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Asthma is a chronic lung condition characterized by ongoing airway inflammation associated
with increased airway responsiveness to a variety of stimuli. Inflammation causes reversible 
airway obstruction, which results in symptoms such as episodic wheezing, chest tightness, cough
and shortness of breath. A variety of factors are known to trigger asthma episodes (attacks),
including allergens (pollen, dust mites and mold), viral infections, irritants (chemicals, tobacco
smoke and air pollution) and other factors such as exercise, cold air and stress. Results from
the 2005 Behavioral Risk Factor Surveillance Survey (BRFSS) indicate that 13 percent of adults
and children in Wisconsin have been diagnosed with asthma.

Like many chronic conditions, appropriate asthma care requires routine health care visits,
pharmacological treatment to effectively manage and control symptoms, and an environment
that minimizes exposure to asthma triggers. Uncontrolled asthma can lead to emergency
department visits, inpatient hospitalizations and, on rare occasion, death.

The purpose of this report is to describe the distribution of asthma and adverse 
asthma-related health outcomes in Wisconsin. This report is an updated version of Burden 
of Asthma in Wisconsin 2004. Data from these reports are used to design and prioritize 
intervention and prevention efforts to reduce the burden of asthma on our population and
improve the lives of those living with asthma.

This report was updated from 2004 to include the most recent years of asthma surveillance
data available. Asthma prevalence estimates in adults and children were updated using data from
the 2003 through 2005 BRFSS. New data on asthma in children, including information on quality
of life, were included from the 2003 National Survey of Children’s Health (NSCH).The BRFSS
adult asthma module was used to provide additional information on asthma symptoms, asthma
prescription usage, and physician office visits for adults with asthma. This update also includes
new information on the use of asthma management plans in adults from the 2005 BRFSS, and
data on work-related asthma from the 2003 BRFSS. Data on asthma-related hospitalizations,
emergency department visits and deaths were updated to include events from 2003 through
2005, as were data on Wisconsin’s Medicaid population.

In 2005, more than 5,500 Wisconsin residents were hospitalized for asthma and more than
22,000 Wisconsin residents sought emergency room care for asthma. The burden of asthma is
not equally shared in the population; certain minorities, age groups, and geographic regions are
disproportionately affected. Among racial groups, African Americans have the highest prevalence
of asthma (19 percent in 2002-2005), are hospitalized at five times the rate of whites 
(36.6 versus 7.1 hospitalizations per 10,000 population in 2005), and have a 3.5 times higher
rate of asthma mortality than whites (41.2 versus 12.0 deaths per million population in 
2000-2005). Native Americans also have higher asthma hospitalization rates than whites 
(11.7 versus 7.1 hospitalizations per 10,000 population in 2005).

Executive SummaryExecutive Summary
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Across age categories, children under the age of five have the highest hospitalization rate 
(29.6 per 10,000 population, 2005) and hospital ED visit rate (93.7 per 10,000 population, 2005)
in Wisconsin. By sex in Wisconsin, males are more severely impacted by asthma during 
childhood, while females are disproportionately affected after puberty. A disproportionate 
burden of asthma among females vs. males is reflected in lifetime asthma prevalence 
(16.8 percent vs. 9.3 percent, 2005), hospital ED visits (44.1 vs. 37.5 per 10,000 population,
2005), inpatient hospitalizations (11.9 vs. 8.5 per 10,000 population, 2000-2005) and mortality
(15.4 vs. 10.3 per 1,000,000 population, 2000-2005).

Milwaukee County is the most populous and urbanized county in the state, ranks second
among counties for asthma hospitalization rate (21.0 per 10,000 population, 2003-2005), and
has the highest hospital ED visit rate (96.3 per 10,000 population, 2003-2005). Forest County 
in northeastern Wisconsin has the highest inpatient hospitalization rate (21.7 per 10,000 
population, 2003-2005). Menominee County, which is largely comprised of Native Americans,
has the third highest hospitalization rate (20.9 per 10,000 population, 2003-2005) and the 
second highest ED rate in the state (73.4 per 10,000 population in 2003-2005).

Medical management of asthma in the state continues to fall short of National Asthma
Education and Prevention Program (NAEPP) Guidelines (CDC, 2003). While about 75 percent
of Wisconsin adults with asthma reported experiencing symptoms in the past 30 days, only 52
percent reported having a routine health care visit for their asthma in the past twelve months,
and only 40 percent reported taking a prescription medication daily to prevent an asthma
attack. Among adults with asthma, 15 percent reported at least one ED visit in the past 12
months, and 20 percent reported limits in their ability to conduct routine activities in the past
year. The disproportionate burden of asthma and lack of adherence to treatment guidelines 
suggest that opportunities exist to enhance the care and health of people with asthma.

Executive Summary



Prevalence

Adults
• Lifetime asthma prevalence in Wisconsin adults reached its highest value of 13 percent in

2005, up from 10 percent in 1999.
• Since 2004, adult females have had a statistically higher lifetime and current asthma 

prevalence than adult males.
• Among Wisconsin adults from 2002-2005, the lifetime prevalence of asthma is nearly 

twice as high in non-Hispanic African Americans as in non-Hispanic whites.
• Adults whose annual household income was less than $15,000 have statistically higher 

current asthma prevalence than those whose household income is greater than $25,000.
• Weight is correlated with asthma prevalence, particularly among females. Overweight and

obese females are almost twice as likely to have current asthma as non-overweight/obese 
females (14.8 percent vs. 8.1 percent).

Children
• Wisconsin children reached all-time high lifetime (12.9 percent) and current 

(8.5 percent) asthma prevalence values in 2005.
• Wisconsin boys have higher lifetime asthma prevalence than girls (16.7 percent 

vs. 8.9 percent in 2005).
• Self-reported asthma prevalence is elevated among secondary students attending public 

schools. Approximately 16 percent of public middle school students and 18 percent of 
public high school students reported having been diagnosed with asthma in 2004 
and 2006.

• Non-Hispanic African American public middle and high school students reported higher 
lifetime asthma prevalence values in comparison to non-Hispanic white students 
(25.3 percent vs. 16.8 percent in 2006).

Asthma Management and Quality of Life

• Significantly more adults with self-reported current asthma perceive their health status as
fair or poor compared to adults without asthma.

• From 2002 to 2005, nearly 17 percent of adults with current asthma reported 
experiencing daily symptoms of asthma in the last 30 days.
Of those individuals with current asthma who reported experiencing asthma symptoms 
in the last 30 days, 44 percent reported that their asthma symptoms made it difficult to 
stay asleep on one or more nights during the last 30 days.

Asthma Attacks or Episodes

• Data from 2002 to 2005 show that nearly 51 percent of Wisconsin adults with current 
asthma reported having asthma attacks during the past year.

• Adult females with asthma were significantly more likely to report experiencing asthma 
attacks in the past year than adult males with asthma (57 percent vs. 39 percent).

• In 2003, nearly 48 percent of Wisconsin children with current asthma reported 
experiencing an asthma attack in the previous year.

Key Findings
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Missed Activity

• From 2002 to 2005, 20 percent of adults with current asthma reported being unable to 
carry out their usual activities because of their asthma one or more days during the 
last month.

• In 2006, students that reported having been diagnosed with asthma reported missing 
more days of school in the last 30 days than other students.

Health Care Utilization

Physician Office Visits

• From 2002 to 2005, 52 percent of adults reporting current asthma also reported having 
a routine visit for their asthma in the last 12 months. Adult females were more likely to 
have office visits than adult males, and adult African Americans were more likely to 
report routine health care visits for asthma in the past year compared to adult whites.

Hospitalizations

• In 2005, there were a total of 5,541 hospitalizations in Wisconsin for which asthma was 
the principal diagnosis, costing an average of $8,251 per hospitalization.

• Over the past ten years there has been a general decline in Wisconsin asthma 
hospitalization rates. Rates peaked in 1993 with 13.8 hospitalizations and decreased to a 
low of 9.6 hospitalizations per 10,000 in 2002.

• Children aged 0-4 years had the highest asthma hospitalization rate at 29.9 per 10,000,
from 2000-2005.

• Asthma hospitalization rates in Wisconsin are nearly six times higher in African 
Americans than whites (42.4 vs. 7.4 per 10,000 from 2000 to 2005).

• Forest (21.7), Milwaukee (20.9), and Menominee (20.9) Counties experienced the highest
county-specific rates of asthma hospitalizations per 10,000 population in Wisconsin 
from 2003-2005.

• Hospitalizations and emergency department (ED) visits in which asthma was identified as
the primary diagnosis appear to vary seasonally, with the highest number of visits 
occurring in early spring and fall.

Emergency Department Visits

• In 2005, there were 22,115 ED visits for asthma, costing over $17 million.
• The overall Wisconsin rate of asthma ED visits per 10,000 population remained steady 

from 41.9 in 2002 to 40.9 in 2005.
• By age,Wisconsin children 0-4 have the highest asthma ED visit rates at 94 visits per 

10,000 in 2005.
• The five counties with the highest rates of asthma ED visits (per 10,000 population) for 

2003-2005 were Milwaukee (96.3), Menominee (73.4), Jackson (63.4), Clark (60.7) and 
Racine (49.0).

• An average of 4.4 percent of Medicaid recipients from 2003 to 2005 had an ambulatory 
care visit for asthma. Medicaid recipients with ambulatory care visits for asthma 
averaged approximately two visits for asthma during each measurement year.
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• An average of one percent of all Medicaid recipients had an ED visit for asthma 
from 2003-2005. Asthma was the primary diagnosis in approximately 3.3 percent 
of all ED visits among Medicaid recipients.

• Approximately 76 percent of Wisconsin Medicaid recipients 5 to 56 years old 
with persistent asthma received appropriate medication for long-term control of 
asthma from 2003 to 2005.

Mortality

• Between 2000 and 2005 asthma was the underlying cause of death in an average 
of 74 deaths per year in Wisconsin. Additionally, an average of 163 death 
certificates per year during this six-year period listed asthma as a contributing 
cause of death.

• There has been a general decline in asthma mortality in Wisconsin from 21.3 
deaths per million in 1990 to 13.9 deaths per million in 2005.

• The asthma mortality rate among African Americans was about 3.4 times higher 
than the rate in the white population (41.2 vs. 12.0 per million) from 2000-2005.

• In 2002-2005, asthma mortality rates were higher in females than in males.

Other Findings

• Data from the BRFSS and Wisconsin Asthma Union Survey indicate that 
5-14 percent of adults with asthma have work-related asthma.

• While most public secondary schools allow students with asthma to carry and 
administer their own asthma medications, roughly half do not provide asthma 
training to staff or educate students with asthma about asthma management.
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Asthma is a chronic lung disease affecting about 13 percent of adults
and 12 percent of children in the United States (CDC, 2004). It is
characterized by ongoing airway inflammation that can result in
episodic events of wheezing, shortness of breath, coughing, and chest

tightness. Individuals with asthma have increased airway reactivity, often in response to stimuli
such as environmental allergens and irritants, viral infections and cold air. During an asthma
attack or episode the airways that carry oxygen to the lungs become swollen, inflamed and
produce excess mucus.The result is narrowing of the airways, which makes breathing difficult.
The exact cause of asthma is unknown, but it is thought to be caused by both environmental
and genetic factors (Pearce et al., 1998).

