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HEART FAILURE HOSPITALIZATION
BY RACE/ETHNICITY, GENDER
AND AGE IN CALIFORNIA:
IMPLICATIONS FOR PREVENTION

Objective: We examined variation in rates
of hospitalization, risk factors, and costs by
race/ethnicity, gender and age among heart
failure (HF) patients.

Methods: We analyzed California hos-
pital discharge data for patients in 2007
(n=58,544) and 2010 (n=57,219) with

a primary diagnosis of HF (ICD-9 codes:
402, 404, 428). HF cases included African
Americans (Blacks; 14%), Hispanic/Latinos
(21%), and non-Hispanic Whites (65%).
Age-adjusted prevalence rates per 100,000
US population were computed per CDC
methodology.

Results: Four major trends emerged: 1)
Overall HF rates declined by 7.7% from
284.7 in 2007 to 262.8 in 2010; despite
the decline, the rates for males and Blacks
remained higher compared with others in
both years; 2) while rates for Blacks (aged
<54) were 6 times higher compared with
same age Whites, rates for Hispanics were
higher than Whites in the middle age
category; 3) risk factors for HF included
hypertension, chronic heart disease, chronic
kidney disease, atrial fibrillation, and
chronic obstructive pulmonary disease; and
4) submitted hospitalization costs were high-
er for males, Blacks, and younger patients
compared with other groups.

Conclusion: Health inequality in HF
persists as hospitalization rates for Blacks
remain higher compared with Whites and
Hispanics. These findings reinforce the
need to determine whether increased ac-
cess to providers, or implementing proven
hypertension and diabetes preventive
programs among minorities might reduce
subsequent hospitalization for HF in these
populations. Ethn Dis.2016;26(3):345-354;
doi:10.18865/ed.26.3.345
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INTRODUCTION:
Previous FINDINGS

Heart failure (HF) is a growing
epidemic and likely to impact 9 mil-
lion US adults by 2030. The lifetime
risk of developing HF at age 40 is one
in five with no gender differences.'
However, with advances in treatment
and management, a decline in hospi-
talization for HF has been recently
observed.*!’  Data

trends according to race/ethnicity,

distinguishing

gender and age are sparse, but avail-
able evidence supports a higher bur-
den of HF among Blacks and His-
panics.®* Moreover, Blacks with HF
tend to be younger and have higher
readmission rates compared with
Whites.”!"""#?!** Similarly, Hispanic
patients were reported to be younger,
had higher readmission rates, and
they tended to be under-insured."
These trends are important, in part,
because as Black and Hispanic popu-

lations age, their early burden of HF
may translate into high costs for the
Medicare program. Only 14% of
Medicare patients have HF, yet HF
patients  consume  approximately
43% of annual Medicare spending.”*
Since prior studies have not provided
hospital cost variations relative to pri-
mary diagnosis of HE this article ex-
amines variations by gender, age and
race/ethnicity in: 1) prevalence of HF
and associated risk factors; and 2)
hospital cost for patients discharged

with a primary diagnosis of HE

METHODS

Sample

We examined 2007 and 2010
California Hospital Discharge Data
(HDDS, obtained from the Cali-
fornia Office of Statewide Health
Planning and Development [OSH-
PD]) on patients (aged 220 years)
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discharged with a primary diagno-
sis of HF (ICD-9 codes 402, 404,
428). Numbers of HF cases were
58,544 in 2007 and 57,219 in 2010.

Data Characteristics

HDDS files are administrative
files that provide patients’ basic de-
mographics such as: age; gender;
county and zip code of residence;
ICD-9 diagnostic codes (both pri-
mary and secondary diagnoses) for
which a hospital in-patient was
treated; race/ethnicity (White, Black,
Hispanic/Latinos, Pacific Islanders/
Asians, Native American, and oth-
ers); the number of admissions; days

this article examines
variations by gender, age
and racelethnicity in: 1)
prevalence of HF and
associated risk factors; and
2) hospital cost for patients
discharged with a primary
diagnosis of HE

in hospital; and charges (US$) for
the stay. Only the attending phy-
sicians gave primary and second-
ary diagnoses. Secondary diagnoses
were used as co-morbidities of HE

