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Introduction: This study aimed to evaluate how chronic obstructive pulmonary
disease incidence, healthcare utilization, and cost differ by Hispanic vs. non-Hispanic
population category in the United States.

Methods: The retrospective database analysis was employed using 2012-
2016 Medical Expenditure Panel Survey (MEPS) data for patients with COPD. Study
outcomes were COPD incidence, healthcare utilization, and healthcare expenditure
among Hispanic vs. non-Hispanic population. All-cause direct medical utilization and
expenditures were calculated for the following categories of health care services:
inpatient hospitalizations, hospital outpatient visits, emergency room visits, office-
based physician visits, home health care visits, and prescription medications.

Results: Based on the MEPS data, the total of 11,235 (weighted sample size:
4,869,868) patients were included in the analysis after applying inclusion criteria
(Hispanic: 2,218 (weighted sample size: 2,363,375) and Non-Hispanic: 9,017 (weighted
sample size: 22,506,493)). Hispanic patients had significantly lower expenditures on
inpatients visits, hospital outpatients, medications prescriptions compared to Non-
Hispanic patients (p<0.001). The incremental cost (Non-Hispanic minus Hispanic)
was $ 1,742.83 (95% CI: 404.35-3,081.32, p=0.011), indicating that Non-Hispanic
group had significantly higher cost on overall health care services compared to
Hispanic group. Similarly, Non- Hispanic patients showed $ 764.14 (95% CI: 453.40-
1,074.89) higher expenditures related COPD than Hispanic patients ($ 1,945.61 (95%
Cl: 1,674.63-2,216.58) vs. $ 1,181.47 (95% CI: 950.44-1,412.49). Both inpatients visits
and medications prescriptions linked to COPD diagnosis events were significantly
higher for Non-Hispanic patients than Hispanic patients.

Conclusion: The results of our study demonstrate that non-Hispanics with COPD
have higher healthcare utilization costs compared to Hispanics with COPD. While the
overall amount spent on healthcare by Hispanics is less, it emphasizes the need for
better management in this subset of the population to minimize the future harm and to
establish a fair healthcare system for all Americans.

Copyright@ Jongwha Chang | Biomed ] Sci & Tech Res | BJSTR. MS.ID.004771. 22273


https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2020.29.004771

Volume 29- Issue 2

DOI: 10.26717/BJSTR.2020.29.004771

Introduction

Chronic Obstructive Pulmonary Disorder (COPD) has been the
fourth leading cause of mortality in the United States since 2014
[1]. Approximately 16 million people in the United States are
reported to be experiencing symptoms of COPD [1]. This disease
is characterized by two major distinguishing factors: emphysema
and chronic bronchitis. Emphysema results from damage to the
alveoli in the lungs, and chronic bronchitis refers to long-term
inflammation of the bronchial tubes. Patients with COPD have
trouble eliminating carbon dioxide from their lungs. The majority
of patients experiencing symptoms are on appropriate inhaled
medications in order to maintain normal breathing, and proper
lung function [2]. According to National Vital Statistics, COPD is
projected to move up the list of leading causes of death by 2020 [3].
Tobacco smoking is a prominent precursor of Chronic Obstructive
Pulmonary Disorder (COPD) [1,4].

In the United States, the Hispanic population is among the
fastest-growing in the nation. Such people have migrated from
different countries with various ethnic backgrounds, but regardless,
Hispanics are still among the populations most at risk of developing
Chronic Obstructive Pulmonary Disorder [1,5]. According to 2015
statistics, 3% of the US Hispanic population has been diagnosed
with COPD [3]. A 9-year update conducted by Diaz concluded that
Hispanics have a disproportionate possibility of encountering risk
factors, including geographical location, genetic susceptibility and
social disparities [4]. Quite often, the minority group discussed
reside in rural communities in the United States, possibly exposing
them to various environmental chemicals, such as biomass smoke
[3,4]. The disproportionate prevalence of the disease can be in part
attributed to racial ancestry, access to healthcare, and the patient’s
own disease management perceptions [2,6,7].

In this subset of the population, socio-economic factors
could impact the diagnosis and management of COPD [8]. Poor
management or delayed diagnosis may significantly increase health
care utilization costs. Patients with poorly managed COPD have high
all-cause healthcare utilization costs when compared to patients
with well-managed COPD [9]. The costs have been increased from
$21,771 in patients with zero exacerbations to $47,061 in patients
with three or more exacerbations [10,11]. COPD related health
care utilization costs has increased by 24-fold when compared
to other medical causes [9]. Low socio-economic groups and lack
of health insurance can increase out-of-pocket costs and burden
the healthcare system [12]. This widespread disease has led to a
substantial increase in costs for patient treatment, according to
Dalal, ranging from $2,003 to around $43,000 per in-patient visit
in the United States [13]. In addition to an overall increase in
prevalence of the disease, according to previous research done by
Borrego, Hispanics had statistically significantly longer in-patient
hospital stays. This led to substantially higher costs to the patient
[14]. The aim of this study is to analyze and compare the direct

medical expenditures and health care utilizations in US Hispanic
patients versus Non-Hispanic patients with COPD. This study will
establish credible results regarding the disparities between the
examined populations, which can then be applied or considered
in future studies regarding similar ethnic disparities. Significant
findings may support the hypothesis of disproportionate treatment
of Hispanics with COPD, which needs addressing and change, in
order to establish an equitable healthcare system.