The United States Department of Health and Human Services (DHHS) has recognized asthma
as a public health priority in their Healthy People 2010 national health plan (available at:
http://www.healthypeople.gov/). DHHS has developed eight goals related to asthma, including:

• Reduce asthma deaths
• Reduce hospitalizations for asthma
• Reduce hospital emergency department visits for asthma
• Reduce activity limitations among persons with asthma
• Reduce the number of school or work days missed by persons with asthma due 

to asthma
• Increase the proportion of persons with asthma who receive formal patient education,

including information about community and self-help resources, as an essential part of 
the management of their condition

• Increase the proportion of persons with asthma who receive appropriate asthma care 
according to the National Asthma Education and Prevention Program (NAEPP) guidelines

• In at least 25 states, establish a surveillance system for tracking asthma death, illness,
disability, impact of occupational and environmental factors on asthma, access to medical 
care, and asthma management

Asthma was identified as a statewide health status priority as a chronic disease and as an 
environmental and occupational health issue in Wisconsin’s statewide public health plan,
Healthiest Wisconsin 2010 (available at: http://dhfs.wisconsin.gov/statehealthplan/).
This document includes a specific objective related to asthma:

• By 2010, reduce the asthma hospitalization rate to 8.5 per 10,000 population from the 
2000 baseline asthma hospitalization rate of 10.6 per 10,000

Introduction
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In efforts largely funded by the Centers for Disease Control and Prevention (CDC), the
Wisconsin Department of Health and Family Services (DHFS) seeks to comprehensively
address the burden of asthma through surveillance, partnerships and interventions.Wisconsin
was first awarded a CDC grant (Addressing Asthma from a Public Health Perspective) to
reduce the burden of asthma in the state in 2001. In 2003, the Wisconsin Asthma Plan (WAP,
available at: http://dhfs.wisconsin.gov/eh/Asthma/WARP.htm#Plan) was adopted to provide the
blueprint for addressing asthma as a public health priority, and it lists the prioritized goals,
objectives, and activities recommended for statewide action to reduce the burden of asthma in
Wisconsin (WAC, 2003).The first comprehensive data report on asthma in Wisconsin was 
published in 2004 (Burden of Asthma in Wisconsin – 2004). Wisconsin has secured funding 
from the CDC through 2009.

This updated surveillance report will be used by a wide variety of stakeholders as a guide to
focus asthma interventions and policies. It will also help direct the revision of the Wisconsin
Asthma Plan in 2009. The Burden of Asthma report will be updated on an ongoing basis, and
will be used to measure our progress on improving the health of individuals with asthma in
Wisconsin.

BURDEN OF ASTHMA IN WISCONSIN 20072
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Asthma is a complex chronic disease with varying degrees of severity
and intermittent symptoms.These characteristics make it difficult to
determine the number of people living with asthma (known as 
prevalence). In addition, unlike many infectious and chronic diseases,

there are no registries that track the number of individuals living with asthma.Therefore, the
best method for determining the prevalence of asthma is through health surveys (Boss et al.,
2001). Prevalence helps us understand the impact of asthma on Wisconsin’s residents and our
health care system. In addition, prevalence allows us to identify which populations are 
disproportionately affected and where prevention and intervention efforts should be directed.

One of the most important surveys for addressing asthma prevalence is the Behavioral Risk
Factor Surveillance System (BRFSS).This is a state-based random-digit-dialed telephone survey
of the non-institutionalized, civilian, adult (18 and over) population.The survey is cooperatively
administered by the Centers for Disease Control and Prevention (CDC), the 50 states, the
District of Columbia, and three U.S. territories (see Appendix A).The CDC has included 
questions on asthma prevalence on the BRFSS since 1999.

Currently there are two questions on the BRFSS core module that are asked every year by all
states. In addition, there are adult and childhood asthma optional modules, which states may
elect to include.The adult module is used to obtain information on factors associated with
asthma such as symptoms, medication usage, doctor visits, asthma attacks and hospitalizations.
The child module is used to obtain child asthma prevalence estimates.

The core questions allow for three types of prevalence estimates: lifetime, current and 
former prevalence.

Lifetime prevalence is estimated based on respondents who answer yes to the 
following question:

“Have you ever been told by a doctor, nurse, or other health professional that you had asthma?”

Current prevalence estimates are based respondents who answer yes to the lifetime 
prevalence question and yes to the following question:

“Do you still have asthma?”

Former prevalence estimates are based on respondents who answer yes to the lifetime
prevalence question and no to the “still” question.

Because asthma is a disease that can occur, regress and reoccur, it is important to measure
both lifetime and current asthma prevalence (Pearce et al., 1998). In particular, a childhood 
diagnosis of asthma may not affect an individual as an adult. Many children have been known 
to go through long periods without symptoms or requiring medication, and the disease may
appear to resolve itself as they mature into adulthood.

Who Has Asthma in Wisconsin?Who Has Asthma in Wisconsin?
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While the BRFSS is a useful means of estimating the prevalence of asthma, it does have 
limitations. BRFSS data only represent the non-institutionalized, civilian population that has
access to a landline telephone and probably underestimates the actual prevalence of asthma in
the population. Responses are self-reported by respondents and may be subject to recall bias.
In addition, individuals with symptoms of asthma who may never have been diagnosed by a
physician or healthcare provider are not counted.

Wisconsin has used the BRFSS to gather information on asthma prevalence in adults and 
children since 1999 and 2002, respectively.This section will present data from the BRFSS to
examine the characteristics of asthma in Wisconsin’s adults and children. Demographic factors
including age, sex, race/ethnicity, and region of residence will be examined. In addition, factors
known to be associated with asthma such as obesity, smoking behaviors, educational level and
income will be compared between individuals with asthma and those without asthma.

To allow for more accurate comparison of estimates, most prevalence rates are displayed with
95 percent confidence intervals. Confidence intervals provide an expression of the uncertainty
associated with prevalence estimates (see Technical Notes for more details on calculation of
confidence intervals).

Prevalence in Adults (= 18 years old)

Lifetime and current prevalence calculations were created to distinguish between (a) individuals
who have been diagnosed with asthma but do not feel they have it currently, and (b) those who
do report currently having asthma.To illustrate the difference between current, former and 
lifetime asthma prevalence in Wisconsin adults, BRFSS data from 1999 to 2005 are presented 
in Figure 1.The data show a fairly steady increase in current, former and lifetime asthma 
prevalence in Wisconsin adults from 1999 to 2005, with the exception of 2003. Lifetime asthma
prevalence in Wisconsin adults reached its highest value of 13 percent in 2005, up from 
10 percent in 1999.

Figure 1. Current, Former, and Lifetime Asthma Prevalence by Year,Wisconsin Adults, 1999-2005*.

Data Source: 1999-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
*The asthma questions on the 1999 and 2000 BRFSS were worded slightly differently (“Did a doctor ever tell you that you have
asthma?”), so estimates from these years are not directly comparable with estimates from 2001 through 2005.
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Compared to national BRFSS estimates,Wisconsin adults have slightly lower lifetime asthma
prevalence every year except 2005 (Figure 2).This difference, however, is not statistically 
significant. National estimates show a slow, significant increase in lifetime asthma prevalence
among U.S. adults.

Figure 2. Lifetime Asthma Prevalence by Year in Wisconsin and U.S.Adults, 2000-2005*.

Data Source: 2000-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services and 2000-2005 Behavioral Risk
Factor Surveillance System Online Prevalence Data
*The asthma question on the 2000 BRFSS was worded slightly differently (“Did a doctor ever tell you that you have asthma?”), so
estimates from this year is not directly comparable with estimates from 2001 through 2005.

Figure 3 depicts lifetime and current asthma prevalence by sex in Wisconsin adults from 2001
to 2005. Both lifetime and current asthma prevalence have significantly increased for females,
but have remained relatively stable for males.The higher lifetime and current asthma prevalence
in females than males has become more evident in the last five years. Nationally, females have
had a historically higher prevalence of asthma (ALA, 2005; Arif et al., 2003)

Figure 3. Lifetime and Current Asthma Prevalence by Sex and Year,Wisconsin Adults, 2001-2005.

Data Source: 2001-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
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In order to estimate asthma prevalence among racial and ethnic groups for Wisconsin adults,
results from 2002-2005 were combined.This was necessary because of the low number of 
sampled minority respondents in the BRFSS. Non-Hispanic African Americans have statistically
significantly higher current and lifetime asthma prevalence than non-Hispanic white adults
(Figure 4). Among Wisconsin adults from 2002-2005, non-Hispanic African Americans have a
one and a half to two times higher current and lifetime prevalence of asthma than non-Hispanic
whites. In the United States, non-Hispanic African Americans are known to have higher rates of
asthma than other race groups (Rhodes et al., 2001). In Wisconsin, individuals of Hispanic origin
appear to have a higher asthma prevalence than non-Hispanic whites; however, this difference is
not statistically significant.

Figure 4. Lifetime and Current Asthma Prevalence by Race and Ethnicity,Wisconsin Adults, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
*The ‘Other’ category is comprised of Asians, Native Hawaiians, Pacific Islanders, Native Americans,Alaskan Natives, multiracial
respondents, and individuals that reported being of other races.These groups were combined due to low number of sampled
respondents.

Current and lifetime asthma prevalence (aggregated from 2004-2005) were both slightly higher
in younger adult age groups; differences by age group were not statistically significant (Figure 5).

Figure 5. Lifetime and Current Asthma Prevalence by Age Group,Wisconsin Adults, 2004-2005.

Data Source: 2004-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
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Table 1 provides lifetime asthma prevalence from 2002 to 2005 based on the National Center
for Health Statistics (NCHS) urban/rural classification (see Appendix D for definition). Some
studies have suggested that asthma prevalence is higher in urban areas when compared to
more rural areas. While overall differences are small (and not statistically significant),Wisconsin
does appear to have a higher asthma prevalence in the most urban area of the state compared
to suburban and small urban areas. Milwaukee County, the only large central metro county in
Wisconsin, has the highest asthma prevalence value (13.6 percent).

Table 1. Lifetime Asthma Prevalence by National Center for Health Statistics (NCHS) Urban/Rural
Classification,Wisconsin Adults, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Risk Factors Associated with Elevated Asthma Prevalence in Adults

Studies have suggested that factors such as education, income level, tobacco use and body
weight have been associated with asthma in adults (Cesaroni et al., 2003; Akerman et al., 2005).
The 2004 and 2005 BRFSS were combined to investigate those risk factors among Wisconsin
adults with current asthma.

There was no statistically significant difference in current asthma prevalence aggregated 
from 2004-2005 by education level for Wisconsin adults (Figure 6). However, current asthma
prevalence in adults appears to be inversely associated with income level. Overall trends show
a decrease in current asthma prevalence with an increase in income. Adults whose annual
household income was less than $15,000 have a statistically higher current asthma prevalence
than those whose household income is greater than $25,000 (Figure 7).
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Figure 6. Current Asthma Prevalence by Education Level,Wisconsin Adults, 2004-2005.

Data Source: 2004-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Figure 7. Current Asthma Prevalence by Household Income Level,Wisconsin Adults, 2004-2005.

Data Source: 2004-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Smoking status does not appear to be strongly associated with increased current asthma 
prevalence among Wisconsin adults (Figure 8). Smokers had a current asthma prevalence of 7.8
percent versus 9.2 percent for non-smokers (including former smokers).The difference in
prevalence by smoking status is not statistically significant.
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Figure 8. Current Asthma Prevalence by Smoking Status,Wisconsin Adults, 2004-2005.

Data Source: 2004-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Being overweight or obese, defined as a body mass index (BMI) of greater than or equal to 25,
appears to be statistically correlated with current asthma prevalence in Wisconsin adults
(Figure 9). Overall, overweight and obese adults in Wisconsin had a current asthma prevalence
of 10 percent, while non-overweight/obese individuals had a prevalence of 6.7 percent.When
stratified by sex, females appear to have a stronger correlation between body weight and 
asthma prevalence. In Wisconsin, overweight and obese females are almost twice as likely to
have current asthma as non-overweight/obese females (14.8 percent vs. 8.1 percent).

Figure 9. Current Asthma Prevalence by Overweight/Obesity Status and Sex,Wisconsin Adults, 2004-2005.

Data Source: 2004-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Who Has Asthma in Wisconsin?



