenkins et al. 2019).
Moreover, IMGs also disproportionately take on positions in “IMG-friendly”
specialties (Jenkins 2020), which are those facing persistent physician shortages due to
USMGs rejecting them in favor of higher-paying, more prestigious specialties, (e.g.,
radiology, dermatology) (Lefebvre et al. 2020). Mick and Worobrey (1984) show that
during the 1960s-1980s, IMGs were recruited to the United States specifically to fill
positions in shortage specialties, and immigration policies and hospitals intentionally
recruited physicians from South Asia to fill shortages in family medicine and psychiatry
(Alam 2020). The selection of IMGs into less-competitive specialties reflects their
broader marginalization within the medical profession. Shin and Chang (1988) argue that
the high proportion of Korean IMGs in “peripheral” (versus “core”) medical specialties
reflects their marginal economic activity in the professional market, which parallels the

role of unskilled immigrant workers within the nonprofessional labor markets. This
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discrimination and resulting marginalization has also been observed more recently, with
Agrawal (2016) and Chen et al. (2010) finding that IMGs find parallels between their
own marginalized role in U.S. health care and that of immigrant low-wage workers.
Segregation of IMGs also extends to impact their practice locations (Chen et al.
2010; Mick and Lee, 1999). In an interview study of IMGs, Agrawal (2016) found 70%
of IMGs believed they were tracked towards low-income areas more than USMGs.
Twenty-two percent of IMGs believed they themselves would serve for longer periods in
underserved areas, due to a lack of better opportunities elsewhere. Mick and Lee (1999)
show that in 14 U.S. cities with populations of 2.5 million or more, IMGs were
significantly more likely to be in low-income areas of half of the cities examined. Chen et
al. (2010) further find that IMGs perceive professional limitations, including tracking
towards underserved areas, as part of “the deal” (949), understanding their relegation to
low-income areas as the result of “a transactional cost of living and working as
physicians in the United States” (949) that also allows USMGs to maintain dominance in
high-income areas (Alam 2020; 2016). Irigoyen and Sambrana (1979) argue U.S.
immigration policies and institutional demands most impact where IMGs are able to
practice, and IMGs may receive immigration benefits (such as a “J” visa), which allow
them to remain in the United States in return for practicing in rural communities.
Previous work therefore highlights how the marginalization of IMGs is vital for
sustaining a system of stratification within the U.S. medical profession allowing for the
systematic prioritization of USMGs in residency positions, medical specialties, and

geographic locations. Yet less is known about whether IMGs from different racial-ethnic,
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immigration, and regional backgrounds experience stratified career outcomes. Racism is
widespread in the medical profession, and shapes the everyday experiences of physicians
of color, including IMGs (Filut et al. 2020; Wingfield 2019). A review by Filut et al.
(2020) finds that the everyday experiences of physicians of color are patterned by
discrimination, with Black, Asian, and Latinx physicians facing the greatest levels of
workplace discrimination, harassment, and limited opportunities for career advancement.
Still, although these studies provide ample evidence demonstrating how racism and
xenophobia shape the everyday experiences and daily practices of IMGs and physicians
of color, little is known regarding how systemic racism stratifies the outcomes of
physicians in the medical profession more broadly. As Olsen (2019) has observed,
“...medical sociology as a subfield has very little empirical data on how racial minorities
may be disproportionately impacted in the course of their professional training” (57).
Furthermore, previous literature contrasts IMGs and USMGs without paying sufficient
attention to heterogeneity with the former group. For example, if professional and
geographic outcomes are highly stratified within IMGs by region of training, then simply
comparing IMGs to USMGs will underestimate the disadvantage faced by IMGs from,
for example, developing country contexts.

Thus, this article examines whether IMGs experience divergent outcomes in the
United States based on their place of medical education, specifically examining
professional outcomes (medical specialty and residency program pedigree) and
geographic outcomes (sociodemographic and healthcare infrastructure characteristics of

IMGs’ practice counties). I aim to enhance understanding of the extent to which IMGs’
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“foreignness” and the country/region of medical education compounds or minimizes the
disadvantages they face in their U.S. careers, therefore broadening our understanding of
the extent to which racism operates within the medical profession to shape physician

outcomes.

Data and Methods
Data

I draw on a nationally representative sample of IMGs (n=19,985) from the de-
identified 2019 American Medical Association (AMA) Physician Masterfile (MMS
2021) for this article’s analysis. The AMA Physician Masterfile is a census of 1 million
presently licensed physicians practicing in the 50 United States, Washington D.C., Guam,
and Puerto Rico, including around 250,000 IMGs (American Medical Association 2019).
The AMA Physician Masterfile is the most comprehensive census of physicians
practicing in the United States, and includes detailed information on physicians’
sociodemographic characteristics, medical specialty, training information, and geographic
location.

IMGs included in this article are physicians who were born and attended medical
school outside of the United States (including Puerto Rico and Guam). Furthermore,
IMGs included in this article actively practiced medicine in the United States (including
Puerto Rico and Guam) with a full medical license in 2019 and had state and county
Federal Information Processing (FIPS) information available for their medical practice
location. This geocoded information allowed me to merge on information about the

sociodemographic features and healthcare infrastructure of the communities in which
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IMGs practiced to the AMA physician Masterfile. Sociodemographic and healthcare
infrastructure characteristics were obtained from the CDC Social Vulnerability Index
(Flanagan et al. 2011) and from the Area Health Resources File (U.S. Health Resources
and Services Administration 2019).
Measures

Three sets of dependent variables are examined in this article. The first set
pertains to IMGs’ professional outcomes (U.S. residency program type and medical
specialty). Jenkins et al. (2019) argues IMGs are more likely to attend community
hospital residency programs (relative to university programs) compared to USMGs.
Community programs often offer less support to their residents, and provide less hands-
on training, which can have negative implications for patient care. I include “residency
program type” as a dependent variable to examine the extent to which different origin
groups of IMGs are tracked towards certain more (or less) prestigious residency
programs. Following a similar categorization method used by Jenkins et al. (2019), I
construct residency program type as a five-category variable (premier university-based
(residency programs that are situated with the top 50 medical schools in the United
States); public university-based; private university-based; federal-based (e.g., Veterans
Affairs systems, military hospitals); and community-based).

I also examine IMGs’ medical specialties. Research argues that IMGs are
disproportionately tracked towards lower-paying, less-prestigious medical specialties,
including primary care specialties (Guo and Nambudiri 2021; American Immigration

Council 2018). This occurs both because of physician shortages in these specialties (as
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USMGs forgo them in favor of higher-paying specialties), and due to discrimination that
keeps more competitive specialties restrictive towards IMGs (Rios-Diaz and Azoury
2021). In this article, “medical specialty” is operationalized as a categorical variable,
including primary care specialties (internal medicine; family medicine; OB-GYN,
pediatrics; and psychiatry); specialty internal medicine (e.g., cardiology; nephrology;
etc.); surgical specialties (e.g., general surgery; urology, etc.); “E-ROAD” specialties
(emergency medicine; radiology; ophthalmology; anesthesiology; and dermatology), and
diagnostic specialties (pathology). E-ROAD and surgical specialties are particularly
competitive, with E-ROAD specialties being highly desirable due to their, on average,
higher salaries, and more balanced work schedules (DeZee et al. 2013). A detailed
description of the medical specialties included in each category is in Appendix A (Table
4).

The second set of dependent variables pertain to the sociodemographic
characteristics of counties in which IMGs’ practice ( “practice counties”). These
characteristics are measured by two indices of county disadvantage: a county’s “overall”
vulnerability and its racial-ethnic composition/English language ability of residents. 1
draw these measures from the CDC’s Social Vulnerability Index (SVI) data, which is
comprised of a series of indices used to measure social vulnerability of communities
across the United States and Puerto Rico. The SVI includes indicators of disadvantage
using 15 variables from the U.S. Census (Flanagan et al. 2011). “Overall vulnerability” is
measured via a series of variables derived from the U.S. Census and pertaining to the

socioeconomic status, household composition, minority status/English language, and
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housing/transportation characteristics of a county. The “racial-ethnic composition and
English language ability of residents” index measures the proportion of a county
identifying as a racial-ethnic minority and the proportion of residents speaking English
“less than well.” The SVI indices are operationalized as continuous variables, ranging
from 0.0 to 1.0, representing the percentile ranking for the proportion of counties that are
of equal or lesser social vulnerability than the county of interest. For example, a county
with a ranking of 0.9 for “overall” vulnerability is more disadvantaged than 90% of
counties in the United States (Flanagan et al. 2011).

The final set of outcomes pertains to the healthcare infrastructure of an IMG’s
practice county. Research finds IMGs contribute significantly to the physician labor force
in healthcare professional shortage areas (HPSAs) (U.S. Health and Human Services
2019). Thus, I examine whether certain groups of IMGs are more likely to practice in
counties that are at least partly comprised of HPSAs (areas lacking critical primary care
providers or infrastructure). In regression models, HPSA is treated as a binary categorical
variable, with “1” indicating an IMG practices in a county that is at least partly a HPSA,
and “0” indicating an IMG is practicing in a county with no HPSAs.

As the U.S. population ages (Crimmins and Zhang 2019) and as medicine
becomes more technologically advanced (Smith et al. 2013), the need for specialty
medicine has increased (Heiser 2019). Counties with fewer specialty care physicians may
be unable to adequately provide care to individuals with complicated comorbidities,
including cancers. To examine the extent to which an IMG’s practice county can provide

specialty care, I include an outcome measuring whether a county’s physician workforce
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is mostly comprised of specialty care (as opposed to primary care) physicians. This
variable is measured continuously, with greater values indicating a higher proportion of
specialty medicine physicians in a county. This was constructed by subtracting the
quotient of the number of primary care physicians practicing in a county divided by the
total number of physicians practicing in the corresponding county (acquired from the
AHREF) from 100.

The final healthcare infrastructure outcome is the proportion of physicians in each
county that are USMG as opposed to IMG. This variable was obtained directly from the
AHREF. It is measured continuously, with higher values indicating a county has a higher
proportion of USMGs practicing in a county. This outcome measures whether certain
subgroups of IMGs are working alongside as opposed to in place of USMGs in counties
across the United States.

Independent Variables

Key predictor variables in this analysis are 1) the development status of the
country in which an IMG attended medical school and 2) the specific region of the world
in which an IMG attended medical school. Development status of an IMG’s training
country is dichotomized into “developed” and “developing” countries, using the United
Nations’ definition; “developing economy countries” include those defined by the UN as
either “developing” and “economies in-transition” (UN DESA 2014). A detailed
description of IMGs’ countries of training and their corresponding development status is

included in Appendix A (Table 2).
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The global region where IMGs attended medical school is operationalized as a
categorical variable consisting of 11 regions: English-speaking countries (English-
speaking Caribbean and English-speaking non-Caribbean); Latin American countries
(Central America/non-English speaking Caribbean and South America); European
countries (Western Europe and non-Western Europe); African and Middle Eastern
Countries (Middle East and North Africa and Sub-Saharan Africa); and Asian countries
(South Asia, Southeast Asia, and East Asia). A detailed description of IMGs’ countries of
training and their region may be found in Appendix A (Tables 1 and 2).

