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“Of all the forms of inequality, injustice in health care is the most shocking and
inhumane.” – Dr. Martin Luther King, Jr.

Early recognition, diagnosis, and treatment of pulmonary arterial hypertension
(PAH) is a worthwhile endeavor in that it remains underdiagnosed in an era
where 9 FDA-approved treatments are available, which have shown to provide
clinical improvements and prolonged survival.1 Furthermore, despite the sig-
nificant advances in understanding the etiology of PAH, the time from onset of
symptoms to recognition of the disease has not improved over the past 2
decades, the delay of which results in progression of pathologic changes that
are life threatening and irreversible when left untreated. This is particularly
concerning in that the potential for optimal clinical outcomes and survival is
diminished even after a 2-year delay in diagnosis.2 The aim of this article is to
evaluate the current public health framework to highlight social determinants
that influence and may result in barriers in achieving optimal health outcomes,
with a focus on factors that may contribute to delayed diagnosis of PAH.3

OVERVIEW OF SOCIAL
DETERMINANTS OF HEALTH
AND HEALTH DISPARITIES IN
THE US
Although there have been significant im-
provements in the health of US residents
overall in the past several decades, dispar-
ities by race and ethnicity, income and
education, gender, disability status, and
other social characteristics remain persis-
tent and widely documented.3 The burden
of health care disparities in the US results
in an estimated difference of 33 years
between the longest and shortest living
groups,4 and “. . . the combined costs of
health inequalities and premature death in
the US were $1.24 trillion” between 2003-
2006.5 Further, improvement is lagging in
the majority of core measures for all pri-
ority groups.6 In most cases, the number
of measures of quality and access where
disparities exist remained unchanged or in
some cases grew larger between 2002-
2003 and 2007-2008. Thus, there is much
work to be done to reduce health dispar-
ities and the need for equity in health
outcomes has been recognized as a na-
tional priority.

How the terms health disparities, in-
equalities, or inequities are defined has
practical implications for the types of data
that are collected and which indicators are

monitored by government agencies.7 The
US Department of Health and Human
Services (HHS) and Centers for Disease
Control and Prevention (CDC) define
health disparities as, “. . . differences in
health outcomes and their determinants
between segments of the population, as
defined by social, demographic, environ-
mental, and geographic attributes.”8 Al-
though sometimes used interchangeably
with health disparities, the CDC distin-
guishes health inequalities as “. . .sum-
mary measures of population health asso-
ciated with individual- or group-specific
attributes (eg, income, education, or race/
ethnicity),”9 and health inequities as a
“. . . subset of health inequalities that are
modifiable, associated with social disad-
vantage, and considered ethically un-
fair.”10 Because the most severe disparities
in US health outcomes are divided along
racial and ethnic lines and inextricably tied
to social disadvantage, discrimination, ex-
clusion, and geographic segregation, these
factors are highlighted in this article.

The Importance of Race/
Ethnicity, Socioeconomic
Position, and Discrimination on
Health
Racial and ethnic minorities are disadvan-
taged in a variety of ways relevant to

health, including: (1) general health status
characterized by higher rates of chronic/
disabling illness;11,12 (2) lower likelihood
of having health insurance;13 (3) linguistic
barriers between the provider and patient;
(4) racial attitudes and discrimination; (5)
historical experiences, such as migration
and segregation; and (6) reduced likeli-
hood of having a “usual” provider or
source of care in the settings where mi-
norities receive health care,14 resulting in
both African Americans and Latinos re-
porting higher rates of delaying necessary
care than Caucasians.6 In fact, the 2003
Institute of Medicine report Unequal
Treatment: Confronting Racial and Eth-
nic Disparities in Health Care noted that
it is the lack of health insurance more than
any other factor that negatively influences
the quality of health care received by ra-
cial and ethnic minorities.14 Compared to
insured Americans, the uninsured are di-
agnosed at later stages of diseases and
receive less treatment.15