BURDEN OF ASTHMA IN WISCONSIN 200710

Prevalence in Children (= 17 years old)

Asthma is the most common chronic disease in childhood, affecting approximately 6.2 million
children under 18 years of age in the United States (ALA, 2006). Asthma can be particularly 
difficult for children and their families as it may limit the child’s ability to play, learn and sleep
and can require costly interventions (Williams, 2006). Nationally, the prevalence of asthma
among children has been increasing, and is higher than prevalence in adults (NHLBI, 1999).

To determine the prevalence of asthma among Wisconsin children, the BRFSS childhood asthma
module and the National Survey of Children’s Health (NSCH) were used. Both surveys assess
childhood asthma prevalence by asking an adult respondent about the asthma status of children
living in the household.The BRFSS childhood asthma module was implemented in Wisconsin in
2002, and includes questions about lifetime and current asthma prevalence.The NSCH was a
one-time survey conducted in 2003.

From 2002 to 2004, adult respondents in the BRFSS were asked about the asthma status of all
children living in the household. In 2005, the design of the childhood asthma prevalence module
in the BRFSS was changed. Instead of asking about the asthma status of all children in the
household, one particular child was chosen at random and questions were asked regarding that
child. The lifetime and current prevalence questions asked in the BRFSS regarding children are
now similar to those asked of adults (Table 2). Due to the change in survey design, results from
the 2002-2004 BRFSS childhood asthma module are not directly comparable to those from
2005 and after.The 2005 BRFSS childhood prevalence module and the NSCH have the same
design and contain the same questions about asthma prevalence.

Table 2. Lifetime and Current Prevalence Childhood Asthma Questions, 2002-2005 Behavioral Risk
Factor Surveillance Survey (BRFSS) and 2003 National Survey of Children's Health (NSCH).

The random child selection design of the 2005 childhood BRFSS and 2003 NSCH allowed for
collection of demographic characteristics such as sex and race/ethnicity of the selected child
which were previously not available on the BRFSS.
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Data from the 2002-2004 BRFSS show that like adults,Wisconsin children have experienced a
gradual increase in lifetime and current asthma prevalence (Figure 10).Though the 2005 BRFSS
data are not directly comparable to previous years,Wisconsin children reached all-time high
lifetime (12.9 percent) and current (8.5 percent) asthma prevalence values in 2005.The 2003
NSCH (with the same design as the 2005 BRFSS), estimated a lifetime asthma prevalence of
10.9 percent in Wisconsin children (Figure 11). Wisconsin children appear to have a slightly
lower (not significant) lifetime and similar current asthma prevalence compared to children in
the U.S.

Figure 10. Lifetime and Current Asthma Prevalence by Year,Wisconsin Children, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Figure 11. Lifetime and Current Asthma Prevalence,Wisconsin and U.S. Children, 2003.

Data Source: 2003 National Survey of Children's Health, Bureau of Maternal and Child Health, Health Resources and
Services Administration, U.S. Department of Health and Human Services
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Wisconsin boys have higher lifetime asthma prevalence than girls (Figure 12).This mirrors
national data, and is opposite of the trend found in adults where females have a higher 
prevalence than males (see Figure 3). Although race/ethnicity of the children has been asked 
on the NSCH and on the BRFSS since 2005, there are currently not enough data available to
analyze prevalence in children by race/ethnicity. Because of Wisconsin’s relatively small minority
population, several years of data collected under a uniform protocol will be required to provide
a reliable estimate of the prevalence of asthma by race/ethnicity in children. Data from the
Youth Tobacco Survey (YTS) on race/ethnicity and asthma prevalence are sufficient for such an
analysis to be conducted for public middle and high school students; these data are detailed in
the next section.

Figure 12. Lifetime Asthma Prevalence by Sex,Wisconsin Children, 2005.

Data Source: 2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and Policy,
Division of Public Health,Wisconsin Department of Health and Family Services

Prevalence in Public Middle and High School Students

The Youth Risk Behavioral Survey (YRBS) and Youth Tobacco Survey (YTS) are two surveys
administered to public middle and high school students in Wisconsin to assess health-risk
behaviors and attitudes regarding tobacco use (see Appendix A). Both of these surveys include
questions about asthma prevalence, and are helpful in providing additional information about
asthma in Wisconsin’s youth. Unlike the BRFSS, in which adult respondents answer questions 
on behalf of children and adolescents in their household, questions in the YRBS and YTS are
answered by students directly (self-reported). In addition to providing information on 
prevalence of asthma in the student population, these surveys allow prevalence to be examined
based on various demographic and behavioral variables.While the information provided by
these surveys is valuable, the results can only be considered representative of the public middle
and high school population-not of all Wisconsin youth.
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The YRBS is administered by the Wisconsin Department of Public Instruction (with guidance
from CDC) every other year to Wisconsin public high school students to monitor health risk
behaviors of students. In 2005, two asthma-related questions were included in the YRBS to
assess lifetime asthma prevalence and to determine asthma attack rates, respectively (Table 3).

The YTS is a comprehensive measure of youth awareness, attitudes and behaviors about 
tobacco use in Wisconsin.This survey is coordinated by the CDC and is administered by DHFS
Tobacco Prevention and Control Program.The survey is conducted annually in Wisconsin public
middle schools and biennially in Wisconsin public high schools. In 2004 and 2006, the YTS was
administered to both middle and high school students, and included the same two asthma 
questions from the 2005 YRBS (Table 3). Data from both the 2003 YRBS and YTS were 
presented in the 2004 Burden of Asthma Report.

Table 3. Asthma Questions on the 2005 Wisconsin Youth Risk Behavioral Survey (YRBS) and 2004 and
2006 Wisconsin Youth Tobacco Survey (YTS).

A small portion of students in each survey responded inconsistently to the two asthma 
questions. Results presented here are only from students who responded consistently to both
questions.This may result in more conservative asthma prevalence estimates.The same 
procedure was used for the 2004 Burden of Asthma Report, making results comparable.

Data from the YTS indicated that lifetime asthma prevalence in public middle and high school
students was largely unchanged from 2004 to 2006 (Figure 13). Approximately 16 percent of
middle school students and 18 percent of high school students reported having been diagnosed
with asthma in 2004 and 2006.These results are consistent with the 2003 YTS, where 
16 percent of middle school students reported being diagnosed with asthma (high school 
students were not surveyed in 2003) (Burden of Asthma 2004). Self-reported estimates here
are higher than prevalence estimates from the BRFSS.This could be partly due to the difference
in survey design (self-report vs. adult respondent), or could be due to slightly different 
populations (all children vs. public middle and high school children). Results did not differ 
significantly by grade level among public middle and high school students (data not shown).

Figure 13. Lifetime Asthma Prevalence Among Wisconsin Public Middle and High School Students,
2004 and 2006.

Data Source: 2004 and 2006 Youth Tobacco Survey, Bureau of Community Health Promotion, Division of Public
Health,Wisconsin Department of Health and Family Services
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By sex, a slightly higher percentage of public middle and high school females than males 
reported having been diagnosed with asthma in 2004 and 2006 (Figure 14).This difference was
not significant. Non-Hispanic African American public middle and high school students reported
having significantly higher lifetime asthma prevalence values compared to non-Hispanic white
students in 2004 and 2006 (Figure 15).

Figure 14. Lifetime Asthma Prevalence Among Wisconsin Public Middle and High School Students by
Sex, 2004 and 2006.

Data Source: 2004 and 2006 Youth Tobacco Survey, Bureau of Community Health Promotion, Division of Public
Health,Wisconsin Department of Health and Family Services

Figure 15. Lifetime Asthma Prevalence Among Wisconsin Public Middle and High School Students by
Race and Ethnicity, 2004 and 2006.

Data Source: 2004 and 2006 Youth Tobacco Survey, Bureau of Community Health Promotion, Division of Public
Health,Wisconsin Department of Health and Family Services
*The ‘Other’ category is comprised of Asians, Native Hawaiians, Pacific Islanders, Native Americans,Alaskan Natives, Hispanics and
Latinos.These groups were combined due to low number of sampled respondents.
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The 2005 YRBS for public high school students showed that 18.8 percent of students reported
having been diagnosed with asthma (Figure 16).This was similar to what was seen in the high
school YTS in 2004 and 2006 (Figure 13). In addition, females also reported slightly higher 
lifetime asthma prevalence than males (not statistically significant).

Figure 16. Lifetime Asthma Prevalence Among Wisconsin Public High School Students by Sex, 2005.

Data Source: 2005 Youth Risk Behavioral Survey,Wisconsin Department of Public Instruction

Exposure to Secondhand Smoke Among Public Middle and High School Students

Exposure to environmental tobacco smoke has been known to be associated with adverse 
asthma-related health outcomes (Weisel, 2002). Information regarding exposure to environmental
tobacco smoke among public middle and high school students is available from the YTS.

Data from 2004 and 2006 indicate that public middle and high school students who reported
living with a smoker also reported a higher lifetime prevalence of asthma than those who 
indicated that they did not live with a smoker (Figure 17). Additionally, students who reported
spending time during all of the last seven days in the same room with a smoker reported a
higher prevalence of asthma than those who reported spending no time in the last seven days
in the same room with a smoker.

Figure 17. Lifetime Asthma Prevalence Based on Residence with Smoker and Days Spent in Same
Room with Smoker,Wisconsin Public Middle and High School Students, 2005.

Data Source: 2004 and 2006 Youth Tobacco Survey, Bureau of Community Health Promotion, Division of Public
Health,Wisconsin Department of Health and Family Services
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The goal of asthma therapy is to control and manage day and 
nighttime symptoms and to minimize activity limitations and asthma
attacks so that individuals with asthma can maintain a healthy quality
of life. In addition, effectively managing an individual’s asthma will help

prevent adverse clinical events such as emergency department visits, inpatient hospitalizations,
and death.This section uses data from the Behavioral Risk Factor Surveillance Survey (BRFSS)
and the National Survey of Children’s Health (NSCH) to measure asthma control and quality 
of life among Wisconsin residents with asthma.

Asthma Control–Symptoms and Severity of Asthma

The National Asthma Education and Prevention Program (NAEPP) has established a core set 
of ten key clinical activities deemed essential for quality asthma care from physicians (CDC,
2003).They include activities relating to four essential components of asthma management:
assessment and monitoring, controlling factors contributing to asthma severity,
pharmacotherapy, and education for partnership in care (Table 4). Each component of care 
is expressed in terms of several key activities.

Table 4. National Asthma Education and Prevention Program Recommended Key Clinical Activities
for Quality Asthma Care.

Asthma Management and Quality of Life

Data Source: National Asthma Education and Prevention Program Key Clinical Activities for Quality Asthma Care,
2003 (http://www.guideline.gov/summary/summary.aspx?doc_id=3734)
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Because individuals with asthma have varying degrees of severity and symptoms, it is important
to have an asthma classification system and recommendations for treatment.To assess and
monitor asthma, NAEPP recommends establishing a diagnosis and classifying severity according
to the NAEPP’s Guidelines for the Diagnosis and Management of Asthma (NHLBI, 1997 and
2002).These guidelines use symptoms and lung function to classify an individual’s asthma 
severity prior to beginning pharmaceutical treatment. An individual’s severity classification
determines treatment options (Table 5).These guidelines are currently under revision and will
likely be published in late 2007.The revised guidelines will likely have less emphasis on 
classification of asthma and concentrate more on control. Future burden reports will reflect
changes in the guidelines.

Table 5. National Asthma Education and Prevention Program Guidelines Stepwise Approach to
Classifying and Treating Asthma in Adults and Children Older than 5 Years of Age.
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Data Source: National Asthma Education and Prevention Program Guidelines for the Diagnosis and Management of
Asthma, 2002 (http://www.nhlbi.nih.gov/guidelines/asthma/asthsumm.htm)
*Individuals should be assigned to the most severe step in which any feature occurs.
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Symptoms in Adults 

The BRFSS Adult Asthma History Module provides one source of data for examining symptoms
of asthma in Wisconsin adults (see Appendix F for survey questions). Only individuals who
report currently having asthma are asked questions about their symptoms (see page 3 for 
definition of current asthma). Data from 2002 to 2005 were combined to increase the sample
size and obtain more reliable estimates. Nearly 17 percent of adults with current asthma
reported experiencing daily symptoms of asthma in the last 30 days (Figure 18). Using the
guidelines in Table 5, about 10 percent of these adults would be classified as having mild 
persistent asthma and 17 percent would likely have moderate or severe persistent asthma.
Note that severity level according to NAEPP guidelines is assessed prior to treatment and is
therefore not strictly applicable to BRFSS survey responses.These estimates do not take into
account that some respondents may be using medications to control their asthma symptoms.
The classification may be higher (more severe) if it were applied before treatment.