IMGs from English-speaking countries were separated into their own category
because of certain factors related to their training that may lead them to experience
advantages in their U.S. careers over other IMG subgroups. For example, English-
speaking IMGs may be perceived to possess higher levels of English fluency and
perceived “cultural” similarities to USMGs (Chen et al. 2010). However, whereas IMGs
trained in English-speaking non-Caribbean countries (e.g., the United Kingdom) may
experience advantages in their U.S. careers relative to other IMGs, IMGs trained in
English-speaking Caribbean countries (e.g., Dominica, Grenada) may experience more
disadvantages, as Caribbean medical education is stigmatized in the United States, and
often stereotyped as offering lower-quality, for-profit medical training (Jenkins 2020).

I adjust for several control variables, including age, age-squared, sex, medical
school ranking, U.S. census region, and decade of U.S. arrival (“arrival cohort™).?

Medical school ranking is a binary variable capturing whether the medical school an IMG

2 Regression models presented in the main text do not include control variable coefficient estimates.
Models with all control estimates shown are available in Appendix B (Tables 3a-6a).
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attended is ranked within the QS World University Rankings list, which includes the top-
600 medical schools in the world (QS Top Universities 2020). Without information on
IMGs’ U.S. Medical Licensing Exam (USMLE) scores (which partly determine IMGs’
ability to matriculate into U.S. residency programs and obtain a medical license), medical
school ranking is a useful proxy for assessing the extent to which U.S. residency
programs might recognize the reputations or quality of medical education IMGs receive
abroad.

The “arrival cohort” control was constructed using methods from Tankwanchi et
al. (2013). This control estimates the decade of U.S. migration, as this information is not
provided in the AMA Physician Masterfile. To construct this variable, I obtained the year
of IMGs’ U.S. residency completion from the AMA Physician Masterfile data and then
identified and assigned IMGs’ medical specialties a “residency length” (the average
number of years required in residency for each medical specialty) (Murphy 2020). I
further added a 2-year “buffer” period to the residency length variable, to account for
additional time, post-migration, that IMGs may need before being accepted into a
residency program. The resulting value (average residency length + 2-year buffer) was
then subtracted from year of residency training completion (acquired from the AMA
Physician Masterfile) resulting in estimated year of U.S. arrival. These years were then
grouped into decades, beginning from 1970-1980 and ending with 2009-2019.

Analytic Methods
The analysis is comprised of descriptive statistics (Tables 1 and 2) and regression

analyses (Tables 3-6). Regression analyses model the professional and geographic
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outcomes of IMGs. Table 3 includes regression models predicting IMGs’ medical
specialty (Model 1) and residency program type (Model 2) by the development status of
IMGs’ training countries. Table 4 includes regression models of IMGs’ geographic
outcomes; these include the IMGs’ practice county vulnerability (Model 1); the
proportion of the county that is racial-ethnic and immigrant composition of the county
(Model 2); whether the county has any healthcare professional shortage areas (Model 3);
the proportion of specialty care physicians in the county (Model 4); and the proportion of
USMGs practicing in the county (Model 5). Analyses presented in Table 5 mirror those
in Table 3 (and those in Table 6 mirror analyses in Table 3), however the main predictor
for models included in these tables is the specific region of the world in which IMGs
trained. All regression tables present coefficients, however, I discuss the results for

logistic regression models using odds ratios (ORs).

Results
Descriptive Statistics
Table 1 presents sociodemographic, immigration, and geographic characteristics
of IMGs in the analytical sample. These characteristics are presented for the full sample,
by the development status of IMGs’ country of training (developed and developing), and
by the global regions in which IMGs trained (e.g., South Asia, Sub-Saharan Africa, etc.).
Consistent with estimates from Young et al. (2019), most IMGs were trained in
developing countries (85%), particularly in South Asia (38%) and in the Middle
East/North Africa (12%). The mean age across IMGs in this sample was 53, with IMGs

trained in developing countries being slightly younger (53) relative to IMGs trained in
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developed economies (56). Specifically, English-speaking Caribbean IMGs averaged the
youngest ages (45) and Western European IMGs, the oldest (59). Furthermore, although
only 37% of all IMGs were women, IMGs trained in developed countries were more
likely to be women (40%) relative to IMGs trained in developing countries (36%). Non-
Western European IMGs were most likely to be women (50%) and Middle Eastern/North
African IMGs were least likely to be women (20%).

Thirty-two percent of IMGs attended a medical school ranked within QS’ global
top-600 medical schools, with 66% of IMGs trained in developed countries having
attended a “top-600” school, relative to only 27% of developing country IMGs. This
varied significantly across regions of training; although 96% of IMGs trained in English-
speaking non-Caribbean countries attended a “top-600” medical school, 0% of IMGs
trained in English-speaking Caribbean schools trained in a “top-600” school.

IMGs were predominantly located in the U.S. Southeast (36%) and were least
likely to practice in U.S. territories (Guam and Puerto Rico) (0.1%) and the U.S. West
(19%). IMGs trained in developing countries were concentrated in the U.S. Southeast
(37%), whereas IMGs trained in developed countries were most likely to practice in the
U.S. Northeast (30%). Specifically, 52% of South American and Central
American/Caribbean IMGs and 46% of Sub-Saharan African IMGs practiced in the U.S.
Southeast. Non-Western and Western European IMGs were most likely to practice in the
U.S. Northeast (33%), Middle Eastern/North African IMGs were most likely to practice
in the U.S. Midwest (31%), and Southeast Asian and English-Speaking non-Caribbean

IMGs were most likely to practice in the U.S. West (33%).
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Table 2 presents descriptive statistics for the dependent variables in the analysis.
Panel 1 shows IMGs’ professional outcomes. Most IMGs in this sample attended public
university-based (35%) or community-based programs (33%). However, there is clear
variation by place of medical education. IMGs trained in developing countries were more
likely than those from developed countries to have attended community-based residency
programs (34 versus 27%) and were less likely to have attended premier university
residencies (18 versus 29%). By region of medical education, striking differences were
noted in the U.S. residency programs IMGs attended. IMGs trained in English-speaking
Caribbean and Southeast Asian countries were least likely to have attended premier
university residencies (12% for each), whereas IMGs trained in Western Europe and
English-speaking non-Caribbean countries were most likely to have attended premier
university programs (31 and 40%, respectively).

Although IMGs, regardless of their training country, were most likely to practice
in primary care (53%), IMGs from developing countries were more highly concentrated
in primary care than IMGs from developed countries (54 versus 44%). Specifically,
IMGs from Southeast Asia, Central America and the Caribbean, and English-Speaking
Caribbean countries were most likely to practice in primary care specialties (71, 66, and
69% respectively) relative to only 34% of English-speaking non-Caribbean IMGs and
43% of Middle Eastern and North African and Western European IMGs. Contrarily,
IMGs trained in developed countries were more concentrated in less “IMG-friendly”
specialties, including surgical and E-ROAD specialties (9 and 15%, respectively).

Notably, English-speaking non-Caribbean IMGs and Western European IMGs were most
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likely to practice in surgical and E-ROAD specialties (16 and 20% for English-speaking
non-Caribbean IMGs, and 8 and 14% for Western European IMGs).

Panel 2 shows IMGs trained in developing countries were more likely (21%) than
IMGs from developed countries (16%) to currently practice in the most disadvantaged
U.S. counties. IMGs trained in Central American/Caribbean, South American, and
Southeast Asian countries were particularly likely to practice in disadvantaged counties.
Although there was no difference in the likelihood of IMGs from developing versus
developed countries practicing in counties with the highest proportion of
minority/immigrant residents (around 71% for each), Central and South American IMGs
were most likely among IMG subgroups to practice in counties with the highest
proportion of minority/immigrant residents (81% for each).

The third panel of Table 2 presents characteristics pertaining to the healthcare
infrastructure of IMGs’ practice counties. Most IMGs practiced in counties that were at
least partly healthcare professional shortage areas (93% of IMGs practiced in counties
with primary care professional shortage areas, 94% in counties with mental health
professional shortage areas). Still, more variation was noted in the specialty care
infrastructure of IMGs’ practice counties, and IMGs from developing countries were less
likely to practice in counties where more than 76% of the physician workforce practiced
specialty medicine (40%), relative to 47% of IMGs from developed countries. Southeast
Asian IMGS were most likely among IMGs to practice in areas with the lowest
proportion of specialty medicine physicians (3%) followed by English-speaking

Caribbean and Central American/Caribbean IMGs (2% for each).
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Finally, IMGs trained in developing countries (5%) appeared to be tracked away
from geographic areas where USMGs practiced and were most likely to practice in
counties with lower proportions of USMGs (3%). Strikingly, although 56% of English-
speaking non-Caribbean IMGs practiced in counties where >76% of physicians were
USMGs, Central American/Caribbean IMGs (31%), English-speaking Caribbean
physicians (39%) and Southeast Asian physicians (39%) were least likely to practice in
counties with the highest proportion of USMG physicians.

Regression Analyses
IMG Outcomes by Development Status of Training Country

Table 3 presents results of regression analyses examining the relationship between
training country development status and IMG professional outcomes. Model 1 shows a
multinomial logistic regression examining IMGs’ medical specialties. Findings indicate
that relative to IMGs from developing countries, IMGs from developed countries are
more likely to practice in specialized internal medicine (OR 1.28), surgical (OR 1.52), E-
ROAD (OR 1.38), and diagnostic specialties (OR 1.43) relative to primary care
specialties, net of sociodemographic, training, and geographic factors.

Model 2 presents a multinomial regression of the relationship between the
development status of an IMG’s training country and type of U.S. residency program
attended. Results indicate that relative to having attended public university-based
programs, IMGs from developed countries are more likely than IMGs from developing
countries to have attended premier university-based programs (OR 1.20) and are less

likely to have attended community-based programs (OR 0.79).
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Table 4 presents results for regression models predicting the sociodemographic
and healthcare infrastructure characteristics of IMGs’ practice counties. Model 1 shows
that IMGs from developed countries are less likely than IMGs from developing countries
to practice in more vulnerable counties (-0.08), net of other factors. They are also less
likely to practice in counties with a higher proportion of racially minoritized and
immigrant individuals (-0.3) relative to IMGs trained in developing countries (Model 2).

