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Abstract

Problem/Condition: Asthma, a chronic disease occurring among both children and adults, has been the
focus of clinical and public health interventions during recent years. In addition, CDC has outlined a
strategy to improve the timeliness and geographic specificity of asthma surveillance as part of a
comprehensive public health approach to asthma surveillance.

Reporting Period Covered: Thisreport presents national data regarding self-reported asthma prevalence,
school and work days lost because of asthma, and asthma-associated activity limitations (1980--1996);
asthma-associated outpatient visits, asthma-associated hospitalizations, and asthma-associated deaths
(1980--1999); asthma-associated emergency department visits (1992--1999); and self-reported asthma
episodes or attacks (1997--1999).

Description of Systems: CDC's Nationa Center for Health Statistics (NCHS) conducts the National
Health Interview Survey annually, which includes questions regarding asthma and asthma-related activity
limitations. NCHS collects physician office-visit datain the National Ambulatory Medical Care Survey,
emergency department and hospital outpatient data in the National Hospital Ambulatory Medical Care
Survey, hospitalization data in the National Hospital Discharge Survey, and death datain the Mortality
Component of the National Vital Statistics System.

Results: During 1980--1996, asthma prevalence increased. Annual rates of persons reporting asthma
episodes or attacks, measured during 1997--1999, were lower than the previously reported asthma
prevalence rates, whereas the rates of lifetime asthma, also measured during 1997--1999, were higher than
the previously reported rates. Since 1980, the proportion of children and adults with asthma who report
activity limitation has remained stable. Since 1995, the rate of outpatient visits and emergency department
visits for asthma increased, whereas the rates of hospitalization and death decreased. Blacks continue to
have higher rates of asthma emergency department visits, hospitalizations, and deaths than do whites.
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Surveillance for Asthma --- United States, 1980--1999

I nter pretation: Since the previous report in 1998 (CDC. Surveillance for Asthma --- United Sates, 1960--
1995. MMWR 1998;47[ No. S5-1]:1--28), changes in asthma-associated morbidity and death have been
limited. Asthmaremainsacritical clinical and public health problem. Although datain this report indicate
certain early indications of successin current asthma intervention programs (e.g., limited decreasesin
asthma hospitalization and death rates), the continued presence of substantial racial disparitiesin these
asthma endpoints highlights the need for continued surveillance and targeted interventions.

Introduction

Asthmaisaprevaent chronic illnessin the United States that has been increasing in prevalence since
1980 (1). During 1991--2001, the problem of asthma has been the focus of programs and reports from

governmental agencies (e.g., the National Heart Lung and Blood Institute's National Asthma Education
and Prevention Program [NAEPP] [2] and the U.S. Department of Health and Human Services Action
Against Asthma report [3]) and nongovernmental commissions (e.g., the Pew Environmental Health
Commission's Attack Asthmareport [4]). A common feature of these reports and programsisacall for
improved asthma surveillance.

Asthmais akey component of the Healthy People 2010 objectives (5). Eight objectives address asthma:
24-1, reduce asthma deaths; 24-2, reduce hospitalizations for asthma; 24-3, reduce hospital emergency
department visits for asthma; 24-4, reduce activity limitations among persons with asthma; 24-5, reduce
the number of school or work days missed by persons with asthma because of their asthma; 24-6, increase
the proportion of persons with asthmawho receive formal patient education, including information
regarding community and self-help resources, as an essential part of the management of their condition;
24-7, increase the proportion of persons with asthma who receive appropriate asthma care according to
the NAEPP guidelines; and 24-8, establish in >25 states a surveillance system for tracking asthma deaths,
ilInesses, disabilities, impact of occupationa and environmental factors on asthma, access to medical care,
and asthma management (5).

In 1998, CDC reported on the morbidity and mortality related to asthmafor 1960--1995 (1). The findings
from that report included increasing trends of asthma prevalence and mortality, aswell asracia and
regional disparitiesin asthma emergency department visits, asthma hospitalizations, and asthma deaths. In
addition, CDC outlined a strategy to improve the timeliness and geographic specificity of asthma
surveillance as part of a comprehensive public health approach to asthma. Since the publication of the
1998 report, which included data through 1995, progress has been made in implementing this surveillance

strategy.

This report presents national data regarding self-reported asthma prevalence, school and work days lost
because of asthma, and asthma-associated activity limitations (1980--1996); asthma-associated outpatient
visits, asthma-associated hospitalizations, and asthma-associated deaths (1980--1999); asthma-associated
emergency department visits (1992--1999); and self-reported asthma episodes or attacks (1997--1999).
This report also describes progress made toward developing and improving surveillance for asthma at the
state and local level.