While 12% of California’s popula-
tion is composed of Asians (eg, Chi-
nese, Japanese, East Indians), no such
data on ethnic sub-groups are avail-

able in the OSHPD administrative

346

files. Hence, we focused on compar-
ing HF rates, risk factors, and esti-
mated costs across African American
(Black), Hispanic, and White groups.
Two indices of co-morbidity were
computed: 1) a simple count of all
secondary diagnoses for each patient;
and 2) Charlson Index of co-mor-
bidity,” which measures severity of
co-morbidity for each patient. Since
OSHPD files do not provide actual
reimbursed dollars for services, we
used the submitted charges as an es-
timated cost of HF for the year. We
computed two types of hospital costs
for the entire year: 1) costs/charges
for HF alone (HF cost $), the amount
associated with a patient discharged
with HF as a primary diagnosis dur-
ing the year; and 2) total hospital
cost/charges for the year (Total cost
$) that included HF cost plus the
cost for the same patient when he/she
was re-admitted with diagnoses other
than HE Physicians’ charges were not
included in the hospital costs/charges.

Statistical Analysis

Age-adjusted HF rates per 100,000
US adults (2010 Census) were devel-
oped per CDC methodology.® Ad-
ditionally, we estimated age-specific
prevalence for each age category (20—
34, 35-44, 45-54, 55-64, 65-74,
75-84, and 285 years), gender, and
age-specific prevalence ratios (PR) of
HF for each sub-group. Differences
in the prevalence of HF risk factors
by gender, race/ethnicity and age were
evaluated with the Pearson X2 and the
Fisher’s Exact Tests. Group differences
in cost and other continuous vari-
ables were examined by ANOVA or
t-tests. To examine the likelihood of
HF association with each risk factor,
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logistic models were used on the total
sample first and then for each gender
and race/ethnic sub-groups separately.

RESULTS

HF Rates and Changes in
Rates (2007-2010) by Race/
Ethnicity and Gender

The mean age was 73 across both
time periods and both periods includ-
ed almost equal numbers of males
and females; race/ethnicity break-
down was Blacks (14%), Hispanics
(21%) and Whites (65%). Age differ-
ences at both times were statistically
significant by race/ethnicity, whereby
White patients (2010) were older
(mean age + standard deviation = 76
+ 13.5 years), followed by Hispanics
(69 =+ 15.0 years) and Blacks (64 +
15.3 years) (Table 1, columns 2,4,6).

Table 2 (column 4) shows that
the overall HF rate per 100,000 adult
(aged 20 - 85+ years) population, de-
clined by 7.7% from 284.7 in 2007
to 262.8 in 2010. Further, the de-
cline was uneven in that prevalence
of HF among Whites declined by
7.88% (250.1 in 2007, to 230.4 in
2010), Hispanics by 7.04% (316.7 to
294.4), and Blacks by 5.43% (653.4
to 617.9). Despite the overall decline,
rates for Blacks relative to Whites and
Hispanics, have remained more than
two times higher (2:1) both in 2007
and 2010 (Table 2, columns 8-9).

Similarly, rates for males were
nearly 1.5:1 higher than female rates
(Table 2, column 7). Further, Black-
to-White (B/W) rate ratios among
the younger age category (<54 years)
remained higher, namely, 6:1 in both
time periods (Table 2, columns 8-9).
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Table 1: Demographic and clinical characteristics of HF patients in California, 2007 and 2010

Black Hispanic White Total Sample All Male All Female

2007 2010 2010 2010

Factors 2007 2010 2007 2010 2007 2010 200 Non- 2X® Non- Z% Non- 2010 Non-
HF HF HEF HF

n 8,400 8,279 11,769 12,762 38,375 36,178 58,544 13,241 57,219 21,071 29,090 7,824 28,129 13,241
Col. - 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Female% 517 500 503 493 503 489 505 544 492 507 50.8 487 492 513
pge Mean 63 64 69 69 76 76 73 72 73 66 70 64 76 68