Models 3-5 in Table 4 show results for regression models predicting the
healthcare infrastructure of IMGs’ practice counties. Model 3 shows that IMGs from
developed countries are more likely than IMGs from developing countries to practice in
counties that have any HPSA versus no HPSA (OR 1.19). On the other hand, IMGs from
developed countries are more likely (0.94) than IMGs from developing countries to
practice in counties where a higher proportion of the physician workforce practices
specialty (relative to primary care) medicine (Model 4). Finally, Model 5 indicates that
IMGs trained in developed countries have a much higher likelihood of practicing in
counties with more USMGs (OR 2.65) relative to IMGs trained in developing countries.
IMG Outcomes by Region of Training

The previous set of models examine IMGs’ professional and geographic
outcomes by the development status of IMGs’ training countries. To identify specifically
which groups of IMGs face disadvantaged outcomes, in the next series of models I
examine IMGs’ outcomes according to specific regions of medical education.

Table 5, Model 1 shows that most groups of IMGs are less likely than IMGs

trained in English-speaking non-Caribbean countries to practice in specialized internal
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medicine, E-ROAD, and surgical specialties. IMGs trained in Central America and the
Caribbean, Southeast Asian, and English-speaking Caribbean countries are least likely
among IMGs (OR 0.39, 0.41, and -0.43) to practice in specialized internal medicine.
IMGs from Southeast Asia, Central America and the Caribbean, and Sub-Saharan Africa
are also particularly unlikely to practice in surgical and E-ROAD specialties relative to
IMGs trained in English-speaking non-Caribbean countries. Furthermore, findings from
Model 2 indicate that relative to IMGs trained in English-speaking non-Caribbean
countries, Southeast Asian (OR 0.39) and English-speaking Caribbean (OR 0.41) IMGs
are least likely to be in premier university-based residency programs relative to public
university programs, whereas Central American and Caribbean (OR 2.01) and Southeast
Asian (OR 1.95) IMGs are more likely to have attended community-based residency
programs.

Regarding the distribution of IMGs within U.S. counties, Table 6, Model 1
indicates that IMGs from Central America and the Caribbean, South America, and
Southeast Asia, are particularly more likely to practice in disadvantaged counties relative
to IMGs from English-speaking non-Caribbean countries, with IMGs from Central and
South America being most likely to practice in more disadvantaged (0.37 and 0.29,
respectively). Similarly, Central American and Caribbean, South American, and Sub-
Saharan African IMGs are more likely than English-speaking non-Caribbean IMGs to
practice in counties with a higher proportion of people of color/immigrants (Model 2).

Alternatively, Southeast Asian IMGs are less likely to practice in counties with a higher
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concentration of people of color and immigrant individuals relative to English-speaking
non-Caribbean IMGs (-0.07).

Table 6, Models 3-5 predict the healthcare infrastructure of counties in which
IMGs practice. Although Model 3 indicates that relative to IMGs from English-speaking
non-Caribbean countries, most IMG subgroups are less likely to practice in HPSAs, Sub-
Saharan African and Western European IMGs appear least likely to practice in HPSAs
relative to English-speaking non-Caribbean IMGs. Contrarily, most IMG subgroups are
less likely than English-speaking non-Caribbean IMGs to practice in counties with fewer
specialty care physicians; Model 4 shows that Southeast Asian (-3.13) and English-
speaking Caribbean (-2.25) IMGs are least likely among IMG subgroups to practice in
counties with higher concentrations of specialty care physicians.

Relative to IMGs from English-speaking non-Caribbean countries, most
subgroups of IMGs are less likely to practice in counties with a higher proportion of
USMGs (Model 5). Notably, the gap between Western European IMGs and English-
speaking non-Caribbean IMGs is relatively small (-1.18), but IMGs from Central
America and the Caribbean and South America (-5.95 and -4.77) and Southeast Asia (-
4.11) are least likely relative to English-speaking non-Caribbean IMGs two practice in

counties with a higher proportion of USMGs.

Discussion and Conclusion
This article highlights an important but understudied axis of stratification within
the U.S. medical profession. Although prior research has developed our understanding of

the marginalized role of IMGs in the medical profession, such analyses have treated
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IMGs as a homogenous group, overlooking the stratified outcomes experienced across
IMG subgroups. This article exposes salient differences in the career outcomes of IMGs
by place of medical education, which may reflect a process of stratification extending
beyond physicians simply being IMG/USMG.

IMGs trained in developed countries face fewer disadvantages relative to IMGs
from developing countries in their U.S. careers. These IMGs place into higher-prestige,
university-based residencies, and practice in specialties that are typically more restrictive
towards IMGs. In their current practice, they practice in less disadvantaged/segregated
counties, which are also more equipped with a higher proportion of specialty care
physicians. Importantly, IMGs from developed countries appear to practice among
USMG:s in their practice counties, not in place of them.

Moreover, the magnitude of IMGs’ disadvantage varies widely across specific
IMG subgroups. Notably, Southeast Asian, Central American/Caribbean, and English-
speaking Caribbean IMGs face consistently more marginalized career outcomes relative
to English-speaking non-Caribbean IMGs. Compared to IMGs from English-speaking
non-Caribbean countries, Caribbean/Central American and Southeast Asian IMGs are
most likely to practice in "IMG-friendly" specialties and are most likely to have attended
"IMG-friendly" residency programs. Central/South American and Southeast Asian IMGs
are also more likely to practice in more disadvantaged practice counties where a lower
proportion of USMGs practice.

Although measures of race-ethnicity are not included in the AMA Physician

Masterfile data, and therefore race is not directly measured in this article, I argue that
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disparate career outcomes across IMG subgroups likely reflects racism within the
medical profession that shapes the outcomes of IMGs from developing countries.
Specifically, IMGs from developing countries experience limited access to opportunities
in institutions (residency programs, hospitals, specialties) that are reserved for USMGs
and certain subgroups of IMGs, namely those from Western Europe, English-speaking
non-Caribbean countries, and East Asian countries. These IMG subgroups experience
fewer professional limitations than IMGs from developing countries, which may be
because IMGs from developed countries are less likely to experience discrimination at
multiple points along their path towards practicing medicine in the United States. For
example, when applying to residency programs, IMGs from developed countries may be
less likely to experience the arbitrary “IMG filtering” process of residency program
administrators, perhaps because they are perceived to have better medical training
relative to IMGs trained in developing countries. Furthermore, certain groups of IMGs,
such as those from English-speaking non-Caribbean countries, may be perceived as “less
foreign” relative to other IMG subgroups, and therefore may be assumed to possess more
cultural and linguistic similarities to USMGs, facilitating their integration into U.S.
medical practice (Jenkins 2020).

Moreover, the relatively advantaged career outcomes among East Asian
physicians may reflect a new “expected racial corollary” of physicians in the United
States (Alam 2020, 138). In other words, the broader racialization of East Asians as the
“model minority,” stereotypes them as being inherently hard-working and academically

high achieving, particularly in STEM (Chen and Buell 2017). Such stereotypes may lead
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hospital administrators, residency program directors, and the medical profession, broadly,
to place East Asian (and perhaps, to a lesser extent, South Asian) IMGs in positions in the
profession that are substitutionary, rather than complementary, to USMGs.

Several limitations in this study warrant mention. First, as this article uses cross-
sectional data, IMGs’ career trajectories could not be examined longitudinally.
Furthermore, the nature of this data cannot determine why precisely it is that certain
groups of IMGs chose their respective residency programs, medical specialties, and
current geographic locations. Finally, although USMLE scores would allow for a
measurement that is standardized of physician “ability,” this variable is not present in the
data. Instead, medical school ranking served as a potentially useful proxy for IMGs’
“pedigree,” broadly construed.

As the burden of caring for marginalized populations in the United States falls
largely on IMGs from developing countries, these IMGs become marginalized within the
medical profession upon performing this critical role in U.S. health care. This finding has
important implications for inequities in the delivery of health care in the United States for
two key reasons. First, stratification within organized medicine disproportionally limits
the career opportunities of IMGs from developing countries, which moves the medical
profession away from its goal of increasing diversity, and instead splits the profession
into upper and lower tiers (Alam 2016). Furthermore, tracking IMGs from developing
countries away from prestigious residency programs and hospital institutions decreases
the diversity of these institutions, and limits the representation and opportunities of

professionals of color, particularly in academic research hospitals. Given observations

116



that the career limitations of IMGs result in higher levels of career dissatisfaction (Chen
et al. 2010), preventing career advancement among IMGs from developing countries may
ultimately dissuade them from pursuing medicine in the United States at all, causing a
loss both for these high-skilled immigrants’ themselves, and for U.S. health care, which
faces a serious and continuing physician shortage in the coming decade (Heiser 2019).
Second, as Jenkins (2018) argues, the patient populations IMGs serve are done a
disservice when IMGs from developing countries are stratified into residency programs,
such a low-tier community-based programs, which provide little support to residents, and
which offer fewer resources and lower quality training. Upon residency completion, these
IMGs may offer lower quality of care to the populations they serve, which are largely
immigrants, people of color, and individuals of low socioeconomic status. Consequently,
filtering IMGs, particularly from developing countries, out of university-based residency
programs has the potential to further exacerbate, rather than alleviate, healthcare and
health disparities in the United States. Ultimately, healthcare policy should encourage
that the care of marginalized populations be shared equally among physicians in the
United States, regardless of their country of training. Doing so promotes equity and
reduces care disparities, particularly across the lines of race, nativity, and socioeconomic

status.

117



References

Agrawal, S. (2016). Republication: International medical graduate perceptions of health
policy: A pilot study. International Journal of Academic Medicine, 2(3), 45.

Alam, E. (2020). Cold war crises: Foreign medical graduates respond to US doctor
shortages, 1965—1975. Social History of Medicine, 33(1), 132-151.

Alam, E. (2016). The Care Of Foreigners: A History Of South Asian Physicians In The
United States, 1965-2016. [Doctoral dissertation, University of Pennsylvania]. Scholarly
Commons.

American Immigration Council (2018). Foreign-Trained Doctors are Critical to Serving
Many U.S. Communities. https://www.americanimmigrationcouncil.org/research/foreign-
trained-doctors-are-critical-serving-many-us-communities.

American Medical Association. (2019). About the AMA Physician Masterfile.
http://info.commerce.ama-assn.org/ama-physician-masterfile.

Chen, G. A., and Buell, J. Y. (2018). Of models and myths: Asian (Americans) in STEM
and the neoliberal racial project. Race Ethnicity and Education, 21(5), 607-625.

Chen, P., Nunez-Smith, M., Bernheim, S., Berg, D., Gozu, A., and Curry, L. (2010).
Professional experiences of international medical graduates practicing primary care in the
United States. Journal of general internal medicine, 25(9), 947-953.

