Disparate Rates of Utilization and Progression to Combined
Heart Failure and Chronic Obstructive Pulmonary Disease
among Asians and Pacific Islanders in Hawai‘i

James Davis PhD; Elizabeth Tam MD; and Deborah Taira ScD

Abstract

The objectives of the study were to compare ethnic differences in the rates of
emergency department (ED) visits and hospitalizations, and to examine ethnic
differences in how quickly patients with either chronic obstructive pulmonary
disease (COPD) or congestive heart failure (CHF) developed both diseases.
A large health plan in Hawai i provided administrative data (2007 to 2010)
on patients of Native Hawaiian, Japanese, Chinese, Filipino, and White race/
ethnicity. The study found distinct patterns of health risks among the multi-
ethnic population of patients with COPD, CHF, or both conditions. Native
Hawaiians had the highest rates of ED visits and hospitalizations. Japanese,
the largest ethnic group and relatively low health risks, were selected as the
reference population. In adjusted regression models, Filipino patients with
CHF developed COPD the most rapidly; 71% faster than Japanese patients.
Comparedto Japanese, Native Hawaiians with COPD transitioned to CHF 68%
faster. The study highlights ethnic disparities in adverse events and disease
progression in patients with COPD and CHF, with important implications for
clinical practice. Health care providers may want to inform patients of ways
to mitigate the risks.
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Introduction

Overall, 15 million adults, or 6.3% of the US adult popula-
tion, have been told by a health-care provider that they have
Chronic Obstructive Pulmonary Disease (COPD).! COPD is
a preventable and treatable disease characterized by airflow
limitation that is not fully reversible, associated with difficulty
breathing, cough, and other symptoms.? Another debilitating
chronic disease, chronic heart failure (CHF), affects 5.1 million
Americans and is characterized by an inability of the heart to
pump sufficiently to maintain blood flow to meet body needs.’

Notonly do these two conditions significantly impact morbid-
ity and mortality, they contribute substantially to costs of care
inthe US health care system. Among dual eligible beneficiaries,
defined as having both Medicare and Medicaid coverage, CHF
and COPD accounted for the greatest portion of potentially
preventable hospitalizations at 21.1% and 19.6%, respectively,
as well as some of the highest 30-day readmission rates (23%-
27%) of any type of patient.*’

While CHF and COPD may exist separately, approximately
26%-33% of patients with CHF also are affected by COPD and
this number is increasing.>” Having multiple comorbidities is
known to significantly impact health care utilization including
hospitalizations, office visits, and medications.”' The combi-
nation may be particularly challenging because COPD may
complicate assessment of important signs and symptoms of
CHF, such as fatigue or shortness of breath, and vice versa. In

addition, as polypharmacy is common in patients with CHF
and COPD, patients with both conditions are at increased risk
for adverse drug events and reduced medication adherence,
increasing the likelihood of a hospitalization or ED visit."

COPD and CHF are both highly prevalent chronic diseases
that share smoking as an etiologic factor, so it is expected
that many patients will experience both conditions. Smoking
as well as environmental pollutants that can lead to COPD
are thought to create a low-grade, systemic inflammation.'>!?
Over time, the inflammation may accelerate atherosclerosis
in patients with COPD, weaken the heart, and increase risks
of left ventricular dysfunction and heart failure. A heightened
arterial stiffness observed in patients with COPD is consistent
with this hypothesis.'

The purpose of this study is to: (1) examine transition rates
from having either CHF or COPD to both by race/ethnicity;
(2) assess the impact of having CHF and/or COPD on health
care utilization among a primarily Asian American and Pacific
Islander population in Hawai‘i. Understanding ethnic differ-
ences may alert providers and patients to heightened risks of
progression and of acute outcomes.

Methods

The study is a retrospective observational analysis of data
obtained January 1, 2007-December 31, 2010 on members
enrolled in a large health plan’s care management programs for
COPD or CHF. Patients were identified by the insurer’s disease
management algorithms. Diagnoses were confirmed when-
ever possible by contact of the members and their physicians.
Exclusion of false positives required a physician’s validation.
We analyzed data from the start of the year following COPD
or CHF identification until the end of the members’ enrollment
or 2010, whichever came first.