Methods

We used data from national health surveys conducted by CDC's National Center for Health Statistics
(NCHS) to measure asthma prevalence, asthma episodes or attacks, asthma-associated school and work
absence days, asthma-associated activity limitation, asthma physician office and hospital outpatient
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department visits, asthma emergency department visits, asthma hospitalizations, and asthma deaths
nationally. For the latter three measures, we determined rates in four regions of the United States,* which
are geographic divisions defined by the U.S. Bureau of the Census (Figure 1). We used population
estimates from the U.S. Bureau of the Census as denominators for asthma office-visit rates, asthma
emergency department visits, asthma hospitalizations, and asthma deaths. We used the civilian,
noninstitionalized population of the United States as our denominator for prevalence rates and asthma
episode or attack rates. We stratified each population denominator data set by region, sex, race (white,
black, and other), and age group (0--4 years, 5--14 years, 15--34 years, 35--64 years, and >65 years). For
determination of asthma-associated activity limitation and asthma-associated school absence or work |oss,
we used two age strata, 5--17 years and >18 years. In thisreport, we list annual estimates in the tables for
selected years (i.e., 1980, 1985, 1990, and 1995--1999) and annual estimates for 1980--1999 in the figures
for every measure except asthma-associated activity limitation, school absence, and work loss. For those
estimates, we had to group years because the denominator (i.e., persons with asthma) in the surveys was
smaller.

Our results were age-adjusted to the 2000 U.S. population by using five age groups (i.e. 0--4 years, 5--14
years, 15--34 years, 35--64 years, and >65 years). Regional emergency department data and death data
were age-, sex- and race-adjusted. We analyzed all data by using SAS (version 6) (6) and SUDAAN
(version 7.5) (7). We used two-tailed t-tests to determine whether the differences between two pointsin
time in asthma prevalence rates, asthma physician office-visit and hospital outpatient department rates,
asthma emergency department visit rates, asthma hospitalization rates, and asthma death rates were
statistically significant. We used two-tailed t-tests to compare asthma hospitalization rates and asthma
emergency department visit rates between regions, racial groups, age groups, and males and females. By
using the Bonferroni adjustment technique for multiple comparisons in <5 groups, we considered a
familywide p-value of 0.05 as statistically significant.

Prevalence and Attacks or Episodes

NCHS conducts the National Health Interview Survey (NHIS) annually among a probability sample of the
civilian, noninstitutionalized population of the United States (8). Before 1997, for one-sixth of the NHIS-
sampled households (i.e., approximately 20,000 of 120,000 persons), participants were asked whether
they had any one of 17 chronic respiratory conditions, including asthma, during the preceding 12 months.
Under this design, information regarding asthma among adults might not have been reported by the
subjects themselves. For children aged <18 years, a knowledgeable adult family member, usually a parent,
acted as a proxy respondent. Asthma prevalence was determined if a positive response was given to the
following question: "During the past 12 months, have you had asthma?'

Starting in 1997, NHI S collected information regarding asthma for arandomly selected sample child (i.e.,
by using a proxy respondent) in every household having a child and for arandomly selected adult in each
household. Asthma attacks or episodes in the previous year were determined if positive responses were
given to the following questions: "Has a doctor or other health professional ever told you that you had
asthma?' and "During the past 12 months, have you had an episode of asthma or an asthma attack?' (8,9).
We used SUDAAN to determine relative standard errors (RSES) of the estimates and indicate which
estimates had RSEs of <30%, indicating relatively high reliability (7).

School and Work Absence Days and Activity Limitation

Through 1996, NHI'S provided data regarding days of school and work missed and activity limitations
resulting from specific conditions. The number of asthma-associated school absence days in the previous
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2 weeks was collected for children aged 6--16 years during 1980--1982, and for those aged 5--17 years
during 1985--1996. The number of asthma-associated work absence days for the previous 2 weeks was
collected for persons aged >17 years in 1980--1982 and >18 years for 1985--1996. Because NHIS is
conducted continuously throughout the year, no seasonal bias exists in the 2-week recall period when that
period information is aggregated for the entire annual sample. Survey weights were used to aggregate the
number of absence days reported in the 2-week recall period during a 1-year period. We calculated the
rate of absence days per person-asthma--year (i.e., person-year among all persons with asthma) and the
percentage of those with asthmawho had >1 absence days in the previous 2 weeks. Because of the
relatively limited number of persons reporting absence days in the previous 2 weeks for each survey year,
we used multiple years of data to obtain stable estimates for absence days.

Activity limitation questions measured ability to perform age-appropriate activities. The percentage of
persons with asthma who reported asthma-associated activity limitation was calculated for children aged
5--17 years and adults aged >18 years who reported being currently employed. Activity limitations were
classified into one of four groups:. al major activity was limited; certain major activities were limited;
other activities were limited; or no activities were limited. For children aged 5--17 years, major activity
was defined as school attendance, and for employed adults aged >18 years, as working. Respondents were
categorized as limited if they reported limitations in major or other activities and if asthma was identified
asthe primary or secondary cause of the limitation.

Physician Office Visits, Hospital Outpatient Department Visits, and Emergency Department
Visits

Ambulatory medical careis the predominant means of providing health-care servicesin the United States.
In this report, we consider both physician office visits and hospital outpatient department visits, the data
for which are collected by using different surveys, as office visits; we consider emergency department
visits separately. Physician office-visit data were collected through the National Ambulatory Medical
Care Survey (NAMCS), which NCHS administered in 1973--1981, 1985, and annually since 1989 (10).
Approximately 2,000 physicians participated each year, reporting data regarding approximately 30,000
patient encounters. Hospital outpatient department visit data and emergency department visit data were
collected by using the National Hospital Ambulatory Medical Care Survey (NHAMCS), which has been
administered annually since 1992 (11). Approximately 500 hospitals are sampled each year, resulting in
approximately 30,000 outpatient department encounters and 30,000 emergency department encounters.