Methods
Data Source

The retrospective database analysis was employed using 2012-
2016 Medical Expenditure Panel Survey (MEPS) data. It was waived
by the Institutional Review Board of the University of Texas at El
Paso because MEPS is publicly available de-identified database.
MEPS is a set of large-scale surveys of families, individuals, their
medical providers and employers across the U.S by the Agency for
Healthcare Research and Quality (AHRQ). The MEPS has nationally
representative estimates of health care use, expenditures, source
of payments, and health insurance coverage for the U.S. civilian
noninstitutionalized population [15]. It also provides respondents’
characteristics such as current health status, demographic and
socio-economic characteristics, employment, access to care, and
satisfaction with health care. The MEPS includes a new panel of
individuals each year that are drawn from a subset of respondents
from the previous year’s National Health Interview Survey. Each
survey panel is overlapped and has five rounds of interviews over a
two-year follow-up period and collects self- or caregiver-reported
information [16]. This design can provide continuous and current
estimates of health care expenditures and utilization at both the
person and household level for two panels for each calendar year
[17].

MEPS has three major components; the Household Component
(HC), the Insurance Component (IC), and the Medical Provider
Component (MPC) [18]. For the purposes of this study, only the HC
information was used. The HC includes the full-year consolidated
data file, medical conditions data file, and the event data files for
inpatient hospitalizations, outpatient visits, office-based physician
visits, emergency room visits, home health care visits, and
prescription medications. For this study, data was pooled from the
2012-2016 MEPS public use files to allow for a large enough sample
size and then demographic information, health care utilization and
expenditures were extracted.

Patient Selection and Outcomes Measures

Patients with a diagnosis of COPD and other respiratory
disease (International Classification of Diseases, Tenth Revision,
Clinical Modification [ICD-10-CM] code: J44, ]81, J98; or Clinical
Classification Code [CCC]: 127, 129-134) were identified. Only
patients who had atleast one health care events including inpatient,
outpatient, and prescriptions, and aged more than 18 years were
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included in the analyses. The Hispanic and Non-Hispanic population
was categorized based on the Hispanic ethnicity variables
(HISPANX). The Hispanic population included Puerto Rican, Cuban/
Cuban American, Dominican, Mexican/Mexican American, Central
or South American, and Other Latin American. All other patients

than Hispanic group were considered Non-Hispanic cohort [19].

All-cause direct medical utilization and expenditures were
calculated for the following categories of health care services:
inpatient hospitalizations, hospital outpatient visits, emergency
room visits, office-based physician visits, home health care
visits, and prescription medications. The utilization is a count
of the number of medical events reported for the category. The
expenditures in MEPS are defined as the sum of direct payments
for health care services provided during the year, including out-
of-pocket payments and payments by private insurance, Medicaid,
Medicare, and other sources. Payments for over-the-counter drugs
are not included in MEPS data. Because societal perspective was
used for the study, all sources were analyzed, including out of
pocket by patient or patient’s family, Medicare, Medicaid, private
Insurance, Veterans’ Administration, TRICARE, other federal
sources, other state and local source, worker’s Compensation,
other unclassified source [14]. COPD and other respiratory disease-
related direct medical utilization and expenditures were summed
based on only health care events linked with an ICD-9-CM code of
J44, ]81, and ]J98; or CCC of 127, 129-134. The code list of COPD
and other respiratory disease was defined base on the category
determined by AHRQ [20]. All expenditures were adjusted to 2016
dollars using the Healthcare Consumer Price Index from the Bureau
of Labor Statistics [20].

Covariates were created for each mutually exclusive
demographic category: age in years (<18, 18-44, 56-64); gender;
race (White, Black, other/multiple races); educational status
(no degree or less than high school, high school, some college);
region (Northeast, Midwest, South, West); marital status (married,
unmarried (widowed, divorced/separated, never married));
smoking; health insurance status (public, private, uninsured);
poverty level (poor/low income (less than 200%), middle income
(200% to less than 400%), high income (greater than or equal to
400%)); body mass index (BMI, underweight/normal less than
24.9, overweight 25.0-29.9, obese more than 30.0); employment;

Charlson Comorbidity Index (CCI, 0, 1-2, more than 3).

