












Emergency Department Visits 
 
Individuals with asthma can usually manage their condition through the avoidance of triggers, appropriate use 
of medications, and health care by their primary care providers with specialty consultation as needed.  Emer-
gency department visits occur when persons with asthma develop symptoms that cannot be managed at home. 
 
Information regarding emergency department visits for asthma has been abstracted from the Maryland Health 
Services Cost Review Commission ambulatory care file.  Data are collected only for non-federal hospitals 
within Maryland, and are available from April of 1997.  In 2002, there were 39,019 emergency department visits 
for asthma.  This represents an increase of more 
than 4,000 visits compared to 2001, and an in-
crease of more than 8,000 visits over the 1998-
2001 average of 31,000 visits.  Some of this in-
crease may be attributed to a change in method of 
data abstraction.  Prior to 2002, HSCRC data 
were obtained on a quarterly basis, with some 
cases missed because of late addition to the data-
base.  Also, before 2002, data were excluded if 
any demographic information was missing.  Fi-
nally, the method of assigning Maryland residence 
also has changed.  The age-adjusted rate of emer-
gency department visits for 2002 was 72.4 per 
10,000 population, higher than the 2001 national 
rate of 60 visits per 10,000 population. 
 
African-Americans in Maryland have more than 
four times the rate of emergency department visits 
for asthma than whites.  Females are seen in the 
emergency department slightly more often than 
males, and young children have more emergency 
department visits when compared to adults. 
 
Maryland emergency department visit rates exceed 
the Healthy People 2010 goals for all age groups. 
This difference is most dramatic for children un-
der 5 years of age.  While the Healthy People 2010 
goal is 80 visits per 10,000 population, Maryland’s 
youngest children (age 0-4) had 182 visits per 
10,000. 
 
Many of these emergency department visits could have been prevented through appropriate preventive and 
therapeutic care.  Guidelines on asthma management are available from the National Heart, Lung, and Blood 
Institute of the National Institutes of Health (http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm).  
These guidelines can assist patients and providers in working together to establish an optimal asthma control 
regimen and to assure adherence to this regimen.   
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Asthma Emergency Department Visit Rates 
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Hospitalizations 
 
Hospitalization for asthma is generally considered a failure of outpatient management. 
Maryland hospitalization data from 1986-2002 were obtained from the Maryland Health Services Cost Review 
Commission.  Because some Maryland residents are hospitalized in neighboring states, we have supplemented 
the information from Maryland hospitals with data from the District of Columbia and West Virginia when pos-
sible.  Hospitalization data from other neighboring states were not available at the time this report was drafted.  
In 2000, there were 639 hospitalizations of Maryland residents in neighboring jurisdictions, of which 85% oc-
curred in the District of Columbia.   Therefore, it is likely that the majority of out-of-state hospitalizations have 
been included in the 2002 data analysis. 
 
In Maryland hospitals, there were 7695 hospitalizations of Maryland residents for asthma as a primary diagnosis 
in 2002, consistent with previous years, 
in which there were approximately 
8000 hospitalizations per year for 
asthma.  An additional 521 Maryland 
residents were hospitalized for asthma 
in the District of Columbia and West 
Virginia.  The hospitalization rate for 
Maryland residents was 15.2 hospitali-
zations per 10,000 population, lower 
than the national rate of 17.4 per 
10,000 in 2002.  Hospitalization rates 
for African-Americans in 2002 were 
nearly three times that of whites.  Fe-
males were hospitalized more fre-
quently than males.  Children under 5 
years of age have the highest hospitali-
zation rate of any age group at 41.7 
hospitalizations per 10,000 population, 
much higher than the HP 2010 goal of 
25 hospitalizations per 10,000.  The 
Maryland hospitalization rates for 5-64 
year olds and those over 65 years of age 
also exceeded the Healthy People 2010 
goals. 
 