For both data sets, we identified all patient visits for which asthma (International Classification of
Diseases, 9t Revision, code 493) (12) was the first listed diagnosis. Sample weights were used to obtain
national estimates of annual outpatient (i.e., physician office and hospital outpatient department) visits
and emergency department visits for asthma. We used the RSEs, which are listed with the database
documentation, to determine which estimates had RSEs of <30%, indicating relatively high reliability
(13).

Hospitalizations

The National Hospital Discharge Survey (NHDS), conducted annually by NCHS since 1965, is a national
survey of approximately 275,000 patient records from approximately 500 nonfederal general and short-
stay specialty hospitals. A hospitalization for asthmawas defined as a primary discharge diagnosis of
asthma (1CD-9 code 493) (12). Race was missing for 5%--20% of the sample in any given year (14). We
excluded these persons from the race-specific rate cal culations but included them in all of the other rate
calculations. We used published relative standard errors (13) to indicate which estimates had RSEs of
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<30%, indicating relatively high reliability.
Mortality

The Mortality Component of the National Vital Statistics System includes medical conditions and
demographic characteristics reported on death certificates (15). We searched for deaths for which asthma
was the underlying cause of death (ICD-9 code 493 for 1980--1998 and 1CD-10 codes J45--J46 for 1999),
(12,16) and calculated standard errors (i.e., the square root of the inverse of the number of deaths) because
the number of asthma deathsis limited and annual rates are subject to random variation. The
comparability ratio for asthmafrom ICD-9 to ICD-10 is 0.89, which means that 89% of the deaths
classified as being caused by asthma under the ICD-9 classification would be classified as asthma deaths
under the ICD-10 classification (15).

Results
Prevalence and Episodes or Attacks

The self- or proxy-reported 12-month prevalence of asthmaincreased 73.9% during 1980--1996, with an
estimated 14.6 million persons (54.6/1,000 population) reporting asthma during the previous 12 monthsin
1996 (Table 1; Figure 2). Beginning in 1997, the asthma questions on NHIS changed the measures of
asthma prevalence (9). Now, two measures are used, both restricted to persons with amedical diagnosis
of asthma. Thefirst isreferred to as lifetime asthma prevalence, which includes those respondents with a
medical diagnosis of asthma at anytime in the their lives. In 1997, atotal of 26.7 million persons
(96.6/1,000 population) reported a physician diagnosis of asthma during their lifetime, which is
substantially higher than the 12-month preval ence measured before 1997 (Figure 2). The second measure
isa12-month attack prevalence, which includes the number of persons with asthmawho have had >1
attacks or episodes in the past 12 months. In 1997, the estimated prevalence of persons with asthma
episodes or attacks was 11.1 million (40.7/1,000 population), lower than the 12-month prevalence
estimated from the question wording used before 1997 (Tables 1,2; Figure 2). A sufficient number of
years with the new measures do not yet exist to determine whether the trends in asthma are increasing or
decreasing. Both 12-month prevalence (before 1997) and 12-month attack prevalence of asthma (since
1997) were higher among children aged 5--14 years, blacks compared with whites, and females. Neither
12-month prevalence nor episodes or attacks of asthma varied substantially among regions of the United
States (data not indicated).

Absence Days and Activity Limitation

School absence days among children and work absence days among adults increased from 1980--82 to
1995--96 (Table 3). During 1980--1996, rates of school absence per child with asthma per year and the
percentage of children with asthmawho had limited activity because of asthma decreased slightly (4.9%--
3.7%). Also not statistically significant, the percentage of children missing >1 days of school in the
previous 2 weeks decreased during the same period. Work absence days among adults with asthma
demonstrated similar trends to school absence days among children with asthma, except the percentage of
adults missing >1 days of work because of asthmain the previous 2 weeks increased slightly during 1990--
1996, although the change was not statistically significant.

Physician Office and Hospital Outpatient Department Visits
During 1980--1999, the number of office visits for asthma as the primary diagnosis increased from 5.9
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million to 10.8 million (Table 4; Figure 3). During 1992--1999, this estimate included both physician
office visits and hospital outpatient department visits, with the latter category including approximately 1
million visits annually. The demographic pattern in rates of office visits for asthma demonstrated higher
rates among blacks, females, and children (Table 5). Office-visit rates did not vary among regions of the
country (these datanot included in Table 5).

Emergency Department Visits

During 1992--1999, the number of emergency department visits for asthma increased 36%, varying by
region, and the rate of emergency department visits for asthmaincreased 29% (Tables 6,7; Figure 4). The
rates for blacks were >3 times the rates for whites, and the youngest children consistently had the highest
rates (Table 7).

Hospitalizations

The hospitalization rate for asthma peaked in the mid-1980s and has gradually declined since then (Tables
8,9; Figure 5). The substantial regional differences that were previously described (1) have persisted, as
did higher rates among blacks, women, and children.

Deaths

The number of deaths and death rates from asthmaincreased gradually during 1980--1995 (Tables 10,11,
Figure 6). Although a determination with certainty cannot be made, data for 1996--1998 indicate that
mortality rates are starting to plateau or decrease. The data from 1999 cannot be directly compared with
the data from previous years because of the change in the classification system from ICD-9 to ICD-10
(13). Asnoted in the previous report, disparities persist, with higher mortality rates documented among
blacks, women, and the elderly, along with regional differences (Figure 6).