SD 1546 153 1494 150 13.50 13.6 142 145 149 163 150 158 142 166
HTN % 92 93 89 90 82 84 85 77 87 70 8 69 88 72
DM % 51 51 64 64 41 40 47¢ 39 47 30 48 30  46* 30
CHOL % 14 10 6 13 14 11 1 1 11 7 10 7 11 8
CHD % 53 51 61 60 64 60 620 40 60" 41 65 45 55 37
MI % 9 9 11 10 11 0 100 4 10 8 10 8 9 7
STRK % 13 13 13 11 12 11 13 14 12 12 11 12 12 12
AFib % 44 45 47 47 62 63 56 51 57 43 58 46 55 39
CKD % 49 56 49 54 40 48 43 22 500 21 53 22 47 19
COPD % 38 37 31 30 41 39 38 24 37 17 37 17 36 17

a. differences between HF and non-HF cases are significant at P<.001.
SD, standard deviation; HTN, hypertension; DM, diabetes mellitus; CHOL, high cholesterol; CHD, coronary heart disease; MI, myocardial infarction; STRK, stroke; AFib,
atrial fibrillation; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease.
Non-HF category excluded all patients with any diagnosis of HE.

These ratios begin to decline at age 65
onwards. Similar trends emerged for
younger adults (<54) when Black-to
Hispanic (B/H) rate ratios were ex-
amined (Table 2, column 9). Here,
younger Blacks (<54) had significant-
ly higher rates compared with His-
panics. Briefly, these data show that
younger Blacks have higher HF hos-
pitalization rates compared with their
White and Hispanic peers. In con-
trast, Hispanic-to-White (H/W) ra-
tios were different from those for B/W
rate ratios. For example, the H/W ra-
tios in 2007 were nearly 1:1 among
Hispanics aged <45 years; in 2010 the
ratios were slightly higher for each age
group except in age group 285 years.

HF Risk Factors by Race/
Ethnicity, Gender and Age
Associations of HF risk factors
were examined two ways: 1) compar-
ing the patient cohorts in each race/
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ethnic and gender category on the ex-
isting percentage (%) of each risk fac-
tor (Table 1, columns 1-14); and 2)
using multiple-logistical regressions
to compute odds ratios (OR) and
95% CI of risk factors associated with
HF in 2007 and 2010 (Table 3, col-
umns 1-2). Overall, more than 50%
of HF patients in 2007 and 2010
(Table 1, columns 7,9) had hyperten-
sion (HTN 85%; in 2007, OR=1.03;
in 2010, OR=1.24, Table 3, columns
1-2), coronary heart disease (CHD
62%; in 2007, OR = 1.63; in 2010,
OR =1.27, Table 3), atrial fibrilla-
tion (56%; in 2007, OR =2.31; in
2010, OR =1.16), and chronic kid-
ney disease (CKD 43%; in 2007,
OR =1.83; in 2010, OR =2.10).

An association of hypertension
and kidney dysfunction is noticeable
in the early ages (aged 35-44 years),
as CKD existed in >40% of younger
patients with HF (Table 4). Moreover,

the prevalence of CKD rose with ad-
vancing age. Specifically, a majority
(54.6%) of these patients had kidney
dysfunction between Stage-III and
Stage-V. Other risk factors impact-
ing more than one-third (>33%) of
the patients across all three groups
(Table 1, columns 7,9; Table 3, col-
umns 1-2) included conditions such as
COPD (38%; 2007 OR=1.69; 2010
OR=2.12), and DM (47%; 2007
OR=1.09; 2010 OR=1.50). While
MI showed a strong relationship to
HF both in 2007 and 2010 (OR=2.18
and OR=1.80 respectively), stroke
remained unrelated to HE Finally,
little variation by ethnicity and gender
emerged as risk factors except for DM
and HTN. Hypertension was more
prevalent and started at a younger
age (aged 20-34 years) in Blacks than
other groups, while diabetes was more
prevalent among Hispanics (starting at
aged 35 years (Table 4, columns 1-2).

347



California HF by Race/Ethnicity and Gender - Husaini et al

Table 2. California heart failure rate per 100,000 and rate ratios by age and ethnicity in 2007 and 2010

. B, . H

dac  Hispnic whie (oWl ML AL MR o B iy
Col. 1/3 Col. 2/3

Col - 1 2 3 4 5 6 7 8 9 10
A]IAges 2007 653.4 316.7 250.1 284.7 333.6 246.7 1.36 2.61 2.06 1.27
2010 617.9 294.4 230.4 262.8 313.1 223.4 1.40 2.68 2.10 1.28

20-34 2007 49.9 7.9 7.9 10.9 12.9 8.0 1.60 6.32 6.32 1.00
2010 47.5 7.6 7.0 9.9 12.1 7.4 1.64 6.78 6.25 1.08