Previous studies have noted the cluster-
ing of social risk factors such as low ed-
ucation attainment, low-wage jobs, and
living in poverty, which result in reduced
levels of health and health care
access.16-19 In fact, one of the strongest
and most consistent predictors of health
noted in the literature is socioeconomic
position (SEP).20 Most commonly SEP
indicators are defined as education, occu-
pation, income, and assets or wealth.21

House and others (2000) explained that
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SEP “. . . shapes people’s experience of
and exposure to virtually all psychosocial
and environmental risk factors and that
these operate through a range of physio-
logical mechanisms.” For example, there
are long-term impacts of intrauterine and
early childhood environmental factors,22

and individuals in lower socioeconomic
groups are disadvantaged through a vari-
ety of biomedical, environmental, psycho-
logical, and behavioral factors and the
damaging effects of poverty are not easily
reversed. One study noted that one period
of economic hardship in 1965 was a sig-
nificant predictor of reduced physical,
psychological, and cognitive functioning
in 1994.23

It is difficult to delineate SEP effects on
health separate from those of race/
ethnicity in that there are extreme racial
differences in education availability, in-
come returns at a given level of education
or occupation, income purchasing power,
stability of employment, and occupational
health risks,24,25 and marked racial differ-
ences in wealth are evident at every in-
come level. Further complexity is added
by the fact that there are determinants of
racial/ethnic health inequities that are not
accounted for by SEP, health risk behav-
iors, or health care access factors, but are
instead likely the result of racial/ethnic
discrimination.14,26 Experiences of racism
and, more specifically, individual percep-
tions of these experiences, have been
shown to result in personal negative emo-
tional and stress responses, which in turn
have been associated with hypertension,
cardiovascular disease, mental health, and
other negative states of health.27-29 Racial/
ethnic discrimination can result in limited
access to health care, economic depriva-
tion, and inequitable exposures to occu-
pational and environmental hazards30—
all of which have deleterious effects on
health.

Recent efforts to further identify and
understand root causes for health dispar-
ities in key health outcomes at the national
level have also highlighted the role of
place as a key determinant of health.
These investigations note that it is the
geographic segregation of racial/ethnic
minorities into low-income urban envi-
ronments with unique health risk factors,

depleted resources, and poor access to
health care that accounts for a large pro-
portion of the observed disparities in
health. In fact, in one investigation dis-
parities in hypertension, diabetes, obesity
among women, and use of health services
observed between Caucasians and African
Americans at the national level substan-
tially narrowed within a racially inte-
grated, low-income neighborhood in
Southwest Baltimore, Maryland.31

EVIDENCE OF HEALTH
DISPARITIES, INEQUALITIES,
AND INEQUITIES AMONG PAH
PATIENTS
Poor Access to High-Quality Health
Care
Studies demonstrate disparities in special-
ist consultations for cardiovascular dis-
eases by gender, race, and site of primary
care.32 Primary care physicians report
they have more difficulty identifying spe-
cialists willing to accept referrals for mi-
nority patients who are often uninsured or
underinsured.33 Furthermore, African
American-treating physicians are less
likely to be board certified, more likely to
practice in low-income neighborhoods,
and less able to provide high-quality care,
including access to subspecialists, diag-
nostic imaging, and nonemergency hospi-
tal admission.34 Studies also indicate that
new therapies tend to be integrated into
African American communities at slower
rates compared to Caucasian communi-
ties, and that African Americans are less
likely to be transferred from hospitals that
are poorly equipped to handle cardiovas-
cular care.33 Infrequent doctor visits, less
aggressive treatment of respiratory infec-
tions, and less availability of pulmonary re-
habilitation programs may hamper the sur-
vival of minority patients with pulmonary-
related diseases,34 and poor access to
subspecialists may prevent timely and accu-
rate diagnosis, ideal care, and avoidance of
harmful and ineffective therapies.35