Figure 18. Frequency of Asthma Symptoms in the past 30 Days among Adults with Current Asthma,
Wisconsin, 2002-2005.
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Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Males with current asthma were more likely to report experiencing no symptoms of asthma 
in the past 30 days compared to females with current asthma.This sex difference was not 
statistically significant (Figure 19).
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Figure 19. Percent of Adults with Current Asthma Experiencing No Symptoms in the past 30 Days by
Sex,Wisconsin, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Of those individuals with current asthma who reported experiencing asthma symptoms in the
last 30 days, 44 percent reported that their asthma symptoms made it difficult to stay asleep
one or more nights during the last 30 days (Figure 20). Fourteen percent reported having 
difficulty sleeping five or more nights in the last 30 days.

Figure 20. Number of Days had Trouble Sleeping among Adults with Asthma Symptoms in the past 30
Days,Wisconsin, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
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Asthma Attacks or Episodes in Adults

Asthma attacks (episodes) can be triggered by a broad range of allergens and irritants. Some
common allergens include dust mites, pet dander and mold; irritants may include chemical
vapors, tobacco smoke and air pollution. Asthma attacks can be an important indicator of 
asthma control and may lead to inpatient hospitalization and emergency department visits.
With proper care and asthma management, asthma attacks can be limited or prevented. Data 
aggregated from 2002 to 2005 show that nearly 51 percent of Wisconsin adults with current
asthma reported having asthma attacks during the past year (Figure 21). Adult females were sig-
nificantly more likely to report experiencing asthma attacks in the past year than adult males
(57 vs. 39 percent). Younger adults were also more likely to report asthma attacks than older
adults (53 vs. 36 percent). There were essentially no differences in reported frequency of 
asthma attacks in Wisconsin adults with asthma by race.

Figure 21. Percent of Adults with Current Asthma who Experienced an Asthma Attack in the Past
Year by Sex,Age Group and Racea,Wisconsin, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
aRace groups include both Hispanic and non-Hispanic individuals.
*The ‘Other’ category is comprised of Asians, Native Hawaiians, Pacific Islanders, Native Americans,Alaskan Natives, multiracial
respondents, and individuals that reported being of other races.These groups were combined due to low number of sampled
respondents.
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Asthma Attacks or Episodes in Children

According to data from the NSCH, nearly 48 percent of Wisconsin children (under 18 years of
age) and 46 percent of U.S. children with current asthma reported experiencing an asthma
attack in the previous year (Figure 22).

Figure 22. Percent of Children with Current Asthma who Experienced an Asthma Attack in the Past
Year, Wisconsin and U.S., 2003.

Data Source: 2003 National Survey of Children’s Health, Bureau of Maternal and Child Health, U.S. Department of
Health and Human Services

As previously mentioned, data on asthma attacks in public middle and high school students are
available from the Youth Tobacco Survey (YTS) and the Youth Risk Behavioral Survey (YRBS).
Of those respondents who reported ever being diagnosed with asthma, about 35 percent
reported having experienced an asthma attack in the last year (Figure 23). The frequencies of
asthma attacks among students in public middle and high schools were similar. Note that the
population examined in this case is all students reporting having ever been diagnosed with 
asthma (lifetime asthma), not those with current asthma as described above. As such, this 
estimate may be slightly diluted when compared with estimates from the BRFSS or NSCH 
that explore asthma attacks among individuals with current asthma only.

Figure 23. Percent of Public Middle and High School Students with Lifetime Asthma who Experienced
an Asthma Attack in the Past Year,Wisconsin, 2004-2006.

Data Source: 2004 and 2006 Youth Tobacco Survey, Bureau of Community Health Promotion, Division of Public
Health,Wisconsin Department of Health and Family Services and 2005 Youth Risk Behavioral Survey,Wisconsin
Department of Public Instruction
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Public middle and high school females with asthma were slightly more likely to report having
asthma attacks in the past year than their male counterparts (Figure 24).This difference was
not statistically significant.

Figure 24. Percent of Public Middle and High School Students with Lifetime Asthma who Experienced
an Asthma Attack in the Past Year by Sex,Wisconsin, 2006.

Data Source: 2006 Youth Tobacco Survey, Bureau of Community Health Promotion, Division of Public Health,
Wisconsin Department of Health and Family Services

Health-Related Quality of Life in Adults with Asthma

Questions on quality of life are increasingly used by clinicians in combination with clinical and
physiologic measures to get a more complete picture of the overall health status of individuals
with asthma. Combined data from the 2004 and 2005 BRFSS indicates that significantly more
adults with self-reported current asthma perceive their health status as fair or poor compared
to adults without asthma (Figure 25). Conversely, significantly more adults without asthma 
perceived their health as excellent or very good compared to adults with current asthma.
A national study on the 2000 BRFSS found that U.S. adults with current asthma were more 
likely to report having poor or fair health than adults without asthma (Ford et al., 2003).

Figure 25. Perceived Health Status among Adults with Current Asthma and Adults without Asthma,
Wisconsin, 2004-2005.

Data Source: 2004-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
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When adults with current asthma were asked how many days in the last year they were unable
to carry out their usual activities because of their asthma, 20 percent reported experiencing
one or more days of limited activity (BRFSS Adults Asthma History Module, 2002-2005) 
(Figure 26). From 2002 to 2005 significantly more adult females with current asthma reported
experiencing one or more days of limited activity in the past year than adult males with current
asthma (24 vs. 14 percent) (data not shown).

Figure 26. Number of Activity Limited Days in the Past Year Due to Asthma,Wisconsin Adults with
Current Asthma, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Health-Related Quality of Life in Children with Asthma

In the 2003 NSCH, caregivers of children with current asthma were asked how they would
describe the health difficulties caused by their child’s asthma. Approximately 27 percent of
Wisconsin caregivers compared to 35 percent of U.S. caregivers described their children’s 
asthma as causing moderate or severe health difficulties (Figure 27). In addition, when these
same caregivers were asked how much of a burden their child’s asthma was on the family, 12
percent of Wisconsin and 16 percent of U.S. caregivers felt the asthma affected the family a
great deal or medium amount (Figure 28).

Figure 27. Perceived Health Difficulties among Children with Current Asthma,Wisconsin and 
U.S., 2003.

Data Source: 2003 National Survey of Children’s Health, Bureau of Maternal and Child Health, Health Resources and
Services Administration, U.S. Department of Health and Human Services
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Data Source: 2003 National Survey of Children’s Health, Bureau of Maternal and Child Health, Health Resources and
Services Administration, U.S. Department of Health and Human Services

In the 2006 Youth Tobacco Survey (YTS), public middle and high school students were asked
how many days of school they missed in the last 30 days. Students who reported having been
diagnosed with asthma reported missing more days of school in the last 30 days than other 
students. Moreover, students with asthma who also reported having asthma attacks in the last
year missed more days of school than those with asthma who reported having had no attacks
in the same period (Figure 29).

Figure 29. Number of Days of School Missed in the Past 30 Days by Asthma Status,Wisconsin Public
Middle and High School Students, 2006.

Figure 28. Perceived Family Burden among Children with Current Asthma,Wisconsin and U.S., 2003.

 

Data Source: 2006 Youth Tobacco Survey, Bureau of Community Health Promotion, Division of Public Health,
Wisconsin Department of Health and Family Services
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Asthma in school-aged children remains a public health concern in
Wisconsin. Approximately 17 percent of public middle and high 
school children report having been diagnosed with asthma (Figure 13).
At the national level, asthma is one of the leading causes of school

absenteeism; children miss an estimated 14 million days of school per year because of asthma
(Mannino et al., 2002). Because children spend a significant amount of time at school, asthma
control and management in the school environment can be tremendously helpful. Schools can
assist by educating teachers and staff, and adopting policies and procedures to better serve 
students with asthma (CDC, 2004). Asthma-friendly schools will help reduce the number of
missed school days and improve the learning environment for children with asthma.

Since 1999,Wisconsin has had a law ensuring that students with asthma are allowed to carry
and self-administer their asthma medications in Wisconsin public schools (Burden of Asthma
2004). In 2006, this law was revised to ensure that students could carry and use asthma 
medications in both public and private schools. The expansion in the scope of this law is 
essential to ensure that all school-aged children have access to their medications when they 
are needed.

To help schools address asthma management, the Centers for Disease Control and Prevention
(CDC) have developed a document titled “Strategies for Addressing Asthma Within a
Coordinated School Health Program.” This document details six strategies that schools can
consider to help students with asthma (CDC, 2004).These strategies include:

1. Establish management and support systems for asthma-friendly schools.
2. Provide appropriate school health and mental health services for students with asthma.
3. Provide asthma education and awareness programs for students and school staff.
4. Provide a safe and healthy school environment to reduce asthma triggers.
5. Provide safe, enjoyable physical education and activity opportunities for students 

with asthma.
6. Coordinate school, family, and community efforts to better manage asthma symptoms 

and reduce school absences among students with asthma.

Information to help schools measure their progress toward the implementation of these 
CDC strategies is available from the School Health Education Profile (SHEP). SHEP is a survey
administered every two or four years by the Wisconsin Department of Public Instruction (DPI)
to monitor the status of school health and physical education policies in middle and high
schools. More information on SHEP is provided in Appendix A.

In 2002 and 2004, 674 of 884 randomly selected public middle and high school principals
(response rate = 76 percent) completed the SHEP. They were asked to indicate if their school
had implemented specific school-based asthma management activities. Results are presented 
in Table 6.

Asthma Management in Wisconsin SchoolsAsthma Management in Wisconsin Schools
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Table 6. Asthma Management in Wisconsin Public Middle and High Schools according to School
Principals, 2002 and 2004.

Data Source: 2002 and 2004 School Health Education Profile,Wisconsin Department of Public Instruction

While the majority of public middle and high schools provide students immediate access to
prescribed medications, only about half reported educating staff about asthma. Providing 
intensive case management for students with high asthma-related absence rates and working
with students with asthma to obtain and use an asthma action plan are interventions that may
be effective in addressing asthma in middle and high school children. These data also highlight
the need for increased education among school staff and monitoring of students with asthma.

Asthma Management in Wisconsin Schools
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Asthma is a complex chronic disease with varying symptoms and
severity that requires many levels of health care.This section will
examine the various aspects of health care utilization for individuals
with asthma, and includes data on flu shots, use of asthma 

management plans, physician office visits, urgent care visits, pharmaceutical usage, inpatient 
hospitalizations and emergency department visits.

Flu Shots among Adults with Asthma

The Centers for Disease Control and Prevention (CDC) recommend that all individuals 
50 years of age and older and individuals who are at an increased risk of complications from
influenza, including those with asthma, get an annual influenza (flu) vaccination (CDC, 2006).
In recognition of the importance of treating and preventing comorbid conditions, the National
Asthma Education and Prevention Program (NAEPP) advise that all individuals with asthma get
an annual flu vaccine (Table 4) (CDC, 2003).

Data from the combined 2004 and 2005 BRFSS indicate that 32 percent of adults 18 to 49
years of age with current asthma had a flu vaccine in the last year. This is significantly higher
than among adults of the same age without asthma (Figure 30). Adults 50 years of age and
older with current asthma were significantly more likely than younger adults and older adults
without asthma to report having received a flu vaccine.