Crimmins, E., and Zhang, Y. (2019). Aging populations, mortality, and life expectancy.
Annual Review of Sociology, 45, 69-89.

Desbiens, N. and Vidaillet, H. (2010). Discrimination against international medical
graduates in the United States residency program selection process. BMC medical
education, 10(1), 1-5.

DeZee, K., Byars, L., Magee, C., Rickards, G., Durning, S., and Maurer, D. (2013).
Ratings of Specialties’ Lifestyles by Fourth-Year US Medical Students With a Military
Service Obligation. Family Medicine, 45(4), 240-6.

Douaiher, J., Inciarte, D., and Silva, E. (2018). The intersection of national immigration
and healthcare policy. The Journal of the American Board of Family Medicine, 31(1),
163-165.

Dublin, T. (1972). The migration of physicians to the United States. New England
Journal of Medicine, 286(16), 870-877.

118



Dussault, G. and Franceschini, M. (2006). Not enough there, too many here:
understanding geographical imbalances in the distribution of the health workforce.
Human resources for health, 4(1), 12.

Filut, A., Alvarez, M., and Carnes, M. (2020). Discrimination toward physicians of color:
a systematic review. Journal of the National Medical Association.

Flanagan, B., Gregory, E., Hallisey, E., Heitgerd, J., and Lewis, B. (2011). A social
vulnerability index for disaster management. Journal of homeland security and
emergency management, 8(1).

Goldberg, Emma. (2021). ‘I Am Worth It’: Why Thousands of Doctors in America Can’t
Get a Job. The New York Times. Retrieved from
https://www.nytimes.com/2021/02/19/health/medical-school-residency-doctors.html.

Haug, J., and Stevens, R. (1973). Foreign medical graduates in the United States in 1963
and 1971: a cohort study. Inquiry, 10(1), 26-32.

Heiser, S. (2019). New Findings Confirm Predictions on Physician Shortage.
Washington, DC: Association of American Medical Colleges (AAMC).

Irigoyen, M., Sambrana, R., 1979. Foreign medical graduates (IMGs): determining their
role in the US healthcare system. Social Science and Medicine 13A, 775-783.

Jenkins, T. (2020). Doctors' Orders: The Making of Status Hierarchies in an Elite
Profession. Columbia University Press.

Jenkins, T., Franklyn, G., Klugman, J., and Reddy, S. (2019). Separate but Equal? The
Sorting of USMDs and Non-USMDs in Internal Medicine Residency Programs. Journal
of General Internal Medicine, 1-7.

Jenkins, T. (2018). Dual autonomies, divergent approaches: How stratification in medical
education shapes approaches to patient care. Journal of Health and Social Behavior,
59(2), 268-282.

Larkin Jr, P. (2020). COVID-19: A Way for the States to Increase the Number of
Available Physicians. Washington and Lee Law Review Online. 76:1.

Lefebvre, C., Hartman, N., Tooze, J., and Manthey, D. (2020). Determinants of medical
specialty competitiveness. Postgraduate medical journal, 96(1139), 511-514.

Mick, S., and Lee, S. (1999). International and US medical graduates in US cities.
Journal of Urban Health, 76(4), 481-496.

119



Mick, S. and Worobey, J. (1984). Foreign medical graduates in the 1980s: trends in
specialization. American journal of public health, 74(7), 698-703.

Murphy, B. (2020). Medical specialty choice: should residency training length matter?
American Medical Association. https://www.ama-assn.org/residents-students/specialty-
profiles/medical-specialty-choice-should-residency-training-length.

Nasir, L. (1994). Evidence of discrimination against international medical graduates
applying to family practice residency programs. Family Medicine, 26(10), 625-629.

Olsen, L. (2019). The conscripted curriculum and the reproduction of racial inequalities
in contemporary US medical education. Journal of health and social behavior, 60(1), 55-
68.

Peterson, B., Pandya, S., and Leblang, D. (2014). Doctors with borders: occupational
licensing as an implicit barrier to high skill migration. Public Choice, 160(1-2), 45-63.

QS Top Universities. (2020). World University Rankings for Medicine 2020.
https://www.topuniversities.com/university-rankings/university-subject-
rankings/2020/medicine.

Rios-Diaz, A., and Azoury, S. (2021). Restriction to Specific Fields. In International
Medical Graduates in the United States (pp. 155-171). Springer.

Shin, E., and Chang, K. (1988). Peripherization of immigrant professionals: Korean
physicians in the United States. International Migration Review, 22(4), 609-626.

Smith, M., Saunders, R., Stuckhardt, L., and McGinnis, J. (2013). Imperative: managing
rapidly increasing complexity. In Best Care at Lower Cost: The Path to Continuously
Learning Health Care in America. National Academies Press.

Tankwanchi, A., Ozden, C. and Vermund, S. (2013). Physician emigration from sub-
Saharan Africa to the United States: analysis of the 2011 AMA physician masterfile.
PLoS medicine, 10(9).

UN DESA. (2014). Country Classification. From World Economic Situation and
Prospect Report.
www.un.org/en/development/desa/policy/wesp/wesp_current/2014wesp_country classifi
cation.pdf.

U.S. Health Resources and Services Administration. (2019). “Area health resource files,”
https://data.hrsa.gov/data/download.

120



U.S. Department of Health and Human Services. (2019). HRSA data warehouse.
“Shortage Areas,” https://data.hrsa.gov/data/download.

Young, A., Chaudhry, H., Pei, X., Arnhart, K., Dugan, M., and Steingard, S. (2019).

Wingfield, A. H. (2019). Flatlining: Race, work, and health care in the new economy.
Univ of California Press.

121



Tables

“(4) SO ueaqque)-uou Sunyeads-ystSug
0} 9ATIR[AI SUOIFa1 SuTUIel) 19Y)0 [[B WOL SHIA UdaM1aq pue (,) satnunod Sururen padoaAdp 03 dane[a1 SurdooAdp woly SO Ueamiaq suonzodord/sueaur Ut 20UIJFIP JO 18 1593 0uedYTUSIS "0 1 0>y 500> sex S10°0>d s 100705 soseex 2ION

9Z0°1 6151 L6Y'L €19 6SY'T TSLT 065 STIET TTET T€T°T 19L TES'LT ySY'T $86'61 N
e L SLE re €71 88 0€ 99 99 Ls 8'€ 618 €Tl 000t %
w8’ uul's wul'8 0Ll wus8 wutr wull wul9 w6l wulot 0 88 [43 ] 61-010T
Lubse Lul'8T 99 Lubie LuSTE Lu60€ 191 Lul'6€ Lk og L9'6Y v91 .0SE LT 9'€E 60-000C
Lul'Er Lul'Ty TS LuTEe Lul've 11908 Loy Lul'se 24 L0691 (443 TPE roy I's¢ 6670661
Lu8Tl Lus'TeT Lus9l L€ Lul'1e RS Lu6'TE Lu0'Ll Luflg Lu€9 9sg 8L 65T 881 68-0861
Wa0'€ Wit wa0's anl's LubE 't i e LS e 8l 0F L vy 6L0L6T
oD [BALLIY SN
o €0 00 00 00 1o 7o €0 60 00 00 10 To 1o SIMOJLLIRY
wu6LT usTe LSt auTel Lt oLt Loz aal e g1z 8€s w81 67t L81 1M
Lu6'81 LuTsl Lu8'sT Lu6'ST Lu80g PR 24 R LE91 LulEl 891 891 I K14 $0T L' 1SAMPI
Wa9'sT Lu'6e 898 LSSy AT st WA LTS Lu8TS Lu09g vz vl 69€ L9z 9gse ynos
LuS'LT 1661 44 LuSst L1u0'0T L€ Lu6'TE LuS6l A 65T v'sT 61T L6T 67T ISEOYHON
(%) w013y sn
009 18q01D
. . . . . . . . . . . - . . SO oy uy
HusTE Hu0'6e syl wu0'Ts “uzss HuSTE g w91 wuld oo S'S6 0L 99 81 poNUE [00U>S
TB2IPIN
Lul'Ty LS8y Lub8e LSSt uuloz 66 L ve LuTEE Ln€9t 119'6€ 61¢ oy T9¢ (%) uamopy
9L e oor £8 96 £8 rL 06 oor 06 68 98 86 as
19 S§ 1l 198 LS S 14468 1S 1SS L6y 9¢ 9¢ £ 23y uea

Dl S 1 SD2YINO, 1 no, Ebw\\‘ kEMFs\aM NNNQNBN NNNQNBN D14 no, EEMNMH\GU RM!“QNMHMU -M“!NMNN&”-WR sonuouodq somuouooq

1y 1507 1Y 1SDYINOS 1Y yinos uvivyvg-qng .:m Z\weam UL2}SIY-UON w2352 Hauly yinos %ah.:w.“:\ ..“\MSM ZE M\:m s Burdojanaq padojanaq

1PP! I Y1 ysiy ardures (g
BISY IS8 A[PPIAl PUE BILYY adoanyg BILIdUIY upe| satpuno) Sunjeads-ysidug smulg
uor3ay Surureay yudwdoAdq Anpuno) Suure],

sapsLjIeIey) dydesdouwdq pue dIUIoU0330108 SO : [ AIqeL

122



“(1=U) BISY IS8 Ul PUB ($=U) BISY ISBIYINOS Ul ([=U) BIUAWY [INOS Ul PIUIRI] AUIM S[ENPIAIPUL ISIY], "WenD) ur Fuonoerd sO £ 10J
A[qR[IBAR 10U SBA UOHBULOJUI A1UNOD SB ‘S[ENPIAIPUI 876°6 [ 10] qe[IRAR A[uo e (§) qiim paspew sajqeueA 210N wenn ur Funowid SO £ 10] A R[IEAR 10U SEA UONBULQJUI A1UNOD SB ‘S[ENPIAIPUI §/6°6 [ 10 o_nw_:;w ».:o am A@ s vox\_aE mo_nu=u> (1) SO ueaqque)

-uou Suryeads-ysiSug 01 2Anejar suordar Furuien 19410 JjB woy s! UQMIIG PUE () sAmunod Sururen padopasp 01 danejar FurdoAdp woy s: u20M19q suonrodord/sueatu ur JOUNIPIP JO AR 159) duedIUL 0>d, (¢0'0>d 10°0>d ‘ 0>d “210)
~o9zotr et LevL €19  6skc <Lt o0es  sier  ceer  tert 1oL tesLt  ¥skT  sseel N
'S 9L S'LE 1€ £71 8'8 0'€ 9'9 9'9 LS 8'€ 6'b8 €71 001 Yo
Y TN L eV L6t e Y LS Lh L9t Lot 11119 8¢ 9°5S 968 L8y L0v DINSI +%0L
HS0S L LES  uSTES HuEPS  u8ss LTS 068 1088 b1 L1S'SS Ty alss 312 £ DISN %SL-0S
Hubr HuoL HHSTY Hu9T HuSY H9 HuTE Hubs Hab'L H6's Tl £ e 0's ONSN %05>