In the case of PAH, there is no conclu-
sive evidence demonstrating that racial/
ethnic minority patients are identified
later in their disease course.36 In fact, in a
recent investigation using data from the
Registry to Evaluate Early and Long-term
PAH Disease Management (REVEAL),

significant associations between delayed
diagnosis and race/ethnicity and US geo-
graphic region (as determined by a
4-region grouping of residential zip
codes: Northeast, Midwest, South, and
West) were not detected.2 Although the
racial/ethnic characteristics of REVEAL
enrollees match population estimates de-
rived from the US Census Bureau data,37

the lack of association between race/
ethnicity and delay in diagnosis is surpris-
ing in the contexts of the disparities in
health care access and outcomes among
the US population.6 One possible expla-
nation is that the racial/ethnic minority
patients included in the REVEAL study,
who are those referred to and treated
within specialty PH centers, may not be
representative of other minority or lower
socioeconomic and geographically segre-
gated patients who have less access to
general medical care and may remain un-
diagnosed and untreated.

Although all Americans are encouraged
to practice routine, preventive care de-
signed to assist with early identification of
any condition or disease, the link between
translating this sound public health mes-
sage into reasonable courses of action is
missing within sizable segments of the
population that do not receive employer-
sponsored health insurance and cannot af-
ford the expense of health insurance on
the individual market. Additionally, ac-
cess to the care that is needed is often not
obtainable even among those who have
health insurance due to high out-of-pocket
costs (deductibles, copayments, and coin-
surance), exclusionary practices (for basic
benefits: capped lifetime benefits, preex-
isting conditions, and medications),
higher premium rates or cost sharing for
tests and treatment, and outright denial of
coverage,38 and this is particularly true for
women. Discriminatory practices target-
ing women include routinely charging
women more for the same coverage men
receive, even for policies that do not in-
clude maternity care.39-41 These discrim-
inatory practices and blocking functions
are especially pertinent to the PH commu-
nity because the prevalence and risk of
death from PAH is higher among
women,42 and because approved diagnos-
tic procedures and treatments for PAH are
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extremely expensive, administered long
term, have serious side effects that man-
date close follow-up, and thus receive
heightened scrutiny for reimbursement.
Consequently, significant administrative
burdens are imposed on doctors and pa-
tients, and patients are often discouraged
or delayed from receiving necessary care.

Worse Health Outcomes and Survival
Rates
Racial and ethnic minorities have worse
outcomes and survival rates for many
conditions, including: cardiovascular dis-
ease, asthma, diabetes, influenza, infant
mortality, cancer, HIV/AIDS, chronic
lower respiratory diseases, viral hepatitis,
chronic liver disease and cirrhosis, kidney
disease, injury deaths, violence, behav-
ioral health, and oral health.3 Further,
lower lung transplant survival rates and
listing rates,35,43 worse lung cancer out-
comes,36,44,45 and increased asthma mortal-
ity have all been documented among racial/
ethnic minority patients,46 as have chronic
obstructive pulmonary disease (COPD) out-
comes by socioeconomic status.47

Several investigators have explored the
issue of racial/ethnic and socioeconomic
health disparities related to clinical out-
comes and survival among PH patients,
and some have found minority racial/
ethnic status to be predictive of worse
survival rates.36,42 However, varied ver-
sions of disease classification systems
have been used, some occurring prior to
the 2003 revised classification system for
PH,42,48 and only some have included
clinical data.36 For example, using Na-
tional Vital Statistic System (NVSS) and
hospital discharge data from the National
Hospital Discharge Survey (NHDS) from
1980-2002 and Medicare hospital claims
data for 1990-2002, the CDC reported that
higher age-standardized death rates and
Medicare hospitalization rates for pulmo-
nary hypertension were observed for Af-
rican Americans when compared to Cau-
casians, while the lowest rates were
observed among Hispanics.49 This exam-
ination included a full complement of di-
agnostic codes having any relationship to
all types of pulmonary hypertension, and
the findings are therefore not necessarily
comparable to other investigations.50

