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IMPACT OF ETHNICITY, SEX,

AND Socio-EconomiIC STATUS ON THE Risk
FOR HEART FAILURE READMISSION:

THE IMPORTANCE OF CONTEXT

Background: Hispanics are a fast-growing
minority in the United States and have a high
risk for the development of heart failure (HF).
Hispanics have higher HF-related hospital
readmission rates compared with non-His-
panics. However, the risk of readmission in a
largely disadvantaged and majority Hispanic
population has not been evaluated.

Methods: We analyzed data for patients
discharged with a principal discharge
diagnosis of HF from the University of
New Mexico Hospital from 2010-2014.
Student t-test and chi-square analysis were
used to assess the unadjusted associations
between baseline characteristics and 30-
day readmission rate. Multivariable logistic
regression modeling evaluated the associa-
tions between 30-day hospital readmission
rate, socio-demographic characteristics, and
clinical variables.

Results: A total of 1,594 patients were
included in our analysis. Mean age (SD) was
63.1 = 14 and 62.9 +13.8 (P=.07) for His-
panics and non-Hispanics, respectively. Sixty
percent of Hispanics had HF with reduced
ejection fraction compared with 53.9% of
non-Hispanics (P=.012). In unadjusted
analysis, Hispanic ethnicity was associated
with a two-fold increase in HF readmission
rate compared with non-Hispanic ethnicity
(OR 2.0, 95% CI 1.5-2.7). In fully adjusted
models, Hispanic ethnicity showed an 80%
increase in HF readmission rate compared
with non-Hispanic ethnicity (OR 1.8, 95%
Cl 1.2-2.6).

Conclusion: Among patients from a socio-
economically disadvantaged background
living in a Hispanic-majority area, being
Hispanic is associated with higher odds of
30-day hospital re-admission after adjusting
for demographic, clinical and socioeco-
nomic covariates. Our findings show that
further research is needed to understand
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INTRODUCTION

Hispanics are a fast-growing mi-
nority in the United States and have
a high prevalence of cardiovascular
risk factors."* Despite high rates of
obesity, diabetes, hypertension, and
chronic kidney disease, cardiovas-
cular mortality among Hispanics is
lower than non-Hispanics.>* This
finding is commonly referred to as
the Hispanic paradox.’ In regard to
the Hispanic paradox, little data ex-
ist to describe cardiovascular disease-
specific morbidity and mortality
for Hispanics in the United States.®
Despite the described resilience’
and lower general mortality among
Hispanics,®? heart failure risk, preva-
lence, and associated morbidity re-
main significant in this population.'

Hospital data show that older

disparities in Hispanic’s heart failure-related
outcomes. Ethn Dis. 2018;28(2):99-104;
doi:10.18865/ed.28.2.99.
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Hispanics with heart failure have
higher heart failure-related hospital-
ization and readmission rates com-
pared with non-Hispanics."" Hospi-
tal mortality is lower in Hispanics
with heart failure with preserved
ejection fraction (HFpEF) when
compared with  non-Hispanics.®
However, this survival advantage
is not present in Hispanic patients
with heart failure with reduced ejec-
tion fraction (HFrEF).® Hispanics
are more likely to be younger, obese/
overweight, and to have high rates
of diabetes and hypertension; these
factors increase the risk for poor
heart failure outcomes.®'® Although
comorbidities contribute to higher
mortality and readmission rates in
all patients,'”” medical comorbidi-
ties alone do not fully account for
heart failure hospitalization.” So-
cioeconomic status has been associ-
ated with incidence of heart failure
and adverse outcomes' as well as
higher hospital readmission rates
in the general population.’*"” De-
spite higher poverty rates, less edu-
cation, and poorer access to health
care, Hispanics have better or equal
health outcomes compared with

1617 consis-

non-Hispanic  Whites,
tent with the Hispanic paradox.

Hospital readmission rates are
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associated with poor health out-
comes in heart failure patients.
The 30-day readmission rates in a
majority Hispanic population in a
socioeconomically depressed envi-
ronment (with low education levels
and low incomes) have not been
previously described. In our study,
we aimed to evaluate risk factors
associated with the 30-day hospi-
tal readmission rate in heart fail-
ure patients from a socioeconomi-

cally disadvantaged background.

