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Abstract
Objective—We evaluated the effect of perceived discrimination, optimism, and their interaction
on health care utilization among African American adults with sickle cell disease (SCD).

Methods—Measures of optimism and perceived discrimination were obtained in 49 African
American SCD patients. Multiple regression analyses controlling for sex and age tested effects of
optimism and perceived discrimination on the number of emergency department visits (ED) and
number and duration of hospitalizations over the past year.

Results—A perceived discrimination-optimism interaction was associated with number of
emergency departments visits (b = .29, p = .052), number of hospitalizations (b = .36, p = .019),
and duration of hospitalizations (b = .30, p = .045) such that those with high perceived
discrimination/high optimism had the greatest health care utilization.

Conclusions—African American SCD patients with high perceived discrimination/high
optimism had greater health care utilization than patients who reported either low perceived
discrimination or low optimism. This study suggests that patient personality and coping styles
should be considered when evaluating the effects of stress on SCD-related outcomes.
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BACKGROUND
Sickle Cell Disease

Sickle cell disease (SCD) is one of the most commonly inherited diseases with more than 89
000 known cases in the United States.1 Although medical treatment for SCD has drastically
improved, patients with the disease continue to have an extremely low life expectancy that is
approximately 30 years below that of persons without SCD.2,3 Individuals with the disease
typically experience complications due to sickled red blood cells that clump together and
adhere to walls of capillaries and veins resulting in vaso-occlusion.4 These vaso-occlusive
events lead to frequent painful episodes (the hallmark of SCD and the most common reason
for hospitalization beyond infancy) and end-organ damage.5 One in 5 patients with SCD
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experiences 3 or more acute care encounters each year, and the frequency of readmissions
within 30 days is greater than 30%.1 The estimated yearly health care cost for SCD in the
United States is approximately $1.1 billion.6 SCD-related problems result in a
disproportionately high use of health care resources, as indexed by the number of emergency
department visits, hospitalizations, and days hospitalized each year.6,7

African Americans, Perceived Discrimination, and Hypertension
SCD is an economic burden to patients and their families, most of whom are already socially
and economically disadvantaged.8 The daily psychosocial stress experienced by patients
with SCD provides an added risk for poor disease outcomes.9 For example, hypertension, a
factor associated with chronic stress in normal participants, may be associated with more
harmful outcomes in SCD patients since small changes in blood pressure might pose a large
risk to this population.10,11 Perceived discrimination represents a stressful experience that
may not only be common to individuals with SCD but may also have serious health
consequences.

Patients with SCD often perceive discriminatory treatment due to their chronic need for
narcotic medications during painful events and providers’ reluctance to prescribe them; as a
result, patients are frequently viewed as drug addicts.12,13 Further, even outside of the
medical system, persons with SCD have to deal with the stigma of the disease.14 The
experience of discrimination may also be magnified because patients with SCD are typically
racial/ethnic minorities. African Americans often have less trust in their physicians, clinical
research, and hospitals, and feel they would receive better treatment if they were of a
different race.15–20

Several studies have shown that experiences of racial discrimination are associated with
poor health and an increased rate of hypertension among African Americans.21–24

Individuals who experience long-term background stressors (eg, discrimination) also show
an impaired response and a delayed recovery from acute stress.25

Among African Americans, perceived discrimination has a significant negative effect on
both mental and physical health;10 however, high perceived discrimination does not
consistently lead to negative health outcomes. Evidence suggests that personality factors and
coping styles may moderate the health effects of discrimination and other psychosocial
stressors.26 For instance, a person’s interpretation or response to hostile or ambiguous
stimuli, as a result of a particular personality or coping style, may largely determine its
physiological and/or psychological impact. Coping styles such as denial or suppression, for
example, have been linked to greater levels of hypertension than coping styles that employ
problem solving or active coping.22,27–29

Optimism and Health
Personality has long been implicated in behavioral and health outcomes.30–35 However, no
studies have specifically examined the effect of personality on perceived stress in SCD. In
this population, personality traits may moderate the association between perceived
discrimination and health outcomes.

One such personality trait, optimism, defined as a generalized expectation that good things
will happen, has been significantly associated with a variety of physical health indicators
including mortality, survival, cardiovascular outcomes (eg, recovery following coronary
artery bypass surgery, cardiovascular mortality, coronary heart disease), cardiophysiological
markers (including immune function), immune function only, cancer outcomes, outcomes
related to pregnancy, physical symptoms, and pain.36 Optimism, as assessed by the Life
Orientation Test used in the current study, was associated with reduced incidence of medical
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complications following coronary artery bypass surgery and angioplasty as well as reduced
progression of atherosclerosis in a number of studies.35

On the other hand, unrealistic optimism, defined in one study as the mistaken belief that
one’s chances of experiencing problems are lower than those of other people,37 may be
associated with greater health risks.38,39 Unrealistically, optimism has been associated with
a wide variety of health events, including risk of heart attack, becoming ill, developing skin
cancer, and breast cancer.37 Studies have also demonstrated psychological costs and
behavioral health risks associated with unwarranted positivity.40,41 For example, unrealistic
optimism has been associated with depression and engaging in harmful alcohol-related or
tobacco smoking-related events.37,42,43

Few studies have examined optimism in SCD. One study of adolescents with SCD found
that among those with higher levels of optimism, use of opioid medication was more highly
correlated with reported pain level than for those with lower levels of optimism.44 This
suggests that optimistic patients may be able to better match their medication use according
to the pain severity they are experiencing as compared with less optimistic patients.