Statistical Analyses

Descriptive statistics (t-tests for continuous variables
and Rao-Scott chi-square tests for categorical variables) were
conducted to compare the Hispanic and Non-Hispanic groups.
For all models, total cause and COPD-related expenditures (as
a continuous variable) and utilization (as a count variable) was
used as the dependent variable, and all covariates were used as
the independent variables. The Generalized Linear Model (GLM)

analysis to conduct a regression procedure employing a gamma

distribution and a log-link function was used to compare the health
care expenditures between Hispanic and Non-Hispanic adjusting
covariates. To address a large number of zero-expenditures
values on event including inpatients, emergency, and hospital
outpatients, and home health care, a two-part model was used to
determine the cost of illness for Hispanic individuals compared
with Non-Hispanic patients. The first part of the model is a logistic
regression model to estimate the probability of having any type of
health care expenditure (zero vs. non-zero expenditures), whereas
the second part consisted of a generalized linear model with a
gamma distribution and a log link to estimate the expenditures on
individuals with positive expenditures. For health care utilization,
GLM with a Poisson distribution and a log function was applied
and zero-inflated Poisson regression was used to address an excess
of zero counts on hospital-based events. The incremental cost or
counts was calculated by subtracting an expenditure of Hispanic
from that of Non-Hispanic group after controlling for covariates. A
modified Park test was used to determine the appropriate model
for the analysis [21].

Because MEPS employed complex, multistage sampling design,
to represent the overall population, responses of the surveyed
individuals need to be weighted by the proportion of the population
they represent. The person weights provided in the MEPS were
used to derive national estimates [22]. An accurate point estimates
and its standard errors for the nationally representative population
incorporating the MEPS survey weights was calculated using the
‘proc survey’ procedure of SAS and the ‘svy’ procedure of Stata [22].
Since this study spans over 5 years, that is, between 2012 and 2016,
to calculate the averaged expenditures and utilizations over the
number of years of pooled data, the pooled person weights were
divided by 5 [23]. All analyses were conducted using SAS version
9.4 (SAS Institute Inc., Cary, NC) and Stata version 15 (Stata Corp.
LP, College Station, TX).

Results

Based on the MEPS data, 172,564 (weighted sample size:
318,443,439) respondents with positive individual weight were
identified from 2012 to 2016. The total of 11,235 (weighted
sample size: 24,869,868) patients were included in the analysis
after applying inclusion criteria (Hispanic: 2,218 (weighted sample
size: 2,363,375) and Non-Hispanic: 9,017 (weighted sample size:
22,506,493)) (Figure 1). The mean age (standard deviation [SD])
for study patients was 55.4 (0.33) years. Most patients were female
(60.8%), white (84.0%), and educated higher than college (58.2%).
More than 75% of patients do not smoke currently and 53% of
patients married in years of interest. Hispanic group included
a lower percentage of private insurance (50.4%) than (67.9%)
(p<0.001). Hispanic group had a higher percentage of poor or
low income (45.6%) compared to Non-Hispanic group (30.5%)
(p<0.001). Hispanics had higher BMI values, but lower CCI value
than Non-Hispanic group (Table 1).
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Figure 1: Patient Attrition.

Table 1: Demographics and Clinics Characteristics of COPD and other respiratory disease population.

' Ty
All MEPS respondents on 2012-2016 and positive weight
(n=172,564, Weighted n = 318,443,439)

L l -

Diagnosed with chronic obstructive pulmonary disease and other A
respiratory disease
L (n = 21,849, Weighted n = 43,980,390) )
!

( Had at least one healthcare event )
(inpatients, emergency room, hospital outpatients, physician’s
visit, home health care, or prescription)

\ (n=15,688, Weighted n = 31,849,660) )
v
4 ™
Aged 18 years or older
(n=11,235, Weighted n = 24,869,868)

\ .
s : )
Final Cohort
(n=11,235, Weighted n = 24,869,868)

\ / \ J

( Hispanic Patients Non-Hispanic Patients
(n=2,218, (n=9,017,
L Weighted n = 2,363,375) Weighted n = 22,506,493)