METHODS

Data were collected on consecu-
tive patients with a principal diag-
nosis of heart failure who were dis-
charged alive from the University of
New Mexico Hospital from January
2010 thru December 2014. Patients’
sociodemographic  characteristics,
medical comorbidities, left ventricu-
lar ejection fractions, and multiple
laboratory measures were collected
at the time of hospital discharge. So-
ciodemographic variables included
self-reported race and ethnicity, age,
and sex. Poverty level, education
level, and distance of home from
the hospital (which will be referred
to as ZIP code-related socioeco-
nomic characteristics) were assessed
from the patients’ home ZIP codes.
Poverty level and educational level
were obtained from Census 2010
data; they were defined as, respec-
tively, the percent of houscholds
below the federally determined pov-
erty level and the percent of adults
with less than high school education
in a patient’s ZIP code. Distance
from hospital was calculated us-
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ing the distance between the Uni-
versity of New Mexico Hospital’s
address and a patient’s ZIP code.

Baseline characteristics collected
at the time of hospital discharge were
described using means (+SD) for
continuous variables and frequencies
for categorical variables. Student’s #-
test and chi-square analysis were used
to assess unadjusted associations be-
tween baseline characteristics and
30-day readmission rate. Multivari-

We aimed to evaluate
risk factors associated
with the 30-day hospital
readmission rate in
heart failure patients
from a socioeconomically
disadvantaged
background.

able mixed effects logistic regression
modeling evaluated the associations
between 30-day hospital readmission
rate, sociodemographic characteris-
tics, and clinical variables using ZIP
code as a random effect. Our final
model included all variables found
to be significantly associated with
the primary outcome variable in uni-
variable analysis: self-reported His-
panic ethnicity, sex, diabetes, hyper-
tension, beta-blocker prescription at
discharge for index admission, pre-
served ejection fraction (EF), chron-

ic kidney disease (CKD, defined as
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serum creatinine > 1.5), log-trans-
formed driving distance, inversely
transformed education level, and
inversely transformed poverty level.

RESsuULTS

A total of 1,608 patients with
initial diagnosis of heart failure were
discharged from UNM from Janu-
ary 2010 to December 2014. There
were 777 patients self-reporting His-
panic ethnicity; 817 patients self-
reporting non-Hispanic ethnicity;
14 patients did not provide ethnic-
ity data. Overall mean age (SD) was
63.1 + 14 years; there was no signifi-
cant age difference between Hispan-
ics and non-Hispanics (62.9 +13.8,
63.2 +14.3 years, respectively;
P=.07). The distribution of type of
heart failure varied between the two
groups: HFrEF was more prevalent
in Hispanics compared with non-
Hispanics (60.1%, 53.9%, respec-
tively, P=.01). At index HF admis-
sion, 58.4% of patients were men
and 41.6% were women. Among
women discharged from the hospital
with initial diagnosis of HE 41.4%
had HFrEF and 58.6% had HFpEE.
Among men discharged with initial
HF diagnosis, 68.2% had HFrEF
and 31.8% had HFpEFE. Finally, the
observed 30-day readmission rate
was 13.4% and the readmission rate
was higher for Hispanics than for
non-Hispanics (17.5% vs. 9.6%,
P<.001). (Table 1)

Among the comorbid conditions

respectively;

analyzed, diabetes was more prevalent
in Hispanics compared with non-
Hispanics (54.7% vs. 42.5%, respec-
tively; P<.001). Hypertension and
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Table 1. Baseline characteristics of patients discharged with principal diagnosis of heart failure from University of New

Mexico Hospital, 2010 - 2014

Age years, mean + SD
Female, n (%)
Admission weight in kg, mean = SD
Heart failure
HFrEE, n (%)
Comorbidities
Hypertension, n (%)
Diabetes, n (%)
CKD, n (%)
Laboratory data
Albumin, mean = SD
Serum Cr, mean = SD
NT proBNP mean + SD
Medications
Beta blockers, n (%)
30-day readmissions, n (%)