3544 2007 186.8 30.8 29.8 40.4 52.6 27.8 1.89 6.27 6.06 1.03
2010 169.0 30.2 26.1 36.9 49.3 24.0 2.05 6.47 5.60 1.16

45-54 2007 551.0 113.3 88.4 121.8 155.7 88.7 1.76 6.23 4.86 1.29
2010 480.5 101.7 83.2 110.6 146.6 75.1 1.95 5.77 4.72 1.22

5564 2007 1,010.1 352.8 218.7 287.7 351.2 228.8 1.53 4.62 2.86 1.61
2010 977.7 317.9 196.3 262.8 327.0 202.9 1.61 4.98 3.08 1.62

65-74 2007 1,558.7 816.7 558.6 658.6 763.9 569.4 1.34 2.79 1.91 1.46
2010 1,469.6 758.7 523.6 615.3 723.0 524.0 1.38 2.81 1.94 1.45

75.84 2007 2,240.4 1,692.1 1,287.9 1,398.8 1,582.8 1,270.6 1.25 1.74 1.32 1.31
2010 2,157.9 1,561.3 1,175.6 1,291.3 1,479.3 1,160.2 1.28 1.84 1.38 1.33

85 2007 4,307.4 3,071.5 3,210.6 3,252.6 3,749.3 3,013.0 1.24 1.34 1.40 .96
2010 4,290.7 2,961.2 2,983.6 3,003.3 3,524.9 2,743.8 1.29 1.44 1.45 .99

18-64 2007 361.0 97.3 67.9 90.8 113.2 69.3 1.63 5.32 3.71 1.43
2010 334.2 88.3 61.5 82.8 105.9 60.5 1.75 5.43 3.78 1.44

~65 2007 2,048.0 1,323.3 1,058.9 1,155.8 1,326.0 1,038.6 1.28 1.93 1.55 1.25
2010 1,967.6 1,236.0 979.3 1,070.9 1,246.2 949.9 1.31 2.01 1.59 1.26

B, Blacks; W, Whites; H, Hispanics.

Hospital Costs by Race/
Ethnicity and Gender

Overall Costs

We examined three factors that
impact submitted hospitalization
costs: 1) number of co-morbidities
and Charlson Comorbidity Index;
2) number of admissions; and 3)
length of hospital stay (in days). We
first examined cost differences for
the total 2007 and 2010 samples
(Table 5, columns 4, 8) and then
cost variations by ethnicity, gender
and age categories (aged <64 vs 265
years). Significant findings included
a 6.7% increase in cost of HF alone
from $71,995 in 2007 to $76,839 in
2010 (Table 5, columns 4, 8). Simi-
larly, the total annual cost increased

by 4.01% from $143,270 in 2007 to
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$149,020 in 2010. It may be noted
here that more than 50% of the re-
admissions and the total costs for the
year included the costs for HF alone.
Thus, the higher total costs of the year
reflect all cost factors including the
number of readmissions (more than
2), number of co-morbidities (more
than 3), and length of hospital stay
(14+ days; Table 5, columns 4, 8).

Costs by Race/Ethnicity and
Gender

Submitted costs also varied sig-
nificantly by race/ethnicity and by
gender (Table 5, columns. 1-3, 5-7,
9-10). Black patients had signifi-
cantly (P<.001) more hospital read-
missions, longer hospitalizations (15-
18 days) and higher costs compared
with Hispanics and Whites. In both

years, costs for HF alone were higher
for Blacks compared with Hispan-
ics and Whites (in 2007: $83,858
vs $69,430 vs $70,315, P<.001;
in 2010: $82,929 vs $80,981 wvs
$73,985, P<.001). Further, Blacks
had higher total costs compared with
Hispanic and White cohorts (Table
5, columns 1-3, 5-7). Similar gen-
der differences also emerged whereby
higher cost for both HF alone and
the total cost for the year existed for
males compared with females (Table
5, columns 9-10). These data sug-
gest that higher cost among males
and Blacks reflected greater sever-
ity of co-morbidities (see Charlson
Index of condition severity score of
3.58 and 3.8, respectively), resulting
in more services and longer hospital-
ization compared with other groups.
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Table 3. Odds ratio and 95% Cl interval predicting heart failure in 2007 and 2010

Risk Factors Black Hispanic White All Male All Female
Year 2007 2010 2010 2010 2010 2010 2010
Col. - 1 2 3 4 5 6 7
HTN OR 1.03 1.24 1.47 1.16 1.21 1.23 1.23

