Chapter 13
Health Disparities in Critical Illness

Daniel Monroy Chaves and John Daryl Thornton

Key Points

* Health disparities are well described in most facets of critical illness.

* Racial and ethnic disparities are the most commonly described disparities in
critical illness.

* However, race and ethnicity are often used as substitutes for other factors such as
geographic location of residence or geographic location for receipt of health care
that have an equal or greater effect on patient outcomes.

» Studies exploring the effects of specific health disparities (such as race and eth-
nicity) on outcomes of the critically ill need to account for as many additional
factors as possible that may be involved in order to give a more detailed and
accurate picture of the true factors affecting patient outcomes.

* Novel approaches to the design and evaluation of targeted interventions are
needed to eliminate health disparities in critical illness.
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Background

The foundation for our current understanding of the practice of critical care medi-
cine and the need for dedicated areas to care for the critically ill can be traced to
Kommunehospitalet, the municipal hospital of Copenhagen, Denmark in 1953 [1].
The polio epidemic had ravaged the country and hospitals had exceeded their abil-
ity to care for those with respiratory failure [2]. Dr. Bjorn Ibsen, an anesthesiolo-
gist, not only described successful practices in the care of such patients, but he also
conceived of a “special department, where they were under constant observation
by a team, consulting epidemiologist, the ear, nose, and throat surgeon, and the
anaesthetist, all working with help from an excellent and capable laboratory” [3].
Today, outcomes continue to be most favorable among critically ill patients that are
cared for in an intensive care unit (ICU) and by a multidisciplinary care team with
significant experience in dealing with such patients [4—6]. However, such care is
resource exhaustive and relatively scarce. With an aging American population, the
need for critical care services over the next few decades will likely dramatically
increase, while the numbers of trained intensivists and pulmonologists will
decrease below current levels [7, 8]. Many ICUs are already facing rapid increases
in occupancy, having recently reached an alarming average occupancy of 68 %,
leaving little room for the projected increases or for more acute needs in the setting
of a pandemic [9, 10]. ICUs already buckling under the significant strain from the
current increased demands for their services may not be able to sufficiently care for
additional patients, which may lead to an increase in morbidity and mortality [11,
12]. Limited availability of critical care services will likely have the greatest
impact among those who are most vulnerable and may lead to an increase in health
disparities [13].

Research in health disparities related to critical illness has largely reflected
health disparities research involving other aspects of medicine [14, 15] with
early research being mostly descriptive (Table 13.1) [16, 17]. These descriptive
studies established the prevalence of disparities in critical care and identified
potential benchmarks for improvement. The next phase in health disparities
research involved identifying the underlying mechanisms responsible for the
described disparities. This has afforded us a deeper understanding of the root
causes of health disparities, thereby assisting in the development of the third
phase of research—evaluation of targeted interventions to eliminate health dis-
parities. Unfortunately, this phase of health disparities research has been slow to
evolve and is clearly where most of the work is needed [18]. This chapter pro-
vides a broad overview of health disparities in critical care and identifies mecha-
nisms for the development and testing of novel disparities-related interventions.
Gaps in our current understanding and areas of future need are emphasized
(Table 13.2).
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Table 13.1 State of health disparities research in critical care

Descriptive
Critical care settings studies
Emergency Department *
Cardiac Critical Care *k
Medical Critical Care HoAE
Neurologic Critical Care Hokok
Surgical Critical Care HAE

Mechanistic

studies Interventional studies

]

Kok

Table 13.2 Challenges and recommendations to further exploration of health disparities in critical

illness

Challenge

1. Lack of clear guidelines regarding
integral components of health disparities
publications

2. Racial and ethnic categories are static
and mutually exclusive

3. Factors confounding racial, ethnic, age,
and gender disparities are often missing

4. Too few mechanistic and interventional
studies

Recommendation

Development of evidence-based guidelines and
author checklists for health disparities
publications

Allow study participants to self-identify as many
racial and ethnic categories as desired

Aim to address all known factors affecting the
relationship between disparities and health
outcomes

1. Creation of funding mechanisms devoted to
exploring novel means to alleviate health

disparities
2. Increase in exposure of young investigators to
health disparities research

Some Words About Race...

Racial disparities are perhaps the most studied aspect of health disparities, and dif-
ferences in outcomes by race are well reported [15]. Osborn and Feit delineated the
confusion associated with using race as a variable in research [19]. The common
assumption in many studies is that the results reflect biological or genetic differ-
ences attributed to race. However, these studies often fail to account for the indi-
vidual and societal complexities and lack of well-defined boundaries between the
socially defined constructs of race and ethnicity [20]. Researchers have used race as
a substitute for socioeconomic status, culture, and class, as well as genetic and
ancestry-based biological constructs. With such wide variability in the definition, it
is not surprising that study findings have been so disparate. To confound measures
further, the assessment of race is also variable, ranging from direct observation to
surrogate report, or by the optimal (unbiased and most detailed) method, self-report.
Even well-regarded sources of data including the U.S. Census, state birth and death
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certificates, and hospital and payer records have substantial variability in the collec-
tion and ascertainment of race, despite the presence of federal guidelines [21].
Researchers reporting results of racial disparities are encouraged to be transparent
and thorough in their assessment of race and include confounding factors that are
commonly associated with race and adverse outcomes in their studies (see section
“Factors Confounding Racial, Ethnic, Age, and Gender Disparities” below). In turn,
readers of health disparities studies are encouraged to interpret the study results in
the context of the information provided regarding the characterization of race. In
this chapter, we have provided study results along with linking contextual informa-
tion to promote a clearer understanding of the association between race and adverse
outcomes among the critically ill.

Types of Health Disparities Affecting the Critically Ill

Race and Ethnicity

African Americans are more likely to be admitted into the ICU presumably due to a
higher prevalence of conditions requiring critical care, a higher severity of illness,
and an increased number of comorbid conditions that complicate management [22—
24]. For example, African American men may be at greater risk for the development
of sepsis from Grampositive bacteria and to have at least one acute organ dysfunc-
tion upon presentation compared to whites [25]. Using the New Jersey inpatient
database, Dombrovskiy et al. found that African American adults with sepsis were
younger, had more comorbid conditions, and were more likely to be admitted into
the ICU compared to whites [26]. In a cohort study using data from the Acute
Respiratory Distress Syndrome Network, African American patients with ARDS
had the greatest severity of critical illness and were more likely to have complicat-
ing comorbidities such as HIV, end-stage renal disease, or cirrhosis [23]. After
adjusting for demographic and clinical factors, African Americans and Hispanics
with ARDS had a higher mortality rate compared to non-Hispanic whites with
ARDS. However, after adjusting for severity of illness, African American race was
no longer associated with mortality while the relationship between Hispanic ethnic-
ity and mortality persisted.