(%) §Kunop
up Bupparad SOWSN

LuSOb 65T E6€ HR06E 09 HHT9Y 508 96y rTy Lnlog  sep st 01y +%9L
HRT6S L 60L 4 T6S HHE6S LTS HalTS sy b6y €SS LS9 9SS 9T SLS %SL-0S
BP0 e s WD et WUl Tt Wl et Wbt 60 01 91 %05>
(%) $oupIpPI
Aepads Suppoeig
Kyuno) uy suepisiyg
HHOP6 L SE6 4 uS'T6 HHST6  ubE6 L6 L'T6 HUYS6 4 8'S6 LLYE6 656 v'€6 I'v6 S'€6 (%) SVSIH WITH (MWW
HHBE6 L uSE6 916 HHL06 1 TE6 HHYE6 616 HUTS6  4yS'S6 Li8T6  S96 826 6'€6 626 (%) §VSdH 218D Krewng
ALNNOD ADILOVAd JO TANLONALSVIANI TAVOHLTVIH
WS LL pn9tl oL VoL P 0L 0 CL LS 1908 1145 08 Pl ToL TEL €L TeL (+9L 0) 2SPAIQ 15O
YA 891 1oz 91 b8l Hur8l L 6ST JITTA R 2 BT X4 9'91 9'91 6Ll 8Ll 6°L1 SLO-1S0
JINTTRY Hus9 9L v UL St 14189 ey LSy 1S9 s's a9 €L L9 0§°0-9T°0
HH0T Mty HHIT L HulE e 61 T HuET HHLT 81 walST 0c €T (§7°0>) osarq 1sea]
ur .=uuu_=...h.=-\m_:==_e,m
€6l Ll 98l WELL 01T €91 €81 WuSLT  99€ Lu8ET S8l LT €91 et (+9L°0) A1qRIduINA 150)
LROTE L LTe STEE Lul8E L TsE LELE ulLe FOTTTA I 23 Lot 9Ee LL0SE 69€ Tsg SL0- 150
L6T  u8€T  44,9'ST OV CATINT Al ¢4 HHEYT b WuT6L ubst 141414607 rog LLSET 99T 8'€T 05°0-92°0
W00T L 6ST T HuS8T 96T HRYIT L T0T LTl SEr st et L6l €07 S61 (§7°0>) dA1quaujnA 1587
(%) §amqesump
Luno) [[eRAQ
AINNOD IDILLOVUd 40 SOILLSRIALOVIVHD DIHdVIDOWATOID0S
JYVVICE Y VWO 0T < 0T sy ST s T v 0¢ il Tt TC SNER2aS NS OuToI
HHETL s HHI9 HuT8 HHES HUSTE el HHES HuT8 H8'S 1oz e vl $'8 sanEads QVOua
19T Mt HH6'T Ty S MY Ll W8 HHTY HH9E s'st wan6'E 9'8 sv sonpeads [earding
LnEPE 10T 879€ WnTIE L T6E 9'8T 14140°0€ LuSPE L l0T NITCR 4 6'8C R 13 867 43 suIpay Aijerdads
HHTOY LTIl 9T HHSTPS LTy HuLTS by 99 44099 LL89 313 v 6ES 6'€t 9'Ts ) Arewug
(%) Aepads [P
Hu09T Ty s MLt e HH9EE st HHTLT Tty Lty vozT wlEE £Le vee Aummno)
161 Halr it B0 0t g Bt HHE0 0t Huto v vl Lt Tl (i VA) [2pag
W06 0T 9Tl L0 ST el Wa0TL L6 HUPOT 6L a4 6 JUTn 68 801 Ausiatun aAug
LRPSE e 8¢ W€ 0T lTe ousTe T uflE LuTre  LIg LL9SE 433 €5¢ Ausiarun a1qng
HRSLT ubTl st WalTT uro LRP0T 01 LuP6T 9Lt L6l L6 6Ll $'8T €61 AusiArup) muarg
(%)
adAy, wesdoag Louapysay
TVNOISSTA0dd
sy vorfyy vorfyr adoany sdomg poriouy "PP9947D upaqquiv) _E.WNMMNG PO oo
ISy 1sD7 vIsy yinog uvADYDS  YILON/ISVT wi21sa 4 » vorowy Suryvads b4
Isvaynog -qng o -uoy waaysay ynog s3> —ysySug Suryvadg widopuaq padojanaq Jdwmeg
-ysy3ug g
IV IPPIA PUE ©ILY Sd0Ing BLWY upe] D eadS-UsIau MBS 1uemAop A0q
WOj50% BUIGITAL Anuno) Supuyeay,

SaWoNNQ AYdeI3095) pue [BUOISSHOI SOWI ¢ qEL

123



“H0Y0d [eALLIE puE ‘U01Sa1 §) ‘Suryuel [00yds [BOIPaW ‘Xs ‘7aFe 98k 10j s[o1ju0d apnjout Z pue [ SPPON 01°0>dx S0°0>d 4k 100> yacx (100°0>d 4 2ION

£0°0 900 ey

¥0°0- waax €07 S0°€- *xxSH'8" €6°0- 9T'I- 8L°0- *E€T- 95T wanx [ E€PT wr- Hxnnl8'S Ly *kxxCS9" 09°0- Hxxxb9°9" jugysuo)y

$8661 $8661 N

yro- *xxx 90" 50 90 %o 810 LTo €9°0- LYo~ *x£6°0 STO- *axx9€T 9€0- *xxxl8E vIo- *xxx09°0" 61-010T

o *#xx05°0" 170 oo 61°0- 61°0 S0 S0 ve0- *xxx00'1 LT0- Hxxx9' 10 €T0- *#xx61'T o #x%x99°0" 60-000T

1o *xxxCE0" £0°0- $8°0 Lro- *0€0 €ro- 1€0- 1€0- 8€0 vIo- woann ST 61°0" *xxxLST 1o *xxx€6°07 6670661

oro- o 0€0- 8T0 910~ *CTE0 o 610" 0€0- SE0 o HxxxS0' T sTo- EEEE A oro- Hxxx €507 68-0861

(6L-0L6T =331) 110Y0D [EALLIY SO

LY'0- 190 L8'LIL- 0811~ 690" 810 LOT- LTI LLITT- *LOYI- 9L0" 09°0- 90°1- wo- 950~ *81°0- SO,

900~ €00 o *xxx66'0 600" *xxbT 0" L00- 1€0 810~ *axx 19707 6070~ *x61°0" €ro- €10 900~ Hxxk6E 0" ISM

600~ *%%x05°0" S¥'o- £5°0- 1ro- LTo- 010 o €T0- *%x89°0- Yo €00~ 910~ *xxEV°0 800~ *#xxxCC 0 1SOMPIAL

600~ woxxklS0 SE0- *x0L°0 €ro- 1o 010 860 170~ 1€0 o *x07'0 Lro- LTo 8070~ 900~ ISBAYUON

(ynog =3o1) uoiday snsud) §n

00" *xxx €07 S0 80°0 900~ 200" 00~ 9€°0 oro- *x%%8€°0 900~ *xxxlb0 800~ *xxxP80 00~ *xxx1€0 (009 dow.

JON = Jo1) U [00YdS [EIIPIN

00~ *xxxS1°0 000 000 $0°0- 800 00~ €00~ oro- €10 90°0- #xxx65°0" o *#xxCC T 070~ HxxxlL 0" (U3 = 322) X38

000 *%xx100°0 000 000 000 000 000 000 000 *xxx 10707 000 *xxx00°0" 000 *xxx0070" 000 *xxx0070" 3y

€00~ b 170" 1o 1o 00~ 100~ €00~ 00 600" *xxx69°0 S0°0- #xxxCC 0 900~ *xxx0€°0 200 #xxx0€°0 asy

(Surdopaaq =Joa) Anuno)

800~ *xx£T0" 870 0zo o Lro- 600" **x81°0 0z0- *9€°0 1o #xxCE0 vro- *xxCV'0 8070~ *xxxSTO Supureay, Awouosy padopasq

as Jua121ff20D) as 1ua101ff20) as Jua121ff20) s 1ua191ff20) as Jua11ff20D as 1ua11ff20) as Jua121ff20D) as 1ua101ff20) SINSLAPEIEYD
Ayunuwop [esapayg ANSIATU DIRALL AysIoATUN JoTWR1G onsouseiq avoua [eo181ng SUIIPO [PwI] pazIfeIoads

(A)SI9ATUL) 21N = Jo1) WEAB0IG 1593 BUNDIPaIJ U01SS9159y JNSIBO] [EIWOURIA - ZIN (5an1E199dS 9180 A1EWLIG — J24) 99100 A} Eads [EJIPIIN BUBDIPIJ U015S150y INSIB0] [ENUOUB A - [N

SIW02INQ [EUOISSIJ01] ,SOINT SUNIIPIIJ SPPOJA UOISSIISNY € d[qe L

124



110409 [eArue pue ‘9d£) werdoxd Kouapisal ‘Suryuer [0oyds [eOIPAW ‘X3s ‘ZaFe e 10J S[O1U0D SIPN[OUT ¢ [DPOIA
*110709 [BALLIE pUe UOISaI S 10J §199)32-paxy pue 2dK) werSoxd Louapisar ‘Sunjuer [00yos [d1paw ‘xas ‘zaSe ‘aFe 10J S[OI)U0D IPN[OUL G PUB ‘p ‘7 “T SPPOIN 0T 0>y 500> s u 100> sk 100705 yosenx 210N

61°0 600 900 ST0 v

vLT **xx8T 1L 90°C- *xxx0€ €L €T *#%xx60°S 810~ wxxxEV € 970 wxxxL9'€ juesuo)

8L661 8L661 8L661 8L661 N

LT0- €00 61-010T

YT 0- 00 60-000T

170~ LO0- 6670661

070" 00 68-0861

(6L-0L6T =394) 31040D) [EALLIV S

£T0- #xxxCE - 91°0- *%xx607€ 010~ **xxCE0 100~ *%xx80°0" 00" **xx%x80°0" swesdoid Ayrunwwo)

89°0- £0°0 150" *xxx66" 1" £€0- ¥0°0- 00~ *xxxE1°0" LO0- *%xxx07°0" swergo1d [e1opag