Discussion

The trend of increasing asthma-associated morbidity and mortality that occurred during 1980--1995 (1)
has not continued for all measures. During 1995--1998, the rate of both physician office or hospital
outpatient visits and emergency department visits for asthma increased, whereas the rate of hospitalization
and death decreased. Blacks continued to have higher rates of asthma emergency department visits,
hospitalizations, and deaths than did whites. Although 12-month asthma prevalence increased during
1980--1996, annual rates of asthma episodes or attacks among persons with a medical diagnosis of
asthma, measured during 1997--1999, are lower than the 12-month asthma preval ence determined
previously. The corresponding measures of lifetime asthma prevalence, also measured during 1997--1999,
were higher than the 12-month asthma prevalence.

New in thisreport is the estimated morbidity of asthma as determined by missed days of school and work.
During 1980--1996, the number of asthma-associated work absence days and school absence days caused
by asthma have increased >50%, from 6.2 to 14.0 million for work absence days and from 6.6 to 14.0
million for school absence days. This corresponds to the increase in prevalence, because the school
absence days per child with asthma and the work absence days per adult with asthma have not changed
during this period.

The datain this report are useful for health departments and researchers as a comparison with the
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morbidity and mortality attributable to asthma among the populations they study. Populations with asthma
morbidity higher than the national values might require targeted intervention programs. Although these
data address Healthy People 2010 goals, certain ones (e.g., objective 24-6, increase the proportion of
persons with asthma who receive formal patient education, including information regarding community
and self-help resources, as an essential part of the management of their condition and objective 24-7,
increase the proportion of persons with asthmawho receive appropriate asthma care [5], according to the
NAEPP guidelines) will require different surveys.

In our previous report, we noted such limitations as a lack of data (other than death data) at the state or
local level and the timeliness of these data. Although these barriers still exist, progressis being made. In
2000, the Behaviora Risk Factor Surveillance System (BRFSS), an ongoing random-digit--dialed
telephone survey used in all 50 states, the District of Columbia, Guam, Puerto Rico, and the Virgin
|slands, added two questions regarding asthma prevalence to the core survey. These data indicate
variation in prevalence among the participating sites. Lifetime asthma prevalence varied from alow of
8.0% in Louisianato a high of 15.9% in Puerto Rico. Current asthma prevalence varied from alow of
5.0% in Louisianato a high of 8.9% in Maine (17). In addition, local health departments have been
successful in using existing data to determine patterns in asthma morbidity and, subsequently, target
interventions (18).

New methods are being developed for asthma surveillance, including determining incident cases of
asthma by using such sites as emergency departments to capture information regarding persons with
asthma and to gain a better understanding of the factors related to asthma deaths (4). In 2000, CDC
funded a program to implement asthma surveillance and interventions in hospital emergency departments
and to evaluate the surveillance and effectiveness of these interventions in reducing subsequent asthma
hospitalizations and emergency department visits. Michigan State University and the University of South
Carolina have been awarded cooperative agreements for a 3-year period to work with selected hospital
emergency departments serving diverse populations. A second CDC initiative begins planning for
population-based surveillance for asthma incidence. Asthma surveillance sites will be popul ation-based
centers designed to assess the public health impact of asthma, to determine asthmaincidence, and to
identify population-based risk factors associated with asthma onset.

A third CDC initiative demonstrates the feasibility of arapid asthma death notification system among
persons aged 2--34 years. Thiswill include investigations of the asthma-associated deaths identified and
will describe the circumstances of these deaths to determine whether and how such deaths could have
been prevented.

Diagnosing asthma remains challenging. Although the clinical definition of asthma s the presence of
variable airflow obstruction that reverses either spontaneously or with treatment, differentiating asthma
from other chronic obstructive lung diseases remains difficult, chiefly among preschool and older adult
populations. Using surveys (e.g., those in this report) has additional limitations. For example, the majority
of the asthma estimates contained in this report are dependent on physicians accurately diagnosing and
documenting asthmain patient records, with the potential for either underestimates or overestimates of
cases. Estimates of asthma prevalence, in addition, require the subjects to recall the physician's diagnosis
and are subject to similar biases. The Council of State and Territorial Epidemiologists has developed a
case definition for asthmafor use in epidemiologic studies of asthma and asthma surveillance that
provides definition uniformity (19).

Asthmaremains a key public health problem in the United States. This report does not indicate dramatic
changes in asthma morbidity or mortality since our 1998 report (1), although the downward trend in
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asthma hospitalizations and asthma mortality might indicate early successes by asthma intervention
programs since 1991 (2). A gradual but consistent upward trend occurred in 12-month asthma prevalence
during 1980--1996; however, the major changes in question wording in 1997 make forming conclusions
regarding the trend since that time impossible. Although a numeric increase has occurred in the numbers
and rates of physician office or hospital outpatient department visits and emergency department visits,
these increases are accounted for by the increase in prevalence. Opportunities to improve our
understanding of this disease and decrease its substantial morbidity in the United States remain. Public
health programs must continue to provide scientifically validated programs to improve provider and
patient adherence to published guidelines for treating asthma.
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Dakota, and Wisconsin. South: Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia, Kentucky, Louisiana,
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Tablel