Cl 1.01-1.06 1.19-1.29 1.29-1.69 1.04-1.28 1.15-1.27 1.16-1.30 1.15-1.32
DM OR 1.09 1.50 1.46 1.45 1.53 1.51 1.49

Cl 1.06-1.11 1.44-1.56 1.31-1.63 1.33-1.58 1.45-1.61 1.44-1.60 1.40-1.59
CHOL OR .96 1.03 1.04 1.08 1.01 1.07 .97

Cl .94-.99 .96-1.22 .85-1.28 .93-1.26 .93-1.10 .98-1.18 .87-1.07

OR 1.63 1.27 1.27 1.17 1.31 1.36 1.16
cHD Cl 1.59-1.66 1.22-1.33 1.13-1.43 1.07-1.28 1.25-1.38 1.30-1.44 1.09-1.24
M OR 217 1.25 1.03 1.38 1.25 1.31 1.16

Cl 2.08-2.27 1.6-1.34 .84-1.28 1.18-1.62 1.15-1.36 1.19-1.43 1.04-1.30
STRK OR .96 .90 .76 .87 .94 91 .88

Cl .93-.98 .85-.95 .66-.87 .77-.98 .88-1.01 .81-.98 .81-.96
AFib OR 2.31 1.16 1.30 1.13 1.15 1.12 1.22

Cl 2.27-2.36 1.11-1.20 1.16-1.45 1.04-1.23 1.10-1.20 1.06-1.17 1.15-1.29
CKD OR 1.83 2.10 1.86 2.27 2.06 2.1 2.09

Cl 1.79-1.99 2.00-2.10 1.66-2.08 2.06-2.51 1.94-2.18 1.99-2.24 1.94-2.25
COPD OR 1.69 2.12 2.23 2.13 2.14 2.10 2.17

Cl 1.65-1.73 2.02-2.22 1.95-2.55 1.89-2.41 2.02-2.26 1.98-2.23 2.02-2.33

B, Blacks; W, Whites; H, Hispanics; Cl, confidence interval; HTN, hypertension; DM, diabetes mellitus; CHOL, high cholesterol; CHD, coronary heart disease; AFib,
atrial fibrillation; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease.

Table 4. Percentage of risk factors among HF patients by age and ethnicity in 2007 and 2010

20-34

34-44

45-54

55-64

65-74

75-84

>85

Age All Ages Total
Ethnic Group B/H/W B/H/W B/H/W B/H/W B/H/W B/H/W B/H/W B/H/W Sample
Col. - 1 2 3 4 5 6 7 8 9
HTN 2007 80/60/62 88/79/66 91/85/76 93/90/80 94/92/84 94/91/84 93/89/82 92/89/82 85
2010 83%72/60  88%/82/66 ~ 91%/86/76  94%/90/82  95°/92/85  94%/92/87  94°/90/85  93%/90/84 87
DM 2007 26/30/19 36/41/33 45/63/44 55/75/56 61/75/56 57/64/44 38/44/26 51/64/41 47
2010 294/27/21  34/44331  45/62°/40  55/75%/53  62/76%/55  54/65%/43  40/45%/26  51/64%/40 47
CHOL 2007 6/4/5 10/10/7 12/16/11 16/18/16 16/19/17 16/16/15 12/14/12 14/16/14 14
2010 3/4/2 8/6/6 9/11%/8 9/13%/11 13/14/11 11/14/12 10/12/9 10/13%/11 11
cHD 2007 18/19/15 32/30/28 42/47/47 56/61/61 62/70/70 63/70/70 58/64/61 53/62/64 62
2010 24/22/20 30/30/31 43/47/44 50/57/58 58/66/67  63/70°/68  59/63/60  51/60/62° 60
Mi 2007 3/3/4 5/5/5 7/7/8 9/11/11 10/12/12 11/12/11 10/11/11 9/11/11 10
2010 7/4/3 6/6/5 6/8/8 7/10/9 10/11/10 11/12/10 11/11/9 9/10/10 10
STK 2007 6/4/4 6/4/4 8/8/7 12/11/9 16/15/13 18/16/14 18/15/13 13/13/12 13
2010 4/5/3 7/5/4 9/8/7 12/9/8 14912/11  18/14/13  20912/12  13°11/11 12
AFib 2007 31/31/35 38/25/37 34/30/43 40/39/49 50/49/60 57/56/58 57/29/68 44/47/62 56
2010 29/32/33  29/28/36*  37/30/42°  43/37/48*  48/46/60°  54/57/69*°  59/58/69°  45/47/63° 57
CKD 2007 42/36/32 43/40/21 42/43/28 47/52/36 55/53/43 53/51/44 52/43/40 49/49/40 43
2010 46%/39/27  42°/39/24  47/48%30  54%54/40  60°/60/50  64°57/53  63%/52/50  56%54/48 50
COPD 2007 19/15/15 24/15/25 34/21/37 41/27/44 44/33/48 41/31/43 36/37/35 38/31/41 38
2010 19/17/31=  17/20/30°  20/20/27*  20/20/29*  17/21/26*  14/20/22 12/19/19 37/30/39 37