Delineating socially constructed, po-
tentially malleable racial/ethnic differ-
ences in PAH treatment and outcomes is
complicated given there are genetic and
serologic characteristics unique to African
Americans, increasing their susceptibility to
disease states associated with PAH such as
systemic sclerosis (SSc) and sickle cell dis-
ease. For example, although studies have
shown that African Americans have a sig-
nificantly increased incidence of diffuse
scleroderma, disease manifestation at a
younger age, greater likelihood of develop-
ing aggressive scleroderma, and signifi-
cantly worse prognosis after adjusting for
age at diagnosis compared to Caucasians,51

these differences have largely, but not en-
tirely, been attributed to differences in SSc-
associated autoantibodies. In fact, differ-
ences in severity of pulmonary fibrosis and
severe gastrointestinal disease were ob-
served between African Americans and
Caucasians who share the same antibody
subset, with African Americans faring
worse on these outcomes.52

With respect to sickle cell disease, ap-
proximately 1 out of every 500 African
Americans and 1 out of every 36,000 His-
panic Americans are born with sickle cell
disease, and 1 in 12 African Americans
have the sickle cell trait.53 Pulmonary
complications, including PAH, account
for a large portion of deaths among pa-
tients with sickle cell disease. However,
some of the causes of PAH are reversible,
such as hypoxemia, thromboembolism,
and asthma. Thus, it has been recommended
that patients with sickle cell disease should
be routinely screened for PAH.54

African Americans are also at increased
risk for other conditions that are known to
be risk factors for PAH, including HIV55

and liver disease.56 Other conditions that
may explain racial differences are higher
rates of risk factors for metabolic syn-
drome and markers of systemic diseases
such as sleep-disordered breathing,
asthma, obesity, and systemic hyperten-
sion.42 One of the clearest examples of
health inequity in US history is the toll
that HIV/AIDS has taken on African
Americans, with young African American
gay and bisexual men bearing the greatest
proportion of this burden. In 2009, Afri-
can Americans comprised 14% of the US

population but accounted for 44% of all
new HIV infections.55 Though the preva-
lence of HIV-associated PAH has re-
mained at 0.5% before and after the in-
troduction of antiretroviral therapy,57 the
incidence appears to be increasing as an-
tiretroviral therapy prolongs survival in
patients with HIV. Thus, it is likely that
African Americans will be differentially
impacted by HIV-associated PAH.

Finally, racial/ethnic minority women
are particularly disadvantaged when con-
sidering cardiovascular care and out-
comes in both general cardiac measures,
as well as PAH specifically. For example,
although women comprise nearly 50% of
the patients hospitalized for heart failure,
they are often underrepresented in many
major clinical heart failure trials.58,59 Fur-
ther, although PAH is more prevalent
among Caucasian women and women of
all racial/ethnic groups have higher mor-
tality rates resulting from PAH,42 African
American women are at increased risk
for death resulting from PAH compared
to any other group. This demonstrates a
significant health disparity given Afri-
can American men have higher age-
adjusted mortality rates and worse
health outcomes compared to African
American women.36,42

CONCLUSION
The evidence presented in this article sug-
gests that further exploration of the rela-
tionships between race/ethnicity, gender,
SEP, and geographic place, with time to
diagnosis, clinical outcomes, and survival
rates among all patients with PAH is war-
ranted. Although biological differences
may account for a portion of the relatively
poorer outcomes observed among racial/
ethnic minority PAH patients, it is likely
that an additional unmeasured portion re-
sults from inequities in environment, so-
cial interactions, economic resources, and
access to preventive and specialty medical
care—all of which have the potential to
result in poorer overall health and delayed
recognition of PAH. Although others have
explored these issues with the data pres-
ently available, it is likely that improve-
ments could be made to the indicators
collected to describe socioeconomic con-
ditions in particular. Without these data, it
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is difficult to evaluate the true impact of
observed disparities attributable to SEP,
and the complexity of the interaction be-
tween race/ethnicity and SEP. Further,
consistency in how social characteristics
and PAH diagnostic criteria are described
across studies would allow for evaluation
of trends over time.