TABLE 1. Estimated annual number of persons with self-reported asthma (1980-1996) or an eplsode of asthma or asthma attack
(1997-1999) during the preceding 12 months, by race, sex, and age group, National Health interview Survey — United States,

19801999
1380 1985 1980 1895 1996 1997 1998 1999
Self-reported asthma préavalance Episode of asthma or asthma attack
during the preceding 12 months during the preceding 12 months
Race
Whita 5,675, DL [ P B, 544, 000 12,1687, 000 11, 164 00 B, 424, 000 B,352,.000 B8, 000
Blwck 800,000 1. 118,000 1,413,000 2,277,000 2,310,000 1,629,000 1,680,000 1,535,000
Oehar 102 000 B8, D00 353 000 a461,000 522 000 550,000 581,000 T27 D00
Sax
Mala 3,438,000 3,863,000 4,741 000 6,673,000 5,751,000 4 552 000 4 550,000 4 210,000
Famals 3,538,000 4 748,000 5 570,000 8, 166, 000 8845000 6 522 000 6,063,000 6,178,000
Age group (yrs)
o= A6 (00 a661,000 B4, (00 1,247 1000 BLUS, O a2 000 815 000 H25 DO
5=14 1,630,000 1,720,000 2,470 ) 3,213,000 2,771,000 2,391 D00 £ A2 000 2 2BH 000
15=34 2,291,000 2. 855,000 2 898, 000 4. 4473 000 5,138,000 3,360,000 2. B63.000 3,208,000
35-p4 2,056 000 2335, (0 3,220,000 4,715,000 4,441,000 3655000 3,588,000 3,451,000
=fh TES, 00 10036, 000 1,082,000 1,238,000 1,445,000 875,000 525,000 T7.000
Total* 6.975.000 8.611.000 10,310, 00 14,8348, (00 14,601,000 11, 11.3.000 10,613,000 10,488 000

* Al redative standard emors are <300, unless olherwise ndicalsd.

" Ralative standard ermor of (e estimats ks 30%—50%, the astimals is winsliabe
" Mumbams for aach varisbie might ol acdd up bo ot becimise of rounEng s
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Surveillance for Asthma --- United States, 1980--1999
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Figurel

FIGURE 1. Geographical regions of the United States” as used
in this report
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* The four U.S. geographic regions defined by the U.S. Bureau of the Census
are Northeast: Connecticut, Maine, Massachusetts, New Hampshire,
New Jersey, New York, Pennsylvania, Rhode Island, and Vermont.
Midwest: lllinois, Indiana, lowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, Morth Dakota, Ohio, South Dakota, and Wisconsin, South:
Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia,
Kentucky, Louisiana, Maryland, Mississippi, Morth Carolina, Oklahoma,
South Carolina, Tennessee, Texas, Virginia, and West Virginia. West:
Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada,
MNew Mexico, Oregon, Utah, Washington, and Wyoming.
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Surveillance for Asthma --- United States, 1980--1999

TABLE Z. Estimated annual prevalence” of self-reported asthma (1980-=1996) or an episode of asthma or asthma attack (13597=
195949} during the preceding 12 months, by race, sex and age group, National Health interview Survey — United States, 1980-

19949t
1980 1885 1950 1985 1996 1997 1984 1999
Self-reported asthma prevalance Episode of asthma or asthma attack
during the preceding 12 months during the preceding 12 months
Racat
Wil 314 r.o 41.5 24.5 53.6 40.5 ars are
Black 331 386 45.8 4.8 65.5 45.4 467 427
Oiher 6.9 12 gt 402 44 .4 43.2 AT ar 38.9
Sagl
dale 30.5 338 381 4816 430 330 37 31.8
Famale g 389 442 1.1 B5.5 AT.9 44 .4 445
Age group (yrs]
-4 3.0 3.7 44.0 fi0.5 40,1 41.2 454 471
5-14 451 50.9 63y az.0 oh.8 0.0 578 b4
15-34 300 361 ara 578 6r.2 442 ar5 422
35-64 298 ans ELE 50.1 46,2 aro 357 334
A5 3.8 B E 36.3 354 45.5 T3 287 221
Total* 1.4 6.6 41.8 55.2 54.6 40.7 8.2 384

* Par 1,000 populason.

Al rpdative standerd arrors ane <30%. unless clhacwiss indcabiad

! Age-adiusied 1o 7000 LS. population,

' Relatve standard ecmor of he astimate is 20%—50%; tha estimale is unreliable
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FIGURE 2. Estimated annual prevalence* of asthma — United
States, National Health Interview Survey, 1980-1999

120
100 - Lifetime asthma
80 -
o 60 Asthma prevalence during the preceding 12 months
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40 4 ‘f//'.."".-—.
20 - Episode of asthma or
asthma attack during
the preceding 12 months
ﬂ 1 I 1 I 1 I 1 I 1 I 1 I 1 1 I 1

1980 1982 1984

1986 1988 1990
Year

1992 1904

1996 1998

*Per 1,000 population; age-adjusted to the 2000 U.S. population.
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Surveillance for Asthma --- United States, 1980--1999

TABLE 3. Estimated average annual number of school and work absence days related to asthma, percentage with >1 absence
days in the previous 2 weeks, and activity limitation caused by asthma among children aged 5-17 years and adults aged =18
yoars with solf-reported asthma during the preceding 12 months, National Health Interview Survey — United States, 1980-1006