Little is known about how optimism interacts with perceived discrimination to predict
health-related outcomes. One study by Richman et al, examining the interaction between
optimism and perceived discrimination, found that among African Americans reporting high
perceived discrimination, those who were optimistic showed the highest cardiovascular
reactivity and slowest recovery to an anger-recall task.45 Cardiovascular reactivity is defined
as the blood pressure and pulse reactivity to a stressor such as an anger-recall task, where
participants are asked to describe aloud an event when they were angry at another person.46

Therefore, given the results of Richman et al’s study, we would expect that individuals who
experience high levels of discrimination and yet are highly optimistic might have poorer
psychological, physiological, and behavioral responses to stress than individuals who are
highly optimistic and/or experience little discrimination.

Given the impact of perceived discrimination and optimism on stress responsivity among
healthy African Americans, it may be informative to explore the effect of perceived
discrimination and optimism on disease outcomes in an SCD population, a group exposed to
high levels of stress and among whom small changes in blood pressure can lead to
deleterious health outcomes.11 In SCD, cells become stiff and viscous, hindering blood
circulation. Hypertension in SCD is therefore hypothesized to contribute to greater pain
symptomatology and further medical complications due to rapid circulation of abnormal
cells and the resulting endothelial damage. This process is described elsewhere as it applies
to normal participants.47

In the current study, we aimed to determine the interactive effects of perceived
discrimination and optimism on the health care utilization of persons with SCD. Given
previous findings showing an interaction between perceived discrimination and optimism on
health,45 we hypothesized that patients with SCD who report higher levels of perceived
discrimination and optimism will report more frequent emergency department visits and
hospital admissions and longer hospital stays.

METHODS
Sample

Participants in this study were recruited from the patient population of the Sickle Cell Clinic
at Duke University Medical Center in Durham, North Carolina. Recruited participants gave
written informed consent using forms approved by the institutional review board (IRB) and
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completed the IRB-approved protocol. Participants were African American patients aged 18
years or older with a confirmed diagnosis of SCD by the attending hematologist based on
hemoglobin electrophoresis. All literate patients with SCD were eligible unless they
exhibited symptomological (eg, emergency department visit) or scheduling complications
(eg, already participating in another conflicting study). Subjects were given $25 upon
completion of the study. The present study is based on data obtained from 49 adult
participants (71% female; mean age, 37 ± 13). Study coordinators then distributed a printed
packet with demographic, psychosocial, and SCD health care utilization questionnaires to be
completed by the participant.

Psychosocial Measures
Everyday discrimination—The Everyday Discrimination scale48 assesses the frequency
of chronic, routine, and covert experiences of unfair treatment, and measures the construct
perceived discrimination. The 11-item measure asks, “In your day-to-day life, how often
have any of the following things happened to you?” The respondent then lists how
frequently s/he is, for example, “treated with less courtesy than others,” “threatened or
harassed,” or “people act as if they think you are not smart.” Questions ask about general
experiences of discrimination and are not necessarily specific to discrimination experienced
in the health care setting. Response choices ranged from “almost every day” to “never” on a
6-point Likert scale. The Everyday Discrimination scale has demonstrated high levels of
internal consistency with Cronbach’s α reliability coefficient of 0.87, item-total correlations
that range from 0.50 to 0.70, and split-half reliability48 of 0.83.

The mean perceived discrimination score of 17.61 (SD, 17.43) for the current sample was
relatively lower than in previous samples. In a cross-sectional sample of 330 individuals,
authors reported an average score of 2.07 (± 0.81) in 2001 on a 5-point Likert scale, 5-item
version of the measure.49 A conversion from this version of the instrument to the version
used in this current study would yield an average total score of 22.36. In a more recent
sample of 296 older African American adults of which 70% were women, authors reported
an average score of 1.82 (± 2.1) on a 4-point Likert scale version of the entire 9-item
measure.50 A conversion from this version of the instrument to the version used in this
current study would yield an average total score of 24.57. The measure has also been
validated as a measure of everyday discrimination in a 5302-member cohort of African
Americans and is thought to be appropriate for use in health studies.51