Variable Overall Hispanic Non-Hispanic p-value
. Weighted . Weighted . Weighted
N Welihted Percent N Welihted Percent N Welihted Percent
(%) (%) (%)
Total 11,235 24,869,868 2,218 2,363,375 9,017 22,506,493
55.40 48.07 56.17
1
Mean (SE) (0.33) (0.58) (0.37) 0
Age 18-44 3,233 6,777,225 27.3 917 1,028,676 43.5 2,316 5,748,549 25.5 0
45-64 4,419 9,454,636 38 854 866,853 36.7 3,565 8,587,783 38.2
>65 3,583 8,638,007 34.7 447 467,847 19.8 3,136 8,170,161 36.3
Gend Male 4,123 9,752,716 39.2 763 835,992 35.4 3,360 8,916,724 39.6 0.01
ender
Female 7,112 15,117,152 60.8 1,455 1,527,384 64.6 5,657 13,589,768 60.4
White 8,093 20,882,939 84 2,064 2,180,149 92.2 6,029 18,702,790 83.1 0
Race Black 2,102 2,354,462 9.5 54 58,414 2.5 2,048 2,296,049 10.2
Otherr{l I;’L‘;lt‘ple 1,040 | 1,632,467 6.6 100 124,813 5.3 940 1,507,654 6.7
No degree or
Less than high 2,356 3,580,915 14.4 909 788,978 33.4 1,447 2,791,937 12.4 0
Education school
High school 3,106 6,812,897 27.4 477 509,531 21.6 2,629 6,303,366 28
Some college 5,773 14,476,056 58.2 832 1,064,866 45.1 4,941 13,411,190 59.6
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Northeast 1,886 | 4,391,025 17.7 402 373,146 15.8 1,484 | 4,017,878 17.9 0
e Midwest 2,418 5,859,115 23.6 208 228,177 9.7 2,210 | 5,630,938 25
egion
& South 4258 | 9,564,906 385 723 855,379 36.2 3,535 | 8,709,526 38.7
West 2,673 5,054,823 20.3 885 906,672 38.4 1,788 | 4,148,150 18.4
Marital Married 5365 | 13,083,368 | 526 1,104 | 1,165,764 | 49.3 4261 | 11,917,604 53 0.029
status Unmarried 5870 | 11,786,500 | 47.4 1,114 | 1,197,611 | 507 4,756 | 10,588,889 47
Smol Yes 2,810 | 6,141,903 24.7 422 442,096 187 2,388 | 5,699,807 25.3 0
MOoKIN
& No 8425 | 18,727,965 75.3 1,796 | 1,921,279 | 813 6,629 | 16,806,685 747
Any private 6,327 | 16,475,541 66.2 918 1,191,043 | 504 5409 | 15,284,498 | 67.9 0
Insurance Public only 4,180 7,282,489 29.3 940 855,674 36.2 3240 | 6426815 28.6
Uninsured 728 1,111,837 45 360 316,658 13.4 368 795,179 35
Pi’scr({rl;]‘lw 4,771 7,935,424 31.9 1,237 | 1,078,679 45.6 3,534 | 6,856,745 30.5 0.0008
Povertylevel |\ 4dle income | 2,976 6,558,152 26.4 595 723,501 30.6 2,381 | 5,834,651 25.9
High income 3,488 | 10376293 | 417 386 561,195 23.7 3,102 | 9,815,098 43.6
28.99 29.52 28.93
.
Mean (SE) (0.12) (023) (0.13) 0.038
Underweight/ | 5 155 | 7233427 29.1 524 588,891 249 2,601 | 6,644,536 295 0.008
BMI Normal <=24.9
Overweight 3,425 7,760,978 31.2 746 793,532 33.6 2679 6,967,446 31
25.0-29.9
Obese >30.0 4,685 | 9875463 39.7 948 980,953 415 3,737 | 8894511 39.5
Employed 4,884 | 11,374,927 | 457 1,096 | 1,279,325 | 54.1 3,788 | 10,095,602 | 449 0
Employment
Notemployed | 6,351 | 13,494,941 54.3 1,122 | 1,084,050 | 459 5229 | 12,410,891 | 55.1
1.04 0.81 1.06
*
Mean (SE) (0.02) (0.04) (0.02) 0
ccl 0 4,253 9,373,441 37.7 1,058 | 1,111,394 47 3,195 | 8,262,047 36.7 0
2-Jan 5844 | 12,913,640 51.9 1032 | 1,098,836 | 465 4812 | 11,814,804 | 525
>=3 1,138 | 2,582,787 10.4 128 153,146 6.5 1,010 | 2,429,642 10.8

Note: 'Continuous mean and SE are for weighted sample.

BMI: Body Mass Index; CCI: Charlson Comorbidity Index; COPD: Chronic Obstructive Pulmonary Disease, SE: Standard Error

Overall all-cause wunadjusted medical expenditures in
Hispanic group was $ 8,986.36 (95% CI: 7,880.57-10,092.15),
while $12,278.00 (95% CI: 11,578.37-12,977.41) was in the Non-
Hispanic group (p<0.001). Hispanic patients had significantly lower
expenditures on inpatients visits, hospital outpatients, medications
prescriptions compared to Non-Hispanic patients (p<0.001).
This result was consistent with COPD-related expenditures.

Overall COPD-related expenditures Hispanic patients spent were
significantly lower than those of Non-Hispanic patients ($ 1,118.92
(95% CI: 853.88-1,383.97) vs. $ 2,004.46 (95% CI: 1,789.05-
2,219.87), p<0.001). Inpatient visits and prescription cost were
lower in Hispanic compared to the Non-Hispanic group (p<0.001)
(Table 2).

Table 2: Demographics and Clinics Characteristics of COPD and other respiratory disease population.