1980-82" 1985-87 199052 1994596

Children aged 5-17 years with proxy-reported asthma

School absence days (millions) 6.6 11.4 146 14.0

School absencs days par child-asthma-yesr 449 4.4 4.7 3T

Parcentage with =1 absance days in the pravious 7 waeks 8.0% B.1% T.7% 54%

Parcentage with acthaly limitabon caused by asthma T 2% 20.3% Z7.6% 23.6%
Adults aged =18 years with self-reported asthma’

Work absance days (millions) 6.2 a8 0.7 14.5

‘Wiork absenca days per adull-asihmea-yes 2.4 1.1 2.5 25

Parcentage with =1 absanca days In e previous 2 weeks 2. 5% 2.5% 21% A3%

Parcantags with aclivily limilaon caisad by asthma 14.4% 13.0% 15.7% 1d6%

* Age proups for thase years lor school shsence days are 8-106 yvears, and lor work sbsence days, persons aged =17 yaars.
Inchucdes only adults who rapor besng ampoyed at th time of the surey

Return to top.
Figure 3

FIGURE 3. Estimated annual rate” of office visits for asthma
as the first-listed diagnosis, National Ambulatory Medical Care
— United States, 1980-1999 and National Hospital Ambulatory
Medical Care Survey — United States, 1992-1999

60
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40
*
o ___/
&u 30 n -
\ Includes hospital
20 1 outpatient visits from
1892 forward
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G T T T T T T T T T T T T T T T T T T T T

1980 1982 1984 1986 1988 1990 1992 1994 1998 1998
Year
*Per 1,000 population; age-adjusted to the 2000 U.S. population.
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Surveillance for Asthma --- United States, 1980--1999

TABLE 4. Estimated annual number of physician office visits [1980-1%99) and hospital cutpatient department visits (1395-1999)
for asthma as the first-listed diagnosis, by race, sex, and age group, National Ambulatory Madical Care Survey — United States,
1980-1999 and National Hospital Ambulatory Medical Care ﬁunﬂw — United States, 1995-1999*

1580 1985 1580 1995 1906 1987 1908 1985
Race
White 5.234 D00 5,563,000 5,386,000 8,241 000 8.107.000 B 664 (00 10,274,000 A.810.000
Bilack 648 000 TO2 000 1.0:55,000 1500, 000 1.464 000 1,707,000 2 861,000 1478000
Oithesr — — 682 0Dt 588, (" 383 000 559, 0007 218,000 520,000
Sax
Mads 2659000 2,972 000 2,574,000 3.508 000 3,863,000 5. 160, 000 5,921,000 4 B27 000
Fetiaks 3.262.000 3,532,000 4 563,000 6,620,000 6.091.000 5770, 000 T.532 000 5.281.000
Ape group (yTs)
(-4 S0, 000 556,000 BA1.000 1,084, 000 1,337,000 1,458,000 1,807 D00 1,160,000
H=14 1,760,000 1,620,000 1.271.000 2,163,000 2,044,000 2.1 58, (00 3,507,000 2,387,000
15-34 1469, D00 1,206,000 1,723,000 1,877,000 2177000 2 255 () 2,726,000 1,860,000
35— 1,475,000 2,275,000 2.012,000 3,680,000 2 570,000 3. 573,000 4, 283 000 4 085,000
B3 BET.000 Bi5, 000 1,251,000 1,413,000 1,427 000 1. 486, 000 1.530,000 1,243,000
Total® 5.921.000 6,503,000 7,138,000 10,337,000 8,955 000 10,930, 000 13,853,000 10,808,000

* Al relatve slandard emors are <305, unléss otherwiss indicalad.
" Ralative slandard aoor of the ssimata s 30%-50% he astimats |8 wnnelabis
1" Ralative standard emor of the esfimate excesds 50%
Murnbers for sach vanable mighl nol acd up o olal becauss of nounding e and missing racs dala for 1990
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FIGURE 4. Estimated annual rate* of emergency department
visits for asthma as the first-listed diagnosis, by region and
year, National Hospital Ambulatory Medical Care Survey —
United States, 1992-1999
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1992 1993 1994 1995 1996 1997 1998 1999
Year

*Per 10,000 population; age-adjusted to the 2000 U.S. population.
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Surveillance for Asthma --- United States, 1980--1999

TABLE 5. Estimated annual rate® of physiclan office visits (1980-1999) and hospital outpatient departrment visits (1995-1999) for
asthma as the first-listed diagnosis, by race, sex, and age group, National Ambulatory Medical Care Survey — United States,
1980-1999 and National Hospital Ambulatory Medical Care Survey — 1995-1989

1880 1085 1990 1985 1096 1987 1998 1989
Racat
Whita e 288 258 k"2 e | ar.z 38.5 48.8 08
Biack 23 g 218 LA 473 40.0 477 .4 418
il —** — g3 5. 0 551 LN B8
Sext
liake 234 2685 M2 2T5 288 30,4 443 08
Famals 2749 298 354 1.1 450 42.1 57 8 434
Age group (yrs)
01 3240 un 470 58.0 108 A | 5 4 Ll
5-14 S04 434 3.2 578 537 56.0 0.0 80.4
15-34 18.5 151 215 B4 282 284 ’T 284
3584 210 2948 241 IB46 07 T | 423 363
L] 268 334 4#0.3 430 4259 A4 2 450 3.2
Totalt 26.1 283 8.8 5.8 are 41.0 51.5 5.8

* Per 1.000 populasion.