Life Orientation Test—Participants’ trait optimism was assessed using the Revised Life
Orientation Test (LOT-R)52 for trait optimism levels. The LOT-R is a 10-item scale with 2
filler items: 4 positively worded items and 4 negatively worded statements. Respondents
indicate their levels of agreement with a range from strongly disagree to strongly agree (1–
5) on a 5-point scale. Negative scores are reversed and a single sum score is obtained, with
higher scores indicative of higher optimism.52 The LOT-R scale has also demonstrated high
levels of internal consistency and convergent and divergent validity. In Scheier, Carver, and
Bridges’ 1994 study of 4309 participants, psychometric testing reveals a range of scores
from 0 to 32, with a mean of 14.33 (SD, 4.28), for the college aged; sample item-scale
correlations ranged from 0.43 to 0.63, an internal reliability of 0.88, and a Cronbach’s α52

of .082.

Health care utilization—This measure consists of 5 items, including number of
emergency department visits, hospitalizations, and days spent in the hospital, on
hospitalizations. These measurements were asked regarding the period within the last 12
months. These questions are adapted from Harrison and colleagues.53
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Analysis
All analyses were conducted using SAS v.9, Cary, North Carolina. The current study had
power to detect a 0.25 effect size (Cohen’s f2) for β based on p value of .05. All predictor
and outcome variables were standardized with a mean of 0 and a standard deviation of 1.
Number of emergency department visits and number of hospitalizations variables were
positively skewed and were therefore log-transformed to provide a more normal distribution.

Regressions were used to test effect of covariates, age, education (continuous variables), and
sex on outcome variables: number of emergency department visits, hospitalizations, and
days spent in the hospital. Participants reported education level by reporting years of
education completed using a 0 years to ≥21 years scale. A priori hypotheses were tested in
multiple regression models with age and sex included as covariates following Richman et
al.45 Since education was not related to other dependent or independent variables (all p > .
05), it was not used in further analyses. Perceived discrimination, optimism, and their
interactions were entered as independent variables in each model predicting health care
utilization: number of emergency department visits, number of hospitalizations, and number
of days spent in the hospital.

Using hierarchical multiple regression, demographic covariates are entered first, then
perceived discrimination and optimism main effects, then 2-way interactions (eg, perceived
discrimination × optimism) predicting health care utilization. Interaction plots used
maximum and minimum values to represent high and low levels of the primary predictor (ie,
perceived discrimination) and maximum and minimum values to represent for high and low
levels of the moderator (ie, optimism).

RESULTS
Descriptive Statistics

As shown in Table 1, the sample included 35 women and 14 men, with a mean age of 37
years old. The mean education level was 13.77 years of schooling or approximately an
associate’s degree. The mean level of perceived discrimination was 17.61, which is less than
approximate means (ie, 24.57, 22.36) derived from previous samples described above.49,50

The mean level of optimism was 16.57, which is greater than means (ie, 14.33) from
previous studies described above.52 The mean number of emergency department visits was
6.3; the mean number of hospitalizations was 4.33; and the mean number of days spent in
the hospital was 4.68.

Significant age differences were found for number of emergency department visits (b = −.
28, p = .047) and number of days spent in the hospital (b = −.34, p = .0179), suggesting that
older patients had fewer emergency department visits and shorter hospital stays. A trend in
sex differences was found for perceived discrimination (b = −.61, p = .052). In the current
sample, Cronbach’s α for raw optimism scores was 0.70 and for raw perceived
discrimination scores was 0.86.

Perceived Discrimination and Optimism Associations With Health Care Utilization
As hypothesized, there was a significant perceived discrimination × optimism interaction
effect on SCD-related health care utilization: number of emergency department visits (b = .
29, p = .052), number of hospitalizations (b = .36, p = .019), and number of days spent in the
hospital (b = .30, p = .045), as seen in Tables 2 to 4. The effect of this interaction was
similar across all 3 outcomes. As shown in Figure 1, as perceived discrimination increases,
there is an increase in the number of emergency department visits among those with high
optimism and a decrease among those with low optimism. The nature of the interaction for
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number of hospitalizations is illustrated in Figure 2. As perceived discrimination increases,
there is an increase in the number of hospitalizations among those with high optimism and a
decrease among those with low optimism. As shown in Figure 3, as perceived discrimination
increases, there is an increase in the number of days spent in the hospital among those with
high optimism and a decrease among those with low optimism.

Controlling for covariates sex and age, the main effects of perceived discrimination on
number of emergency department visits (b = .22, p = .142), number of hospitalizations (b = .
02, p = .871), and number of days spent in the hospital (b = −.21, p = .153) were all
nonsignificant. Controlling for covariates, the main effects of optimism on number of
emergency department visits (b = −.05, p = .737), number of hospitalizations (b = .06, p = .
695), and number of days spent in the hospital (b = .05, p = .714) were also all
nonsignificant.