Hispanic ($) Non-Hispanic ($)
Lower Upper Lower Upper
1 " 2
Category Mean SE 95% CI 95% CI Mean SE 95% CI 959 c1 | Pvalue
All-cause expenditures
Overall 8,986.36 562.69 7,880.57 10,092.15 12,278.00 355.96 11,578.37 12,977.41 <.0001
Inpatient 2,444.75 309.89 1,835.75 3,053.75 3,556.77 190.6 3,182.20 3,931.33 0.002
Emergency room 416.45 47.12 323.84 509.06 449.43 28.46 393.5 505.36 0.542
Hospital outpatient 524.4 81.4 364.43 684.36 948.65 63.53 823.79 1,073.50 <.0001
Physician's visits | 35309 | 173.93 1,981.28 2,664.90 2,683.27 90.63 2,505.17 2,861.37 0.069
(Office based visits)
Home health care 805.65 187.11 437.94 1,173.35 594.09 65.75 464.87 723.3 0.277
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Prescription 2,117.27 151.62 1,819.31 2,415.23 3,405.84 | 13816 | 3,134.34 3,677.34 <0001
COPD-related
expenditures
Overall 1,118.92 134.43 853.88 1,383.97 2,00446 | 10926 | 1,789.05 2,219.87 <.0001
Inpatient 346.6 78.87 191.1 502.1 803.94 94.54 617.55 990.33 0
Emergency room 76.14 10.89 54.67 97.61 96.05 11.36 73.64 118.46 0.178
Hospital outpatient 60.91 19.41 22.64 99.17 92.57 14.98 63.04 122.1 0.21
(gfl;f’e‘%z:efi‘gf:tss) 312.36 59.47 195.11 4296 299.06 13.96 271.54 326.58 0.826
Home health care 109.14 48.26 13.99 204.28 137.87 19.17 100.08 175.65 0571
Prescription 213.78 26.75 161.04 266.53 574.98 24.46 526.76 623.2 <0001

Note: 1Includes patients with zero-cost for each category.

2Significant at P < 0.05 (in bold).

CI: Confidence Interval; COPD: Chronic Obstructive Pulmonary Disease; SE: Standard Error

The GLM with gamma distribution and a log-link function
showed that overall all-cause expenditures in Hispanic and Non-
Hispanic was $ 10,387.46 (95% CI: 9,141.80-11,633.12) and
$12,130.29 (95% CI: 11,451.86-12,808.72), respectively. The
incremental cost (Non-Hispanic minus Hispanic) was $1,742.83
(95% CI: 404.35-3,081.32, p=0.011), indicating that Non-Hispanic
group had significantly higher cost on overall health care services
compared to Hispanic group. Similarly, Non- Hispanic patients
showed $764.14 (95% CI: 453.40-1,074.89) higher expenditures
related COPD than Hispanic patients ($ 1,945.61 (95% CI: 1,674.63-
2,216.58) vs. $1,181.47 (95% CI: 950.44-1,412.49). Both inpatients
visits and medications prescriptions linked to COPD diagnosis

events were significantly higher for Non-Hispanic patients than
Hispanic patients (Table 3). The average of unadjusted number of
all-cause inpatients visits were, on average, 0.18 (95% CI: 0.15-
0.21) for Hispanic and 0.26 (95% CI: 0.24-0.28) for Non-Hispanic
groups (p<0.001), including patients with zero-visits. All-cause
hospital outpatients visits, physicians’ visits, and medication
prescriptions were significantly higher utilization for Non-Hispanic
than Hispanic. The COPD-related events in Non-Hispanic group had
also a larger number of utilizations on inpatients visits (0.03 vs.
0.06), hospital outpatients visits (0.08 vs. 0.15), and medications
prescriptions (1.71 vs. 2.15) than Hispanic (Table 4).

Table 3: All-cause and COPD-related adjusted mean and incremental expenditures.

X Hispanic ($) Non-Hispanic ($) Incremental cost (Non-Hispanic - Hispanic) ($)
) Lower Upper Lower Upper Lower Upper val.
Cat"§° Mean? SE Mean? SE Mean? SE P vz;l
y 95%Cl | 95% CI 95%Cl | 95% CI 95%Cl | 95%cCI | “¢

All-cause expenditures

Overall | 10,387.46 | 631.84 | 9,141.80 | 11,633.12 | 12,130.29 | 344.12

11,451.86 | 12,808.72 | 1,742.83 | 678.92 | 404.35 | 3,081.32 | 0.011

Inpa-

tient 2,744.53 358.27 | 2,038.20 | 3,450.87 | 3,122.98 | 170.38

2,787.07 | 3,458.88 378.44 383.76 | -378.14 | 1,135.03 | 0.325

Emer-
gency 449.58 56.00 339.17 559.99 438.18 27.20
room

384.56 491.80 -11.40 56.79 | -123.36 | 100.57 0.841

Hos-
pital
outpa-
tient

616.38 82.54 453.65 779.11 931.77 57.57

818.27 1,045.26 315.39 10291 | 112.49 518.28 0.002

Physi-
cian’s
visits
2,846.70 187.56 | 2,476.93 3,216.46 2,692.10 87.13
(Office
based
visits)