A similar trend of increased ICU admission is seen in the pediatric population.
However, the reasons for it may not be as clear as in adults. In a study of 4676 pedi-
atric ICU admissions in Shelby County, Tennessee, African American children
were more likely to be admitted to the pediatric ICU compared to non-Hispanic
white children of similar severity of critical illness (OR: 2.1, 95 % CI: 1.7-2.7) [27].
Interestingly, full-term African American children had higher risks of admission
compared to full-term white children (OR: 1.8, 95 % CI: 1.3-2.5) but there was no
difference in risk for admission between preterm African American and preterm
white children (OR: 1.4; 95 % CI: 0.9-2.2). In the region where the study was con-
ducted, African Americans have a significantly higher prevalence of preterm births
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(0.1 compared to 0.06 for non-Hispanic whites). Once admitted into the ICU, there
was no difference in mortality between full-term African American and white chil-
dren (4 % vs. 6 %, p=0.2) or preterm African American and white children (6.8 %
vs. 8.9 %, p=0.5). The authors posit that African American children, particularly
those with special needs, are less likely to receive primary care and therefore are
more likely to be admitted to the ICU with exacerbations of unmanaged or under-
managed diseases [28-30]. A better understanding of factors affecting ICU admis-
sion and outcomes in the pediatric population is needed.

Once admitted into an ICU, African American patients receive disparate care
compared to whites, despite no ultimate difference in mortality. In a study of over
15,000 patients admitted to one of 42 ICUs in 40 hospitals, Williams et al. found
that African Americans received less technological monitoring, less laboratory test-
ing, and less life-supporting treatments within the first 24 h following admission
compared to whites. Adjusted ICU lengths of stay were also shorter [31]. Rapoport
et al. found that critically ill African Americans of similar severity of illness to
whites received fewer pulmonary artery catheters [32].

There are also ethnic barriers to optimal critical care. Limited English profi-
ciency is a facet of ethnic disparities that has received a considerable amount of
recent attention due to the alarming frequency of associated adverse outcomes
including delayed care, permanent disability, or even death [33-36]. Some of the
most influential factors associated with these poor outcomes include miscommuni-
cation, lack of cultural understanding, and poor social support. During the ICU
family conference, patients’ surrogates with limited English proficiency may receive
less information regarding their loved one’s current illness and proposed treatment
and less emotional support from caregivers despite the presence of professional
interpreters [37, 38]. It appears that the presence of interpreters attenuates but does
not eliminate these adverse outcomes to patients with limited English proficiency
[39, 40]. However, some data suggest that outcomes among patients with limited
English proficiency may be equal to or better than those of English proficient
patients. In a large cohort study of patients admitted to the ICU of two Boston hos-
pitals between 1997 and 2007, patients whose primary language was not English
had 31 % lower odds of 30-day mortality compared to patients whose primary lan-
guage was English [41].

Age

Currently, patients older than 65 years of age comprise 56 % of all ICU days and
patients older than 85 years of age comprise 14 % [7, 42]. With the population con-
tinuing to age, this percentage is expected to increase [43]. Using prospective data
from Australian and New Zealand ICUs, Bagshaw et al. predicted that by 2015 the
rate of patients 80 years of age and older will increase by 72 % to approximately
1 in 4 ICU admissions [44].



270 D.M. Chaves and J.D. Thornton

Milbrandt et al. posited that aging “predisposes to critical illness due to lifelong
accumulation of molecular and cellular damage leading to decreased physiologic
reserves and leaving the individual less able to respond to stressors” [43]. Therefore,
it is not surprising that increasing age is positively associated with increasing mor-
tality. In Bagshaw’s study, patients 80 years of age and older had an adjusted odds
of ICU and hospital mortality significantly higher than patients between the ages of
18 and 40 (OR: 2.7, 95 % CI: 2.4-3, and OR: 5.4, 95 % CI: 4.9-5.9, respectively).
Factors associated with the higher odds of death among patients 80 and older
included admission from a chronic care facility, nonsurgical admission, need for
mechanical ventilation, comorbid conditions, a longer ICU stay, and a higher sever-
ity of illness. However, despite the increased odds of mortality compared to younger
patients, approximately 80 % of patients 80 years of age and older survived to hos-
pital discharge. In a cohort study spanning 7 years of ICU patients admitted to a
single academic center in Massachusetts, patients over the age of 65 represented
more than 45 % of the total ICU population. Mortality (28-day and 1-year) increased
with age despite adjustment for gender, comorbidities, severity of critical illness,
and presence of do not resuscitate orders [45].

Severe sepsis, a frequent cause of ICU stay and mortality, has enjoyed an
increased survival rate over the last decade. Some have attributed the increase to a
change in the age distribution or case fatality rate among those affected. Using a
cohort of fee-for-service Medicare beneficiaries aged 65 and older, Iwashyna et al.
found that the number of incident 3-year survivors of severe sepsis rose 119 %
between 1999 and 2008. They attributed this increase in survivorship to an
increased rate of organ dysfunction per patient hospitalized with infection rather
than a change in the age distribution or better survival among patients. In fact, the
3-year case-fatality rates only decreased from 73 to 71 % over the period of analy-
sis [46].

With the majority of older individuals surviving a hospitalization for severe sep-
sis, a new problem has emerged —that of chronic disability. Prospective data of 470
patients with severe sepsis admitted to 24 ICUs in Finland revealed a 2-year mortal-
ity of 45 % and a lower quality of life compared to age- and sex-adjusted reference
values without sepsis [47]. The 2-year mortality was 35 % among those patients
older than 55 years of age compared to younger patients (9.8 %, p<0.001). As age
increased, quality of life decreased, while the mean estimated cost per quality-
adjusted life year (QALY) increased ranging from 325€ for those less than 24 years
of age to 12,452€ for those over 81 years of age. The findings of significantly
impaired quality of life following hospitalization and increased long-term mortality
rates were confirmed in a 2010 systematic review of 30 studies [48]. The severity
and duration of impairment was well delineated in another study by Iwashyna et al.
They prospectively examined participants from the Health and Retirement Study
whose data were linked with the Medicare database [49]. The prevalence of moder-
ate to severe cognitive impairment was 11 % greater among the patients who had
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been hospitalized for severe sepsis compared to those who had been hospitalized for
other conditions. Impairments in cognitive and physical functioning persisted for at
least 8 years following hospitalization, suggesting that many patients may be unable
to ever return to independent functioning.

Despite the fact that the majority of critically ill older patients survive hospital-
ization, age-related barriers to ICU admission appear to exist. In a prospective
cohort study conducted in 15 French hospitals, 2646 patients of age 80 years and
older were triaged in the emergency room. The authors used standardized admission
criteria to determine patient eligibility for admission. Of the 1426 patients who met
definite admission criteria, only 31 % were referred for ICU admission, and only
52 % of those referred were admitted [50]. Increasing age was an independent factor
associated with no referral for ICU admission (OR: 1.04, 95 % CI: 1.02-1.07 for
every 1 year increase). Another study demonstrated that once admitted into the ICU,
elderly patients are less likely than younger patients to receive intensive treatments
such as mechanical ventilation and renal replacement therapy, perhaps due to the
subjective perception among healthcare providers of a potential lack of benefit from
treatment [42]. In both of these studies, it is unclear what role patient preferences
may have played in decisions regarding admission and intensity of care.