a. Differences between ethnic groups within the age category are significant at P<.001.
b. Differences between ethnic groups within the age category are significant at P<.01.
B, Blacks; W, Whites; H, Hispanics; HTN, hypertension; DM, diabetes mellitus; CHOL, high cholesterol; CHD, coronary heart disease; Ml, myocardial infarction; STRK,

stroke; AFib, atrial fibrillation; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease.
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Table 5. Average hospitalization costs of heart failure by ethnicity in 2007 and 2010

2007 2010
Factors . . . Total . . . Total All
Black  Hispanic ~ White Sample Black  Hispanic ~ White Sample All Males Females
Cols. - 1 2 3 4 5 6 7 8 9 10
# Co-morbid 2.7 2.6 2.9 2.8 3.64 3.79 3.67 3.69 3.58 3.38
Charlson Index 3.9 3.9 3.6 3.7 3.8 3.8 3.5 3.6 3.70° 3.50
# HF adm 1.5 1.4 1.3 1.4 1.6° 1.4 1.3 1.4 1.40° 1.33
Total # re-adm. 3.2 2.9 2.6 2.8 2.8° 2.4 2.2 2.3 2.36° 2.31
HF LOS 7.7% 7.4 7.6 7.6 7.6 7.9? 7.0 7.3 7.31° 7.19
Total LOS 18.4° 17.3 16.8 17.1 15.4° 14.8 13.3 13.9 13.7 14.2
All Ages M 83,858° 69,430 70,315 71,995 82,9290 80,981 73,985 76,839 83,341 70,116
HE 8 sD 137304 101,971 114,953 115,866 166,922 141,089 148,332 149,654 178,691 111,572
glost Age M 87,152 70,970 87,570 82,995 93,929 84,673 96,735 92,580 98,245 83,063
one$ <64 5P 160,009 105589 169,348 152,364 204144 165,798 245742 214650 246731 145148
Age M 79,896 68,557 66,003 67,667 71,013 78,996 68,436 70,803 75302 66,666
265 Sp 102,256 998,617 962,161 975,052 112,400 125,782 111,732 114,825 129,329 218,732
All Ages M 139,690° 148,860 137,960 143,270 165,393" 158,355 141,980 149,020 156,730° 141,050
8 SD 253,579 213,449 206,667 215,507 292,440 245,190 235,834 247,053 271,427 218,732
Total Age M 166,200 156,580 173,440 167,040 178,982 159,545 181,379* 174,590 176,080 172,080
Cost$ <64 SD 272,493 235,533 274,008 264,148 327,600 262,495 340,670 317,016 338946 276,287
Age M 152,360 144,550 129,380 134,220 150,672 157,716 132,370 139,210 146,680 132,780
265  SD 230,220 199,967 185,747 193,046 124,800 235,376 201,019 213,439 100,479 100,826

a. differences by ethnicity and gender significant at P<.001.
# comorbid, number of comorbidities; Charlson Index, Charlson Index of Severity of Comorbid Conditions; # HF Adm., number of heart failure admissions; Total # re-
adm., total number of readmissions; HF LOS, length of stay in days associated with heart failure; Total LOS, total days in hospital; HF Cost Alone $, hospital cost for heart
failure; Total Cost $, total cost for year for any admission with at least one admission for HF; M, mean; SD, standard deviation.