Maryland residents hospitalized for 
asthma spend an average of 3 days in 
the hospital (median of 2 days).  The 
length of hospitalization increases with 
age.  While children under age 5 years 
spend, on average, 1.8 days in the hospi-
tal, adults over 65 years of age spend, on 
average, 4.7 days in the hospital.  The 
increased length of stay among the eld-
erly may be a reflection of the number 
and severity of underlying conditions in 
this age group as compared to younger 
patients.   
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Data from HSCRC  for Maryland residents hospitalized in Maryland hospitals.  
For 1986-2001, hospitalizations/year determined by admission date.  For 
2002, hospitalizations/year determined by discharge date. 
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Data for age groups 5-64 and 65+ years age adjusted to the 2000 U.S. estimated population 
Hospitalizations of Maryland residents in West Virginia are included in data.   
Hospitalizations of Maryland residents in the District of Columbia are not included in data because we 
were unable to age adjust D.C. data in a comparable manner to HP 2010 data  
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Maryland residents over 65 years of age had additional diagnoses that included congestive heart failure, hyperten-
sion and diabetes while children hospitalized with asthma had mainly acute infections such as non-bacterial pneu-
monias, upper respiratory infections, and ear infections.  

Maryland hospitalization data from HSCRC 
Total hospitalization rate and hospitalization rates by race and sex are age adjusted to the 2000 U.S. 
estimated population 
Hospitalizations of Maryland residents in West Virginia are included in all data 
Hospitalizations of Maryland residents in the District of Columbia are included in total hospitalization 
rate and hospitalization rates by age. 
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Deaths 
 

Although many deaths from asthma are potentially preventable, from 1998-2002, an average of 88 Maryland 
residents per year have died from asthma.  Asthma was a contributing cause of death for another 131 Maryland 
residents per year, on average. 
 
Mortality data from 1985-2002 were ob-
tained from the Maryland Vital Statistics 
Administration.  For the 2003 report, out-
of-state deaths of Maryland residents have 
been added to the totals.  In addition, mor-
tality rates have been age-adjusted to the 
2000 U.S. estimated population.  During 
these 18 years, the average asthma mortal-
ity rate was 17.6 per 1,000,000 population.  
While the average asthma mortality rate for 
1993-1997 was 21.1 per 1,000,000 popula-
tion, the average mortality rate during the 
last 5 years has been somewhat lower at 
16.9 per 1,000,000 population. 
 
Maryland asthma mortality rates can be 
compared to national statistics through 
2002.  Mortality rates for the total state 
population have been quite similar to U.S. 
mortality rates.  Maryland asthma deaths 
between 1985 and 2002 did not show any 
specific trends by month of death or sea-
son of death. 
 
Disparities in asthma mortality continue to 
exist, both in Maryland and nationally.  
Over the last five years in Maryland, the 
mortality rate for African-Americans has 
been three times that of whites.  Women 
had nearly twice the mortality rate of men.  
Asthma mortality rates are highest in the 
elderly and lowest in children under 15 
years of age.  Asthma mortality rates over the 
past 5 years have exceeded Healthy People 
2010 goals for all age groups. 
 
As noted above, asthma deaths are believed to 
be preventable with regular health care and good asthma management.  Understanding the specific circum-
stances surrounding death from asthma is essential in order to help other patients and their health care provid-
ers avoid the conditions that lead to a fatal event and may underscore issues in management that have broad 
implications for all individuals with asthma.  
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Maryland mortality data from Maryland Vital Statistics Administration 
U.S. mortality data from CDC Wonder 
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Age Adjusted Asthma Mortality Rates 1985-2002
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Comparison of 1998-2002 Maryland Mortality Rates to 
Healthy People 2010 Goals
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Maryland Jurisdictions and Asthma 
 
 
The burden of the prevalence, hospitalizations, emergency department visits, and deaths from asthma differs 
across the state.  Baltimore City residents have the highest prevalence of asthma, and the highest rates of emer-
gency department visits, hospitalizations, and deaths from asthma compared to other Maryland jurisdictions.  
This increased asthma burden is similar to the experience of urban populations around the country. 
 