Patient and provider decisions regarding care of the critically ill older patient
may be based on incomplete or faulty information. In 1995, there were 215,000
deaths attributable to severe sepsis representing 9.3 % of all deaths in the United
States and equivalent to the number of deaths attributed to acute myocardial infarc-
tion (AMI). The burden of severe sepsis is significant among the older population.
The incidence of severe sepsis is 26/1000 among those 85 years and older compared
to 5/1000 for adults between that ages of 60 and 64. Moreover, mortality from
severe sepsis is 38 % among those >85 years of age and <30 % for those between
60 and 64. Despite the increased burden, observational studies of severe sepsis and
clinical trials of sepsis therapies often exclude the elderly due to perceptions of
increased risk of death or lack of response to treatment. It is important to note that
the majority of elderly patients admitted to the ICU with severe sepsis are dis-
charged alive. In addition, as pointed out by Angus et al., with the elderly compris-
ing a substantial proportion of the critically ill population, excluding them from
such studies threatens external validity and prevents a comprehensive public policy
approach from being created [43, 51].

It is also important to consider the effect of multiple demographic factors on
patient outcomes. For example, age and race may be interacting to uniquely affect
health outcomes. In a study using data from the National Hospital Discharge Survey,
Martin et al. found that African American men presented with the highest rates of
sepsis (331 cases/100,000), the youngest age at onset (47 years), and the highest
mortality (23 %) [52]. The reasons were not explored, but the authors presented
several possible mechanisms including genetic, social, and clinical differences, and
called for further investigation to be performed.
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Gender

Although women comprise a larger proportion of the US population, the evidence
suggests that men have a higher incidence of critical illnesses such as sepsis (mean
annual relative risk: 1.3, 95 % CI: 1.2-1.3) [52]. Despite the increased incidence,
men do not appear to have a higher case-fatality rate compared to women [25]. In
surgical ICUs in the US, for example, men were found to have a higher incidence of
sepsis and septic shock compared to women but no difference in hospital or postdis-
charge mortality [53]. Men are also at risk of prolonged ICU stays compared to
women of a similar severity of illness [54]. This may represent differences in end-
of-life care, personal preferences regarding care, or other unmeasured factors.

In Europe, some data suggest women have a higher severity of illness and receive
a lower overall intensity of care compared to men, but there are no apparent differ-
ences in mortality by gender. For example, among 25,998 adults admitted to one of
31 ICUs in Austria, women had higher severity of illness scores (SAPS II 28 vs. 26,
p<0.001) and in-hospital mortality rates (18 % vs. 17 %, p=0.04) compared to men
[55]. However, after adjustment for severity of illness, the mortality rate did not dif-
fer between men and women. Men received more intensive care compared to women
including mechanical ventilation, vasoactive medication, placement of central
venous and pulmonary artery catheters, and renal replacement therapy compared to
women. These results suggest that the SAPS 1II score did not fully capture patient
severity of illness or other factors besides severity of illness are associated with
disparate receipt of intensive therapies between men and women.

Gender differences in receipt of therapies are found in other parts of the world as
well. In the U.S., evidence suggests that critically ill men are more likely to receive
thrombolytic therapy, emergent surgery, mechanical ventilation, and even coronary
artery bypass graft surgery more frequently than critically ill women [56]. Similar
results were found in Canada [57]. In a retrospective examination of almost 25,000
critically ill patients admitted to Ontario hospitals over a 2-year period, women were
less likely to be admitted into an ICU compared to men (40 % compared to 60 %,
p<0.001). In fact, older women (>50 years of age) had 32 % lower odds of being
admitted compared to older men. Older women were also less likely to receive
mechanical ventilation and pulmonary artery catheterization, and they had shorter [CU
stays but longer overall stays in the hospital. Most concerning was the fact that ICU
and in-hospital mortality rates were greater for older women compared to older men.

While race, ethnicity, age, and gender all play substantial roles in the develop-
ment of disparate outcomes, other factors linked to these demographic indices may
be equally if not more important. Studies that have explored the root causes of dis-
parities have often found that much of the effect attributed solely to race, ethnicity,
gender, or age is significantly attenuated upon consideration of potential confound-
ers. Unfortunately, few studies have incorporated detailed adjustments of these con-
founding factors into their analyses. A deeper understanding of the effects of these
confounding factors is warranted.
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Factors Confounding Racial, Ethnic, Age, and Gender
Disparities

Genetic Predisposition

Emerging evidence suggests that genetic predisposition may play a role in many
disorders affecting the critically ill. However, the extent to which genetic predispo-
sition plays a role in the development of health disparities has not been well
described. Perhaps the best evidence linking genetics and premature mortality
among the critically ill was from a case—control study of 976 adult Danish nonfa-
milial decedent adoptees and their biological and adoptive parents [58, 59].
Sgrensen et al. found an increased mortality among the biological parents of dece-
dent children but not among their adoptive parents. The associated causes of death
included all of the major sources of critical illness: infectious causes (HR: 1.9,
95 % CI: 1.1-3.5), vascular causes (HR: 2.0, 95 % CI: 1.2-3.1), and even natural
causes (HR: 1.2, 95 % CI: 1.0-1.4). However, there was no adjustment for demo-
graphic or socioeconomic factors. Other studies have identified only a few herita-
ble mutations predisposing to critical illness that are limited mainly to a handful of
families. For example, Picard et al. described 3 unrelated children with inherited
interleukin-1 receptor-associated kinase (IRAK-4) deficiency rendering them sus-
ceptible to recurrent pyogenic bacterial infections [60]. Recent genetic epidemio-
logic studies have focused on the more prevalent genetic variations [61]. Differing
allelic frequencies have been found by both race and gender in patients with ARDS
and sepsis. The myosin light chain kinase gene (MYLK) encodes a multifunctional
protein involved in the inflammatory response [62]. Different single-nucleotide
polymorphisms of MYLK were found to be associated with sepsis and sepsis-asso-
ciated ARDS among African Americans and whites. The functional 7-46C poly-
morphism in the Duffy antigen/receptor for chemokines (DARC) gene is found
almost exclusively in persons of African descent and associated with worse clinical
outcomes among African Americans with ARDS, perhaps due to an increase in
circulating IL-8 [63].