Figure 30. Flu Vaccine among Wisconsin Adults with Current Asthma by Age Group, 2004-2005.

Health Care Utilization

Data Source: 2004-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Asthma Management Plans in Adults with Asthma

An asthma management plan is a guide of recommendations for patients and providers in 
treating and controlling an individual’s asthma.These plans include instructions on recognizing
signs and symptoms of worsening asthma, identifying triggers, medication management, and
advice on when to seek medical care (CDC, 2003). In the 2005 BRFSS, adults with current 
asthma were asked if they had ever been given an asthma management plan by their doctor 
or other health care provider. Only 33 percent of respondents indicated they had received an
asthma management plan (Figure 31).

Health Care Utilization
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Data Source: 2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and Policy,
Division of Public Health,Wisconsin Department of Health and Family Services

Medication Usage among Adults with Asthma

In their “Stepwise Approach to Classifying and Treating Asthma in Adults,” the NAEPP 
recommends treating asthma with medications for all severity levels of asthma except “mild
intermittent asthma,” the mildest form of the disease (NHLBI, 2002). All individuals with 
persistent asthma should be prescribed daily long-term controller medications, such as 
inhaled corticosteroids, to prevent or limit asthma symptoms or attacks.

In the 2005 BRFSS, adults with current asthma were asked to report how many days in the 
last 30 days they took medication to prevent an asthma attack from occurring. In the survey, 39
percent reported taking medication between 25 to 30 days during the preceding 30-day 
interval (Figure 32). Thirty-six percent reported never taking medication over the same period,
and about 24 percent reporting taking medication to prevent asthma attacks between one to
24 days during the last 30-day interval. Because no information about the severity of asthma is
available to accompany this question, these data should be interpreted with some degree of
caution. Some individuals may have mild asthma and may not require the use of controller 
medications.

Figure 32. Frequency of Asthma Medication Usage in the Past 30 Days to Prevent Asthma Attacks
among Adults with Current Asthma,Wisconsin, 2005.

Figure 31. Asthma Management Plans in Adults with Current Asthma,Wisconsin, 2005.

 

Data Source: 2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and Policy,
Division of Public Health,Wisconsin Department of Health and Family Services

Health Care Utilization
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The NAEPP recommends that physicians monitor the use of quick relief medications 
(such as ß 2-agonists) at every visit with their asthma patients. Frequent use of quick relief
medications during asthma attacks is an indication that a patient’s asthma may be poorly 
controlled. In the BRFSS, adults with current asthma were asked how many times during the
past 30 days they used a prescription asthma inhaler to stop an asthma attack.Twenty-two 
percent of adults with current asthma reported using their quick relief inhalers five or more
times to stop an asthma attack in the last 30 days.Twenty-five percent reported using their
quick relief inhalers one to four times during that interval, and the remaining 53 percent of
adults with current asthma reported no use of quick relief medication in the past 30 days
(Figure 33). No information about asthma severity in these respondents was available.

Figure 33. Frequency of Asthma Medication Usage in the Past 30 Days to Stop an Asthma Attack
among Adults with Current Asthma,Wisconsin, 2005.

Data Source: 2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and Policy,
Division of Public Health,Wisconsin Department of Health and Family Services

Asthma Office Visits among Adults with Asthma

Establishing routine health care visits with a medical provider is an essential part of asthma
management. In their “Key Clinical Activities for Quality Asthma Care,” the NAEPP 
recommends that individuals with asthma be seen every one to six months for follow-up 
care depending on the severity of their asthma (CDC, 2003).

In the BRFSS from 2002 through 2005, adults with current asthma were asked,“During the past
12 months how many times have you seen a doctor, nurse or other health professional for a
routine checkup for your asthma?” Overall, 52 percent reported having a routine visit for their
asthma (Figure 34). Adult females with current asthma were significantly more likely to report
having a routine health care visit for asthma in the last year than adult males with current 
asthma. Adult African Americans with current asthma were more likely to report routine health
care visits for asthma in the past year than their white counterparts.

Health Care Utilization
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Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
aRace groups include both Hispanic and non-Hispanic individuals.
*The ‘Other’ category is comprised of Asians, Native Hawaiians, Pacific Islanders, Native Americans,Alaskan Natives, multiracial
respondents, and individuals that reported being of other races.These groups were combined due to low number of sampled
respondents.

Asthma Urgent Care Visits among Adults with Asthma

In the BRFSS from 2002 through 2005, adults with current asthma were asked,“During the last
12 months, how many times did you see a doctor, nurse or other health professional for urgent
treatment of worsening asthma symptoms?” Seventy-seven percent reported having no urgent
care visits for asthma (Figure 35). Eleven percent of adults with current asthma reported having
one urgent care visit in the last year, while 12 percent reported two or more such visits.

Figure 35. Urgent Health Care Visits for Asthma in the Past Year among Adults with Current Asthma,
Wisconsin, 2002-2005.

Figure 34. Routine Health Care Visits for Asthma in the Past Year among Adults with Current Asthma
by Sex and Racea,Wisconsin, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
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Similar to routine health care visits for asthma, adult females with current asthma were more
likely to report having any urgent care visits for asthma in the past year than adult males with
current asthma (Figure 36). In addition, African Americans adults with current asthma were
more likely to report having urgent care visits for asthma than white adults with current 
asthma. These results were not significant.

Figure 36. Urgent Health Care Visits for Asthma in the Past Year among Adults with Current Asthma
by Sex and Racea,Wisconsin, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
aRace groups include both Hispanic and non-Hispanic individuals.
*The ‘Other’ category is comprised of Asians, Native Hawaiians, Pacific Islanders, Native Americans,Alaskan Natives, multiracial
respondents, and individuals that reported being of other races.These groups were combined due to low number of sampled
respondents.

Inpatient Hospitalizations

With proper treatment, symptom management and avoidance of triggers, most hospitalizations
from asthma can be prevented. Asthma hospitalizations are an important surveillance endpoint
because they help identify populations where prevention efforts can best be directed.
Examination of hospitalization rates can also provide a useful estimate of the direct medical
costs associated with poorly-managed asthma.

The National Hospital Discharge Survey estimated that there were 497,000 hospitalizations
among U.S. residents (17 per 10,000 population) in 2004 for which asthma was the primary
cause (DeFrances and Podgornik, 2006).The average length of stay for these hospitalizations
was 3.2 days. Approximately 38 percent (190,000) of these hospitalizations were among 
individuals under 15 years of age. Inpatient hospitalizations due to asthma cost an estimated
$2.7 billion dollars in the United States in 2004 (NHLBI, 2004). Costs could be reduced and
patients’ health and quality of life improved through the use of clinic-based education, in-home
education and environmental interventions (Hoppin et al., 2007). This section examines 
hospitalizations from asthma in Wisconsin from 1990 to 2005.

Health Care Utilization
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All of Wisconsin’s acute care, non-federal hospitals are required to report hospital discharges
to the state according to Chapter 153,Wisconsin Statutes. Though these data are collected for
billing purposes, they include valuable surveillance information. Information on demographics,
diagnosis, cost and payors are available in the dataset. Calculations of hospitalization counts 
and rates are based on the number of hospitalizations, not on the number of individuals 
represented in the database. An individual may have more than one hospitalization within a
reporting period; therefore, the number of individuals with asthma hospitalizations cannot be
directly captured in these calculations. In addition, data are based on individuals residing in
Wisconsin who were seen at a Wisconsin hospital with a diagnosis of asthma (ICD-9CM codes
493.00 – 493.92). Individuals residing in another state who were seen at a Wisconsin hospital
for asthma were excluded, as were Wisconsin residents receiving care in out-of-state hospitals.
Therefore, rates are probably a slight underestimation of total asthma hospitalizations among
Wisconsin residents.

Two types of diagnosis codes are given in hospital discharge records: principal diagnosis and
underlying diagnosis. Principal diagnosis refers to the primary reason for which the patient was
hospitalized. In addition, notations may be included for up to eight underlying diagnoses, which
refer to related conditions which may have contributed to the patient’s hospitalization. Most
rates given in this section are based on asthma as the principal diagnosis. Deviations from this
standard are appropriately noted.

In 2005 there were a total of 5,541 hospitalizations in Wisconsin for which asthma was the
principal diagnosis (Table 7). Data on average length of stay, average charge per hospitalization
and total charges by sex, race/ethnicity and age group are also illustrated in Table 7.
Hospitalizations due to asthma appear to occur more frequently among females and require 
a longer average stay than those for males. Because of the increased number of female 
hospitalizations for asthma and longer length of stay, total hospital charges for asthma are
almost two times greater for females compared to males. Over the last 15 years, the average
length of stay for an asthma hospitalization has decreased from 3.8 days in 1990 (Burden of
Asthma 2004) to 2.9 days in 2005.

The total direct cost associated with hospitalizations in 2005 for which asthma was the 
principal diagnosis was nearly $46 million. The most common primary payor for the charges
associated with individual hospitalizations was commercial insurance (Figure 37). When 
combined, Medicare and Medicaid were the primary payor for over 50 percent of asthma 
hospitalizations.

Health Care Utilization



Table 7. Number of Asthma Hospitalizations*, Average Length of Stay (LOS), Average Charge per
Asthma Hospitalization, and Total Asthma Hospitalization Charges by Sex, Race, Ethnicity and Age,
Wisconsin Residents, 2005.
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*Asthma listed as the principal diagnosis (ICD-9-CM 493.00 – 493.92)
**Race groups include both Hispanic and non-Hispanic individuals
Data Source: 2005 Inpatient hospitalization discharge file,Wisconsin Hospital Association Information Center, Inc.

Figure 37. Distribution of the Primary Payor for Asthma Hospitalizations*,Wisconsin Residents, 2005.

*Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 - 493.92)
Data Source: 2005 Inpatient hospitalization discharge file,Wisconsin Hospital Association Information Center, Inc.
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Hospitalizations
(#)

Average LOS 
(days)

Average Charge 
per Hospitalization 

($)

Total
Hospitalization

Charges ($)

Gender

Male 2,267 2.47 7,070 16,027,923

Female 3,274 3.25 9,069 29,691,491

Race**

White 3,555 3.11 8,279 29,432,507

African American 1,244 2.63 8,997 11,192,869

Native American 61 2.28 5,631 343,491

Asian 43 3.23 8,799 378,350

Other 296 2.25 7,092 2,099,243

Ethnicity

Hispanic 204 2.75 8,360 1,705,492

Non-Hispanic 4,902 2.97 8,373 41,045,392

Age (years)

0-4 1,007 1.87 4,626 4,658,495

5-14 725 1.9 5,515 3,998,215

15-34 642 2.49 7,142 4,584,866

35-64 2,013 3.28 9,712 19,549,577

65+ 1,154 4.14 11,203 12,928,261

Overall Wisconsin Population 5,541 2.93 8251 45,719,414



Figure 38 illustrates the age-adjusted hospitalization rate for asthma as the principal diagnosis
from 1990 to 2005. Rates are adjusted to the 2000 United States population to remove 
differences in the age distribution over time.This allows for direct comparison of the change 
in rates over time by controlling for the fluctuations in the age distribution of the population.
Over the last 15 years, the rate of asthma hospitalizations has slowly decreased, leveling off at
around 10 hospitalizations per 10,000. Asthma hospitalization rates from 2000-2004 in
Wisconsin remain below national rates (Figure 39).

Figure 38. Age-Adjusted* Asthma** Hospitalization Rates per 10,000,Wisconsin Residents, 1990-2005.
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*Age-adjusted to the year 2000 US standard population.
**Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.
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Figure 39. Age-Adjusted* Asthma** Hospitalization Rates per 10,000,Wisconsin (2000-2005) and the
United States (2000-2004).