The study compared rates of hospitalizations, ED visits,
and progression by ethnicity. Race/ethnicity, the predictor of
primary interest, was based on self-report from member sat-
isfaction surveys. Analyses are limited to the 76% of patients
either self-identifying as part or full Native Hawaiian or who
selected a single ethnicity from a list of the four other most
common Hawai‘i ethnicities (Japanese, White, Filipino, and
Chinese). Because Japanese were the largest ethnic subgroup
and had favorable outcomes, Japanese served as the referent
population for comparisons. Besides ethnicity, covariates in
regression models included age, gender, island of residence
(O‘ahu versus a Neighbor Island), years since diagnosis of
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CHF or COPD, indicators of having diabetes, coronary artery
disease, and chronic renal failure, and an indicator of high
morbidity. High morbidity was defined as level 4 or 5 on the
5-point Johns Hopkins University’s Adjusted Clinical Groups.'
Morbidity levels were based on empirically derived weights
determined by using International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) codes.

Analyses used Cox proportional hazard models to examine
progression from having only CHF or COPD to developing
both diseases. Results are illustrated graphically using adjusted
survival curves. In the proportional hazard models, chronic
diseases and the index of high morbidity were modeled as time-
dependent variables. A new line was created in the dataset for
every change in a time-dependent variable, such as the onset
of chronic kidney disease. The patient would be classified, for
example, as not having chronic kidney disease on lines up to
the onset, and as having chronic kidney disease on subsequent
lines. In analyses in which emergency department (ED) visits
and hospitalizations served as outcomes, negative binomial re-
gression models were fitusing generalized estimating equations
with acompound symmetry correlation structure. The negative
binomial model is appropriate where the outcomes are counts
that occur more than rarely. These analyses were limited to pa-
tients with complete enrollment in a year and who, in addition,
did not progress from COPD or CHF to having both conditions
during the year. This approach excluded acute events related to
new disease onset. In the dataset, patients had one line per year
of inclusion. The regression model corrected for correlations
between the repeated measurements from the same patients in
different years. Results are presented as hazard ratios (HRs)
or relative rates (RRs) with 95% confidence intervals (CIs).
Analyses were performed using SAS version 9.3.

The University of Hawai‘i institutional review board (IRB)
granted the study an exemption from IRB review.

Results

Out of the plan’s total enrollment of close to 700,000 members
during this period, the analysis included 5,628 participants with
COPD, CHF, or both and a total of 20,562 yearly observations
from 2007 to 2010. Participants contributed from one to three
years of observation. The study included Chinese, Filipinos,
Whites, Native Hawaiians, and Japanese with prevalence rang-
ing from 7% to 40%. Average ages by ethnicity ranged from
66 years for Native Hawaiian to 76 years for Japanese (Table
1). For all ethnicities, the majority resided on Oahu and had
higher morbidity. At the start of follow-up, patients with CHF
but not COPD were the most prevalent and patients with both
diseases the least prevalent. Table 2 summarizes, by ethnicity,
the number of patients with progression during follow-up and
the mean numbers of ED visits and hospitalizations included
in the analyses.

Transitions to COPD and CHF

During follow-up 114 patients with CHF (3.4%) developed
COPD and 117 patients (5.9%) with COPD developed CHF.
Figure 1 illustrates differences in the rates of progression us-
ing survival curves from adjusted proportional hazard models.
Progression from having only COPD to having both CHF and
COPD were greatest for Native Hawaiians (Figurel; Table 3).
The hazard ratio relative to Japanese was 1.7 (95% CI=1.0,
3.0). Progression from having only CHF to also developing
COPD was greatest for Filipinos. The HR relative to Japanese
was 1.7 (95% CI=1.0, 2.8) (Table 3).

