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Introduction
From 1982 through 1986, asthma

mortality among 5- through 34-year-olds
in the United States increased by 6.2%
annually.' High mortality rates relative to
the rest of the country2-4 and a greater
increase in mortality (10.2% annually)
were noted for New York City and
Chicago (Cook County, Illinois) during
the same period.4

Although concomitant increases in
asthma prevalence and hospitalization
were reported throughout the 1980s,56
the very rapid increase in mortality sug-
gests that other factors may be involved.
Limited health care access,7 a lack of
recognition of asthma severity by patient
or physician,8 psychosocial dysfunction of
patient and family,9 and overuse or inap-
propriate use of asthma medication lead-
ing to toxicity or delays in accessing
appropriate medical treatment'0 have been
identified as possible contributing factors.

This study of asthma mortality in
Chicago from 1968 through 1991 was
undertaken to extend previous research
examining characteristics of asthma deaths
in Chicago.2

Methods
Death certificate data for all 5-

through 34-year-old residents of Chicago
with asthma as the underlying cause of
death from 1968 through 1991 were
collected from the Illinois Department of
Public Health. The Eighth Revision of the
Intemational Classification of Diseases
(ICD), used from 1968 through 1978, was
replaced by the Ninth Revision in 1979.
According to National Center for Health
Statistics reports, 96% of deaths coded for
asthma using ICD-8 were also coded for
asthma using ICD-9."1

Demographic information used in
this study included sex, race (White or
African American), age at death, hospital
status at death (inpatient, emergency
department patient or outpatient, dead
on arrival [DOA], other), and secondary
causes of death. Hospital status was

recorded on death certificates from 1979
through 1991. Four persons of Chinese
origin were excluded because the small
number precluded detailed analysis.

Statistical analysis included chi-
square comparisons of hospital status by
race, sex, age, and combinations of these
variables. Trends in the proportion of
patients who were DOA, who died in the
emergency department or as outpatients,
or who died as hospital inpatients from
1979 through 1991 were examined with
linear regression for the complete Chi-
cago population as well as for race- and
age-specific groups.

Age-, sex-, and race-specific popula-
tions for 5- through 34-year-olds in Chi-
cago were obtained from the City of
Chicago Department of Planning. Yearly
asthma mortality rates were calculated
and adjusted to the 1980 US population.'2
Separate analyses of trends in mortality
were performed by linear regression for
the periods 1968 to 1976 and 1976 through
1991, which exhibited distinctly different
temporal patterns.

Results
From 1968 through 1991, asthma was

listed as the underlying cause of death for
344 Chicago residents aged 5 through 34
years, including 4 Chinese persons who
were excluded from the analysis. The
number of deaths per year ranged from 2
through 27 overall, from 0 through 6 for
Whites, and from 1 through 24 for African
Americans. Of the 340 deaths examined,
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292 (85.9%) were among African Ameri-
cans, a proportion that did not vary

significantly over time. Proportions of
deaths by sex (50.3% of deaths occurred
among females) did not differ by race

(X2 = 0.04, P = .84) or age group
(X2 = 0.01, P = .96). The death certifi-
cates of 2 Whites listed Mexico as the
country of citizenship, and 11 deaths
occurred among Whites who had been
born in Mexico, Puerto Rico, or "other
Spanish" countries. These persons were

considered Whites in this analysis.
No significant differences in hospital

status by sex, race, or age group were

detected (Table 1). There were higher
proportions of DOA cases among 20-
through 34-year-olds than among 5-
through 19-year-olds (54% vs 44%) and
higher proportions of inpatient deaths
among females than among males (24%
vs 14%), but these differences were not

significant. Autopsies were performed on

62% of deaths, including 78% of DOA
cases from 1979 through 1991.

Cardiac dysrhythmias were the most
commonly cited accompanying causes of
death, occurring in 36 (11%) of the cases.

For 11 deaths, medicinal or recreational
drug poisoning was listed as an accompa-

nying cause; all of these deaths occurred
among African-American persons aged
20 through 34 years. Ten of the 11 drug
poisoning deaths occurred between 1980
and 1991, representing 7% of deaths
among 20- through 34-year-old African
Americans during that period. No differ-
ences in hospital status were found be-
tween cardiac dysrythmias or drug poison-
ings and other deaths.