Part of the difficulty in identifying genetic influences on health disparities is
due to the wide variability in genetic variants between people of different ances-
tries. When diverse populations are studied, the associations with a clinical pheno-
type may be mistaken for being associated with the presence of multiple specific
genetic variants determining a predisposing genotype, rather than with an associa-
tion with prevalence/incidence due to patient ancestry [61]. This spurious associa-
tion confounding can be overcome by stratifying the case and control groups with
different fractions of ancestry from each ancestral subpopulation [64].
Unfortunately, this level of detail is often missing from genetic epidemiology stud-
ies in critical illness.
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Geographic Residence and Location of Care

Vulnerable critically ill patients are at high risk of experiencing poor health out-
comes because of poor access to acute and chronic care, lower socioeconomic sta-
tus, lower levels of education, higher rates of unemployment, and a higher burden
of chronic disease compared to the majority of patients [65]. The imbalances in the
geographical distribution of resources, available technological advancements, and
distribution of wealth have intentional and unintentional repercussions that have left
increasing numbers of the general population unprotected. In the United States, for
example, minority populations frequently live clustered together in neighborhoods
separated from white populations. Due to the need for emergent care, critically ill
patients are often cared for in hospitals nearest to their homes. As a result, critically
ill minority patients are more likely to receive care in different hospitals compared
to critically ill white patients. The resources available to persons living in minority-
predominant neighborhoods are often fewer compared to majority-predominant
neighborhoods. This is true in health care as well. Indeed, a recent analysis of
Medicare data revealed that only 25 % of hospitals in the United States care for
almost 90 % of elderly African American patients [66]. These hospitals tended to be
larger and more often were teaching hospitals situated in the southern United States.
They also tended to have worse measures of quality of care including treatment of
AMI, heart failure, and pneumonia compared to hospitals caring for lower propor-
tions of African American patients.

Hospital level factors may influence health disparities more than patient-level
factors. For example, in a study of patients admitted to 28 hospitals for community-
acquired pneumonia, African American patients were less likely to receive timely
or guideline-adherent antibiotics [67]. Within each hospital, African American and
white patients received a similar quality of care. However, among hospitals serving
a greater proportion of African American patients, African American and white
patients with community-acquired pneumonia were less likely to receive timely
antibiotics (OR=0.8, 95 % CI: 0.8-0.9) and were more likely to receive mechanical
ventilation (OR=1.6, 95 % CI: 1.0-2.4). In a retrospective population-based cohort
study including six U.S. states (Florida, Massachusetts, New Jersey, New York,
Virginia, and Texas), African Americans had the highest age- and sex-standardized
population-based incidence of severe sepsis and hospital-acquired infections and
the highest ICU case fatality rates compared to Hispanic and non-Hispanic whites
[22]. However, adjustment for clinical characteristics and the treating hospital fully
explained the higher case fatality rate.

It appears that when it comes to health care in general in the US, separate may
not be equal. For example, risk-adjusted mortality after AMI is higher among
African American and white patients admitted to hospitals caring for the highest
proportion of African American patients compared to those caring for the lowest
[68]. Hospitals with large proportions of African American patients also have worse
cardiac arrest outcomes compared to hospitals with predominantly white patients
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[69, 70]. This might explain the disparities in survival following cardiac arrest noted
between African Americans and whites. Among patients discharged to home fol-
lowing evaluation in emergency rooms in Arizona, Massachusetts, and Utah,
African American and Asian patients had lengths of stay ranging from 2 to 14 %
shorter than white patients in teaching hospitals, and 1.6 to 16 % longer than white
patients in nonteaching hospitals, potentially leading to incomplete clinical evalua-
tions [71]. Finally, in critical care at the end of life, Barnato et al. found differences
in ICU use between African Americans, Hispanics, and whites that were attributed
to admission into different hospitals with varying ICU utilization patterns at the end
of life rather than effects of patient race or ethnicity on ICU use within the hospitals
[72]. These studies provide a compelling case to adjust for type and locations of
hospitals in all studies of health disparities affecting the critically ill.

The Department of Housing and Urban Development conducted a study that
provided insight into successful interventions that may overcome the harmful
effects of poverty and segregation on health outcomes [73]. Between 1994 and
1998, 4498 women and children living in public housing in high-priority urban
census tracts were randomized to one of three groups. The first group was assigned
to receive housing vouchers which could be redeemed only if the participant family
moved to a census tract where <10 % of the residents were impoverished and if the
participant received counseling regarding moving. Participants in the second group
were assigned to receive unrestricted, traditional vouchers with no additional coun-
seling on moving, and participants in the third group served as a control group that
received neither vouchers nor counseling. Ten to 15 years later, participants were
contacted to determine their body mass index and glycated hemoglobin levels as
proxies for the development of high-risk morbid conditions. Participants who had
received the vouchers to move to low poverty census tracts combined with counsel-
ing on moving were less likely to be obese and had lower glycated hemoglobin
levels than participants in the control group. There were no differences in body
mass index or glycated hemoglobin among participants in the unrestricted voucher
group and participants in the control group. Whether this or similar interventions
will have an effect on critical illness outcomes remain to be seen.

Chronic Illness and Access to Care

Comorbid conditions have a significant effect on critical care outcomes [74], and
differential prevalence of comorbid conditions as well as differential receipt of
treatment of such conditions may explain a significant portion of observed racial
and ethnic differences in critical care outcomes. African Americans are more likely
to be hospitalized for ambulatory care-sensitive conditions—conditions for which
appropriate ambulatory care could prevent hospitalizations—compared to whites
[75, 76]. Among patients admitted to ICUs in 35 California hospitals, Erikson et al.
found no racial or ethnic differences in in-hospital mortality or ICU length of stay
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after adjusting for severity of illness, socioeconomic status, and insurance status
[77]. They did find that African American patients were more likely to be admitted
with a higher severity of illness and more metabolic derangements suggesting poor
access to care and poor control of comorbid conditions prior to admission. The lack
of a difference in mortality when compared to white patients could be due to the fact
that providing initial care for exacerbations of chronic diseases altered the trajectory
of the critical illness. For example, African Americans between the ages of 45 and
64 are 2.5 times more likely to die of heart failure compared to whites of similar age
[78]. An African American patient may be admitted to the ICU with an acute exac-
erbation of previously untreated heart failure with reduced ejection fraction due to
poor access to ambulatory care and consequently an inability to initiate routine first-
line therapy such as diuretics or ACE inhibitors. With prompt initiation of these
agents upon ICU admission, his ICU mortality may improve even though his acute
severity of illness on presentation was high, as these agents have previously been
demonstrated to be effective in reducing mortality among patients with his degree
of CHF. A white patient presenting with a similar CHF exacerbation and an equal
acute severity of illness may have an equal or worse mortality as he may have had
better access to evidence-based treatments for heart failure while in the ambulatory
setting and therefore may already be taking several medications that are indicated
for the treatment of CHF. The current measures of ICU severity of illness such as
APACHE and SAPS do not account for severity of chronic illness nor do they
account for degree of optimization of comorbid conditions. The African American
patient may appear sicker according to such severity of illness measures, but require
less aggressive treatment from the care team and have a lower ICU mortality.
Another explanation for the lack of mortality difference between African American
and white patients in this study may be that the participating hospitals were located
in the west coast, which care for a higher proportion of white patients and may
therefore deliver superior care compared to hospitals in other regions of the country
which serve predominantly African American patients.