Table 1. Baseline characteristics of the study participants by ethnicity

Characteristic Japanese White Native Hawaiian Filipino Chinese
Number of participants 2,274 1,039 1,084 834 397
Mean age + SD 76.3+127 710+ 134 65.8+13.6 68.5+ 135 756+ 128
Female 1090 (47.9%) 518 (49.9%) 583 (53.8%) 378 (45.3%) 170 (42.8%)
High morbidity 1731 (76.1%) 818 (78.7%) 743 (68.5%) 573 (68.7%) 312 (78.6%)
Residence on O‘ahu 1752 (77.0%) 600 (57.7%) 707 (65.2%) 564 (67.6%) 369 (92.9%)
CHF & COPD
COPD only 714 (31.4%) 437 (42.1%) 375 (34.6%) 366 (43.9%) 109 (27.5%)
CHD only 1451 (63.8%) 544 (52.4%) 632 (58.3%) 419 (50.2%) 277 (69.8%)
CHF & COPD 109 (4.8%) 58 (5.6%) 77 (7.1%) 49 (5.9%) 11(2.8%)
Co-morbidities
Diabetes 842 (37.0%) 256 (24.6%) 494 (45.6%) 336 (40.3%) 149 (37.5%)
Coronary artery disease 1141 (50.2%) 454 (43.7%) 497 (45.8%) 361 (43.3%) 216 (54.4%)
Chronic kidney disease 342 (15.0%) 92 (8.9%) 165 (15.2%) 153 (18.3%) 84 (21.2%)
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Table 2. Percentage of patients with progression and mean numbers
of emergency department visits and hospitalizations by ethnicity

Table 3. Odds ratios for associations of patient characteristics
with transitions from having only chronic heart failure or chronic

Number (%) Mean Number of Events obstructive pulmonary disease to developing both chronic conditions
N with Progression Per Year Characteristics Transition from CHF | Transition from COPD
Ethnicity CHF to COPDto | Emergency | Hospitaliza- to CHF & COPD to CHF & COPD
COPD CHF Del\’lai:i:'s‘e“t tions Chinese 0.6(0.3,1.4) 13(0.5,3.1)
Filipino 1.7(1.0,2.8 1.5(0.9,2.6
Japanese 46 (3.2) 37(5.2) 16 20 P (1.0.28) (08.28)
, Native Hawaiian 10(06,1.7) 17(1.0,3.0)
White 18(33) 30 (6.9) 18 19
, - White 12(0.7,2.1) 14(0.8.2.3)
Native Hawaiian 20(3.2) 22 (5.9) 2.3 21
Age (years 1.0(1.0,1.0 1.1(1.0,1.1
Filipino 24 (57) 23(6.3) 21 18 ge (years) 1010 a.01.1)
_ Female 10(0.7,1.4) 0.9(06,1.3)
Chinese 6 (2.2) 6 (5.5) 1.7 1.8 - —
Abbreviations: CHF (heart failure);COPD (chronic obstructive pulmonary disease) High morbidity 14(0824) 17(1.0.2.8)
O'ahu 11(08,1.7) 07 (05,1.0)
Diabetes 12(0.8,1.8) 14(0.9.2.2)
CAD 20(133.1) 22(1532)
CKD 21(1032) 14(0.8.2.6)
Years post diagnosis 14(12,1.5) 1.4 (1.3,1.6)

Abbreviations: CHF=chronic heartfailure; COPD=chronic obstructive pulmonary disease;
CAD=coronary artery disease; CKD=chronic kidney disease
Fortheethnicities the reference is Japanese, for females the reference is male, for O‘ahu
the reference is neighboring islands, for high morbidity the reference is low morbidity,
and for the chronic diseases the reference is not having the disease.