While the emergency department visit rate, hospitalization rate, and mortality rate are all above the Maryland 
average in Baltimore city, other counties may have high rates in one category, but lower rates in others.  This is 
because multiple factors such as differences in population risk, access to primary care, access to emergency care, 
and quality of care may affect emergency department visit, hospitalization, and death rates. 
 
For prevalence data using the BRFSS, sample sizes are relatively small per year, but greater stability of the esti-
mates is obtained when years are combined.   Since asthma questions were first included in the core BRFSS 
questionnaire in 2000, prevalence data by jurisdiction are presented for 2000-2002.  Years are combined for 
mortality data because of the small number of annual asthma deaths.  Mortality data has been available for a 
longer period of time than BRFSS data; therefore a 5-year average mortality rate by jurisdiction is presented for 
1998-2002. 
 
In contrast, the numbers of hospitalizations and emergency department visits for asthma are large and therefore 
data are presented for 2002 only.  One limitation of this data is that the Health Services Cost Review Commis-
sion collects data from Maryland hospitals only.  Therefore, counties in which residents utilize facilities in 
neighboring states or the District of Columbia are underrepresented when examining the Health Services Cost 
Review Commission data alone.  Data regarding hospitalizations of Maryland residents in neighboring states 
has been added when available. Data for 2002 have been obtained from the District of Columbia and West Vir-
ginia.  As noted previously, hospitals in the District of Columbia admit the largest percentage of Maryland resi-
dents (85% in 2000). There were 521 hospitalizations of Maryland residents in D.C. in 2002, the majority of 
whom lived in either Prince 
George’s (73.9%) or Montgomery 
(14.2%) counties.  Hospitalization 
rates may be underestimated in 
counties that border Pennsyl-
vania, Delaware, and Virginia as 
these data were not available at 
the time this report was drafted.  
In addition, emergency depart-
ment visit rates may be underesti-
mated in most counties, as this 
data from out-of-state hospitals 
was unavailable.  However, the 
number of out-of-state emer-
gency department visits is likely 
very small, as patients requiring 
emergency care may go to the 
hospital emergency department 
that is closest to home, generally 
a Maryland facility.  
 

Maryland Asthma Surveillance Report 13 12 

Photo Source:  American Lung Association of Maryland 



Maryland Asthma Surveillance Report 13 

Asthma Lifetime and Current Prevalence, Maryland 2000-2002 Three-year average; 
Hospitalization and Emergency Department Visit Rates by Region and Jurisdiction, Maryland 2002.  
Mortality Rates by Region and Jurisdiction 1998-2002 Five-year average.  

