Concentration of Healthcare Costs in Asthma

]a;vaes T. Li, MD, PhD; Geotrge Xakellis, MD, MBA; Eric S. Edell, MD; and

Gregory L. Angstman, MD

Abstract

A database analysis of medical claims of enrollees
in John Deere Health Care was conducted to estimate
the direct healthcare costs of asthma and to deter-
mine the distribution of costs among types of asthma
patients. The study population had primary residence
in Waterloo, lowa, or the Quad Cities area and submit-
ted a claim for asthma in 1990 or 1991. The overall
study population comprised 73,165 individuals in
1990 and 71,876 in 1991. During the 2-year study
period, 2,213 asthma patients submitted claims for
asthma care totaling $2.07 million ($937 per patient),
or 0.6% of total healthcare expenditures ($334 mil-
lion) for 1990 and 1991. Asthma costs were concen-
trated in a relatively small number of high-cost
patients: 40% of costs were incurred by only 5% of
asthma patients, and 80% were incurred by 31% of
patients. Asthma severity was estimated by carefully
analyzing medical claims data. According to the
analysis, 44% of asthma patients were classified as
severe; costs incurred by these patients were five
times higher than those incurred by patients with mild
asthma ($1,579 per patient versus $298 per patient
over the 2-year period). Direct medical costs for
asthma are concentrated in a relatively small number
of high-risk, high-cost patients; therefore, strategies
to reduce the morbidity of asthma and costs for the
care of this disease should be directed toward this
population.

sthma is a common chronic medical condition
that attacks approximately 10 million children
and adules in the United States and is an im-

portant cause of morbidity and mortality in affected
persons of all ages. Current data suggest an estimated
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hospitalization rate for asthma in 1992 of 17.9 per 10,000,
and an annual death rate in 1991 of 18.8 per 1 million
(5,106 deaths).! Experts believe that the majority of
hospitalizations and deaths from asthma can be pre-
vented through proper management. ,

Interest in estimating the economic impact of
asthma has been increasing. Weiss et al’ estimated
that, in 1990, asthma resulted in total direct medical
expenditures in the United States of $3.6 billion, and
in total indirect costs (eg, work days lost, school days
lost, and mortality) of $2.6 billion. The goal of our study
was to estimate the direct healthcare costs of asthma
for enrollees in the health plan of a single employer.
We also sought to determine the distribution of costs
among types of asthma patients, and whether clinical
severity of the disease affected expenditures.

- PATIENTS AND METHODS -~

The study population comprised employees and
retirees of Deere and Company and their dependents
whose primary residence during the 2-year study pe-
riod was Waterloo, Iowa, or the Quad Cities area
(Davenport and Betendorf, Iowa, and Moline and
Rock Island, Illinois). All members of the study popu-
lation had to have been enrolled in John Deere Health
Insurance for at least 1-month during calendar year
1990 or 1991. They were not restricted to any particu-
lar age or age range.

The employee base and insured population of
Deer and Company are stable, with minimal turnover.
The company became self-insured in 1972. It has
been collecting and storing medical claims data on its
employees, retirees, and dependents since then. The
database contains all medical claims for inpatient and
outpatient services, physicians’ services, diagnostic
tests, and outpatient prescription drugs. Data on inpa-
tient drug charges are a component of inpatient medi-
cal service claims and therefore cannot be broken out
separately. The database includes information on the
frequency of submission of claims for hospital ser-
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-« HEALTHCARE EXPENDITURES ---

Table 1. Classification of Asthma Severity by Medical Claims

Annual number of emergency room visits

Annual number of hospital admissions

Length of hospital stay (days)

Annual number of outpatient visits

Annual number of intensive care unit admissions

Mix of outpatient drugs (bronchodilator inhaler, oral
theophylline, anti-inflammatory inhaler)

Bronchodilator inhaler use (cannisters/mo)

Oral corticosteroids (outpatient, mg/yr) prednisone or equivalent

Mild Moderate Severe'

0 1-2 >3

0 1-2 >3

0 0-4 >5
<3 3-5 >6

0 0 >1
1 type 2 types 3 types
<1 1-2 >2
<120 120-600 >600

'Patients were classified into the highest level of severity if they fulfilled at least one severity criterion

vices, emergency room services, intensive care unit
services, and outpatient prescription drugs, as well as
on the length of hospital stay. Costs in this analysis
represent the amount charged by individual provid-
ers. In general, healthcare coverage was on a fee-for-
service basis.