All measures of asthma mortality
among 5- through 34-year-olds declined
insignificantly from 1968 to 1976 in Chi-
cago. Overall asthma mortality declined
at a rate of 0.024 deaths per 100 000
persons annually (F = 1.16,P > .05). The
decline was greater among African Ameri-
cans than among Whites (0.063 vs 0.017
deaths per 100 000 persons annually) but
remained insignificant within race groups,

as did the decreases among age-specific
groups (5 through 19 years, 20 through 34
years) within races.

From 1976 through 1991, overall
asthma mortality increased significantly,
at a rate of 0.039 deaths per 100000

persons annually (Table 2). Asthma mor-

tality rates among Whites ranged from 0

deaths in 1971, 1973, 1978, and 1989 to

1.33 deaths per 100 000 persons in 1985,
with no significant trends during this

period.

Asthma mortality among African
Americans increased from a nadir of 0.77
to 0.86 deaths per 100 000 persons be-
tween 1976 and 1978 to a peak of 3.63
deaths per 100 000 persons in 1991 (Fig-
ure 1). The increase from 1976 to 1991
(0.83 to 3.63 deaths per 100 000 persons)
was 337% over a 15-year period, or 22.5%
annually. This significant increase (0.170
deaths per 100 000 persons per year)
occurred among both males and females,
regardless of age classification. Age-
specific increases were significant among
5- through 19-year-old and 20- through
34-year-old African Americans (Figure 2)

but were approximately 3.5-fold greater in
the older age group (Table 2). Examina-
tion of data from 1979 through 1991,
during which only ICD-9 codes were used,
did not significantly alter the magnitude
of any regression estimates calculated
above.

Annual changes in hospital status
were examined for 1979 through 1991, the
years for which such data were collected.
Among persons aged 5 through 19 years, a

significant overall increase in the propor-
tion of patients dying in emergency
departments or outpatient clinics (2.4%
annually, P < .01) was seen (from 1979
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TABLE 1 -Hospital Status, by Race, Age Group, and Sex, 1979 through 19918

Emergency
Department/

Dead on Arrival Outpatient Inpatient Other

No. % No. % No. % No. % P

Race
African American i11 52 59 27 40 19 5 2 .19
White 15 48 7 23 6 19 3 4

Age group
5-19 y 31 44 21 30 17 24 1 1 .27
20-34 y 95 54 45 26 29 16 7 4

Sex
Female 64 52 28 23 29 24 2 2 .08
Male 62 50 38 31 17 14 6 5

aHospital status data were not recorded on death certificates from 1968 through 1978.

TABLE 2-Linear Regression: Annual Increases in Asthma Mortality Ratesa
among Persons Aged 5 through 34 Years, Chicago,
1976 through 1991

Annual lncreasea SE P

Citywide 0.039 0.021 NS

Whites
5-19 y 0.019 0.031 NS
20-34 y 0.021 0.032 NS
Overall 0.020 0.023 NS

African Americans
5-19 y 0.076 0.029 <.03
20-34 y 0.261 0.057 <.001
Overall 0.170 0.031 <.001

African-American males
5-19 y 0.051 0.047 NS
20-34 y 0.237 0.093 <.03
Overall 0.146 0.058 < .03

African-American females
5-19 y 0.102 0.060 NS
20-34 y 0.285 0.078 < .003
Overall 0.195 0.044 <.001

Note. NS = not significant.
aDeaths per 100 000 population.
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through 1991), but this increase was

nonsignificant within race groups. Among
persons aged 20 through 34 years, there
was a significant annual increase in the
proportion of deaths occurring in emer-

gency departments and outpatient clinics
overall (3.3%, P < .004) as well as for

African Americans (2.8%, P < .006) and

Whites (4.1%, P < .02) as groups. No
other significant changes in hospital status
occurred over time among 20- through
34-year-old Whites, but a significant de-
crease occurred during this period in the

proportion of African-American 20-

through 34-year-olds who died as inpa-
tients (1.3% annually, P < .05).