I All relative standard arrors are <30%, unless olhenvise indicatad.

¥ Age-adustad o 2000 LS. population.

1 Relative standard amor of the estimats 5 30%-50%:; the astimate s unreliabla
" Helalive standard amor ol e estimals ooeeds 50%
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FIGURE 5. Estimated annual rate* of hospitalizations for asthma
as the first-listed diagnosis, by region and year, National
Hospital Discharge Survey — United States, 1980-1999
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1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

Year
*Per 10,000 population: age-adjusted to the 2000 U.S. population.
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Surveillance for Asthma --- United States, 1980--1999

TABLE 6. Estimated annual number of emergency depariment visits for asthma as the first-listed diagnosis, by race, sex, and
age group, National Hospital Ambulatory Medical Care Survey — United States, 1982-1999*

1992 1995 1996 1997 1998 1999
Raco
White 025,000 1,018,000 1,186 000 1,263,000 1.278.000 1,313,000
Black 4R8. 000 775.000 BED, 000 19,000 657,000 630,000
Ofher 54, 000" 73.000¢ 9 000 —5 54,0007 54,000
S
Msle GET, 000 725,000 864,000 &08_000 S8, 000 832,000
Female B00,000 1,140,000 867,000 1,108,000 1,026,000 1,065,000
Age group (yrs)
04 288,000 248,000 324,000 AIT 000 322 000 260,000
514 204 000 322 M) A5 000y S41 000 ddd 000 389 D00
15=34 438 D00 566, 000 BS3.000 B4, D00 659 000 BA6, 000
564 361,000 630,000 510,000 450,000 504,000 601,000
=65 A15,000 101,000 B 000 {5,000 105,000 122,000
Totan 1,467,000 1,867,000 1,934,000 1,917,000 2,034,000 1,897,000

* Al ralative stendard emors are <30% unlass otherwise indicated

Retalive standard ermor of the estimala s 30%—50%; tha eslimaile s unrekalla.
' Rdalive standard armor of the estmals exceads 50%,
" Mumbers bor each variatie might nol add up o lolal becousa of roundng amor,
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FIGURE 6. Annual rate* of death for asthma as the underlying
cause of death, by region and year, Mortality Component of
the National Vital Statistics System — United States, 19801999

30
international Classification % Diseases, 9th Revisipn'
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1980 1982 1984 1986 1988 1980 1992 1994 1996 1998
Year
*Per 1,000,000 population; race-, sex-, and age-adjusted to the 2000 U.S.
papulahnn

"World Health Organization. Manual of the international statlstlcal
classification of diseases, injuries, and causes of death. 10" revision.
Geneva, Switzerland: World Health Organization, 1998,
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Surveillance for Asthma --- United States, 1980--1999

TABLE 7. Estimated annual rate® of emergency departmant visits for asthma as the first-listed diagnosis, by race, sex, and age
group, Mational Hospital Ambulatory Medical Care Survey — United States, 1982-1889"

1892 1985 1996 1887 1898 1999
Race®
Whiile 447 469 548 51.7 58.2 50,4
Binck 1432 226 4 1887 1712 183.7 1743
Orthvir 483 5621 56.21 -t 45,8 B4
Soxt
51.7 544 718 585 B6E.7 Ga 6
Famala 615 8509 720 Ba Aa2.3 T2
Ago group (yrs)
(i} 153.0 1312 1728 1778 170.2 1418
G4l BO.G |58 G4 4 BE 6 1138 a5
15=34 55.2 T2.T B4.6 B6.5 B5.4 a3
A5l 41.0 665 527 404 40.8 581
>85 28.0 2B.T 25.8 283 30.9 355
Total 56.8 T™.T Tid T1.2 754 Tia

* Par 10,000 populstion.

T Al rolative standaed amons an <30%, unless olharwise indicatad,

§ Age-adusiod o 2000 LS. population

1 Ralative standard arror of (he estimale is 10%—50%. the eslimale is unreliabio.
~* Relative standand armor of 1he estimate axceads 50%
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TABLE 8. Estimated annual number of hospitalizations for asthma as the first-listed diagnosis. by race, sex, and age group,
National Hospital Discharge Survey — United Siates, 1980-135%"

1980 1985 1830 1885 1996 1867 1858 1838

Race

Whila 288,000 205,000 203,000 258,000 237 000 202 000 X232 000 238,000

Biack 73,0060 91,000 116,000 140,000 133,000 125,000 115,000 128,000

Oilear - 22 D00 16,000 25,000 33,000 36,000 28,000 A2 000

Migsmng 42 000 40,000 T8, 000 80,000 71,000 58,000 58,000 72,000
Sex

Idake 180,000 165,000 161 000 210,000 185,000 04 000 168,000 190,000

Famale 228,000 256,000 285 000 301,000 279,000 278000 2556321 288,000
Ape group (yrs)

04 61,000 4,000 104,000 118,000 114,000 129,000 80,000 105,000
5-14 63,000 61,000 ] g 000 81,000 93,000 6,000 AE, Q00
15-34 67,000 77.000 5,000 80,000 73,000 70,000 56.000 FT.000
3564 133,000 143,000 140,000 142,000 14T 000 135.000 141,000 138,000

=55 A4,000 47,000 ), (M0 TF 000 58,000 65 000 G0 000 73,000

Total? 408,000 462 000 ATE, D 511,000 474,000 484 000 423 000 AT D00

° All redative siandard emors ane <30%, unless otharsise indicaled.
.Hm:tr-drdwwmwlmhmmﬁ.