Region or  
Jurisdiction 

Lifetime 
Prevalence 
(%) 
2000-02 

Current 
Prevalence 
(%) 
2000-02 

Emergency De-
partment visit 
rate per 10,000 
population 2002 

Hospitalization 
Rate per 10,000 
population 
2002 

Mortality 
Rate per 
1,000,000 
population 
1998-2002 

Northwest   54.3** 13.5       20.0** 
Garrett 11.2 7.6 54.2** 8.9** 17.8 
Allegany 12.5 8.7 78.9 21.4** 26.2** 
Washington 10.8 8.8 65.6 10.2** 20.7** 
Frederick 10.7 7.7 38.9** 13.8 16.0 
Baltimore Metro   90.5** 18.2** 18.3 
Baltimore City 14.6 10.6 187.8** 35.9** 36.2** 
Baltimore County 11.2 7.4 68.4 15.1 15.5 
Anne Arundel 11.6 7.4 52.0** 12.5** 8.2** 
Carroll 12.1 10.4 41.0** 9.6** 15.3 
Howard 10.4 5.8 51.2** 6.8** 11.2** 
Harford 8.5 5.4 55.3** 10.9** 11.5** 
National Capital   53.7** 15.8 15.8 
Montgomery 9.8 6.2 42.9** 8.4** 13.3 
Prince Georges 12.3 7.1 65.1 14.6 18.8 
Southern MD   64.0 15.8 17.7 
Calvert 9.4 6.0 60.3 13.8 25.4** 
Charles 11.8 7.9 65.8 15.0 10.8** 
Saint Mary’s 14.2 9.2 65 19.1** 19.1 
Eastern Shore   65.4 16.0 11.1** 
Cecil 11.1 8.1 38.8** 14.8 4.9** 
Kent 11.4 7.3 47.5** 20.6** 37.3** 
Queen Anne’s 11.5 6.4 47.1** 13.5 9.0** 
Caroline 13.1 6.7 73.5 27.8** 13.8 
Talbot 7.6 5.3 92.4** 17.0 12.6** 
Dorchester 10.6 7.0 105.0** 22.0** 23.8** 
Wicomico 11.6 8.1 95.5** 12.9 7.1** 
Somerset 14.1 9.9 91.9** 24.1** 8.3** 
Worcester 11.5 8.8 69.1 9.6** 8.2** 
Maryland Total 11.5  7.5 72.8 15.3 17.8 



For the above two tables: 
Lifetime and Current Prevalence data from BRFSS 
Emergency Department and Hospitalization data from HSCRC 
Mortality Data from Maryland Vital Statistics Administration.  Five year average provided because of small number of deaths per year. 
All rates are age adjusted to the 2000 U.S. estimated population  
*Total number of ED visits greater than sum of counties because county information not available for all ED visit data 
**Rate significantly different from State of Maryland rate (p<=.05)  
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Total Number of Residents with Lifetime History of Asthma & Current History of Asthma, 2000-2002, 
Three-year average.   Total Number of Emergency Department Visits and Hospitalizations, 2002. 
Average Number of Deaths 1998-2002.  Data by Region and Jurisdiction  
Region or  
Jurisdiction 

Number of  
Residents who 
Ever Had 
Asthma 
Ave 2000-02 

Number of  
Residents who 
Currently  
Have Asthma 
Ave 2000-02 

Number of 
Emergency 
Department 
Visits 
2002 

Number of  
Hospitalizations 
2002 

Average  
Number of 
Deaths per 
year 
1998-2002 

Northwest   2335 598 8.8 
Garrett 2545 1699 153 28 <1 

Allegany 6913 4825 550 166 2.4 

Washington 11,173 9021 840 131 3.0 

Frederick 14,953 10,690 792 273 2.8 

Baltimore Metro   22,717 4628 46.0 
Baltimore City 67,796 49,083 12,023 2295 23.2 

Baltimore County 65,518 43,405 4956 1149 12.4 
Anne Arundel 43,244 27,568 2579 623 3.8 
Carroll 13,101 11,274 622 148 2.2 
Howard 18,845 10,371 1336 172 2.2 

Harford 14,274 8919 1201 241 2.2 

National Capital   9324 1912 24.0 
Montgomery 68,328 42,758 3815 761 10.8 

Prince Georges 70,872 40,504 5509 1151 13.2 

Southern MD   1875 439 3.2 
Calvert 5623 3600 455 103 1.6 

Charles 10,423 6964 843 175 1.2 

Saint Mary’s 8529 5536 577 161 <1 

Eastern Shore   2702 642 5.8 
Cecil 6732 4880 340 129 <1 

Kent 1501 959 89 42 <1 

Queen Anne’s 3655 2031 185 55 <1 

Caroline 3304 1704 214 84 <1 

Talbot 2089 1465 284 55 <1 
Dorchester 2809 1856 293 67 <1 
Wicomico 7804 5404 810 108 <1 
Somerset 1929 1355 210 56 1.0 

Worcester 4720 3611 307 46 <1 

Maryland Total 456,676 299,484 39,019* 8221 87.8 



Cost of  Asthma 
 
 
The burden of asthma in Maryland includes both monetary and non-monetary costs.  Direct financial costs of 
asthma may include costs for hospitalization, emergency department and other outpatient visits, and costs for 
medication and durable medical equipment such as nebulizers, spacers, and peak flow meters.  Poor health, lim-
ited activity, and days lost from school and work may lead to diminished productivity, and may therefore contrib-
ute to the indirect financial cost of asthma.  In addition, poor health and limited activity may lead to non-
monetary costs, such as reduction in the quality of life for persons with asthma. 
 