Costs by Age

Since previous studies had point-
ed to higher hospitalization cost for
younger (aged <64 years) compared
with older HF patients (265),” we
examined cost differentials between
these two groups of patients (Table
5). Here, the cost for HF alone was
30% higher for younger patients
(aged <64 years) compared with
the older (aged =65 years) patients
(882,995 vs $67,667, P<.001 in
2007; $92,580 vs $70,803, P<.001
in 2010; Table 5, columns. 4,8).
Further, among the younger patients
(aged <64 years), HF costs varied
by ethnicity in that younger Blacks
had significantly higher HF costs
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(in both 2007 and 2010) compared
with younger Hispanics ($87,152 vs
$70,970, P<.001 in 2007; $93,925
vs $84,673, P<.001 in 2010; Table
5, columns. 1-2, 5-6). Interestingly,
the higher HF cost among younger
Whites in 2010 ($96,735) occurred
largely due to higher costs among
the youngest patients (aged 20-44
years). Further, the total annual costs
showed similar trends favoring Black
patients as was found for HF cost
alone (Table 5, columns 1-3, 5-7).

In summary, the hospital costs
(charges) varied by gender; race/eth-
nicity and age were higher for males
and younger Black patients (aged
<64 years). These higher costs largely

reflect a higher prevalence of severe
chronic conditions that afflict minor-
ity populations in general. The lower
costs among the older patients (aged
265 years) may reflect a higher rate
of mortality, which affects both the
number of admissions and length
of hospital stay of older patients.

DiscussioN

Our study is the first to our knowl-
edge to examine both HF rates and
costs across three racial/ethnic groups
(Blacks, and Whites)
from a large administrative dataset.

We found both Black and Hispanic

Hispanics,
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HF patients were younger (aged 64
and 69 years, respectively) than their
White peers (aged 76 years). This age
finding supports previously reported
lower age of minority HF patients

9-23,28 Fur-

compared with Whites.
ther, we noted a decline of 7.7% in
California HF rates (284.7 in 2007;
262.8 in 2010). This decline is consis-
tent with previous reports of decline
in HF hospitalization.*'° Interest-
ingly, while hospitalization for HF
declined in California, the decline
for Blacks was smaller (5.43%) com-
pared with Whites (7.88%) and His-
panics (7.04%). The burden of HF
for Blacks in California has remained
high since Alexander and colleagues"
reported their findings in 1999. Now
it appears worse for Blacks (aged <54
years) whose HF rates in California
were more than six times (6:1) higher
compared with same age Whites. In
sum, for Blacks, the burden of HF
starts at an early age, and it remains
higher (45% to 50% higher) in older
Blacks than Whites. These findings
are consistent with those previously
reported,”®" calling for proven pre-
ventive programs to focus on mi-
nority groups who are at greater risk
for HF starting at younger ages.’

We examined several clinical fac-
tors and found five factors, name-
ly coronary heart disease (CHD),
chronic kidney disease (CKD), atrial
fibrillation (AFib), chronic obstruc-
tive pulmonary disease (COPD), and
hypertension (HTN), as significant
predictors of HF (Table 3). Hyper-
tension, which is a precursor of HF
(see the 20-year follow-up of Fram-
ingham study),”’ existed in more
than 80% of patients across all three
groups and it started at an early age
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(35-40 years). Given the higher prev-
alence of hypertension (>85% in our
samples), it is not surprising to find
higher prevalence of kidney disease
in stages-1II-V. The association of hy-
pertension with CKD was especially
noticeable among Blacks where kid-
ney damage started at an early age
(aged 35-44 years) and became pro-
gressively worse with increasing age
(Table 4). Similarly, diabetes, which
existed in almost half of our patients
(highest among Hispanics), had a
strong contributory role, not only
in HF but also in kidney dysfunc-
tion and other cardiovascular events
such as heart attacks and stroke.”>*

With regard to hospitalization
costs of HF patients, two comments
need to be acknowledged. First, re-
ported hospital costs for HF vary
considerably depending on whether
studies used regional, state, Medicare,
or private insurance data. Secondly,
while some studies reported Medicare
costs (for elderly patients only), others
focused on reimbursed cost, and still
others have reported hospital charges
for patients aged 18-64.%* The average
Medicare hospitalization cost for HF
in 2008 was estimated at $10,000.%
This cost is much lower than the cost
reported for HF patients aged 18-64
years ($23,077),%" the cost of $18,086
in 2008 reported by Titler,’ or the
hospital charges of Tennessee HF pa-
tients discharged in 2008 ($36,912).%