€T0- 600 170 sk S0T 010" *x€£C0" 10°0- *4xx90°0" 200 sk [ 1707 Kyis10ATUN dRALIL

170- *%x67°0 ST°0- *xxx€0°T 80°0- €00 10°0- HxkxC 10" 200" *xxab 170" Aysroatun o1jqng

(KsadAmun

T =Ja1) ddA L wreadoag Aoudapisay

91°0- woxx8L°0 ro- #xxxE8°0 L00- 000 10°0- *#%x€0°0 200" 200 (009 dog, 10N =J21) uey [00Y4S [EIIPIN

91°0- *xV€0 17o- **xLT0 L00- *xkx [0 100~ *%%x90°0 10°0- *xx%x80°0" (W = Ja1) X308

000 000 000 000 000 *x00°0 000 000 000 **xx00°0 3y

110~ *xL0°0 80°0- S00 S0°0- 110" 10°0- 100 10°0- *xxx 700" ady

(Burdopadg =

£T0- *4x%x59°T LTO- *xxx6°0 110~ *L1°0 200 *x£0°0" 200 *xxx80°0" Jo1) Axunop Surures L, Amouodg padoasg
as 1u2101ff20D as 1ua101ff20) as 1u2101ff20) as 1121200 as 1ua101ff200) sopsURPeIRY)

uno) AJUNO)) 9IT)IE1J Ul SUBIDISAYJ  (ON =Jod) Bady 95 EJI0YS 218) UOIS0duIo)) Jues |

2apd8Ig Ul HNSN uonodoig

3updIPaId PPOI STO - S

21e) A)1enads jo uonaodoig

3updIPad PPOI STO - PN

YedH Supd1paig uorssaidoy

opsi3o] [ewmoulg - W

pue fuioury Ayuno) dndeIg

Bund1paid PPON S'10 - TN

Liiqesump Auno) dpdeg

181940 JO PPOIN S'TO - TIN

SOLLSRIALOVIVHD TANLONYLSVLINT HIVOHLTVIH

SOLLSRALOVIVHD DIHdVIDONWIAOID0S

SINPUNOD) NI SO JO SINSLIPIBIRYD ININI)SeIju] d1edy)[edH pue diydea3owapoog Sundipaid SPPPOJA U0ISSIIZNY :§ d[qe ],

125



"JI0Y00 [eALIE U ‘UoISar S ‘Subjuel [00YdS [BOIPAW ‘Xds ‘zade ‘9Fe 10 s[oxu0d apnpoul 7 pue | SPPOA 01 0>k $0°0>d sk 100> sks T00°0>d s DION

£€0°0 TLo00 oy
L9°0- *xxxSTE e *xx91°8" 96°0~ *x06'T- 1870~ veo0 *xxx16'81- yo1- *xxxl87E SI- wxex€ET €907 wwax 9 jugysuo)
$86°61 $86°61 N
ST0- *xxxSP 0" §S°0- wo wo L1o LT0 *xxxCL 0" 6v°0- wo STo *xxx87 T 9¢°0- #xexb8'E VIO 4xxx09°0 61-010C
o *xx05°07 wo 01’0 61°0- 81°0 ST0- *xxx 19707 SE0- wo LT0 wxex0L T ¥ o wxex€1T TI0™ 4xxx89°07 60-000C
1o #xxCE 0" SE0- o LT0- LTo €10~ *xx1€°07 €0 600 4% #xa81 710 070~ #xxx0S°T TT°07  #xxx5670" 6670661
01°0- 10~ 1e°0- €€°0 910~ *6T°0 o 61°0- 0€°0- 10 o *xxxb 0T ST0- wxex (LT 010" sxnex6V°0 68-0861
(6L-0L6T = Jo4) 110Y0D) [EALIY SN
§0°0- 170 61958 06°11- 0L°0- 0T’0 LO°T- 6€°1- 167985~ §9°TI- 9L°0- LEO 90°T- ST0- LSO~ £€9°0- sauojuB ],
90°0- 00°0 wo *xxx66°0 60°0- *x€T0- L0°0- *xxx87°0 81°0- wxexlL 0" 01°0- *xCT0" €1°0- €10~ 9070 #xxxTE0" M
60°0- #xxx05°0" Svo- §S°0- 1o 81°0- 01°0- 600 Al L0°0 4% $0°0- 91°0~ #xPP’0  80°0"  xxxTT0 1SOMPIA
600 *xxx85°0 SE0- *x69°0 €10~ o 01°0- *xxxE6°0 170~ €170 o *xxx9E°0 LT0 €10 8070~ L0°0- ISEYUON
(pnog = ja1) uorday snsw) SN
0°0- *xxx 10707 LT0 81°0 9070~ €0°0 S0°0- *xxx5T°0 o ST0 L0°0- *xxSE°0 6070~ #xxx09°0 V00 #xxxSTO (009 do1. 30N = Jo1) Yuey [00Y2S [EIPIN
0°0- *xex€1°0 1o~ 90°0 S0°0- S0°0 070~ 00 01°0- 00°T 90°0- HxexlS 0" o wxkx91 T P00 wnxlL 0" (W = 1) S
000 *xxx00°0 000 000 000 000 000 000 000 #xxx00°0" 000 #x#x0070" 000 000 000 #%xx00°0- 3y
€0°0- *xex€1°07 1o 1o 070~ 000 000 100 01°0- *xxbS°0 $0°0- *xxx61°0 9070~ xxxx9T°0  TO0-  xxxx6T°0 ady
10~ (134 9¢°0- ST°0- 17°0- 0€0 o 81°0- 0€°0- sxnab Sl 910~ *8C°0" yTo- #x:xST T TIO- *CC0 eIsY iseq
o *xxxL9°0 9¢°0- 6570 61°0- *xx65°0 €10~ *xxx56°0" €€°0- *xL9°0~ 910~ *xxxCLTT- ¥ o #x6xCE T TI'0™ #xxx88°0" BISY iseaqinog
1o *xex6E°0 0£°0- 61°0- 81°0- *xx85°0 01°0- wxnxb L0 0£°0- *x09°0- €1°0- worex [T 910~ xS 01707 90°0- BISY qnog
S0 *xxx15°0 LSO %6670 1770~ *xx86°0 ST°0- *x67°0" 0r°0- €5°0- 61°0- #xxCC 10 ¥ o #xaabST €107 aanx€EP 0 WYY Ueleyeg-qng
o o €€°0- *xCL0" 81°0- *1€°0 110 *xrx€L70" 0£°0- 00 €1°0- *xxx 18707 ST°0- *xxx86°0- 1170~ 00°0 BOLYY YUON/ISed 9IPPTAL
o *xxx V0 PE0- yio- 61°0- *x4x19°0 o sxaxb b 00 1€°0- 9070~ 4% #x4x09°0" 81°0- #xxx00° 1 11707 *1T0- odomg wIsopm-UON
ST0- €10 70 €€°0- wo *1¥°0 PIo- 81°0- €€°0- Svo LT0 *xxx6570" 0T°0- *xxx89°0- IO €10~ adomng wIsoM
€10 *xx8€°0 €0~ *18°0- 61°0- *xx09°0 o L0°0- £€°0- €00 ST°0- *xxx88°07 910~ *xxb9°0- TI'O- o BLRWY [Inog
€1°0- *xxx0L°0 70 1570~ 170~ *x6£°0 €10~ *xx07°0" LEO *x6L°0" 910~ wxxl 1717 0T°0- #xxx€ST TI'0™ aannb6°0- Ueaqqe)) 79 eoUOWY [ENUD)
€10~ *xxx85°0 §S°0- 6870~ 0T°0- *exx[L°0 Pro- *xxx88°0" 8670~ wxex LT 81°0- *xex €T wo #xkx0E T TI'0" sxxxxS8°0- weaqque) Supeads-ysidug
(uvaqque)-uoN
Supjeads-ysiBuy = jox) uoidoy Sururer],
s [ 776) s [ 7%%) S menyboy A4S Hebypo) s TwonBo) A Mebyboy A4S Jebypo) A4S Aebiybo) ELSEET)
SupIPIN
Aymunwwo) [e12pa g AyswAIUN 9RALG AyisAnu BrwRIg onsoudeiq avoy-da [eo13mg S —

(Ayisnatun d1iqng = Ja1) weasold

U3PIS SUIDIPIIJ UOISSI503 INSI30'] [FWOUBININ - TN

SIWOIINQ) [BUOISSY0IJ SO 5UNIIPAI SPPOJA UOISSAL:

216) Aavwing = J21) 29100) AERads [SIPIIN Bun1paid U0ISsaIZa d1sI30'] [EIWOUBINI - TN

§aIqeL

126



11000 [eALLIE pue ‘adf) weiSoid Kouapisal ‘Sunjurs [00Yds [BIIPAW ‘Xas ‘7oFe ‘aF e 10J SJONUOD SAPNOUI € [SPOJA 'HOYOD [BALLIE
pue uoida g 10j §199339-paxiy pue ‘adA) wreaSoid Louapisar ‘Supjues [00yds [BIIPIW ‘X3s ‘ZaFe ‘0Fe 10J SJONUOI IPN[OUI § PUB ‘b ‘T ‘T SIOPOIA "01°0>4 50°0>d 45 100> ssx 100°0>d 4xxs "ON

61°0 010 100 S0 o [ 537

08°C- #xxxlS SL e #%x%x%x99°9L 9T'1- wxxxP 9 81°0- #xxxSP'E LT0- #xxxl9'€ jugjsuo)

8L6°61 8L661 8L6°61 8L6°61 8L6°61 N

870~ 200 61-010T

¥T0- €00 60-000T

170~ 80°0- 66-0661

61°0- €00 68-0861

(6L-0L6T = J2.1) 31040D) [BALIIY S()

€70~ wxax€C [ 91°0- wxxxl8T 01°0- wxaaP€ 0 10°0- wxaxl00" 200~ wxxx80°0" sweidold Aunuuo)

89°0- zro- 15°0- wnnnl8 1" €€°0- 01°0- +0°0- #xxC1°0" 90°0- *xxl 10" swefoid [e19pa]

€70~ 800~ 170- *xxx887 1" ro- #xxxLS0" 20°0- *xxx50°0- 200 *xxx01°0- As1oA1u) AeAL

170~ =870 ST0- wxex 617 01°0- *+£0°0- 100~ wxnx 1707 200 wxxxb 170" AnszoAwun dnqnd

(Aysadamup) JmWaAg = Jaa) adAY, weadoag Aduapisay

81°0- wxnxbL’0 y1°0- *eix67'0 80°0- 100 100~ *+£0°0 200 000 (009 doy, 10N = Ja.1) yuey [0043S [EAPIN