Direct financial costs of asthma hospi-
talization and emergency department 
visits can be estimated from total 
charges included in the HSCRC data.  
The average charge for an inpatient stay 
in 2002 was $4403.  The average charge 
for an emergency department visit in 
2002 was $730.  The total charges for 
asthma hospitalizations in 2002 was 
$33,883,173.  Emergency department 
visits accounted for an additional 
$28,432,749.  Between 2000 and 2002, 
there has been a shift in the proportion 
of charges for asthma hospitalizations 
from the private to the public sector.  
While Medicare and Medicaid charges 
increased from 52% to 59% of total charges, private insurance charges decreased from 41% to 34% of total 
charges. 
 
BRFSS data indicate that adults with 
asthma are more likely to consider their 
health status as fair or poor compared to 
those without asthma.  For 2001-02, 
26.2% of adults who currently have 
asthma consider their health to be fair or 
poor, while only 7.6% of adults without 
asthma consider themselves to be in fair 
or poor health. 
 
Asthma exacerbations in children may 
result in missed school days due to ill-
ness, medical appointments, and hospi-
talization.  In 2002, children with asthma 
missed an average of  7.4 days of school.  
Nearly 6% of children with asthma 
missed more than 10 days of school as a direct result of their asthma.  An additional 38.3% missed up to 10 days 
of school.  A disproportionate number of school days are missed by children living in families where the survey 
respondent is African-American, Hispanic, unmarried, and/or low income. 
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2002 M aryland Hospitalization Charges for Asthma 
by Primary Payor
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2002 Maryland Emergency Department Charges 
for Asthma by Primary Payor
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Health Status of Persons Who Currently Have 
Asthma vs. Persons Who Do Not, 2001-2002
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Conclusions 
 
This report confirms that asthma is a major health problem in Maryland, as it is in the rest of the nation.  An 
estimated 11% of children and 12.7% of adults have been diagnosed with asthma, and 8.2% of adults in Mary-
land currently have asthma.  These rates are higher than those from the 2002 report, and are now higher than 
the rates for the U.S. as a whole.  Hospitalization and emergency department visit rates for asthma in Maryland 
are similar to U.S. rates, however, they remain well above the Healthy People 2010 goals.  Mortality from 
asthma persists in Maryland, with rates remaining fairly stable over the past five years.  Mortality rates from 
asthma remain above Healthy People 2010 goals for all age groups except persons 65 years of age and older.  
Asthma and its complications continue to disproportionately affect the very young, the elderly, African-
Americans, low-income individuals, and individuals in some jurisdictions, particularly Baltimore City.  The cost 
of asthma to individuals and Maryland society as a whole is substantial.  Additional tracking of asthma preva-
lence and complications is vital to improve understanding of individual and environmental factors that contrib-
ute.  Information gleaned from analyzing the epidemiology of asthma is critical to planning, implementing, and 
evaluating activities aimed at reducing the public and personal health burden of asthma for Maryland residents.  
 

Future Directions 
 
The Maryland Asthma Control Program expects to produce ongoing surveillance reports.  The data presented 
here will be refined and expanded with enhanced statistical analysis.  In addition, plans exist for the inclusion of 
data from the expanded BRFSS asthma module, and the inclusion of additional datasets.  Efforts are underway 
to assess the burden of occupational asthma in Maryland, and the burden of asthma on Medicaid recipients, 
obese individuals and the elderly.  Plans have also been made to enhance local level data, to correlate emergency 
department visit rates with influenza activity, and to obtain data on outpatient asthma visits.   
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