*Age-adjusted to the year 2000 US standard population.
**Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.
2000-2004 National Hospital Discharge Survey, Centers for Disease Control and Prevention

While asthma hospitalization rates for asthma as the principal diagnosis have been steadily
decreasing, rates for asthma as an underlying diagnosis have been steadily increasing from 2000
to 2005 (Figure 40). Reasons for this increase are unknown, but may be due to an increase in
prevalence, changes in billing or coding, or other factors.The most common principal diagnosis
when asthma was an underlying diagnosis in 2005 was pneumonia.This indicates a reason for
pneumonia vaccination in those with asthma.

Health Care Utilization
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Figure 40. Age-Adjusted* Asthma** Hospitalization Rates per 10,000 by Principal and Underlying
Diagnosis,Wisconsin Residents, 2000-2005.

*Age-adjusted to the year 2000 US standard population.
**ICD-9-CM codes 493.00 – 493.92
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.

Among age groups, children aged 0-4 years had the highest asthma hospitalization rate 
(29.9 per 10,000) from 2000-2005 (Table 8).There has been a general decline in 
hospitalizations among this age group from 43.4 to 29.6 per 10,000 from 1990 to 2005 
(Burden of Asthma 2004). Across the United States, children 0-4 have exhibited the highest
rates of asthma hospitalizations (Akinbami, 2006).

Table 8. Annual and Average (2000-2005) Age-Specific Asthma* Hospitalization Rates ** and Overall
Age-Adjusted Asthma Hospitalization Rates***,Wisconsin, 2000-2005.

*Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
**All rates are per 10,000 population
*** Standard 2000 US population used for direct age-adjustment
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.
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Across racial groups, asthma hospitalization rates in Wisconsin are nearly six times higher in
African Americans than whites (Figure 41;Table 9).The higher hospitalization rate in African
Americans may be partly due to the higher prevalence rate in this population (almost twice the
prevalence than whites, Figure 4). From 1991 to 2005, asthma hospitalization rates among
African Americans have dropped from a high of 55.8 per 10,000 in 1993 to a low of 36.6 per
10,000 in 2005 (Burden of Asthma 2004). Asthma hospitalization rates among Native Americans
and Alaskan Natives remains slightly higher than rates among whites.Wisconsin females 
consistently have a slightly higher asthma hospitalization rate than males. Nationally, African
Americans have higher asthma hospitalization rates than whites, and women have higher asthma
hospitalization rates than males (Mannino et al., 2002).

Figure 41. Age-Adjusted Asthma* Hospitalization Rates ** by Racea and Year,Wisconsin, 2000-2005.

 

 

*Age-adjusted to the year 2000 US standard population.
**Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
aRace groups include both Hispanic and Non-Hispanic individuals
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.
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Table 9. Annual and Average (2000-2005) Age-Adjusted Asthma* Hospitalization Rates ** by Sex,
Racea, and Ethnicity,Wisconsin, 2000-2005.

*Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
**All rates are per 10,000 population, standard 2000 US population used for direct age-adjustment
aRace groups include both Hispanic and Non-Hispanic individuals
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.

In Wisconsin asthma admissions are usually highest in early spring and early fall (Figure 42).
Factors thought to contribute to these seasonal peaks include increased infections and high
pollen and/or fungal counts.

Figure 42. Average Daily Asthma Hospitalizations* among Wisconsin Residents by Month of
Admission, 2005.

*Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
Data Source: 2005 Inpatient hospitalization discharge file,Wisconsin Hospital Association Information Center, Inc.

Health Care Utilization
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*Age-adjusted to the year 2000 US standard population.
**Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.
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Age-adjusted asthma hospitalization rates from 2003-2005 by county are provided in Appendix
C. The Wisconsin overall asthma hospitalization rate from 2003-2005 was 10.4 per 10,000
population, similar to the rate from 2000-2002 of 10.1 per 10,000 population (Burden of
Asthma 2004). Figure 43 depicts asthma hospitalization rates by county according to their 
statistical relationship to the overall state rate of 10.4 per 10,000 population. Forest (21.7),
Milwaukee (20.9), and Menominee (20.9) Counties experienced the highest county-specific
rates of asthma hospitalizations per 10,000 population in Wisconsin from 2003-2005 
(Appendix C).

Figure 43. Age-Adjusted* Asthma** Hospitalization Rates per 10,000 by County and Comparison to
the Overall State Rate, 2003-2005.

Overall State Rate: 10.4 per 10,000 Population
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Emergency Department Visits

Like hospitalizations, emergency department (ED) visits for asthma provide an important public
health surveillance endpoint. ED visits can be used to determine the severity of asthma in 
specific populations and geographic areas, which can be used to help direct prevention and
intervention efforts. ED visits are mostly preventable with routine health care visits to primary
care providers or asthma specialists, use of proper medication and trigger recognition and
reduction.

Asthma is one of the leading causes for ED visits, accounting for approximately 1.8 million of
the nearly 110 million ED visits in the United States in 2004 (DeFrances and Podgornik, 2006).
This is a rate of 63 ED visits per 10,000 individuals.This section examines asthma ED visits in
Wisconsin from 2002 through 2005.

Behavioral Risk Factor Surveillance Survey Emergency Department Visits

Data from the 2002 through 2005 Behavioral Risk Factor Surveillance System (BRFSS) adult
asthma history module indicates that 15 percent of Wisconsin adults with current asthma
reported having one or more asthma-related ED visits in the past year (Figure 44). Adult
females with current asthma report more asthma-related ED visits than their male 
counterparts (not significant). In addition,Wisconsin adult African Americans with current 
asthma report a significantly higher frequency of ED visits than white adults (38.1 percent vs.
12.1 percent).

Figure 44. Asthma-Related Emergency Department Visits in the Past Year among Adults with Current
Asthma by Sex, Racea and Overall,Wisconsin, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services
aRace groups include both Hispanic and non-Hispanic individuals.
*The ‘Other’ category is comprised of Asians, Native Hawaiians, Pacific Islanders, Native Americans,Alaskan Natives,
multiracial respondents, and individuals that reported being of other races.These groups were combined due to low
number of sampled respondents.
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Seven percent of Wisconsin adults with current asthma reported having one ED visit in the 
last year while 8 percent reported having two or more ED visits for asthma in the past year
(Figure 45).

Figure 45. Number of Asthma-Related Emergency Department Visits in the Past Year among Adults
with Current Asthma,Wisconsin, 2002-2005.

Data Source: 2002-2005 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health,Wisconsin Department of Health and Family Services

Hospital Emergency Department Visits

Chapter 153 of Wisconsin Statues requires all acute care, non-federal hospitals to report 
hospital ED visits. Data on ED visits have been collected for billing purposes since 2002, and
include demographic, diagnosis, charge and payor information.The data collected do not contain
any identifying information; therefore, counts and rates are based on the number of ED visits
rather than on the number of individuals seen in the ED for asthma. Asthma cases were defined
based on ICD-9CM codes 493.00 – 493.92 for individuals residing in Wisconsin. Visits by 
individuals who were residents of another state were excluded, as were events in which
Wisconsin residents received emergency medical care in out-of-state facilities.

Hospitals are not required to provide data on race and ethnicity in ED records; therefore, rates
for racial and ethnic groups were not calculated.The cause for an ED visit is coded as either
the principal (main condition) or underlying (secondary condition) diagnosis. Most rates given
here are based on asthma as the principal diagnosis, and any deviations are appropriately noted.

In 2005, there were 22,115 ED visits among Wisconsin residents for which asthma was the
principal diagnosis (Table 10).Wisconsin females had approximately 2,000 more visits than
males. The average cost of an asthma ED visit in 2005 was $773.The cumulative cost for 
asthma-related ED visits in Wisconsin for 2005 was over $17 million.
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Table 10. Number of Asthma Emergency Department (ED) Visits*,Average Charge per Asthma 
ED visit, and Total Asthma ED Visit Charges by Sex,Age and Primary Payor Group Wisconsin
Residents, 2005.

*Asthma listed as the principal diagnosis (ICD-9-CM 493.00 – 493.92)
Data Source: 2005 Emergency department visit discharge file,Wisconsin Hospital Association Information 
Center, Inc.

Like inpatient asthma hospitalizations, ED visits for asthma are usually highest in early spring
and early fall in Wisconsin (Figure 46).

Figure 46. Average Daily Asthma Emergency Department Visits* among Wisconsin Residents by
Month of Visit, 2005.

*Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
Data Source: 2005 Emergency department visit discharge file,Wisconsin Hospital Association Information 
Center, Inc.
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Since Wisconsin began surveillance for ED visits in 2002, asthma-related ED rates have
remained fairly constant (Figure 47) at approximately 40 visits per 10,000 individuals per year.
Wisconsin’s ED visit rates have been substantially lower than national ED rates for asthma in
every year from 2002 to 2004.

Figure 47. Age-Adjusted* Asthma** Emergency Department Visit Rates per 10,000,Wisconsin 
(2002-2005) and the United States (2002-2004).

*Age-adjusted to the year 2000 US standard population.
**Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
Data Source: Emergency department visit discharge file, Bureau of Health Information and Policy; prepared from data
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.
2002-2004 National Hospital Discharge Survey, Centers for Disease Control and Prevention

Wisconsin children ages 0-4 have the highest asthma ED visit rates at 94 visits per 10,000
(Figure 48). ED rates from asthma are lower for older age groups, with adults 65 years of age
and older having the lowest rates (16 per 10,000). Younger males have higher asthma ED rates
than younger females. This trend reverses in adulthood with adult females having higher asthma
ED rates than adult males.
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Figure 48. Asthma* Emergency Department Visit Rates per 10,000 by Age and Sex,Wisconsin, 2005.

*Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
**Age-adjusted to the year 2000 US standard population.
Data Source: 2005 Emergency department visit discharge file,Wisconsin Hospital Association Information 
Center, Inc.

Age-adjusted asthma ED visit rates from 2003-2005 indicate that Milwaukee County and
Menominee County have the highest rates in the state, at 96.3 and 73.4 per 10,000 population,
respectively. The overall state rate during the same time period was 41.3 per 10,000 
population. Age-adjusted asthma ED rates by county with rankings can be found in Appendix C.
Figure 49 displays asthma ED rates by county and depicts their statistical relationship to 
the overall state rate from 2003-2005.
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Figure 49. Age-Adjusted* Asthma** Emergency Department Visit Rates per 10,000 by County and
Comparison to the Overall State Rate, 2003-2005.

Overall State Rate: 41.3 per 10,000 Population

*Age-adjusted to the year 2000 US standard population.
**Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
Data Source: Emergency department visit discharge file, Bureau of Health Information and Policy; prepared from data
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.
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The Medicaid Population

Medicaid is a federal and state-sponsored program designed to provide health care and 
health-related services for people with disabilities, people 65 years and older, children and their
caretakers, and pregnant women below a specified state threshold for income (Wisconsin
Medicaid web site, accessed July 2006). The Department of Health and Family Services (DHFS)
oversees the Medicaid program in Wisconsin. Because Medicaid pays for health-related office
visits, procedures, inpatient hospitalizations, emergency care and prescriptions, detailed 
information for many of the variables in the Medicaid population is available to DHFS staff.

At the end of 2005, there were approximately 827,000 individuals in Wisconsin covered by
Medicaid, or about 15 percent of the state population. Forty-five percent of eligible Medicaid
clients were children ages 0-17 in low-income families (Medicaid Overview, 2006). Due to the
nature of the income and age requirements for Medicaid eligibility, individuals on Medicaid may
represent a population that is particularly susceptible to asthma. As previously seen in Figure 7
current asthma rates are higher among adults with the lowest household incomes. In addition,
children have been found to have the highest hospitalization and ED rates for asthma (see Table
8 and Figure 48).This section will utilize Medicaid data to better understand asthma-related
health care utilization in Wisconsin from 2003 to 2005. As the Medicaid population represents
a small specialized (younger and lower income) fraction of the Wisconsin population defined by
eligibility requirements, results are not applicable to the general population of Wisconsin.

For this analysis, data from both fee-for-service (FFS) claims and managed care encounters 
were analyzed. It is important to note that data from Medicaid are based on billed claims, and
therefore only represent services and prescriptions that were billed to Medicaid. Information
on unfilled prescriptions or test results is not available in the claims data.