Discussion
Asthma mortality trends among Afri-

can Americans in Chicago are similar to

those seen internationally,'3'14 and overall
decreases in asthma mortality observed
from 1968 through 1976 were consistent
with national trends for that period.1 The
disproportionate increases among African-
American adults aged 20 through 34 years

in Chicago, however, have not been
previously reported, although several au-

thors have noted increasing mortality
from asthma among children in the
United States."'15 In 1990 and 1991,
asthma mortality rates in Chicago were

3.58 to 3.63 and 0.00 to 0.20 per 100 000
persons among African Americans and
Whites, respectively, resulting in African
American:White mortality rate ratios far
in excess of the two- to four-fold increases
seen in previous studies.2'3"16 The fact that
13 deaths were among persons recorded
as White but for whom other information
indicated Hispanic origin suggests that
racial differences in asthma mortality may
be even larger than reported here.

We have previously shown that mor-
tality from asthma is inversely correlated
with measures of income and that African
Americans, in general, suffer worse socio-
economic conditions than Whites in Chi-
cago.2 An inverse association between
socioeconomic status and asthma mortal-
ity has also been reported in New York
City.3

Trends in asthma mortality can re-

flect trends in prevalence, severity of
disease, treatment, or access to and
utilization of health services. Previous
studies indicate that asthma prevalence
and incidence increased during the
1980s.5"7"18 Factors that may be contribut-
ing to higher prevalence or greater sever-

ity of disease include increased survival of
low-birthweight children, who are at higher
risk for development of asthma, and
increased exposure to environmental aller-
gens and irritants. The magnitude of the
increases in prevalence was much less
striking than that noted here for asthma
mortality, particularly among 20- through
34-year-old African Americans, suggest-
ing that characteristics affecting severity
of disease, treatment, or health care

access may be etiologically related to

death from asthma.
Among Michigan residents younger

than 45 years, the number of prescription
asthma medications and prescribed me-

tered dose inhalers per person increased

significantly faster among Medicaid recipi-
ents than among the non-Medicaid popu-
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FIGURE 1-Annual asthma mortalIty rates for persons aged 5 through 34 years

In Chicago, 1976 through 1991, by race (adjusted to 1980 US
population).
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FIGURE 2-Annual asthma mortality rates for Blacks In Chicago, 1976 through
1991, by age group (sex-adjusted to 1980 US population).
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lation annually from 1981 through 1985.19
Previous studies have suggested that in-
haled bronchodilator medications may
increase the risk of asthma mortality20 or
morbidity2l and that tolerance to beta-
agonists may develop over time among
persons with mild asthma.22'23 It is not
clear, however, why use of beta-agonists
would differentially affect 20- through
34-year-old African Americans, unless
improper instruction for, use of, and/or
compliance with the medication interacts
with other factors, such as poverty or lack
of access to health care.

Interpretation of accompanying
causes of death in this study is limited by
the use of three-digit ICD codes, which
prevent the identification of specific drugs
listed as contributing to the deaths of 11
African-American 20- through 34-year-
olds. It is notable that the use of beta-
agonists,24 as well as crack cocaine,25
aspirin,26 and other drugs,27 has been
postulated in death from asthma. Identifi-
cation of asthma as a cause of death in this
study was limited to primary diagnosis in
persons aged 5 through 34 years to
minimize misclassification.28'29

Lack of access to health care has
been proposed as a contributor to the
increase in mortality from asthma.2'3'16
From 1979 through 1987, 48.6% of White
and 46.7% of African-American asthma
deaths occurred in hospital nationally,1
whereas in this Chicago study only 19.4%
and 18.6%o of asthma deaths among
Whites and African Americans, respec-
tively, were recorded as inpatient deaths.
Half of the uninsured in Chicago are
between the ages of 18 and 34,3° and
uninsured persons and Medicaid recipi-
ents may be at higher risk for substandard
care in hospitals and emergency depart-
ments.31 Among 20- through 34-year-old
African Americans in Chicago, for whom
asthma mortality is increasing most rap-
idly, the proportion of inpatient deaths
declined, while emergency department
and outpatient clinic deaths significantly
increased and DOA cases remained stable
at a high rate (51%), suggesting that
access to care is an issue in increasing
asthma mortality in Chicago.

More detailed information on asthma
deaths in Chicago is necessary to explore
further the possible influence of specific
factors on increasing asthma mortality,
particularly differences in health care
access between race- and income-specific
groups, the contribution of low-birth-
weight survivors, and recreational and
medicinal drug use. Although the develop-
ment of effective therapies for the treat-

ment of asthma may be considered a
medical success story, death from asthma
continues to be a preventable tragedy in
which social, cultural, and economic con-
ditions conspire to undermine the best
clinical efforts. O
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