Uninsurance and Under Insurance

Almost 100 million people worldwide are forced into poverty each year because of
catastrophic household medical expenses [79]. As evident in other areas of health-
care, lack of adequate health insurance adversely affects critical care outcomes. For
example, low-income and uninsured individuals residing in large metropolitan areas
are much less likely to visit with a physician compared to those with higher income
or health insurance [80]. Uninsured patients experiencing new serious or morbid
symptoms are less likely to receive medical care even though they think they need
it [81]. In a systematic review of 29 studies examining the association between
insurance status and critical care delivery and outcomes, uninsured patients were
less likely to receive critical care services than those who were insured [82].
Following admission, uninsured patients also received fewer procedures compared
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to insured patients. Most importantly, lack of insurance was associated with an
increased risk of death. In a more recent study not included in the systematic review,
Lyon and colleagues performed a retrospective review of patients admitted to
Pennsylvania hospitals in 2005 and 2006 [13]. They performed comprehensive
patient clinical and demographic adjustments while also considering hospital-level
effects and found an increased 30-day mortality among uninsured patients com-
pared to privately insured patients (5.7 % vs. 4.6 %, p<0.001). Uninsured patients
were also less likely to receive a central venous catheter (7.3 % vs. 9.8 %, p<0.001),
acute hemodialysis (0.7 % vs. 1.1 %, p<0.001), or tracheostomy (8.6 % vs. 22 %,
p<0.001). As pointed out by the authors, adjusting for hospital-level effects in the
analysis allowed comparisons between uninsured and private patients cared for at
the same hospitals. Therefore, the lower receipt of critical care procedures and
higher mortality rate seen among the uninsured compared to private patients in this
study were most likely due to factors occurring within each care setting.

With expansion of insured care under the Affordable Care Act, one might expect
greater utilization of critical care services and even a decrease in observed mortality
among the critically ill. However, in a comprehensive analysis of Massachusetts
data before and after healthcare reform compared to four states that did not enact
reform (New York, Washington, Nebraska, and North Carolina), no difference was
noted in ICU utilization, discharge destination, or hospital mortality [83]. However,
the number of critically ill patients with insurance increased, as was expected. The
authors cited several hypotheses for their lack of observed mortality difference,
including the unique patient demographics of Massachusetts where only 9 % of
patients were uninsured compared to a national average of 17 %. The population of
Massachusetts also has a higher baseline socioeconomic status and less racial and
ethnic diversity compared to the rest of the nation. Another possibility is that the
association between lack of health insurance and mortality observed in prior studies
may have been due to other unmeasured factors for which lack of insurance served
as a proxy (i.e., poverty). These unmeasured factors may not have changed immedi-
ately following insurance expansion. In a study comparing 5 years before Medicaid
to have expansion to 5 years after expansion in New York, Maine, and Arizona were
found to have a relative reduction in all-cause mortality of 6.1 % or 20 deaths per
100,000 adults compared to neighboring states that did not undergo Medicaid
expansion [84]. Mortality reductions were greatest among older adults, nonwhites,
and residents of poorer counties.

In 2008, Oregon used a lottery system to select from those individuals waiting
for Medicaid expansion. About 2 years after the lottery, 6387 adults who had been
selected to apply for Medicaid coverage were compared with 5842 adults who had
not been selected [85]. Medicaid coverage was associated with a decreased likeli-
hood of a positive screen for depression (-9 %, 95 % CI: —17 to —1.6 %, p=0.02),
increased use of many preventive services, and nearly complete elimination of
potentially catastrophic out-of-pocket medical expenditures. Among those covered
by Medicaid, more cases of diabetes were diagnosed (3.8 % increase, 95 % CI:
1.9-5.7 %) and a higher proportion of patients were using diabetes medications
(5.4 % increase, 95 % CI: 1.4-9.5 %). There was no difference in the use of medica-



278 D.M. Chaves and J.D. Thornton

tions for hypertension or hyperlipidemia, nor was there a difference in average gly-
cated hemoglobin levels. While physical health failed to improve in the first 2 years
following expanded Medicaid coverage, there was greater healthcare utilization and
reduced financial strain.

Work Trajectory and Unemployment

Work may offer many people a sense of accomplishment and well-being, but for
some individuals, work can have deleterious effects on health [86]. Over the last
half-century, women have had increased representation in the labor force. Despite
this increased representation, African American and white women have had signifi-
cantly different work trajectories. Black women are more likely to work in jobs with
lower earnings, little room for advancement, and high risk of termination [87].
Using data from the National Longitudinal Survey of Mature Women, Shippee et al.
found that Black working women who had felt that their work had progressed in the
past 10 years had a 24 % lower mortality risk compared to those who felt that their
work was static or had regressed. This result persisted despite adjusting for personal
demographics, type of occupation, health characteristics, family life, and personal
and household wealth. We were unable to find any studies exploring the effects of
work trajectory on critical care outcomes.

Income Inequality

Income has a significant effect on health outcomes. Low income is associated with
low birth weight, poor educational outcomes, unemployment, work disability, lack
of medical insurance, increased medical expenditures, smoking, and sedentary
activity [88]. It should come as no surprise, therefore, that income inequality is also
associated with differences in all-cause age-adjusted mortality [89]. Across Europe,
countries with a lower proportion of their population in relative poverty have higher
average life expectancies [90].

Bein et al. prospectively administered a questionnaire that assessed patient socio-
economic status (level of education, occupation, income, marital, and health insur-
ance status) to the surrogates of 1006 patients in a 24-bed surgical ICU of a tertiary
hospital in Germany [91]. They found patients of lower socioeconomic status had a
higher adjusted odds for ICU length of stay and a lower adjusted odds for visits
from friends and family compared to patients with higher socioeconomic status.
This result has not been replicated in the United States. In the previously mentioned
study involving multiple hospitals in California, Erickson et al. found that socioeco-
nomic status (and higher admission severity of illness) attenuated the increased ICU
length of stay identified in African Americans [77]. This demonstrates the impor-
tance of including multiple patient level factors in disparities studies.
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In spite of the previously mentioned associations between low income and
increased mortality, a retrospective study of 38,917 patients admitted to either of
two academic medical centers in Boston between 1997 and 2007 found that the
percentage of census tract residents below the federal poverty line was not associ-
ated with all cause 30-day, 90-day, or 1-year mortality [92]. It was also found to not
be associated with 90- and 365-day mortality postcritical care initiation. The study
did not include severity of illness information based on physiologic parameters but
did include comorbid conditions.

In summary, several factors may confound the relationship between race, ethnic-
ity, age and gender, and health outcomes, including genetic predisposition, geo-
graphic location, chronic illness, access to care, and socioeconomic status. Such
factors should be adequately addressed in any study of health disparities before
valid conclusions can be made.