All, n= 1594 Hispanic, n= 777 Non-Hispanic, n= 817 P
63.1 = 14 62.9 = 13.8 63.2 = 14.3 .07
667 (41.6) 309 (46.6) 354 (53.4) .15
96.3 £ 45 95.2 £ 51.2 97.3 = 38.7 42
907 (56.9) 467 (60.1) 440 (53.9) .01
1088 (68.3) 543 (69.9) 545 (66.7) 17
772 (48.4) 425 (54.7) 347 (42.5) <.001
634 (39.8) 314 (40.4) 320 (39.2) .61
3.0+x0.5 2.94+ 0.5 3.1 £0.5 .20
1.7 £ 3.7 1.5+ 2.3 1.8 =45 .20

10088 = 15871 9789.7 + 14864.3 10378.7 = 16794.5 47
862 (57) 456 (62.5) 406 (51.9) <.001
214 (13.4) 136 (17.5) 78 (9.6) <.001

CKD, chronic kidney disease; Serum Cr, serum creatinine; NT proBNP, B-type natriuretic peptide.

CKD were equally prevalent in both
groups. Albumin, serum creatinine
level, and B-type natriuretic peptide
(BNDP) level on admission were simi-
lar between the two groups as well.
At the time of discharge, 62.5%
Hispanic patients were prescribed
beta-blockers compared with 51.9%
non-Hispanics (P<.001). (Table 1)

On univariate analysis, His-
panic ethnicity (OR 2.0, 95% CI
1.5-2.7), HEpEF (OR 2.0, 95% CI
1.5-2.7), and CKD (OR 2.1 95%
CI 1.6-2.8) conferred a two-fold
increase in the odds of 30-day hos-
pital readmission. Age on admission
to the hospital was not associated
with 30-day readmission rate (OR
1.03 95% CI 0.88—1.2). Female sex
was associated with a 60% increase
in the odds of 30-day readmission
(P=.002). Finally, all measures of
socioeconomic status (SES), except
for household income, were associ-
ated with increased risk of 30-day
(Table 2).

readmission

hospital

After adjusting for comorbidities
and ZIP code-related SES character-
istics, Hispanic ethnicity (OR 1.8,
95% CI 1.2-2.5) and female sex
(OR 1.6, 95% CI 1.1-2.2) were sig-
nificantly associated with of 30-day
readmission risk on multivariable
logistic regression modeling. HF-
pEF compared with HFrEF was not
significantly associated with 30-day
readmission risk after adjusting for
comorbidities and ZIP code-related
SES. Among the various ZIP code-
related SES characteristics, only the
distance of home from hospital (OR
8.7,95% CI 1.9-88) wassignificantly
associated with 30-day readmission.

DiscussioN

Among heart failure patients from
an ethnically and socioeconomically
disadvantaged environment where
poverty rates are high and education
attainment is low, Hispanic ethnic-
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ity, female sex, and living further
from the hospital were significantly
associated with higher 30-day read-
mission rate. The crude odds for re-
admission varied after adjusting for
clinical, demographic, and socioeco-
nomic markers. Our findings suggest
that socioeconomic factors, by them-
selves, may not meaningfully impact
HF readmission rates in our patient
population. However, variability in
this risk by the socioeconomic envi-
ronment, represented by ZIP code in
this analysis, suggests that these fac-
tors in combination, as well as other
unmeasured factors associated with
ZIP code, may still meaningfully
affect the 30-day readmission rate.

Our study is unique in that we
provide data on heart failure 30-
day readmission risk of a popula-
tion living in a socioeconomically
and

where individuals from Hispanic

environment

disadvantaged

background comprise approximately

50% of the state population. Eth-
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nic density, defined as the propor-
tion of ethnic minority residents in
a defined geographic area, has been
associated with poor health care

18-20 data

on the effects of ethnic density vary

outcomes. However, the
by ethnicity.?’ Hispanics appear to
have more consistent positive health
care outcomes compared with other
ethnicities. For example, Hispan-
ics living in neighborhoods with a

Our findings suggest that
socioeconomic ﬁCZ'OVS,
by themselves, may not

meaningfully impact HF

readmission rates in our

patient population.

high density of Hispanics have lower
mortality rates,”” lower cancer and
stroke rates but high diabetes and
low physical activity levels.? There
is, however, a paucity of data evalu-
ating the impact of living in a high
Hispanic density environment and
heart failure outcomes. Our findings
show that despite living in an envi-
ronment where Hispanic ethnicity
represents the majority of the popu-
lation, being from a Hispanic back-
ground confers an increased risk for
hospital readmission independent of
area level SES. This finding suggests
the existence of an underlying health
disparity not explained by SES.