In this study, a patient was considered to have
asthma if he or she filed one or more medical claims
for asthma as a primary or secondary diagnosis in
calendar year 1990 or 1991. The diagnosis was deter-
mined on the basis of physician coding of medical
services, using the ninth revision of the International
Classification of Diseases (ICD9). According to this
classification system, asthma was defined as the ICD9
code 493, including all subsets (asthma extrinsic with-
out status asthmaticus; asthma intrinsic without status
asthmaticus; asthma, chronic obstructive with obstruc-
tive pulmonary disease without status asthmaticus;
asthma unspecified without status asthmaticus;
asthma extrinsic with status asthmaticus; asthma in-
trinsic with status asthmaticus; asthma chronic, ob-
structive with obstructive pulmonary disease with

Table 2. Concentration of Asthma Costs

Percentage Number of Percentage Cumulative
of Asthma Asthma of Asthma Disease Cost
Patients Patients Cost (in $000s)
04 8 10 20
13 28 20 415
2.8 61 30 622
49 109 40 829
83 184 50 1,036
132 292 60 1,244
203 499 70 1,451
31.4 695 80 1,658
49.5 1,095 90 1,865
100.0 2,213 100 2,073

status asthmaticus; and asthma unspecified with
status asthmaticus).

The claims criteria listed in Table 1 were used to
assign all patients with asthma into one of three cate-
gories of clinical severity: (1) mild; (2) moderate; or
(3) severe. A patient was categorized as having the
highest level of severity if he or she met at least one
of the severity criteria.

-+ RESULTS -

A total of 73,165 individuals were enrolled in John
Deere Health Insurance in 1990; 71,874 were enrolled
in 1991. Among the enrollees, 2,213 persons with
asthma were identified. The total cost for asthma care
for these individuals for the 2-year period was $2.07
million; the average cost per asthma patient was
$937. The total healthcare cost for the full study popu-
lation was $334 million; healthcare expenditures for
asthma therefore comprised approximately 0.6% of
total costs.

Costs for asthma care were not distributed uni-
formly among the 2,213 asthma patients. As shown in
Table 2, which displays the percentage of asthma
patients incurring different percentages of total costs
for asthma care, costs were concentrated among rela-
tively few high-cost patients. Only 5% of asthma pa-
tients incurred 40% of the total healthcare costs for
asthma. Similarly, 31% of asthma patients incurred
80% of asthma costs.

According to the severity criteria listed in Table 1,
969 (44%) asthma patients were classified as severe
and 1,007 (46%) were classified as mild (Table 3).
Only 237 patients (11%) had moderate asthma. Costs
for asthma patients segmented by level of clinical
severity are shown in Figure 1. Over the 2-year period,
asthma costs per patient were five times higher for
those whose asthma was categorized as severe as for
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-+ CONCENTRATION OF HEALTHCARE COSTS IN ASTHMA -

Table 3. Asthma Costs, by Services*

Mild Moderate Severe
Number of patients 1,007 237 969
Percentage of patients 46 11 44
Dollars per patient 298 1,021 1,579
Inpatient services (%) 0 46 36
Outpdtient services (%) 52 34 25
Outpatient drugs (%) 48 20 39

*Data presented are for 1990 and 1991 combined

those with mild asthma (Table 3; $1,579 per patient
with severe asthma versus $298 per patient with mild
asthma). Patients with severe asthma incurred 74% of
total asthma costs.

The breakdown of costs for the population com-
prising all asthma patients was as follows: outpatient
drugs, 38% of costs; outpatient services, 30% of costs;
and inpatient services, 32% of costs. For patients with
severe asthma, 39% of expenditures wetre for outpatient
drugs, 25% were for outpatient services, and 36% for
inpatient services (Table 3). In this analysis, emer-
gency room services were considered a component of
outpatient services.

The cumulative cost for one high-cost asthma pa-
tient, constructed from the medical claims database
alone, is depicted in Figure 2. Substantial costs were
incurred during hospitalization and treatment in the
intensive care unit.