Progression from CHF to CHF & COPD

Progression from COPD to CHF & COPD

1.00+

:

Sgrvival Probability
2

0.97+

Follow-up Time (years)

Ethnicity <> Chinese & Filipino m Hawaiian v Japanese + White

Figure 1. Adjusted survival curves illustrating the rates of transitions by ethnicity from having one of CHF or COPD to having both diseases

Curves were adjusted for age, gender, morbidity, years since diagnosis of CHF or COPD, residence on O‘ahu or a neighbor island, diabetes,
coronary artery disease, and chronic kidney disease.
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ED visits and hospitalizations

The rates of ED visits were comparable for patients with only
CHF or COPD, but increased for patients with both diseases
(Table4).Rates of hospitalization were a third higher for patients
with CHF than for patients with COPD (RR=1.3,95% CI=1.1,
1.6) and double for patients with both diseases compared to
patients with only COPD (RR=2.2,95% CI=1.7,2.7). Among
all participants 16.7% had one ED visit and 10.3% experienced
two or more, whereas 11.7% incurred a single hospitalization
and 7.1% had two or more.

Therates of acute events also differed by ethnicity and diseases
(Table 5). Native Hawaiians with COPD had the highest rates
of ED visits (RR=1.8, 95% CI=1.3, 2.5); ED rates for other
ethnicities did not differ significantly from Japanese (Figure
2A). Japanese and Chinese with CHF had similar rates of ED
visits; Filipinos, Native Hawaiians, and Whites had signifi-
cantly higher rates (RR=1.4,95% CI=1.2, 1.8; RR=1.5,95%
CI=1.2,1.9; and RR=1.4,95% CI=1.2, 1.8; Table 5). Rates of
ED visits among patients with both CHF and COPD did not
vary significantly by ethnicity. Hospitalizations showed less
variability by race (Figure 2B). Native Hawaiians with COPD

Table 4. Relative rates of emergency department visits and hos-
pitalizations among patients with chronic obstructive pulmonary
disease, heart failure, or both

Co-morbidities ED Visits Hospitalizations
COPD only 1.0 1.0
CHF only 1.1(0.9,1.3) 1.3(1.1,1.6)
COPD &CHF 1.7(1.1,2.6) 22(1.7,2.7)

Negative binomial regression models included age, gender, ethnicity, morbidity, O‘ahu
orother residence, diabetes, coronary artery disease, chronic kidney disease, ethnicity,
and listed co-morbidities.

Abbreviations: CHF (heart failure); COPD (chronic obstructive pulmonary disease);
SD (standard deviation), ED (emergency department)

had the highest rates of hospitalizations (RR=1.4, 95% CI=
1.0, 2.0) compared to Japanese, although this difference was
not significant (Table 5).

Discussion

The study found racial/ethnic differences in the rates of pro-
gression to developing both conditions with heightened risks
of ED visits and hospitalizations. Filipinos with CHF most
rapidly developed COPD; Filipinos transitioned 70% faster than
Japanese, the referent group. Other groups progressed at rates
within 20% of the rate of Japanese. Although not significant,
Native Hawaiians with COPD had the greatest estimated tran-
sition rate to CHF. We are not aware of other studies looking
at racial/ethnic differences in progression from having either
CHF or COPD to developing both.

Even after adjustment for demographic factors and comorbidi-
ties, Native Hawaiians with COPD but not CHF stood out with
high rates of ED visits: 80% greater than the rates of Japanese.
The rates of hospitalization among Native Hawaiians with
COPD and CHF were 70% greater than Japanese. Filipinos,
Native Hawaiians, and Whites with CHF, but not COPD, had
significantly greater rates of ED visits compared to Japanese.
Rates of hospitalizations among patients with CHF and without
COPD did not differ appreciably by ethnicity. Native Hawaiians
with CHF who also develop COPD appear the most vulnerable
to hospitalizations.

Other studies have examined ethnic or racial rates of hospital-
ization for either CHF or COPD. Among patients with COPD in
Kaiser Permanente, adjusted models found hospitalization rates
compared to Whites to be 10% lower in African Americans,
40% lower in Hispanics,60% lower in all Asians and 70% lower
in both Chinese and Japanese.'® The rates of Filipinos were
in between the rates of Asian ethnicities and Whites. Among
Medicare beneficiaries in Maryland, African Americans with
CHF had 62% higher adjusted rates of potentially avoidable

Table 5. Odds ratios for associations of patient characteristics with emergency department visits and hospitalizations
Emergency Department Visit Hospitalization
Characteristic
COPD only CHF only Both COPD only CHF only Both