We found a higher prevalence of
HFrEF among Hispanics compared
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Table 2. Univariate association with 30-day readmission rate

Hispanic ethnicity
Age
Female compared with male
HFpEF compared with HFrEF
Comorbidities
Hypertension
Diabetes
CKD
Socioeconomic measures
Distance of home from hospital, miles
Household income
Level of education
% below poverty level

OR 95% ClI P
2.0 1.5-2.7 <.001
1.0 .88-1.2 .66
1.6 1.2-2.1 .002
2.0 1.5-2.7 <.001
1.3 9-1.8 .06
1.2 .9-1.5 32
2.1 1.6-2.8 <.001
4.4 1.7-11.3 .002
.6 A4-1.1 .09
1.9 1.0-3.6 .05
5.4 1.1-27.5 .04

CKD, chronic kidney disease; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with

reduced ejection fraction.

with non-Hispanics. Surprisingly,
while in the univariable analysis, HF-
pEF conferred a two-fold increase in
the odds of 30-day readmission rate,
in our final multivariable model af-
ter adjusting for comorbidities and
socioeconomic variables, heart fail-
ure type was not significantly asso-
ciated with 30-day readmission rate.
Therefore, we must gain further un-
derstanding of the factors associated
with higher 30-day readmission rates
in patients with HFpEF to develop
more effective re-hospitalization pre-
ventive measures. While continued
efforts to understand the various HF-
pEF phenotypes from a pathophysi-
ologic perspective are necessary,” a
focus on non-traditional cardiovas-
cular risk factors as well as social and
cultural population characteristics
will likely aid the development of
readmission prevention strategies.

The prevalence of diabetes was
higher in Hispanics than in non-
Hispanics, consistent with previous
reports.® In unadjusted analysis, dia-
betes was not associated with 30-day
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re-admission rate, and although the
strength of the association increased
in multivariable analysis, this finding
did not reach statistical significance.
Diabetes may still likely play a role
in readmission risk for Hispanics,
but it is the combination of medical
comorbidities and SES that drive the
significance of association between
Hispanic ethnicity and 30-day read-
mission rate. However, after adjust-
ing for these potential confounders
and the place of residence (ZIP code),
the odds ratio for Hispanic ethnic-
ity did not significantly change.

Different from previous stud-
ies,* hypertension and chronic kid-
ney disease were equally prevalent in
both Hispanics and non-Hispanics.
Only chronic kidney disease was sig-
nificantly associated with 30-day re-
admission rate; however, the signifi-
cance of the association decreased
after adjusting for other comorbidi-
ties and SES. This finding suggests
that although chronic kidney disease
plays a critical role in heart failure
patient outcomes, readmission risk
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is associated with a more complex
set of characteristics that include
social and environmental factors.

Our study limitations include the
use of ZIP codes as a surrogate for
population-level, but not individual-
level, measures of SES. However, ZIP
code-related socioeconomic charac-
teristics provide a reasonable estima-
tion of the socioeconomic environ-
ment for the individuals included in
this analysis. Future goals include data
analysis adjusting for patient-specific
measures of SES. Generalizability of
findings to other populations is also a
study limitation; our findings are spe-
cific for the Hispanic population in
the state of New Mexico. Nonetheless,
our findings might represent heart
failure outcomes for US Hispanics
who have undergone a more exten-
sive bilateral acculturation process.

CONCLUSION

Among heart failure patients
from a socioeconomically disad-
vantaged background living in an
area where Hispanic ethnicity is
the majority group in the popula-
tion, Hispanic ethnicity is associ-
ated with higher odds of 30-day
hospital re-admission after adjust-
ing for comorbidities as well as ZIP
code-related socioeconomic char-
acteristics. Our findings illustrate
the need to continue efforts to un-
derstand how factors related to His-
panic ethnicity drive this disparity.
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