Critical Care Settings and Conditions Where Health
Disparities Have Been Described

Emergency Department

The emergency department remains the primary source of ICU admissions. Despite
this, there is a paucity of data regarding emergency department care of the critically
ill [93]. To our knowledge, there are no national databases tracking critically ill
patients in the emergency department. This leads to an inability to accurately assess
the proportion of emergency department patients that are critically ill, the quality of
the care that is delivered to them, and how our care delivery in this setting has
changed over time.

Even with the lack of national emergency department data on critical illness,
important work in health disparities has been performed in the emergency depart-
ment. A seminal study in health disparities was conducted in an emergency depart-
ment in Los Angeles in 1993, involving chart review for 139 Hispanic and
non-Hispanic white adult patients who presented to the emergency department of a
level I trauma center with isolated long-bone fractures [94]. Hispanics remained
more likely than non-Hispanic whites to not receive pain medication for their acute
fractures after adjustment for several patient and physician characteristics (odds
ratio: 7.5, p<0.01). A follow-up study in the same setting found that despite
Hispanics receiving less analgesia they did not differ from non-Hispanic whites in
their delineation of pain and their physicians rated their pain similar to non-Hispanic
whites [95]. This suggests that other factors were responsible for lack of an equita-
ble receipt of analgesia among Hispanic patients.

Factors affecting triage of critically ill patients in the emergency department may
also influence disparities, and prehospital therapy may influence outcomes in criti-
cal illness by affecting appropriate triage. In one study of patients with sepsis,
patients that arrived by ambulance had a higher likelihood of receiving immediate
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care (including a shorter time to first antibiotics and a shorter time to initiation of
early goal directed therapy) compared to “walkins” [96]. For patients who are
unable to afford the cost of an ambulance and instead present to their local emer-
gency department by their own means, this can significantly affect their survival.
How this further modifies existing racial, ethnic, gender, and age-related disparities
is unclear.

Delayed transfer of patients from the ED to the ICU also has a significant impact
in outcomes. A study conducted using the Project IMPACT database demonstrated
increased ICU and inhospital mortality rates and prolonged hospital lengths of stay
following ICU discharge for patients with at least a 6 h delay in ICU transfer from
the ED [97]. Unfortunately, few patient level demographics were available to look
for associations with health disparities. However, similar findings were demon-
strated in a Brazilian study [98]. Such delays are not uncommon and are related to
availability of critical care beds in the same institution, the need for interhospital
transfer due to need for higher level resources, and physician and nursing staffing in
the emergency department and ICU.

Intensive Care Unit

The intensive care unit is the setting for the majority of studies evaluating health
disparities among the critically ill. Common conditions encountered in the ICU
have received significant attention.

Acute Respiratory Distress Syndrome

In 2012, the definition of ARDS was updated. The new Berlin definition is less
ambiguous and has better predictive validity for mortality compared to the previous
standard, implemented in 1994 by the American-European Consensus Conference
(AECC) [99]. However, the vast majority of ARDS research in general and ARDS
health disparities research in particular has relied on the AECC definition. At pres-
ent, it is unclear what effect the new definition will have on identifying health dis-
parities in ARDS.

Epidemiologic data regarding the incidence and outcomes of ARDS has been
hampered by inconsistent definitions, diagnostic misclassification, single-center
studies, and limited durations of observation. One of the few studies to overcome
these limitations evaluated data from 18 hospitals in King County, Washington as
well as 3 hospitals in adjacent counties [100]. The crude incidence of ARDS was
78.9 per 100,000 person-years, and the age-adjusted incidence was 86.2 per 100,000
person-years. In hospital mortality was 38.5 %. The incidence of ARDS varied by
age ranging from 16 cases per 100,000 person-years among those between the ages
of 15 and 20 years to 306 cases per 100,000 person-years among those between the
ages of 75 and 85 years. In-hospital mortality was also found to vary with age, rang-
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ing from 24 % among those 15-19 years old to 60 % among those 85 years and
older. However, the residents of King County were more affluent, younger, and had
a different racial distribution compared to the United States population, and as a
result, ARDS incidence and mortality data for minorities and individuals of lower
socioeconomic status could not be determined in this study. Using data of patients
who participated in the National Heart, Lung, and Blood Institute multicenter, ran-
domized trials of the ARDS Network, Ely and colleagues found similar disparities
in mortality among older patients with ARDS. Patients at least 70 years of age had
longer times on the mechanical ventilator (median of 19 vs. 10 days, p<0.001),
longer ICU stays (21 vs. 16 days, p<0.01), and a higher risk of in-hospital death
(hazard ratio: 2.5, p<0.001) [101]. Even after passing spontaneous breathing trials,
older patients needed an additional day to obtain unassisted breathing compared to
younger patients (p=0.002), and 3 additional days before leaving the ICU
(»=0.005). However, older patients had fewer preexisting comorbid conditions
compared to the younger group.

A study using the Multiple Cause Mortality Files from 1979 through 1996 for
records containing ICD-9 codes consistent with ARDS found a higher risk of ARDS
among women compared to men and African Americans compared to whites [102].
African American men had the highest ARDS-associated mortality compared to
white men and men of other minority groups (12.8 per 100,000 individuals per year,
compared to 9.1 and 8.6, respectively). African American women similarly had
higher ARDS-associated mortality compared to white women and women of other
minority groups (7.4 per 100,000 individuals per year, compared to 5.4 and 4.7,
respectively). Of particular interest is the fact that a high proportion of African
American decedents with ARDS (27 %) were younger than 35 years of age. In con-
trast, the vast majority of white decedents with ARDS (91 %) were older than 75
years of age. It is unclear whether the higher ARDS-associated mortality rate in
African Americans is due to a higher incidence of acute lung injury (ALI) among
African Americans or a higher case fatality rate among those with ALI. For exam-
ple, the excess mortality may have been due to a higher prevalence of comorbid
conditions, and the authors were unable to adjust for such confounders in their anal-
ysis. Recent work from the ARDS Network found higher 60-day mortality rates
among Hispanics (33 %) and blacks (33 %) compared to whites (29 %) [23].
However, after adjustment for gender, receipt of low-tidal volume ventilation, pres-
ence of comorbid conditions, cause and severity of ARDS, and severity of acute
illness, the association between black race and mortality was no longer significant,
but it persisted among Hispanics. The authors found that 30 % of the association
between black race and mortality was accounted for in severity of illness. Hispanic
ethnicity was not only associated with increased mortality, but also with fewer
ventilator-free days. The associations between race/ethnicity and mortality and
race/ethnicity and ventilator-free days were not affected by accounting for patient
clustering within hospitals. This supports that there were no hospital-specific differ-
ences in quality of care as has been suggested in prior studies. An essential consid-
eration that should be made when accounting for ARDS outcomes is that long-term
survival in ARDS may not be related to the presence of ARDS, but to the age of the
patient, the risk factor for ARDS development, and comorbidity [103].
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Given the higher burden of ARDS and severity of illness among minorities and
older persons, some have questioned whether such patients are adequately repre-
sented in clinical trials. One study compared the rates of enrollment in the ARDS
Network studies at the University of California, San Francisco (UCSF) Moffitt-
Long University Hospital, which is a large academic medical center, and San
Francisco General Hospital, which is the regional safety net hospital [104]. Because
both hospitals were part of the same study site, similar screening practices were
utilized. A total of 7434 patients were screened and 902 (12 %) were enrolled. The
most common reason for not being enrolled was not being medically eligible (45 %
at Moffitt-Long compared to 37 % at San Francisco General). Among eligible
patients, 89 % of patients at Moffitt-Long were enrolled compared to 29 % as San
Francisco General (p <0.001). The biggest factor that influenced enrollment among
eligible patients at San Francisco General was the lack of available surrogates (40 %
of eligible patients compared to only 1 % at Moffitt-Long, p<0.001). Patient and
family refusal was also higher at San Francisco General (6 % vs. 1 % at UCSF,
p<0.02). This was particularly common among minority families.