Ambulatory Care Visits
Ambulatory care consists of health care that is provided on an outpatient basis, including 
services such as diagnosis, treatment and rehabilitation. For asthma, the National Asthma
Education and Prevention Program (NAEPP) recommend routine physician office follow-up care
every one to six months, depending on the severity of an individual’s asthma (CDC, 2003).
These appointments are necessary to monitor medication regimens, assess asthma control and
review management plans. For this analysis, an asthma visit was defined by ICD-9 codes 493 as
either the primary or secondary diagnosis.

An average of 4.4 percent of Medicaid recipients from 2003 to 2005 had an ambulatory care
visit for asthma (Figure 50). A higher percentage of Medicaid children had ambulatory care 
visits for asthma than adults, especially in comparison to those over 65 years of age. However,
older individuals are more likely to have Medicare coverage, and details on their care may not be
reported to Medicaid.There has been a steady increase in the number of Medicaid beneficiaries
receiving ambulatory care visits for asthma since 2000. From 2000 to 2002, an average of 3.5
percent of Medicaid recipients had ambulatory care visits for asthma (Burden of Asthma 2004).
Medicaid recipients with ambulatory care visits for asthma averaged approximately two visits for
asthma during each measurement year; this did not differ greatly by age group (data not shown).
Males had a slightly higher average asthma ambulatory visit rate than females (Figure 51).This is
probably a reflection of the younger age composition of Medicaid beneficiaries. Male children
(under 18 years of age) were previously shown to have a higher prevalence of asthma than
female children (Figure 12) and should be reflected in the ambulatory care data.

Health Care Utilization
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*Asthma listed as the primary or secondary diagnosis
Data Source: 2003-2005 Division of Health Care Financing,Wisconsin Department of Health and Family Services

Figure 51. Percent of Medicaid Recipients with Asthma* Ambulatory Visits by Sex,Wisconsin, 2003-2005.

Figure 50. Percent of Medicaid Recipients with Asthma* Ambulatory Visits by Year and Age Group,
Wisconsin, 2003-2005.

*Asthma listed as the primary or secondary diagnosis
Data Source: 2003-2005 Division of Health Care Financing,Wisconsin Department of Health and Family Services

The majority of ambulatory care visits for asthma were seen by pediatricians or general/family
medicine practitioners in 2005 (Figure 52). Few specialists were seen for asthma ambulatory
care visits.This is similar to what has been seen since 2000 (Burden of Asthma 2004).The use
of pediatricians is likely a reflection of the young age structure of the Medicaid population.

Health Care Utilization
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Figure 52. Distribution of Ambulatory Visits for Asthma* by Provider Type among Medicaid Recipients,
Wisconsin, 2005.

*Asthma listed as the primary or secondary diagnosis
Data Source: 2003-2005 Division of Health Care Financing,Wisconsin Department of Health and Family Services.

Emergency Department Visits
An ED visit for asthma was defined by ICD-9 codes 493 as the primary diagnosis. An average 
of 1 percent of all Medicaid recipients had an ED visit for asthma from 2003-2005 (Figure 53).
A higher percent of Medicaid children 0-4 years of age had ED visits where asthma was the 
primary diagnosis compared to older age groups. Like ambulatory care visits, adults in the age
category of 65 years and older had a low percentage of individuals with ED visit. This is most
likely due to the use of other insurance coverage such as Medicare. Individuals with ED visits
for asthma had an average of 1.4 visits for which asthma was the primary diagnosis (data not
shown). ED visits rates for asthma among Medicaid recipients have been largely unchanged
since 2000-2002 (Burden of Asthma 2004). Asthma ED visits were similar among male and
female Medicaid recipients (data not shown).

Figure 53. Percent of Medicaid Recipients with Asthma* Emergency Department Visits by Year and
Age Group,Wisconsin, 2003-2005.

*Asthma listed as the primary diagnosis
Data Source: 2003-2005 Division of Health Care Financing,Wisconsin Department of Health and Family Services

Health Care Utilization



Appropriate Medication Usage: HEDIS Measure
The National Committee for Quality Assurance (NCQA) has developed a set of standardized
performance measures called the Health Plan Employer Data and Information Set (HEDIS) to
reliably compare the performance of managed health care plans. HEDIS measures address a
broad range of health care issues including asthma.The HEDIS measure specific to asthma 
pertains to the use of appropriate medications for people with asthma.This measure examines
the percentage of health plan members 5-56 years of age with persistent asthma for whom
long-term control medications were appropriately prescribed.

HEDIS defines an individual with persistent asthma as someone who meets at least one of the
following criteria in the measurement year and the year prior to the measurement year:

• At least four asthma medication prescriptions
• At least one emergency department visit with a primary diagnosis of asthma
• At least one hospital inpatient visit with a primary diagnosis of asthma
• At least four outpatient visits with asthma listed as one of the diagnoses AND at least 

two asthma medication prescriptions

Medications classified as acceptable as a primary therapy for long-term control of asthma
include cromolyn sodium, leukotriene modifiers, nedocromil, inhaled corticosteroids and
methylxanthines.

HEDIS calls for continuous eligibility of recipients to be included in the measurement during
the measurement year and the prior year. This condition was slightly modified in this analysis to
account for the fluidity of the Medicaid population coming in and out of the program. Instead,
this analysis bases continuous eligibility on the same year as the measurement year only.
Recipients are allowed a 45 day gap in eligibility, and therefore must be enrolled in Medicaid at
least 320 days during the measurement year to be included in the analysis. Recipients can be
added or dropped from year-to-year depending upon meeting eligibility and persistent asthma
guidelines.

Based on the modified HEDIS measure, approximately 76 percent of Wisconsin Medicaid 
recipients 5 to 56 years old with persistent asthma received appropriate medication for 
long-term control of asthma from 2003 to 2005 (Figure 54). Children 5-9 years of age received
appropriate medication at a slightly higher rate than older age groups. A decrease in this 
measure was seen in all age groups from 2004 to 2005. However, there has been a general
improvement in use of appropriate medication for persistent asthma among Medicaid recipients
since 2000. Only 65 and 69 percent of Wisconsin Medicaid recipients 5 to 56 years of age
received appropriate medication for long-term control of asthma in 2000 and 2001, respectively
(Burden of Asthma 2004).
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Figure 54. Modified HEDIS Measure: Use of Appropriate Medications for People with Persistent
Asthma by Age Group,Wisconsin Medicaid Recipients, 2003-2005.
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*Asthma listed as the primary diagnosis
Data Source: 2003-2005 Division of Health Care Financing,Wisconsin Department of Health and Family Services
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Asthma-related deaths represent the most extreme consequence of
asthma and most are related to improper prevention and treatment
failures. Improved access to health care and proper disease 
management could prevent many asthma-related deaths. This section

describes mortality data and details the demographic characteristics of Wisconsin residents
who died of asthma from 1990 to 2005.

Deaths in Wisconsin are reported by the 72 county vital records offices and by two city health
offices (West Allis and Milwaukee) to the Vital Records Section of DHFS’ Bureau of Health
Information and Policy (see Appendix A). Death certificates are completed by physicians,
coroners, funeral directors, or county or city health officers. For all death records, one 
underlying or primary cause of death and up to 20 contributing causes of death are recorded.

During 2004, 3,780 deaths occurred nationally for which asthma was the underlying cause
(Miniño et al., 2006); 77 of those deaths occurred in Wisconsin. Between 2000 and 2005 there
was an average of 74 deaths per year in Wisconsin for which asthma was the underlying cause.
Additionally, an average of 163 death certificates during this six-year period listed asthma as 
a contributing cause of death and something other than asthma as the underlying cause 
(Figure 55).

Figure 55. Asthma Mortality by Year, Underlying and Contributing Cause of Death,Wisconsin
Residents, 2000-2005.

Mortality

Data Source: 2000-2005 Vital Records Office, Bureau of Health Information and Policy, Division of Public Health,
Wisconsin Department of Health and Family Services
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Age-adjusted asthma mortality rates (underlying cause) by year in Wisconsin have remained 
relatively stable from 2000-2005, with an average rate of 13.2 deaths per million (Figure 56).
Mortality rates from 2000-2004 in Wisconsin have been slightly below or similar to national
rates (Figure 56). Since Wisconsin began conducting surveillance of asthma mortality in 1990,
mortality rates under ICD-9 ranged from a low of 15.1 deaths per million in 1992 to a high of
23.2 deaths per million in 1996 (Figure 57). Since the ICD-10 coding system was implemented
in 1999, the rates have ranged from a high of 16.0 deaths per million in 2000 to a low of 
11.0 deaths per million in 2003.The decrease over the years may reflect a true decline in 
asthma-related mortality rates, but may also be due to a change in coding practices from ICD-9
to ICD-10 in 1999. As for other surveillance endpoints for which there are relatively few
events, annual rates can be variable and yearly comparisons should be made with caution.

Figure 56. Age-Adjusted* Asthma** Mortality Rates by Year,Wisconsin Residents, 2000-2005, and U.S.
Age-Adjusted* Asthma** Mortality by Year, 2000-2004.

*Standard 2000 US population used for direct age-adjustment
**Asthma listed as the underlying cause of death (ICD-10 codes J45 and J46)
Data Sources: 2000-2005 Vital Records Office, Bureau of Health Information and Policy, Division of Public Health,
Wisconsin Department of Health and Family Services
United States Department of Health and Human Services (US DHHS), Centers for Disease Control and Prevention
(CDC), National Center for Health Statistics (NCHS), Office of Analysis and Epidemiology(OAE), Compressed
Mortality File (CMF) compiled from CMF 1999-2004, Series 20, No. 2I 2006 on CDC WONDER On-line Database.

Mortality
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Figure 57. Age-Adjusted* Asthma** Mortality Rates by Year, Wisconsin Residents 1990-2005.
1990-1998 Coded with ICD-9, and 1999-2005 Coded with ICD-10.

*Standard 2000 US population used for direct age-adjustment
**Asthma listed as the underlying cause of death (ICD-9 codes 493.0 - 493.9 and ICD-10 codes J45 and J46) 
Data Sources: 1990-2005 Vital Records Office, Bureau of Health Information and Policy, Division of Public Health,
Wisconsin Department of Health and Family Services

The crude number of deaths and age-adjusted asthma mortality rates are higher in females than
males in Wisconsin (Figure 58). Among females, higher age-adjusted asthma mortality rates have
been seen every year since 1990, with the exception of 1991 and 1996 (Burden of Asthma
2004). The higher mortality rates seen in females are consistent with national statistics, as are
the higher prevalence, hospitalization and emergency department visit rates for Wisconsin
females.

Mortality
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*Standard 2000 US population used for direct age-adjustment
**Asthma listed as the underlying cause of death (ICD-10 codes J45 and J46)
Data Sources: 2000-2005 Vital Records Office, Bureau of Health Information and Policy, Division of Public Health,
Wisconsin Department of Health and Family Services

Racial differences in asthma mortality rates can also been seen in Wisconsin.The six year 
age-adjusted mortality rates from 2000-2005 show that African Americans were more than
three times likely to die of asthma than members of any other racial group (Figure 59).The
higher rate among African Americans was statistically significant, and is consistent with the 
elevated asthma mortality rates observed for African Americans at the national level 
(Mannino et al., 2002).This racial trend was also consistent with higher prevalence,
hospitalization and emergency department visit rates seen in the African American population.

Figure 58. Asthma Death Counts and Age-Adjusted* Asthma** Mortality Rates by Year and Sex,
Wisconsin Residents, 2000-2005.