Should careful examination reveal that
access to health care and delayed diagnosis
do not account for the relatively poor prog-
nosis among minority PAH patients, addi-
tional qualitative research may be helpful to
further elucidate the ways in which one may
be exposed to social and environmental fac-
tors that may trigger or exacerbate one’s
genetic predisposition for PAH, and the rea-
sons why only a small portion of individuals
with PAH-associated disorders and condi-
tions such as congenital heart malforma-
tions, collagen vascular diseases, or HIV
develop PAH.60 Perhaps an overall compro-
mised state of health makes it less possible
to benefit from available treatments and
cope with the disease over time, and work-
ing to eliminate the predisposing factors
may provide promising results for some pa-
tients. Although posed at the individual
level, these questions should be constructed
with an eye toward exacting strategies for
eliminating broader, structural inequities
within our health care delivery system.

Although the ultimate and just goal is
equal access and quality of medical care
for all, in fact, all patients presenting with
PAH-related symptoms should not be
treated the same, as their life conditions,
exposures, and access to health care have
been subject to social and structural injus-
tices known to deteriorate health.14,26 For
some racial/ethnic minority patients and
patients of lower SEP, questions about
how long one has experienced any given
symptom will be evaluated in the context
of, and biased by, other perhaps more
demanding and debilitating symptoms.
Furthermore, for one who has experienced
years of poor health with little medical
intervention, recalling specifics such as
date of onset and other related symptoms
may be especially challenging. This then
raises questions about the comparability
and reliability of current measures that are
used to assess delay in diagnosis across
population groups.

Further, it is important to note that the
relationships in question may change over
time. Of particular interest will be the
pattern of PAH diagnosis and prognosis
within the growing numbers of Hispanic
Americans—a population segment pro-
jected to rise from 14% (in 2005) to 29%
by 2050.61 Although studies to date have
noted Hispanic ethnicity is protective for
PAH-related outcomes when compared to
other groups,49 this pattern may change
over time as negative health effects asso-
ciated with acculturation may impact
growing numbers of Hispanic Americans
living with PAH, particularly if this ethnic
group continues to experience its present
rates of relatively higher uninsurance.12

While PAH-treating physicians un-
doubtedly work to provide each individ-
ual patient with the best medical care
available, it is imperative to assure that
these benefits are not segregated within
the US based on social advantage. One
attempt to evaluate the equity of access to
PAH diagnosis and care may be to assess
whether or not the patients enrolled in
present registries and clinical trials are
representative of all patients, particularly
those who are typically disadvantaged
with respect to health care access and
outcomes. This approach would encour-
age more rigorous screening of potentially
“at-risk” patients (as identified by both
demographic and clinical characteristics
known to be associated with PAH) within
primary care and community-based set-
tings and may point to potential strategies
that further engage community clinics and
health centers (CCHCs). CCHCs have
long served an important safety-net health
care delivery role for vulnerable popula-
tions. Since the mid-1960s, health centers
have provided primary care services at
low or no cost to individuals living in
medically underserved areas, and recent
strategies for eliminating health dispari-
ties have included increasing the capaci-
ties of CCHCs across the country.62

In theory, it seems reasonable to expect
that if all health care inequities were elim-
inated, the pathway to diagnosis would be
shortened to some degree for those pa-
tients who are differentially burdened by
these inequities. However, this assertion
has yet to be empirically proven for PAH.

Thus, identifying and measuring all as-
pects of health disparities, inequities, and
inequalities between PAH patients from
more and less advantaged social groups
would more than merely quantify and de-
scribe the problem. Instead, distinguishing
between those differences that are biologi-
cal (or otherwise nonmodifiable) and those
that are socially and environmentally con-
strued (and can be potentially addressed and
eliminated) is a useful endeavor. Under-
standing the complete spectrum of contrib-
uting factors and the full burden of PAH
will only enhance future patient care,
population-level and clinical research, and
national efforts to promote health equity.
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