In a larger study that examined enrollment across the ARDS Network studies,
Cooke et al. found no differences in the likelihood of enrollment across all racial and
ethnic groups [105]. Among excluded patients, minority patients were more likely
to be excluded due to patient inability to consent or lack of a surrogate. African
American patients were more likely to be excluded compared to white patients as a
result of patient or family refusal. Patients over 75 years of age were less likely to be
enrolled than younger patients, but older women were more likely to be enrolled
than older men. Medical comorbidity had the largest effect on enrollment among
older patients. Enrolled patients had lower PAO,/FIO, ratios and were more often
cared for in medical compared to surgical ICUs than nonenrolled patients.

Delirium

The reported incidence of delirium among critically ill patients ranges 16-89 %
depending on the criteria used for assessment and the populations studied. An
important risk factor for the development of delirium in the intensive care unit is
receipt of mechanical ventilation [106, 107]. Patients who experience delirium upon
admission are more likely to have prolonged hospitalizations. Mortality is higher
among patients with delirium compared to patients without delirium (34 % vs.
15 %, HR: 3.2, p=0.008) [108]. The risk for delirium increases with increasing age
with a prevalence of 14 % among those over age 85 [109]. Among older patients,
dementia is a significant risk factor for the development of delirium [110].
Unfortunately, delirium is often missed by both intensivists and ICU nurses due to
its overlap with dementia, its fluctuating nature, and infrequent use of validated
screening instruments [111]. Little information is available regarding the effects of
patient and hospital factors and delirium-related outcomes.
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Stroke

Most disparities-related research in the field of neurocritical care has focused on
patients with stroke. In 1999, the Centers for Disease Control and Prevention listed
decline in deaths from coronary heart disease and stroke as one of the ten greatest
public health achievements in the US [112]. However, while the mortality from
stroke continues to decline, the mortality among different subgroups with stroke is
widening suggesting worsening of health disparities. In 2010, non-Hispanic whites
between the ages of 45 and 64 years had a mortality rate from stroke of 16.8 per
100,000 population compared to 18.5 per 100,000 in Hispanics and 46.2 per 100,000
among African Americans of the same age [113]. Hispanics may have a higher
stroke incidence, but they have a similar stroke mortality compared to non-Hispanic
whites. This may be due to the varied effects of stroke among Hispanic subgroups.
For example, Mexicans may have a lower mortality from stroke compared to Puerto
Ricans and Cubans [114]. Researchers suggest that observational studies with overs-
ampling of Hispanic participants are needed to better understand these findings.

The mortality rate ratio for stroke has not improved significantly for African
Americans compared to whites, and African Americans continue to have a 2-3
times greater prevalence. This widening of the mortality rate is generally attributed
to whites having more timely access to intensive stroke-related critical care services
compared to African Americans [115]. Another reason is the impact of conditions
conferring an increased risk for stroke such as smoking and elevated blood pressure.
Using data from the REGARDS study, Howard et al. found that a 10 mmHg increase
in systolic blood pressure was associated with an 8 % (95%CI: 10-16 %) increase
in stroke risk in whites, but a 24 % (95 % CI: 14-35 %) increase among African
Americans [116]. In a Cox proportional hazard model adjusting for gender and use
of hypertensive medications, African Americans between the ages of 45 and 64 with
systolic blood pressures less than 120 mmHg had a similar risk of death compared
to whites of the same age (HR: 0.9, 95 % CI: 0.5-1.6). However, with systolic blood
pressure between 140 and 159 mmHg, African Americans had an increased risk of
death compared with whites (HR: 2.4, 95 % CI: 1.2-4.7). In the Greater Cincinnati/
Northern Kentucky Stroke Study (GCNKSS), African Americans were found to
have twice as many small-vessel strokes and strokes of undetermined cause com-
pared to whites [117]. African Americans also had 40 % more large-vessel strokes.
The unequal distribution of different types of strokes by race suggests additional
factors may be playing a role that have yet to be identified.

Socioeconomic status is also strongly associated with stroke outcomes. In the
previously mentioned GCNKSS study, 39 % of the excess risk for stroke among
African Americans compared to whites was due to poverty [118]. In the Netherlands,
lower education levels were associated with higher disability rates within the 3
years following a stroke and a greater likelihood of requiring institutionalized care
[119]. When education and income were combined into a proxy measure for socio-
economic status, low socioeconomic status was associated with increased stroke
mortality in men (p<0.001) and accounted for 14—46 % of excess stroke risk in



284 D.M. Chaves and J.D. Thornton

African Americans (p <0.05) [120]. Among women, the same relationship between
socioeconomic status and mortality was not found.

Despite accounting for over 60 % of patients presenting with stroke, women have
a 30 % lower odds of receiving rt-PA treatment compared to men [121]. This gender
disparity exists in spite of ample data demonstrating the cost effectiveness of throm-
bolysis in acute stroke in both men and women [122, 123]. Part of the explanation
may be gleaned from a study conducted in 12 hospitals in the Netherlands where
women were more likely to present with stroke at an older age and after the allotted
4-h time window for administration [124]. Unfortunately, in the US, the rates of
thrombolysis for acute stroke are extremely low for all patients and have been slow
to improve (1.4 % in 2001 to 4.5 % in 2009) despite rt-PA being available for use
since 1996 [125]. With such abysmal rates of utilization overall, differences by race
or gender are difficult to detect.