2,520.32 | 2,863.88 -154.60 187.62 | -524.49 215.30 0.411

Home
health 1,015.37 242.36 537.57 1,493.18 547.76 58.67
care

432.09 663.44 -467.61 | 240.24 | -941.25 6.03 0.053

Pre-
scrip- 2,471.47 171.72 | 2,132.93 | 2,810.02 3,735.80 161.31
tion

3,417.78 | 4,053.82 | 1,264.33 | 19595 | 878.01 | 1,650.64 | <.0001
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COPD-related expenditures

Overall

1,181.47

117.18

950.44

1,412.49

1,945.61

137.45

1,674.63

2,216.58

764.14

157.62

453.40

1,074.89

<.0001

Inpa-
tient

381.97

102.49

179.92

584.02

634.34

87.65

461.54

807.15

252.37

124.69

6.56

498.19

0.044

Emer-

gency
room

81.64

14.81

52.44

110.84

90.39

10.47

69.75

111.04

8.75

12.54

-15.97

33.48

0.486

Hos-
pital
outpa-
tient

92.21

29.26

34.53

149.88

91.38

14.20

63.37

119.38

-0.83

30.92

-61.79

60.13

0.979

Physi-
cian’s
visits
(Office

based
visits)

334.50

40.89

253.88

415.12

300.38

14.29

272.20

328.55

-34.12

39.39

-111.78

43.54

0.387

Home
health
care

107.72

49.88

9.38

206.06

130.27

21.52

87.83

172.70

22.55

53.49

-82.90

128.00

0.674

Pre-
scrip-
tion

323.38

38.76

246.95

399.80

609.15

28.44

553.07

665.22

285.77

44.45

198.13

373.41

<.0001

Note: 'Includes patients with zero-cost for each category.

?Adjusted by covariates including age, gender, race, educational status, region, marital status, smoking, health insurance status,
poverty level, Body Mass Index, employment, Charlson Comorbidity Index.

Significant at P < 0.05 (in bold).

CI: Confidence Interval; COPD: Chronic Obstructive Pulmonary Disease; SE: Standard error

Table 4: All-cause and COPD-related unadjusted healthcare utilization.

Hispanic Non-Hispanic
Category* Mean SE 91' ;o/wo egl Upp(::rl95% Mean SE 9[' ;)o/wo e(l;l ;%Zea prvaluet
All-cause visits
Inpatient 0.18 0.01 0.15 0.21 0.26 0.01 0.24 0.28 <.0001
Emergency room 0.41 0.03 0.36 0.46 0.46 0.02 0.43 0.49 0.116
Hospital outpatient 0.66 0.08 0.50 0.81 1.27 0.06 1.14 1.40 <.0001
Physician's visits (Office | 4, 7 0.75 9.29 12.25 13.03 027 12.49 13.56 0.005
based visits)
Home health care 8.13 2.14 3.93 12.34 4.71 0.46 3.80 5.61 0.117
Prescription 25.74 2.00 21.82 29.66 32.36 0.61 31.16 33.56 0.001
COPD-related visits
Inpatient 0.03 0.01 0.02 0.04 0.06 0.01 0.05 0.07 0.002
Emergency room 0.11 0.01 0.09 0.13 0.10 0.01 0.09 0.12 0.810
Hospital outpatient 0.08 0.02 0.05 0.12 0.15 0.02 0.12 0.19 0.006
Physician’s visits (Office |, g9 0.27 1.27 2.35 1.85 0.06 1.73 1.98 0.879
based visits)
Home health care 0.09 0.04 0.02 0.16 0.13 0.01 0.11 0.16 0.237
Prescription 1.71 0.07 1.57 1.85 2.15 0.04 2.07 2.22 <.0001
Note: 'Includes patients with zero-cost for each category.
“Significant at P < 0.05 (in bold).
CI: Confidence Interval, COPD: Chronic Obstructive Pulmonary Disease; SE: Standard error
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Table 5 showed that, after controlling for covariates, all-cause
number of visits on home health care were higher in Hispanics than
Non-Hispanic group (4.93 vs. 2.57, p=0.009). All other averaged
number of events did not show the significant different between
groups. Regarding the COPD-related events, both inpatients visits
and prescriptions showed the significantly higher utilizations for
Non-Hispanic than Hispanic groups (0.05 vs. 0.03; 2.16 vs. 1.83,
respectively). The incremental visits were 0.02 (95% CI: 0.00-0.03,

p=0.017) in inpatients visits and 0.32 (95% CI: 0.14-0.50, p<0.001)
in medications prescriptions (Table 5). The GLM of COPD-related
expenditures adjusting covariates generated that Hispanic group
had significantly lower expenditures than Non-Hispanic group (f=-
0.50 (95% CI: -0.71- -0.29), p<0.001) (Table 6). A larger CCI was
associated with higher health care expenditures ($=0.40 (95% CI:
0.31-0.49), p<0.001) (Table 6).

Table 5: All-cause and COPD-related adjusted mean and incremental healthcare utilization.