ST0- =670 o P4\ 0L0°0) wex61°0" 100~ #xxxL00 100~ waxxl0°07 @I = J3a) X3

000 000 000 000 000 *%00°0 000 000 000 #xxx00°0 733y

11o- 00 800~ 200" S0°0- #x01°0- 10°0- 100 10°0- ##xx50°0" By

05°0- sl ]~ 8¢€°0- 8T°0- LT0- **xx89°0- £0°0- *x80°0 S0°0- €0°0- BISY Jseq

LY'0- wxex 1P SE0- Tt oy 970~ #5790 €0°0- *xL0°0- +0°0- 229170 BISY Jseagnog

wo- #xxx08'T" 1€0- wxex 971 ¥T0- *xex8L0" €0°0- 00 +0°0- 200~ BISY {nos

950~ wxxb6 1" wo- =901~ 870~ #xex£6°0" +0°0- #xx01°0 S0°0- 00 BILY uBIRyES-QNS

€0 xan8E € €0 050~ ST0- #xxSL°0" €0°0- 100 +0°0- xxl1°0 BILY YIONASEH JPPIA

9%°0- wnnn 871 SE€0- #xLL'0" 97°0- €0 €0°0- €00 00~ 900 adoamy uIa)sa |\ -UON

95°0- =811~ wo- LT°0- 670 =980 +0°0- 100 S0°0- S0°0 adomy wraso

LY'0- wxnxllV™ 9¢°0- L1°0- LT0- 8¢€°0- €0°0- *xxxC 10 S0°0- *x2x600 BILIWY yinog

6¥°0- *#xxx56'G" 8¢€°0- *#xxx80 1 870~ ¥T0- €0°0- 010 S0°0- *xxxL€0 uBaqquUE) % BILIDWY [BRUD

50 wxex(9€" 6£0- *xxxST T LT0- *+%89°0- €0°0- €00 S0°0- *+C1°0 uraqque) Supjeadg-ysiduyg

(ueaqqrie)-uoN Supjeads-ysySuy = ja1) uoiday Sumres)

as uaoHffao) as a1oHffao) as aroffa0) as maroffao) as a0 SSLIAIBIRYD
fomop (0N =3o1)

Auno) aonoeig
ur SONS() uoniodoig

20n9RIJ Ul SURIOISAYJ

axe) Ayervadg jo uontodoig
BuopAIg 19PONSTO = SN gy ona 1apo STO - N

raIy 98elI0yS [eUOISSaJol] uomisodwo) yueiSiwwy pue

21B) Y[BIH Ul 20NORI]
Sunopaig uorssaIsay
onsi30 [erwouq - W

Aytoury fjuno)) aonoeIg

Suna1paig [9pON S10 - TN

AnnqersumA [[e19AQ Ajuno)
2omaed JO [9PON STO - TIN

SOLLSIIALDVIVHD TANLONALS VIANI TAVOHLTVIH

SOLLSIIALD VA VHD DIHdVIDOIWIAOIDOS

SIIUNOY) MBI SOIAT JO SIISLIIIRIBY)) 3INJINIISLIJU] 18I eIH pue dydesSouwrapordrog Sur)dpaag s[IPoA uoissaa3y :9 dqe]L

127



Appendices

uemIe], ‘ea103y] yinos ‘ueder Suoy Suoy ‘eury) BISY )Seq
weujdrA ‘pueiey], drodedurg ‘sourddijiyg
‘rewrue KA eISAB[RIA SOBT ‘BISSUOpU] ‘BIpOqUIR)) {IoUNIg BISY )SedyInos BISY
exueT LS ‘ueyspjed {JedoN ‘epuj ‘ysopejSueg RISY y)nos
amqequily ‘epues )
‘eruezue ], ‘Uepng ‘eoLJy YINos ‘eI[BWOS ‘0U09T BIIAIS {[eSoudg
$1931IN ‘eLOSIN ‘eIqIUUEN ‘SNNLINBIA ‘BLIOQIT ‘AU {)SB0)) AIOA]
‘eueyn ‘uoqen ‘erdoryyg ‘ofuo) ‘woorowre)) ‘euemsjoq ‘uruog BILIJY ueIeyesS-qng BILIJY
USWIO X ‘BISTUN], ‘BLIAS ‘BIqRIy
Ipneg ‘1eje() ‘ounso[ed (000010 ‘BAQIT ‘UOURQYT remny
‘[or1s] ‘beiy ‘uely ‘uepiof 1dASH ‘ureryeq ‘eudld[y ‘uejstueySyy BILIJY Y)ION pue )seq I[PPIA
PUB[IoZIMS ‘Uopam§ ‘uredg
‘[eSma0d ‘AemION ‘Spue[IoUIoN ‘eruenyi] ‘eraje (ATel] (pue[oo]
‘Aueurion) ‘oouery ‘puepur,] ‘eruo)sy Spewrud( ‘wnid[og ‘ensny adoany wId)sIAN adoanyg
UBISIOqZ) YSSN/eISSY duren|) ‘Aayinj,
‘eruewioy ‘pue[od ‘BAOPIOIA ‘BIBIA ‘A1eSuny ‘009010 ‘orpqndoy]
yoaz) ‘snud£) ‘eredng ‘snrejog ‘uelleqiozy ‘eruoury ‘erueqry ddoany wId)sIp\-uoN
e3NeIRdIN (0JIXOJA ‘BWIBURJ ‘BOTY BISO)) ‘SBINPUOH ugdqqrie)
‘e[ewojeny) NIey ‘IopeAfes [ orqndey ueorurwo( feqn)) UBILIDWY UNe] pue eLIdWY [BNUd)
B[ONZOUD A ‘Aen3ni() ‘nIdg BIILIWY
‘AenSered (10penod ‘eIquOl0)) O[IY) {[IZelq ‘eIAl[oq ‘BUNUISIY BILIDUWY INOS UBILIdWY Une| une|
03eqO0], 29 PEPIULL], ‘B[[INSUY//SIAJN] ‘eOoTewe[
‘eueAnp) ‘epeusin) ‘sewreyeq ‘sopeqieq ‘epnqieq 2 endnuy uedqqrie) sunjeadg-ysisuy Sunjeadg
WOPSUrY Poju() ‘PUB[BIZ MON ‘PUB[QI] ‘EpeuE)) ‘eI[ensny uBaqquie)-uoN sunjeads-ysysuy -gsnsuy

yyarg/3urured I, Jo uoisay :| d[qe ], xipuaddy

128



(#107) VSEA N :901mo0g

dMQequIlZ ‘USWd X WBUOIA

‘efonzous A ‘Aengnin ‘epued) ‘Aoying ‘eisung, ‘0Seqo], 2 PepIULL], (pue[IRY ], ‘eIURZUE],
‘uemre], ‘elIAQ ‘uepng ‘edue] LIS ‘8oI0Y JINOS ‘BOLY nog ‘erewos ‘orodedurg ouoo BIIOIg
‘[eSouag ‘eiqery 1pnes ‘sourddiyg ‘nioJ ‘AenSered ‘eweued ‘ounsofed ‘ueismed aejed) 051N
‘ed3IN ‘enSereoiN ‘TedoN ‘eiqruuepN ‘e[n3uy 29 SIAON ‘TeWUBAJA (0000IOJA ‘OOTXIA ‘BISAB[EBIA
‘snnunepy ‘eAQr ‘eLIOQIT ‘UOUBQYT ‘SO remny] ‘eAudy ‘ueplor ‘eorewre[ ()seo)) AIOA]

‘oris] ‘ueay ‘beiy ‘erpuy ‘ersouopuy (3uoy] SuoH ‘seINPUOH ‘HIBH ‘eueAny) ‘B[eUwIdjens) ‘epeudln)
‘eueyn ‘uoqen) ‘erdoryyy ‘1opeayes [q 1dA3q ‘(ropenoq ‘orpqnday ueorurwo( ‘eqn)) ‘eory ©Iso)
‘o3u0) ‘erquio[o)) ‘eury)) oIy ‘wooIswe)) ‘erpoquuie) {rounig {Izeiq ‘euemsioq ‘eIATjoq ‘uruog
‘ysope[Sueq ‘ureyeq ‘seweyeq ‘sopeqieq ‘eunuadry ‘epnqieq % endnuy ‘euol[y ‘uejsiueysyy

sarnyuno)) gurdoAaQqg

Ue)SIYOQZ() duren]() YSS)/RISSY ‘BAOP[OJA -SnIe[oq ‘uelleqlozy ‘eTUdUIIY -eIueqy

SILI)UNO)) UONISULI-Uu]

pue[eaz maN ‘wop3ury]

paNu) ‘uopam§ {pue[azyimg ‘uredg ‘eruewoy {[eSmiod ‘puejod AeMION ‘SPUBISUION ‘BI[BIA
‘eraje ‘erueny)r ‘uedep (A[ey] ‘pueel] ‘pue[eo] ‘AreSunp (909010 ‘AurmlIon) ‘90Ul ‘pueUI]
‘eruoysyq Spewud(g ‘o1 qnday] yoaz) snidL) ‘epeue) ‘winidjog ‘eued[ng ‘einsny ‘erensny

sarnuno)) padopaAd(

arg/surured ], Jo Anuno)) jo snjel§ judwdopad(q g drqe L Xipuaddy

129



ASo[oyreq RN T
IB[NOSeA AS0[0IN) ‘O10RIOY ], ‘AI93Ing ONSe[d QUIDIPIN
[eo1sAyd ‘A30103ukre[0}() (A193INSOININ {[BISUIL) {[B}0I0[0)) [eo13ing
A3ojowreyiydQ
‘A3o101eU19(T ‘A30[01pRY ‘A0[OISayIsauy ‘Aouadiowy avoyd-a

A30100U( uoneIpey -A30[0)BWNIYY A30[00U()
‘wonun ‘A3ojoinaN ‘A3o1orgdopN (So1oULL) TROIPIIA (9SBISI(]
snonoayu] ‘A3o[019)ud0nser) ‘A3ojojeday ‘A3ojorpie) {A319[[V