Chinese 0.9(0.6,1.6) 0.9(0.7,1.3) 1.2(0.6,2.5) 1.4(0.7,2.8) 0.8(0.6,1.0) 1.00.5,2.2)
Filipino 1.2(0.9,1.6) 1.4(1.2,1.8) 0.7(0.4,1.4) 1.0(0.7,1.5) 1.0(0.8,1.2) 0.9(0.5,1.5)
Native Hawaiian 1.8(1.3,2.5) 1.5(1.2,1.9) 0.8(0.4,1.5) 1.4(1.0,2.0) 1.0(0.8,1.3) 1.7(1.0,2.8)
White 1.2(0.9,1.6) 1.4(1.2,1.8) 0.8(0.4,1.4) 1.2(0.8,1.6) 1.1(0.9,1.4) 1.0(0.6,1.6)
Age (years) 1.0(1.0,1.0) 1.0(1.0,1.0) 1.0(1.0,1.0) 1.1(1.0,1.1) 1.0(1.0,1.0) 1.0(1.0,1.0)
Female 1.1(0.9,1.4) 1.7(1.0,1.4) 0.6(0.4,1.1) 1.0(0.8,1.3) 1.0(0.9,1.2) 0.7(0.5,1.0)
O'ahu 1.1(0.8,1.4) 0.9(0.8,1.1) 1.1(0.7,1.7) 1.00.7,1.3) 1.0(0.9,1.2) 1.0(0.7,1.5)
High morbidity 2.6(2.0,3.4) 2.0(1.6,2.4) 2.6(1.3,4.9) 2.2(16,3.1) 2.1(1.6,2.6) 2.3(1.3,4.1)
Diabetes 1.2(1.0,1.6) 1.1(1.0,1.3) 0.9(0.5,1.4) 1.3(0.9,1.7) 1.2(1.1,1.5) 1.0(0.7,1.5)
CAD 1.4(1.1,1.7) 1.2(1.1,1.4) 1.00.5,1.9) 1.4(1.0,2.0) 1.2(1.0,1.5) 1.3(0.9,1.8)
CKD 1.00.7,1.5) 1.3(1.1,1.6) 1.1(0.7,1.7) 0.9(0.5,1.6) 1.5(1.3,1.8) 1.1(0.8,1.7)

Abbreviations: CHF=chronic heart failure; COPD=chronic obstructive pulmonary disease; CAD=coronary artery disease; CKD=chronic kidney disease
For the ethnicities the reference is Japanese, for females the reference is male, for O'ahu the reference is neighboring islands, for high morbidity the reference is low morbidity,

and for the chronic diseases the reference is not having the disease.
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Relative rates
Figure 2A. Relative rates of emergency department visits stratified by ethnicity among patients with chronic obstructive pulmonary disease
(COPD), heart failure (CHF) or both diseases

Negative binomial regression models included age, gender, morbidity, years since diagnosis of CHF or COPD, residence on O'ahu or a

Neighbor Island, diabetes, coronary artery disease, chronic kidney disease, and ethnicity. Separate models were fit for patients with COPD
only, CHF only, and CHF & COPD.

COPD HF HF & COPD
Chinese- . * #
Filipino- e il el —
=
L2
g Hawaiian - + + +
w
White| = - ——
Japa nese- Referent Referent Referent
1 2 1 2 1 2

Relative rates

Figure 2B. Relative rates of hospitalizations stratified by ethnicity among patients with chronic obstructive pulmonary disease (COPD),
heart failure (CHF) or both diseases

Negative binomial regression models included age, gender, ethnicity, morbidity, years since diagnosis of CHF or COPD, residence on O‘ahu
or a neighbor island, diabetes, and coronary artery disease, and chronic kidney disease.
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hospitalizations then Whites.!” By contrast, African Americans
with COPD had 26% lower rates. An analysis of national data
reported that the age- and sex-standardized rates of African
American and Hispanics patients with COPD were within
10% of Whites."® Admission rates among the African Ameri-
can and Hispanic patients with CHF, by contrast, were 40% to
50% higher than White rates. A study of patients with CHF in
the Military Health System’s TRICARE program reported no
significant racial/ethnic differences in potentially avoidable
hospitalizations."” The study concluded that equal access to
care might lessen racial/ethnic health disparities.