Hispanic ($) Non-Hispanic ($)

Incremental counts (Non-Hispanic - Hispanic)

3)
Lower | Upper Lower | Upper Lower | Upper val-
Category* Mean?® SE Mean?® SE Mean?® SE P 3
95% CI | 95% CI 95% CI | 95% CI 95%CI | 95%¢cI | Y€
All-cause visits
Inpatient 0.20 0.02 0.16 0.24 0.23 0.01 0.21 0.25 0.03 0.02 -0.01 0.07 | 0.160
Em:gf;my 0.40 0.03 0.34 0.45 0.44 0.01 0.41 0.46 0.04 0.03 -0.02 010 | 0212
Hospital 0.89 0.11 0.67 1.12 1.15 0.06 1.04 1.26 0.25 0.14 -0.02 052 | 0.065
outpatient
Physician’s
visits
12.87 | 092 | 11.05 | 1468 | 1294 | 024 | 1247 | 1341 | 007 0.94 -1.78 192 | 0.941
(Office based
visits)
Hom;?:alth 4.93 0.92 3.12 6.75 2.57 0.25 2.09 3.05 236 0.89 413 | -060 | 0.009
Prescription | 29.95 | 197 | 2607 | 3383 | 31.86 | 050 | 3087 | 3285 | 191 2.00 -2.04 585 | 0.342

COPD-related visits

Inpatient 0.03 0.01 0.02 0.04 0.05 0.01 0.04 0.06 0.02 0.01 0.00 003 | 0017
Em:gf;“cy 0.10 0.01 0.08 0.12 0.10 0.01 0.09 0.11 0.00 0.01 0.02 0.02 0.906
Hospital 0.10 0.02 0.06 0.14 0.15 0.03 0.10 0.21 0.05 0.04 -0.02 012 | 0134
outpatient
Physician’s
visits

2.06 0.41 1.26 2.86 1.84 0.07 171 197 | -0.22 0.42 .04 | 061 | 0604
(Office based
visits)
H"m;lr’:alth 0.06 0.02 0.02 0.11 0.09 0.01 0.07 0.11 0.02 0.02 -0.01 006 | 0221
Prescription | 1.83 0.08 1.67 2.00 2.16 0.04 2.08 2.24 0.32 0.09 0.14 050 | <0001

Note: 'Includes patients with zero-cost for each category.

2Adjusted by covariates including age, gender, race, educational status, region, marital status, smoking, health insurance status,
poverty level, Body Mass Index, employment, Charlson Comorbidity Index.

SSignificant at P < 0.05 (in bold).

CI: Confidence Interval; COPD: Chronic Obstructive Pulmonary Disease; SE: Standard Error
Table 6: Generalized Linear Model of COPD-related Medical Expenditures.

Hispanic type / Demographic/Clinical Variables Estimate?! t Lower 95% CI Upper 95% CI p-value?
Hispanic Type
Non-Hispanic Ref.
Hispanic -0.499 -4.660 -0.710 -0.288 0.000
Age (continuous) 0.005 1.370 -0.002 0.012 0.173
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Gender
Male Ref.
Female -0.050 -0.450 -0.267 0.168 0.652
Race
White Ref.
Black 0.102 0.640 -0.214 0.419 0.525
Other/Multiple races -0.166 -1.210 -0.438 0.105 0.229
Education
No degree or Less than high school Ref. X X X X
High school -0.190 -1.580 -0.426 0.047 0.115
Some college -0.089 -0.670 -0.350 0.173 0.505
Region
Northeast Ref. X X X X
Midwest 0.023 0.130 -0.329 0.376 0.896
South -0.408 -3.480 -0.639 -0.177 0.001
West -0.270 -2.070 -0.526 -0.013 0.039
Marital status
Married Ref. X X X X
Unmarried 0.264 2.840 0.081 0.447 0.005
Smoking X X X X X
Yes Ref. X X X X
No 0.039 0.360 -0.171 0.248 0.717
Insurance typeX
Any private Ref. X X X X
Public only 0.066 0.800 -0.096 0.229 0.424
Uninsured -0.070 -0.250 -0.621 0.480 0.801
Poverty levelX
Poor/Low income Ref. X X X X
Middle income -0.439 -2.900 -0.738 -0.140 0.004
High income -0.392 -2.980 -0.651 -0.133 0.003
BMI (continuous) -0.007 -1.430 -0.018 0.003 0.153
EmploymentX
Employed Ref. X X X X
Not employed 0.365 3.550 0.163 0.568 0.000
CCI (continuous) 0.396 8.550 0.305 0.487 0.000

Note: 'GLM with gamma distribution and a log-link function was used.

Significant at P < 0.05 (in bold).