DISCUSSION
Consistent with our primary hypothesis, our study showed significantly greater health care
utilization as indexed by more frequent emergency department visits and hospitalizations
among patients with SCD who reported higher perceived discrimination (perceived
discrimination) and trait optimism, whereas among patients who reported low optimism,
increasing perceived discrimination was associated with a decrease in health care utilization.
For length of hospital stay, low optimism was still protective but only in the presence of
high discrimination, as the high perceived discrimination and low optimism group reported
fewer days per hospitalization.

Patients reporting higher perceived discrimination and optimism may be exhibiting
unrealistic levels of optimism, and, ultimately, a greater need for medical assistance to cope
with SCD crises. As described above, this style of coping may be associated with adverse
health consequences.38,39

We also found that older patients with SCD in the sample reported significantly fewer
number of emergency department visits and number of days spent in the hospital. Very little
work has compared functioning in older and younger patients, although one study also found
that older patients with SCD reported significantly fewer number of emergency department
visits than younger patients.54 This study also reported that older patients utilized greater
outpatient services. Together, these data suggest that older patients may have different
patterns of health care utilization than younger ones. It is possible that survival bias accounts
for this discrepancy; older patients with SCD may be hardy survivors who are able to cope
more effectively with their disease. These findings may also reflect a treatment preference
that changes with age or that has changed over time along with health care structure and
availability—creating a culture that encourages younger adults to seek care in an emergency
department rather than an outpatient clinic. Possible societal and/or individual moderating
variables that change over time or with age should be explored in future prospective studies.

We found a nonsignificant trend for men to report more discrimination than women. This
finding is difficult to interpret both because it was only marginally significant and because
of the small number of men in our sample. However, this trend does reflect similar findings
in national studies that men across races are nearly twice as likely as women to report
frequent day-to-day discrimination.55

There are several limitations of the current study that must be acknowledged. First of all,
these findings are based on retrospective self-reports for both predictor (eg, perceived
discrimination, optimism) and outcome (eg, number of emergency department visits,
number of hospitalizations, and number of days spent in the hospital) variables. To confirm
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that high perceived discrimination is indeed causing a more adverse clinical course in
patients with SCD who have high levels of optimism, it will be necessary to conduct a
prospective study showing that the perceived discrimination × optimism interaction predicts
subsequent number of emergency department visits, number of hospitalizations and number
of days spent in the hospital in a larger sample of patients with SCD who are followed over
a period of time.

While our indicators of health care utilization approximate the current knowledge regarding
progressive SCD severity, these measures may not necessarily represent a valid construct of
SCD severity given the potential for confounders in self-reported report data. Moreover,
patients who, for example, visit the emergency department regularly or undergo regular
hospitalizations may not necessarily be those who are in the greatest need of these services.
However, with a paucity of literature on SCD disease progression and a lack of a standard
indicator of disease severity, we are limited in our measures. Fortunately, our measures were
adapted from previous literature and created alongside SCD physicians who witness and
track clinically the real-life difficulties facing patients with SCD.9,53 Since no standard
disease indicators exist as they do for other conditions (eg, hypertension, diabetes, or heart
disease), the measures of health care utilization may more effectively capture a patient’s
SCD-related disability than more objective measures (eg, measure of tissue damage).

In conclusion, the present study’s findings suggest that patients with SCD who have greater
optimism but who also report higher levels of perceived discrimination may be susceptible
to a more adverse clinical course and greater utilization of medical services. We believe that
the current findings require replication in a larger prospective study. Further, to help
decrease the cost of patient health care utilization, more studies examining behavioral
interventions in the sickle cell population are needed—specifically those targeting
psychological factors such as optimism and perceived discrimination.
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Figure 1.
Perceived Discrimination × Optimism Interaction Is Associated With Number of Emergency
Department Visits
Abbreviations: ED, emergency department; OPT, optimism; PD, perceived discrimination.
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Figure 2.
Perceived Discrimination × Optimism Interaction Is Associated With Number of
Hospitalizations
Abbreviations: ED, emergency department; OPT, optimism; PD, perceived discrimination.
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Figure 3.
Perceived Discrimination × Optimism Interaction Is Associated With Days per
Hospitalization
Abbreviations: ED, emergency department; OPT, optimism; PD, perceived discrimination.
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Table 1

Descriptive Statistics and Study Variable Means

Variable Mean Standard Deviation Max/Min

Sex 35 females/14 males

Age 37 13.6 20/77

Education 13.77 2.12 9/18

Perceived discrimination. 17.61 17.43 9/39

Optimism 16.57 4.49 7/24

No. of emergency department visits in last year 6.3 16.06 0/112.5

No. of hospitalizations in last year 4.33 9.21 0/62.5

No. of days in hospital in last year 4.68 4.34 0/17.5
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