-+ DISCUSSION -

The John Deere database has been used success-
tully to evaluate healthcare services for patients with
hypertension.” The present study demonstrates the
feasibility and utility of using medical claims data to
evaluate services for the treatment of asthma. The
most striking finding of this study is the high concen-
tration of costs for asthma care in a relatively small
number of high-cost patients, who are likely to have
clinically severe asthma. The findings therefore sug-
gest that strategies directed toward improving the
management of asthma in high-risk patients may
prove to be the most effective means of reducing the
morbidity and costs of this disease.

The average cost per asthma patient of $937 for the
2Z-year study period is in line with previous estimates.
Weiss et al® estimated a total direct cost for asthma
nationwide at $3.6 billion annually—or $360 per per-
son per year for the roughly 10 million individuals
with asthma. An analysis of Medicaid claims data on

children with asthma estimated direct asthma costs of

$436 per child-year for black children, and of $350 per
year for white children.® Headrick et al estimated
outpatient costs of $341 per year for adults and of $299
per year for children.’

Previous studies have suggested that asthma mor-
bidity and costs may be distributed unevenly. One
interview survey indicated that 10% of children with
asthma accounted for 77% of asthma hospital days.°®
A database analysis of 25,614 individuals with asthma
estimated an annual asthma cost of $468 per patient
per year.” In that study, individuals with asthma who
used high doses of beta agonists (a marker of asthma
severity) incurred annual costs of $1,347.
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Figure 1. Total expenditures for asthma, by disease severity, 1990
and 1991 (See Patients and Methods for definition of asthma severity.)

Conversely, in other studies, no difference was ob-
served in asthma outcomes between high-cost provid-
ersand low-cost providers.® Furthermore, Headrick et
al found no correlation between asthma outcomes
and theé outpatient costs of asthma in adults.’

Together with the results of this study, these find-
ings suggest that a reduction in asthma costs can be
achieved primarily by implementing strategies di-
rected toward high-risk, high-cost asthma patients.
Several strategies may be effective in managing
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Figure 2. Claims for medical services for a high-cost asthma patient
Claims for outpatient services were relatively low, whereas claims
for hospital and intensive care unit services were high
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- HEALTHCARE EXPENDITURES -

asthma in individuals who potentially may become
high-risk, high-cost patients. In controlled clinical
trials of patient education combined with intensive
home and outpatient tieatment of asthma, these in-
terventions were effective in reducing the number of
hospital days and hospital admissions for high-risk
asthma patients.”'® Asthma management in the stud-
ies emphasized patient education on the correct tech-
niques for using metered-dose inhalers, the use of
aerosol corticosteroids and anti-inflammatory ther-
apy, home-monitoring of peak expiratory tlow rate,
and prompt treatment of exacerbations of asthma.

Referral or consultation with an asthma specialist
also has been shown to reduce the number of hospi-
talizations and emergency room visits." One study
demonstrated a tenfold reduction in hospital readmis-
sions for asthma if the patient initially was admitted
to a service staffed by specialist physicians expert in
the care of asthma.'

In view of our finding that 44% of asthma patients
can be classified as “severe,” intensive patient educa-
tion, outpatient asthma management strategies, and
home asthma management strategies may be appro-
priate for 40% to 50% of patients with asthma. A more
intensive case-management approach that includes
frequent home visits and home spirometry may be
appropriate for the small number of extremely high-
risk patients. Successful strategies directed toward
high-risk and potentially high-cost asthma patients
may be successful in preventing the clinical scenario
and high costs shown in Figure 2. These strategies
have the potential to reduce overall expenditures for
asthma dramatically.

This study has several important limitations. First,
our figures probably represent a minimum estimate
of healthcare costs for asthma. Individuals with
asthma whose services were coded as bronchitis or
chronic obstructive pulmonary disease were not in-
cluded in the estimates of asthma eare costs. Further-
more, individuals with asthma who did not file a claim
for asthma-related medical services in 1990 or 1991
were not included in the analysis. Second, the severity
criteria were arbitrary and were based on medical
claims data alone. No attempt was made to review

medical records to estimate asthma severity based on
clinical grounds. Third, there are limitations to the
generalizability of our findings to other healthcare
settings. The study population was uniformly insured,
working or retired, and residents of the Midwest.
Nevertheless, this study clearly showed that indi-
viduals with severe asthma consume significantly
more resources than do individuals with mild asthma.
Thus, asthma management programs should be di-

“rected toward high-risk patients.
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