Finally, California hospital costs
in 2007 and 2010 are charges (sub-
mitted for payment) for all patients
(aged =20 years) discharged with a
primary diagnosis of HE These are
not reimbursed costs but merely the
charges submitted by a composite
of California hospitals that included

Ethnicity & Disease, Volume 26, Number 3, Summer 2016

small rural hospitals and large urban
hospitals, as well as those that were
for profit vs those for non-profit. The
higher cost in California reflects this
variation in size and type of services
provided by the health care facility.
The costs simply reflect higher ad-

The clinical significance
of our findings is two-
fold: 1) that Blacks and
Hispanics are more likely
than Whites to manifest
cardiovascular diseases . ..
at an early age (aged 30-
40 years); and 2) from a
health equity perspective,
proven clinical/preventive
programs should be
implemented on younger
MInority groups to test
their ability to reduce
morbidity, mortality, and

health care cost associated
with HE® %

ministrative and other costs that are
generally higher in California com-
pared with other states. However, giv-
en the high cost of living on the West

coast, one would expect that the hos-
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pital charges would be similar across
gender and racial/ethnic groups in
the California samples. Nonethe-
less, this was not the case. The higher
costs among males and Blacks, com-
pared with other groups, may have
occurred due in part to the greater
number of complex co-morbidities,
which required more readmissions
and longer hospitalization for Blacks.
The higher costs for Blacks compared
with Whites in California are similar
to those reported for Black HF pa-
tients in Tennessee.”” In addition to
complexity of medical conditions, the
higher costs among minority patients
may also occur due to several other
factors such as: 1) low health literacy/
lower recognition of disease symp-
toms; 2) poor access to health care
providers; 3) distrust of providers;
4) patients’ perceived neglect by the
providers resulting in longer waiting
time; and 5) lower referral to special-
ists for treatment.”** Such factors,
affecting minority patients in all age
categories, require further research as
they may affect hospitalization costs.

The clinical significance of our
findings is two-fold: 1) that Blacks and
Hispanics are more likely than Whites
to manifest cardiovascular diseases
(eg, hypertension, diabetes, CHD) at
an early age (aged 30-40 years);* and
2) from a health equity perspective,
proven clinical/preventive programs
should be implemented on younger
minority groups to test their ability
to reduce morbidity, mortality, and
health care cost associated with HE® %

Limitations

Our findings are limited, in part,
since hospital discharge files (HDDS)
do not include patients from Veter-
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ans Affairs hospitals (VA) or patients
from mental institutions. Further, the
HDDS data are administrative files,
which do not provide reimbursed
costs. Moreover, these files do not
provide data pertaining to patients’
marital status, education or annual
income. No clinical data are provided
regarding medications used, tests per-
formed, test results, severity or du-
ration of illness or symptom indices
used in arriving at clinical judgments/
diagnoses. For the sake of maintaining
confidentiality of records, patients’ as-
signed identification numbers change
every year and hence it is not possible
to follow a patient in the hospital
discharge data beyond a given year.
Since these potential confounding
factors might affect the magnitude
of observed racial/ethnic differences,
there is a need for caution in inter-
preting the results. Even though there
are some limitations as pointed above,
the data remain robust and support
the hypothesis that minorities and
gender should be an area of focused
research. Despite these limitations,
however, we believe the present
data provide useful insights about
the impact of gender and race/eth-
nicity and age on hospitalization
and costs of HF in California that
may have application nationally.

CONCLUSION

We found HF rates have declined
in California but they remain higher
among males and Blacks compared
with Whites and Hispanics. These
higher rates for males, and particu-
larly Black males, represent a higher
prevalence of comorbidities, which
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become manifest at younger ages and
which may contribute progressively
to more readmissions and longer hos-
pitalizations. These findings call for
renewed emphasis on aggressive pre-
vention, treatment and control of HF
and related risk factors in these at-risk
young and middle-aged groups of vul-
nerable populations. Future research
is needed to determine whether hos-
pitalizations for HF can be reduced
among minority individuals through
increased access to providers, or by
implementing proven preventive pro-
grams relative to comorbidities (such
as hypertension, diabetes) among at-
risk young and middle-aged groups
of vulnerable populations to reduce
subsequent hospitalization for HE
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