CI: Confidence Interval, COPD: Chronic Obstructive Pulmonary Disease

Discussion

This study found that Hispanic patients had significantly lower
overall all-cause unadjusted medical expenditures compared to
Non-Hispanic patients. In addition, Hispanics also had substantially
lower financial expenditures regarding COPD-related inpatient
visits and prescription costs. With the exception of home health
care visits, the Non-Hispanic participants exhibited more frequent

use of COPD-related treatments or medications. The sample

populations are intended to represent larger groups of individuals.
The 2,218 Hispanic participants represent a weighted sample size of
2,363,375 people. The 9,017 Non-Hispanic participants represent a
weighted sample of 22.5 million people. This study focused on the
Household Component (HC) of MEPS, as mentioned in Data Source.
A total of 11,235 patients were included in this 5-year MEPS data
collecting period. More than half of the participants were white
females with a bachelor’s degree or higher. The average age of the
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participants was 55 years old, and 75% of the sample group did
not smoke. The Hispanic population had a higher percentage of
low income and elevated BMI than the Non-Hispanic population.
However, the non-Hispanic population, on average, demonstrated
higher Charlson Comorbidity Index (CCI) scores.

A Charlson Comorbidity Index (CCI) score is a measurement of
concomitant disease conditions. And an elevated CCI is associated
with a higher amount of health care expenditures. Hispanics who
participated in the study had higher BMI values and lower average
incomes, which is consistent with the previous findings. However,
previous research focused on aggravating factors of COPD, rather
than concomitant disease conditions. As stated by Prudente,
multiple disease states can exacerbate complicated, multifactorial
conditions, such as COPD [23,24]. Therefore, taking the Charlson
Comorbidity Index into account illustrates a more realistic
projection of morbidity and mortality for patients with COPD,
whether Hispanic or Non-Hispanic. Based on the 9 year study of
COPD by Prudente et.al, an increased number of exacerbations and
CCI were linked to increased risk of mortality [24].

Prior studies have established that patients with COPD with
coexisting conditions have higher health care utilization costs
compared to those without coexisting medical conditions [4,25,26].
But there is limited information before this study about the
healthcare utilization costs in Hispanic vs. non-Hispanic population
with COPD. This study portrays the clear demarcation of the COPD
related health care utilization costs in Hispanic and non-Hispanic
people. Murphy et al. concluded that COPD has contributed to the
second-highest healthcare utilization costs in the United States
[25]. According to Diaz et al., healthcare utilization and access to
healthcare are dependent on the insurance status of a person. The
percentage of Hispanics insured in the United States is lower than
the Non-Hispanics [4]. Due to the non-availability of insurances,
Hispanics with COPD utilize emergency departments more
frequently than clinic-based physician visits [24]. These findings are
consistent with the findings of our study in regards to health care
utilization, particularly with outpatient and inpatients visit costs
and prescriptions. Go to states the re-admission pattern for COPD
related cases was also lower in Hispanic patients compared to non-
Hispanic patients. This aligns with our results as we concluded that
the disparity of healthcare expenditures is lower in the Hispanic
population [26].

There are some limitations to this study that affect an
interpretation of the results. Limitations are related to the nature
of MEPS database. The database does not provide information
on COPD and other respiratory disease severity, which may have
an impact on the estimates. MEPS cannot provide the reasonable
causal relationship between COPD and the potentially related-
comorbidities. Only COPD-related direct medical costs were
included in this study, while costs associated with comorbidities
potentially related to COPD were excluded. MEPS database are self-

reported rather than an objective measure, which is related to recall
bias as well as under-reporting. This is the cross-sectional database
and is not able to analyze an overall lifetime estimate of patient-
level expenditures. All patients with COPD and other respiratory
disease from 2012 to 2016 were pooled to obtain an adequately
sample size to yield reliable estimates. In the MEPS design, the
samples from consecutive years may not be independent because
the samples may be drawn from the same geographic region
for two consecutive years. However, the MEPS documentation
recommended that it is valid to keep all observations and treat
them as independent because each year’s data are designed to be
nationally representative [23]. The procedures for complex survey
sample designs in SAS and Stata were employed to ensure the
accurate standard errors. This study included the only household
component of MEPS consists of non-institutionalized community-
dwelling residents. Patients living in supported living facilities,
nursing homes, institutions, homeless people and undocumented
immigrants were excluded, which limited the generality of research
findings to the US population.

Conclusion

This study provided some of the first concrete financial
figures concerning this healthcare disparity between ethnicities
in the context of COPD-related costs among Hispanic and Non-
Hispanic population in the US. It also revealed a possible anomaly
in the healthcare system; i.e., Non-Hispanics spend substantially
more on COPD-related healthcare than Hispanics. Also, the study
demonstrates the necessity of assessing the Charlson Comorbidity
Index (CCI) scores. These scores, which indicate compounded
comorbidities, seemed to be better indications of the possible
health of the participants. The results of our study demonstrate that
non-Hispanics with COPD have higher healthcare utilization costs
compared to Hispanics with COPD. While the overall amount spent
on healthcare by Hispanics is less, it emphasizes the need for better
management in this subset of the population to minimize the future
harm and to establish a fair healthcare system for all Americans.
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