Earlier studies have reported increased risks of adverse
events in patients with both COPD and CHEF, as observed in
our population.'>!* An analysis of Medicare beneficiaries found
patients with CHF had a 40% increased risk ambulatory care
sensitive hospitalization when COPD was a comorbidity.” Age-
adjusted results from the National Hospital Discharge Survey
showed more than double the proportion of discharges when
COPD was listed with CHF on discharge diagnoses.”> Among
Kaiser-Permanente patients with COPD, CHF as a comorbidity
increased the age-adjusted rate of hospitalizations more than
5-fold.*' Recent results from the Worchester Heart Failure
Study examined community based hospitalizations for acute
decompensated heart failure among a predominately White
population.? A third of patients hospitalized with heart failure
had a history of COPD. Patients with both conditions incurred
a 10% higher risk of dying in the year after hospitalization, and
a 40% higher risk at 5 years.

Our study has limitations to consider in interpreting the results.
The study population derives fromasingle health planin Hawai‘i,
and the results may not generalize to other populations. The
health plan, however, is the major insurer in Hawai‘i, covering
close to half the state’s total population of approximately 1.3
million people in 2007-2010. The insurer’s disease algorithms
are proprietary, a limitation in interpreting the results. Ethnicity
is based on self-report and may have inaccuracies. Information
on smoking, socioeconomic status, blood pressure, and body
mass index is not available for this analysis. Aspects of health
care such as frequency of utilization and being screened for
the study conditions could also confound the results. The study
results therefore are descriptive and limited by the data avail-
able from the health plan. The transitions investigated are fairly
rare limiting the statistical power to assess ethnic disparities.
The results, however, offer a starting point for more detailed
studies.

The study offers evidence of ethnic disparities in two major
chronic diseases, individually and in combination. In the com-
ing decades Asians, Filipino, and Native Hawaiian populations,
are projected to grow faster in numbers than Whites or African
Americans.” Studies of the health and health care of Asians
and Native Hawaiians have been limited by past studies that
grouped them together in analyses, a practice that can obscure
important disparities.

Our results show differences in the risks of adverse events
among Asians, Filipinos, and Native Hawaiians with CHF,
COPD, or both diseases. Filipinos transitioned the most rapidly
from CHF to having CHF and COPD. Filipinos, particularly
males, have a high smoking prevalence in Hawai‘i**, which
may contribute to the rapid transition rates. Filipinos tend to
have a poor medication adherence that may accelerate disease
transitions.” Further, Filipinos have a high prevalence of hy-
pertension and metabolic syndrome, important risk factors for
major chronic diseases,’?’ and relatively rapid rates of onset
of hypertension and hyperlipidemia.?® The study identifies pos-
sible disparities in adverse outcomes among Native Hawaiian
patients with COPD. Native Hawaiians are one of the highest
risk populations for cardiometabolic diseases in the United
States.” In addition to Native Hawaiians, Whites and Filipinos
with CHF were more likely than Japanese to have ED visits.
Further study is needed to better understand what causes racial
disparities in ED and hospitalization rates.

Conclusion

Our study findings contribute to the emerging literature on
health and disparities among the multi-ethnic population of
Hawai‘i. The results highlight differences in rates of progression
to having both diseases, differences that could lead to ethnic
disparities in the prevalence of patients with COPD and CHF.
Understanding the evolution of multiple from single chronic
diseases in general could guide strategies to thwart the onset of
the more complex and serious health conditions as well as the
need to increase our knowledge of optimal co-management of
these conditions. Our results showing increased rates for Fili-
pinos and Native Hawaiians suggest that physicians and other
health care providers may want to inform patients with one of
the two conditions of their potential increased risk of developing
the other and to emphasize ways in which they might mitigate
these risks. Moreover, recognizing ethnic differences in risks
of multi-morbidity can help the public health community target
efforts for prevention.
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