QUIDIPIA [euIdU] Ajjeroadg

AIRIYOAS{ ‘SOINRIPIJ ‘N AD-F( -QUIIPIW [RWIU] :QUIDIPIW AJIUIR]

dIe) ArewrLig

padnouix) ‘sanerdads [edIPIIA :§ d1qe L xipuaddy

(6107) UOHENSIUTWPY SIOTAIOS PUE SIOINOSIY YIEdH () :90IN0S

001y 0}I9ng ‘wenn SOLIOJLLIS T,
uo)3uIysep\ ‘u03a1Q ‘MeMeH ‘BYSE[Y ‘BIUIOJI[B)) ‘BUBJUOIN
‘oyep] ‘SUTWOAA) ‘BPBAJN YBI[) ‘OJIXIJN MIN ‘BUOZIIY {OPRIO[O)) 1S9O M\
stoul[[] ‘euBIpy] :01yQ
‘UBSIYOIIA ‘UISUOISIA, ‘BUBISINOT {SBSURNIY ‘BWOYR[Q ‘SBX9 [, ‘LINOSSIA
‘eMO] ‘BJOSOUUIJA ‘Sesuey ‘eSeIGON ejoye( YInos ‘ejoye YLoN ISOMPIN
ewreqe[y ‘1ddIssISSIjN
‘99ssouua [, (Aomuay ‘eplIo[q ‘131090 ‘feurjoie) Yinos ‘eurjore)
YMON] ‘eruISIIA 1S9O ‘BIUISIIA ‘pUB[AIRIA ‘oIBMB[o(T D U0ISUIYSE A JInos
A3SIO[ MAN ‘eTUBAJASUUDJ 10X MIN
SJUOULID A ‘INONOAUUO)) (PUR[S] PO ‘spasnyoessey arysdweq MmN JSBOYLION

SuOIZaY SNSud)) S :€ qqe L xipuaddy

130



920°T 618°T L6V'L €19 6St°T TSLT 065 STET TTET TET'T 9L TESLT ySH'T $86°61 N
I's 9L S'LE e €Tl 88 0€ 99 99 LS 8¢ 618 €I 0001 %
v'86 066 9°L6 $'9 01 61 [ 6T y'Tl [ats 4 €09 0'8 6°€S BIsy
. . . . . . . . . . . . . . BOLYY
€0 €0 91 188 96 TL 191 0 ¥'6 10T €11 L6l 96 S8l 2 19 SIPPIAL
(4] 10 0 Sl L1 T's8 0°0L 'l 9'¢ 69 S'S vy L'9S 801 adomg
00 10 10 €0 €0 00 '8 $'S6 6°L9 S'S L0 LTl (4 vl BOLIOWY UNET]
. . . . . . . . . . . . . . sstguno)
[ §0] S0 S0 9'¢ Lo 81 (44 0 ¥'9 6'ST 869 Lt €€ TS Suppesdg-gsSug
(%) uordoy yng
. unaqqLv)
» » ISy » voufy oufy NMEMM adoanyg DoLIDUWY _Ewwﬂxqb Mwma&.“wb -UoON SAIUOUO0DT  SAIUOUODT
Y Isvd 1sD2YINOS Y pnos UDLPYDS HHONAISPH woisom ui2)s2,4 ynog ¥ porouty E«w S Bupypads  3urdojaaaqg  padojaaaq
-qng aIpPIN -UuoN 104u3) -ysy3ug “ysySug apdures g
BISY 3SE APPIA PUE EILY adoany eILIWY UpE] Luno) 3upjedads-ysii3uz  snyejs juswdopAa(
uor3ay] Jurured], Axyuno) Surureay,

uor3ay Surured], pue uorddy yag Aq SO :S d[qe], xipuaddy

131



CHAPTER 5: Conclusion

I began working on this dissertation in late 2019, prior to the Covid-19 pandemic
and period of racial reckoning that followed the murder of George Floyd. Since then,
there has been heightened public discourse and research interest surrounding inequalities
in the structure and delivery of U.S. health care. Today, there is greater discussion of the
ways that macro-level structural forces, including racism and nativism, generate unequal
healthcare and health outcomes for people of color and immigrants. My dissertation has
argued that the racism and nativism that stratifies the United States as a broader society
also works to generate inequalities in multiple realms of U.S. health care. Utilizing
quantitative methods to analyze unique sets of survey, administrative, and medical record
data, my dissertation presents new evidence to show how racism and nativism reach into
the U.S. health care system, dramatically shaping the experiences and outcomes of people
of color and immigrants in their roles both as patients and as physicians. This dissertation
contributes to recent literature in medical sociology on the medical profession and on the
health care system itself (Jenkins et al. 2021). This work also serves as a call to continue
sociological research and policy work that provides deeper understanding of the ways
that macro-level structural forces contribute to micro-level disparities in health care.

In Chapter 2 of my dissertation, I show that the U.S. “crimmigration” system
(Armenta 2017) impacts who does and who does not have access to U.S. health care.
Specifically, I explore how “policies of exclusion” (Perreira and Pedroza 2019), in the

form of state immigration policy contexts, impact healthcare access and create barriers to
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healthcare seeking among U.S.-citizen people of color and documented and
undocumented immigrants. The findings of this chapter have major implications for our
understanding of how those in precarious jobs and those with racialized legal statuses are
at greater risk of disproportionately facing healthcare inequalities, particularly in policy
contexts that are hostile to immigrant incorporation.

Although the criminal legal and U.S. immigration systems are often implicated
for their role in generating disadvantage among migrants and Latinx individuals, I argue
the U.S. healthcare system also plays a role in these disparities. Notably, recent work has
shown that individuals of color who work in essential, yet precarious jobs, such as
agriculture and food preparation, are at higher risk for Covid-19 infection, and face
numerous structural barriers to accessing vital testing and treatment resources for the
virus (Reitsma et al. 2021). Moreover, reports from the ongoing migrant crisis at the
U.S./Mexico border show that Latinx migrants are regularly denied access to health care,
medical informed consent processes, and language translation services when
communicating with physicians and nurses (Treisman 2020).

Healthcare professionals must therefore play a more active role in improving
access to much-needed health care among migrant and other vulnerable populations. For
example, physicians and nurses become more cognizant of racism and nativism that is
perpetuated against Latinx patients, which often receives less attention in discussions of
racism in medicine. Research on the healthcare access and utilization of Latinx
individuals must continue to move away from arguing that “cultural differences” are

responsible for disadvantage and must move towards taking a structural approach to
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understanding disparities in healthcare and health outcomes among Latinx individuals
(Viruell-Fuentes et al. 2012). In policy and practice, there must be greater collaboration
between healthcare systems and community organizations, migrant advocates, and legal
systems that can assist healthcare professionals in advocating for the health rights of
vulnerable populations (Aaron and Stanford 2022). Moreover, healthcare professionals
must resist restrictive immigration policies, existing legal frameworks, and law
enforcement that aims to hinder healthcare access and utilization (Wickramage et al.
2019).

In Chapter 3 of my dissertation, I describe how, once access to health care is
obtained, structural, cultural, and interpersonal racism impact the interactions between
patients of color and their healthcare providers, creating tangible healthcare disparities
downstream. I utilize a novel dataset of electronic medical records (EMR), radiology
records, and U.S. Census data to investigate racial disparities in provider-patient
communication among individuals diagnosed with incidental medical findings requiring
follow-up surveillance. My findings indicate that racial disparities in adherence to follow-
up surveillance stem from initial racial disparities in provider-patient communication,
which persist even after accounting for multiple patient socioeconomic, health, and
healthcare provider characteristics.

Recent research conducted during the Covid-19 pandemic has demonstrated the
myriad of ways racism impacts the experiences of patients navigating their way through
the complex U.S. healthcare system. Work shows that maintaining “race correction” in

medical practice reduces diagnosis of and treatment for people of color across numerous
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medical conditions (Amutah et al. 2021; Tsai et al. 2021). Moreover, “colorblind”
methods used to ration hospital care (such as ventilators for Covid-19) can also
exacerbate racial disparities in morbidity and mortality downstream (Schmidt et al.
2022). Further, although EMR data are less often utilized to answer sociological research
questions that interrogate inequalities in health care, recent research has utilized this data
to interrogate racialized language used by healthcare providers in their treatment of
patients of color (Sun et al. 2022), demonstrating how cultural and structural racism
informs interpersonal racism in medical encounters.

In response to this burgeoning literature and outcry regarding racism perpetrated
in medical education and in the treatment of patients of color, medical organizations
including the American Medical Association and the Association of American Medical
Colleges, have made public statements that pledge to address racism in medicine. To
accomplish the goals enumerated in these statements, there must be increased
collaboration between sociologists and healthcare professionals to conduct research and
educational initiatives that interrogate and implicate racism in medicine. Additionally,
there must be continued efforts to change the medical education system by integrating
structural and social determinants of health perspectives into medical school curricula
and continuing medical education (Nguemeni Tiako et a. 2021).

Finally, in Chapter 4 of my dissertation I use geocoded data from the American
Medical Association to explore whether inequalities in the experiences of minoritized
physicians. Specifically, I explore whether international medical graduates (IMGs)

experience career stratification in their U.S. medical careers based on their country of
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medical education. I find IMGs trained in developing countries chart more marginalized
U.S. career paths relative to those trained in developed countries, suggesting that
nativism and racism within the medical profession intersect to disadvantage physicians
from developing countries, who often represent racially minoritized groups in the United
States.

Immigrant physicians and physicians of color have been profoundly taxed by the
Covid-19 pandemic (Malayala et al. 2021; Filut and Carnes 2020). These physicians are
particularly at risk for experiencing burnout, as they who face major hurdles to obtaining
medical licensure in the United States (Kugler and Sauer 2005), encounter substantial
discrimination from the medical profession (Jenkins 2020), and disproportionately care
for low-income and racially-minoritized groups in under-resourced areas (Schut 2022).
Two years into the Covid-19 pandemic, U.S. physicians are increasingly leaving the
workforce due to burnout, lack of institutional support, increasing patient and
administrative responsibilities, and hazardous working conditions (Filut and Carnes 2020;
Wilensky 2022). Consequently, the U.S. physician workforce faces massive shortages in
both primary and secondary health care.

To maintain a robust physician workforce in the United States and to ensure the
well-being of physicians of color and immigrant physicians, research must further
investigate the experiences of and challenges facing physicians of color and international
medical graduates. Specifically, there must be greater understanding of the macro-level
structural factors that may lead to “brain waste” among international medical graduates

who are tracked out of medical practice. Such understanding is critical not only for
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addressing physician shortages, but also for understanding how selection processes might
be responsible for the reproduction of inequality in medical practice across the lines of
race-ethnicity, nativity, and country of medical education.

In this dissertation, I have demonstrated that sociological perspectives on
inequality are critical for interrogating the many challenges facing U.S. health care and
the medical profession. As the medical profession and the U.S. healthcare system
contends with its racist and nativist history and the ways this affects healthcare delivery
today, more collaborative research is needed to transcend disciplinary boundaries to
understand and more fully address healthcare inequalities. Sociologists, physician and
nurse researchers, public health and health services researchers, and community
advocates, must generate collaborative research that explores racial and nativity
inequalities in health and health care (Lett et al. 2022). We must implicate racism,
nativism, and other sources of structural disadvantage in the process, and use our work to
activity inform policy and practice to promote justice. These efforts are vital for
dismantling racism and nativism present in health care, and for improving the health and
lives of those who have long experienced marginalization and exclusion in the United

States.
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