Reca date werne not colleciad by cartain haspetals in (he Surey
‘mmwmmmmummmhMﬂum&u{mmmmm
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Surveillance for Asthma --- United States, 1980--1999

TABLE 9. Estimated annual rate® of hospitalizations for asthma as the first-listed diagnosis. by race, sex, and age group, National
Hospital Discharge Survey — United States, 1980-1938'

1080 1985 1890 1995 1996 1837 1998 1999
Raca®
Whila 158 158 128 11.8 108 11.9 10.1 108
Black 270 a1 w3 w7 38.2 344 325 A58
Orthar —1 6.9 35 224 28.8 5.4 a4 3.5
Sani
Mala 174 17.4 158 18.1 148 15.3 12.8 14.1
Famala 0.3 223 .l | 274 2008 0.4 164 206
Age group (yrs)
(| a3 aT8 558 826 602 B3.9 473 5.4
514 181 173 18.5 250 213 M1 156 M5
15-34 a5 8.7 o4 10.2 g 2.1 13 10.1
A5-84 189 18.8 155 15.0 152 13.7 13.8 134
=4 328 344 330 238 1.7 19.3 17.8 214
Totalt 18,0 18.7 19.2 19.5 178 181 15.7 176
* Per 10,000 population.

* Al relative standard erors ara <30%. unless. othanw|se indicabid,
¥ Aga-adjusied to 2000 LS. population
" Relative standard error of he estimate sxneads 50%.
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TABLE 10. Annual number of deaths with asthma as the underlying cause of death diagnosis, by race, sex, and age group,
Underlying Cause of Death data set — United States. 1880-1938"

1880 1985 1990 1985 1996 1907 1998 199
Race
Whiba 2.291 3,028 3,666 4 208 4110 #1002 3047 3328
Blnck 557 Tra Bl 1,247 1,225 1,200 1,280 1,045
ot 43 T8 137 182 232 232 20m 184
Sox
(LA 1,29 1,651 1,885 2078 2.075 1,086 £2.000 1.620
F b 1,590 2,328 2 a4 3,558 3582 3448 3438 3,047
Age group (yrs)
L] 28 Fa ar 34 Al a5 40 32
=14 65 1040 i 151 158 130 149 144
1534 b | 328 agr 522 s02 4rz 451 444
35-64 883 1,364 1,572 1.948 1.061 1.882 1,807 1.637
=65 1,578 2051 2,702 2. 5984 3,004 2.8156 2.951 2,400
Total® 2,891 3,BBD 4,819 5637 5. BET 5434 5438 4. B5T

*Adl relative standacd arrors are =30% ,
Coda 493 from Wiorkd Healih Organization. Mameal of the intermational stabistical dass#fication of dissasas, injuries. and causes of death. 3 revision,
Geneva, Switzeniand: World Health Organization, 197 7.

' Codes JAS5—J46 from World Health Organization. Manual of the intemational statistical dassification of disenses. injuries, and causes of death. 10"
revision, Ganava, Switzerland: World Health Organdzation, 1999,
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Surveillance for Asthma --- United States, 1980--1999

TABLE 11. Annual rate® of deaths with asthma as the underlying cause of death diagnosis, by race, sex, and age group, Underlying
Causs of Death data set — United States, 13801399

1980 1985 1980 1995 1896 1987 1988 19558
Raca™
Whila 124 158 175 188 18.1 17.4 17.0 142
Elack 2748 34.8 40.8 462 48.0 42 5 447 38.7
Crinr 135 16.59 236 233 2T 6 266 227 204
Sax™
Idzle 14.7 1589 178 174 17.7 16.6 16.5 131
Femalsa 14.4 182 221 251 25.0 23T 23.3 20.4
Age group (yrs)
0 18 15 2.0 i8 23 1.5 2.1 1.7
514 15 249 a2 4.0 4.8 34 a8 36
1534 30 42 50 6.7 6.5 6.1 64 5.9
3564 1410 1T.T 188 20.6 203 15.0 ir8a 158
=65 8138 725 aro 0.8 0.3 BG.T B6.9 689
Total™ 14.4 17.7 20.2 21.9 £1.8 206 203 17.2

* Par 1,000,000 population

T Al rekabve standard emors ane <30%

¥ Code 453 from Workd Health Organization. Manual of he inlemalional stalisScal classificaiion of diseases, inpries, and cases of death. 9 revesion
Ganeva, Switrsrland: Wod Haslth Omaniraion, 1977.

¥ Codes J45-J48 from Werld Heall Organdralion. Manual of the intermallonal sialistcal classfication of diseasas. injuries, and causes of death. 10!
revigion. Ganeva, Swilzerland, ‘Workd Haalth Organtzabon, 19546,

* Aoe-adjusied (o tha 2000 LLS, populaSion
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