Regional disparities have been well defined in regards to stroke outcomes. For
over four decades, we have noted a significant difference in stroke outcomes of
patients residing in the 11 state region extending from Louisiana to Virginia [126].
In fact, the average mortality is 20-25 % higher in this “Stroke Belt” compared to
the rest of the nation [115]. The NIH-sponsored Reasons for Geographic and Racial
Differences in Stroke (REGARDS) project is a population-based longitudinal
cohort study examining the risk factors for stroke among 30,239 African American
and white persons over age 45. Participants were recruited from 2003 through 2007
and followed through 2011. African Americans and inhabitants of the “Stroke Belt”
were oversampled. A recent finding from that study demonstrated that only 20 % of
African American and white stroke participants were evaluated in a Joint
Commission-certified primary stroke center. While race and gender were not asso-
ciated with clinical evaluation at a Joint Commission accredited primary stroke cen-
ter, both rural residence (OR: 0.39; 95 % CI: 0.22-0.67) and a history of previous
stroke (OR: 0.46; 95 % CI: 0.27-0.78) were [127]. A study by the Neurocritical
Care Society found the greatest need for neurocritical care units was located in the
South, where access is the poorest [128]. This region of the US may also have a
higher incidence of cognitive decline suggesting the risk for additional adverse neu-
rologic events may also be prevalent [129]. However, preliminary work has not
demonstrated a relationship between residing in a health professional shortage area
and use of less cardiovascular disease preventative medications [130].

Trauma

Disparities have been documented for critically ill patients following traumatic
injury. Using the National Trauma Data Bank, which is the largest database of
trauma inpatients in the United States comprising almost 700 trauma centers and
hospitals, Haider et al. found that race and insurance status were associated with
mortality [131]. African Americans and Hispanics with insurance had higher mor-
tality rates compared to whites with insurance (OR: 1.2, 95 % CI: 1.1-1.2 and OR:
1.5, 95 % CI: 1.4-1.6). However, uninsured African Americans and Hispanics had
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even higher rates compared to whites with insurance (OR: 1.8, 95 % CI: 1.6-1.9 and
OR: 2.3, 95 % CI: 2.1-2.5). In a subsequent reevaluation of the National Trauma
Data Bank including adjustment for centers caring for a high proportion of minority
patients (=50 %), Haider et al. found that the association between race and mortal-
ity was significantly attenuated after accounting for the overall high mortality rates
observed in hospitals carrying for predominantly minority trauma patients [132,
133]. As stated previously, consideration of factors confounding the relationship
between race, ethnicity, and adverse outcomes must be included in disparities
research to derive an accurate understanding of the underlying mechanisms at work.

Following trauma-related ICU stays, African American and Hispanic patients
are less likely to be transferred to a rehabilitation service compared with non-
Hispanic whites (OR 0.85; 95 % CI 0.8-0.9, p<0.0001) [134]. This may be
explained by lack of health insurance [135].

In a review of adult trauma patients with a hospital length of stay >72 h in the
National Trauma Data Bank, women experienced a 21 % lower adjusted odds of
death compared to men [136]. Women were also less likely to experience many of
the complications following trauma that men experienced including ARDS, pulmo-
nary embolism, and acute kidney injury. Women did have an increased risk of respi-
ratory tract infections compared to men.

Elderly trauma patients have a greater risk of complications and an increased risk
of death compared to younger trauma patients. The mortality risk for trauma
increases significantly after age 57 (OR: 5.6, p=0.04) compared to the youngest
patients [137]. Given this increased risk, elderly patients derive a significant
mortality benefit from admission to a trauma center (OR: 0.83, p=0.04). In fact, the
number needed to transfer to prevent one death decreases as the patient’s age
increases. Despite this compelling evidence, many elderly patients continue to be
improperly triaged to less than ideal settings rather than high-level trauma centers.

Pulmonary Embolism

Pulmonary embolism (PE) represents a significant cause of morbidity and mortality,
contributing to at least 100,000 deaths in the United States each year. As the most
common preventable cause of mortality during hospitalization, pulmonary embo-
lism is known to be a risk factor for short- and long-term complications with an
attributed mortality of 2—6 % in stable patients and up to 30 % in those presenting
with hemodynamic instability or shock. In a very large sample (1.3 million) of sur-
gical and nonsurgical patients from the Nationwide Inpatient Sample, the propor-
tion of white patients diagnosed with pulmonary embolism decreased from 83 % in
1998 to 76 % in 2004 while the proportion of African American patients diagnosed
with pulmonary embolism increased from 12 % in 1998 to 16 % in 2004. The over-
all case fatality rate from pulmonary embolism decreased from 12.3 % in 1998 to
8.2 % in 2005 [138]. However, the nationwide the case fatality rate stratified by race
was not reported. Heit et al. found racial differences in presentation and risk factors
for pulmonary emboli among 2397 patients enrolled from seven centers of the CDC
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Thrombosis and Hemostasis Centers Research and Prevention Network between
2003 and 2009 [139]. African American were less likely to present with deep venous
thromboses and pulmonary emboli compared to whites (20 % vs. 27 %, p = 0.006).
African Americans were also less likely to present with isolated deep venous throm-
boses without pulmonary emboli compared to whites (52 % vs. 58 %, p = 0.02).
However, African Americans were more likely than whites to present with pulmo-
nary emboli without deep venous thromboses (28 % vs. 14 %; p<0.0001). African
Americans also had a lower prevalence of identifiable risk factors such as family
history, diagnosed thrombophilia, oral contraceptive use, recent trauma, recent sur-
gery, and infection. However, African Americans were more likely to be obese and
to have hypertension, diabetes mellitus, HIV, sickle cell anemia, and end-stage renal
disease. The authors posit that African Americans may have undiscovered heritable
factors that may be conferring an increased risk for pulmonary emboli. Among
patients admitted to Pennsylvania hospitals, African American patients had a higher
30-day mortality from pulmonary embolism compared to white patients after adjust-
ing for risks for thromboembolic disease, pulmonary embolism prognosis, hospital
bed size, insurance status, and treatment (OR: 1.3, 95 % CI: 1.1-1.6) [140]. It is
unclear if the mortality differences were attributable to differences in treatment,
pattern of thrombosis, or other unidentified factors.

Challenges to Exploring the Topic of Health Disparities
in Critical Illness

Over a decade ago, Judith Kaplan and Trude Bennett challenged us to rethink how
we use race and ethnicity in biomedical publications [20]. Yet, many of the concerns
that they expressed remain unresolved today (Table 13.2). Race and ethnicity con-
tinue to be used as fixed, mutually exclusive categories, ignoring the fact that an
increasing number of individuals identify with more than one racial/ethnic group
and that racial and ethnic self-identification may change with time. Race and ethnic-
ity also continue to be used as poor substitutes for the true factors that need to be
identified including income, insurance status, location where healthcare was deliv-
ered, neighborhood of residence, and work trajectory. This not only leads to false
declarations, but it prevents the field from moving forward as it implies that such
factors and their associated outcomes are not modifiable.

It is time for the field of health disparities in critical illness to quickly leap forward
from descriptive to intervention-oriented research. Moreover, future research needs
to emphasize the specific mechanisms serving as the basis for health disparities
development by including more detailed analyses incorporating patient, provider,
and hospital-level factors. Journals can facilitate this change by creating consensus
guidelines for the publication of health disparities research. A clearer understanding
of the underlying factors at work may facilitate the design of novel interventions that
can be rigorously evaluated to determine their effect on reducing health disparities.
With the rapid changes to critical care looming on the horizon due to a surging
demand for services, we cannot afford to continue to be spectators in this crisis.
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