Mortality
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*Standard 2000 US population used for direct age-adjustment
**Asthma listed as the underlying cause of death (ICD-10 codes J45 and J46)
aRace groups include both Hispanic and non-Hispanic individuals.
†The ‘Other’ category is comprised of Asians, Native Hawaiians, Pacific Islanders, Native Americans,Alaskan Natives
and those of unknown race.
Data Source: 2000-2005 Vital Records Office, Bureau of Health Information and Policy, Division of Public Health,
Wisconsin Department of Health and Family Services

In Wisconsin and nationally, individuals 65 and over are the age group with the highest mortality
rates from asthma. Between 2000 and 2005 there was an average of 63.4 deaths per million in
the 65 and over Wisconsin population (Table 11). Due to small numbers of deaths in children
0-4 and 5-14, rates are unstable and are not displayed in Table 11.Whereas children with 
asthma appear to have higher rates of hospitalizations and emergency department visits than
older adults, rates of asthma mortality are much greater in older adults than children.

Table 11. Annual and Average (2000-2005) Age-Specific Asthma* Mortality Rates** and Total 
Age-Adjusted Asthma Mortality Rates***,Wisconsin Residents, 2000-2005.

Figure 59. Six Year Age-Adjusted* Asthma** Mortality Rates by Racea,Wisconsin Residents,
2000-2005.

*Asthma listed as the underlying cause of death (ICD-10 codes J45 and J46)
**All rates are per 1,000,000
***Standard 2000 US population used for direct age-adjustment
DSU: Data statistically unreliable, the number of deaths is less than 5 
Data Source: 2000-2005 Vital Records Office, Bureau of Health Information and Policy, Division of Public Health,
Wisconsin Department of Health and Family Services

Mortality
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Because mortality rates at the county level are based on a small number of events, they are 
statistically unstable and are not provided in this update. Six-year age-adjusted asthma mortality
rates from 2000 to 2005 based on the National Center for Health Statistics (NCHS)
urban/rural classification are provided in Table 12 (see Appendix D for definition). Milwaukee
County, the only large central metro county in Wisconsin, had the highest asthma mortality rate
at 17.3 deaths per million. However, based on overlapping 95% confidence intervals, only the
large fringe metro counties had a significantly lower age-adjusted asthma mortality rate than
Milwaukee County.

Table 12. Six Year Age-Adjusted Asthma* Mortality Rates** by National Center for Health Statistics
(NCHS) Urban/Rural Classification,Wisconsin Residents, 2000-2005.

*Asthma listed as the underlying cause of death (ICD-10 codes J45 and J46)
**Standard 2000 US population used for direct age-adjustment, rates are per 1,000,000
Data Source: 2000-2005 Vital Records Office, Bureau of Health Information and Policy, Division of Public Health,
Wisconsin Department of Health and Family Services

Mortality
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Healthy People 2010 is a health plan for the United States that 
contains a set of disease prevention and health promotion objectives
to achieve during the first decade of the current century (available at:
http://www.healthypeople.gov/). They were created by the federal

Department of Health and Human Services (DHHS), and are intended to serve as benchmarks
for increasing the quality of life and the number of years of healthy living and for eliminating
health disparities. Asthma is included as one of the focus areas in Healthy People 2010.
Eight goals related to asthma have been identified:

• Reduce asthma deaths
• Reduce hospitalizations for asthma
• Reduce hospital emergency department visits for asthma
• Reduce activity limitations among persons with asthma
• Reduce the number of school or work days missed by persons with asthma due 

to asthma
• Increase the proportion of persons with asthma who receive formal patient education,

including information about community and self-help resources, as an essential part of 
the management of their condition

• Increase the proportion of persons with asthma who receive appropriate asthma care 
according to the National Asthma Education and Prevention Program (NAEPP) guidelines

• Establish in at least 25 states a surveillance system for tracking asthma death, illness,
disability, impact of occupational and environmental factors on asthma, access to medical 
care, and asthma management

This section measures Wisconsin’s progress toward meeting some of the goals set forth in
Healthy People 2010.Wisconsin rates are also compared to national rates. At this time
Wisconsin has data to measure asthma deaths, hospitalizations and emergency department 
visits.

Healthy People 2010 Goal: Reduce Hospitalizations for Asthma
Wisconsin asthma hospitalization rates were higher than applicable Healthy People 2010 goals
for all age groups for both 2000-2002 and 2003-2005 (Table 13). National hospitalization rates
for asthma in 1998 (baseline) and in 2002 were higher than target rates and Wisconsin rates.
Wisconsin asthma hospitalization rates for children four and under and for adults 65 and over
increased slightly from 2000-2002 to 2003-2005. National asthma hospitalization rates for these
same two age groups also increased from 1998 to 2002.P

Progress Towards Healthy People
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Table 13. Wisconsin, US and Healthy People 2010 Target Asthma Hospitalization Rates, 1998-2005.

*Age-adjusted to the 2000 US standard population
**US Department of Health and Family Services, Centers for Disease Control and Prevention, National Center 
for Health Statistics Healthy People 2010 midcourse review data. Available at: http://wonder.cdc.gov/data2010/
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.

Healthy People 2010 Goal: Reduce Hospital Emergency Department Visits for Asthma
Asthma emergency department (ED) rates in Wisconsin children and individuals five years of
age and older have met Healthy People 2010 goals since ED data collection began in 2002
(Table 14). ED rates in children four years of age and younger remain higher than the target
goal. Wisconsin ED rates remain well below national ED rates.

Table 14. Wisconsin, US and Healthy People 2010 Target Asthma Emergency Department Rates,
1995-2005.

*US Department of Health and Family Services, Centers for Disease Control and Prevention, National Center 
for Health Statistics Healthy People 2010 midcourse review data. Available at: http://wonder.cdc.gov/data2010/
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.

Progress Towards Healthy People 2010 Goals
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Healthy People 2010 Goal: Reduce Asthma Deaths
Neither the US, nor Wisconsin meet the target Healthy People 2010 goal for asthma mortality
rates in any age group (Table 15).While asthma mortality rates in the US and Wisconsin have
decreased slightly from earlier years, mortality rates remain higher than target rates.

Table 15. Wisconsin, US and Healthy People 2010 Target Asthma Mortality Rates, 1999-2005.

*US Department of Health and Family Services, Centers for Disease Control and Prevention, National Center 
for Health Statistics Healthy People 2010 midcourse review data. Available at: http://wonder.cdc.gov/data2010/
DSU: Data Statistically Unreliable, based on less than 5 deaths
Data Source: 1999-2005 Vital Records Office, Bureau of Health Information, Division of Health Care Financing,
Wisconsin Department of Health and Family Services

Progress Towards Healthy People 2010 Goals
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Approximately 15 to 23 percent of newly-diagnosed asthma cases in
adults are thought to be work-related (American Thoracic Society,
2004).Work-related asthma (WRA) is defined as asthma that is
caused or exacerbated by occupational exposures.WRA is thought to

be one of the most common occupational respiratory illnesses; however, many cases are not
recognized as work-related, or are not reported as such. For a case of WRA to be recognized,
a health care provider must make a diagnosis of asthma and an association must be made
between symptoms of asthma and occupational exposures. Surveillance of WRA is difficult due
to the complexity in diagnosing and relating symptoms to exposures in the workplace. As such,
Wisconsin has taken several approaches to quantifying the prevalence of WRA.

Behavioral Risk Factor Surveillance Survey (BRFSS)

In 2003 four state-added questions were included on the BRFSS to assess the prevalence 
of WRA (see Appendix F for questions). Adults who were identified as having current asthma
were asked four state-added follow-up questions to determine if their asthma was 
work-related.The first question asked was,“Were you ever told by a doctor or other 
medical person that your asthma was related to any job you ever had?” The second question
asked was “Did you ever tell a doctor or other medical person that your asthma was related 
to any job you ever had?” The last two questions ascertained the respondent’s occupation and
industry sector.

Current asthma was defined as those who reported ever being told by a doctor, nurse or other
health professional that they had asthma and reporting that they still had asthma.WRA was
defined as those with current asthma who reported that a medical professional had ever told
them that their asthma was related to their job.

In 2003, the prevalence rate of current asthma among Wisconsin adults was 7.5 percent 
(95% CI (1.0). Among adults with current asthma, 4.9 percent (95% CI (2.3) met the case 
definition for WRA. Because this value only takes into account individuals who have been told
by a medical professional that their asthma was related to a job, this estimate should be 
considered conservative. Since there were fewer than 50 respondents with WRA, estimates of
demographic characteristics of these individuals cannot be appropriately made. Starting in 2006,
WRA questions will again be asked on the BRFSS. Results of several years of data will be 
presented in future publications.

Wisconsin Union Survey

To further explore the prevalence of WRA among Wisconsin’s workforce, the Wisconsin
Asthma Coalition’s WRA Workgroup developed an asthma questionnaire for labor union 
members. Participation in the survey was strictly voluntary.This could lead to potential bias in
results, as those with asthma may have been more or less likely to respond. In October of
2003, a total of 7,108 surveys were distributed to union members. A total of 1,837 
(25.8 percent) participants completed responses by March of 2004.

Work-Related Asthma
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The following case definitions were used to identify reported asthma and WRA by participants
who completed the questionnaire.

The case definition for current asthma was determined by the participant’s responses to
the following questions:

1. “During the past 12 months, how often have you had respiratory problems such as 
coughing, wheezing, shortness of breath or chest tightness?”

a. Never
b. Less than once a month
c. 1-2 times a month
d. More than 2 times a month, but not every week
e. Every week, but not every day
f. Every day or almost every day

2. “Did the doctor or other medical professional ever tell you that you have asthma?”
a. Yes, still have asthma
b. Yes, but I haven’t had asthma for 2 or more years
c. No
d. Don’t know/Not sure
e. Choose not to answer

If the participant answered question (1) with any of the following responses: b, c, d, e, or f AND
question (2) with response a, they were determined to have current asthma.

Participants were found to meet the case definition for WRA if they had current asthma
AND answered yes to the following question:

1. “Did a doctor or other medical professional ever tell you that your asthma was related 
to any job you ever had?”

a. Yes
b. No
c. Don’t know/Not sure
d. Choose not to answer

The median age of the participants was 47 years. Forty-two percent of the participants were
female and 58 percent were male. Ninety-one percent of the participants were white and four
percent were African American. A total of 191 (10.8 percent) individuals were found to have
asthma, of which 26 (13.6 percent) met the definition for WRA. More than 50 percent of
respondents cited dust, smoke and fumes as causing breathing problems while at work.
Of those with asthma, 58 percent worked in service industries and 39 percent worked in 
manufacturing. Of those determined to have WRA, 40 percent worked in service industries 
and 56 percent worked in manufacturing. More information on the Wisconsin WRA survey 
can be found at: dhfs.wisconsin.gov/eh/Asthma/pdf/WAQR12_5_04.pdf

Work-Related Asthma
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Worker’s Compensation and Asthma Hospitalizations

Worker’s compensation is a form of insurance that covers employees who are injured or
become ill because of their work.The insurance covers costs of healthcare as well as lost
wages due to illness or injury. If at the time of hospitalization it is known that the costs will be
paid through worker’s compensation it can be listed as the payer.Thus another approach used
to quantify severe work-related asthma was to examine data on asthma hospitalizations for
which the primary payor was worker’s compensation.Table 16 shows the number of asthma
hospitalizations where worker’s compensation was the primary payor between 2000 and 2005.

Table 16. Asthma* Hospitalizations with Worker’s Compensation as the Primary Payor by Year,
Wisconsin, 2000-2005.

*Asthma listed as the principal diagnosis (ICD-9-CM 493.00 – 493.92)
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.

Very few asthma hospitalizations can be clearly identified as work related and thus 
appropriately billed to worker’s compensation at the time of the hospitalization. From 2000 
to 2005, worker’s compensation was the primary payor in 49 cases out of 33,189 
hospitalizations where asthma was the principal diagnosis.

Work-Related Asthma
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Another venue where interventions can help improve asthma management is in schools.
While most public secondary schools allow students to carry and administer their own asthma 
medications, survey data suggest that training for staff in Wisconsin schools could be improved.
There is evidence that students with asthma who are routinely absent from school could 
benefit from intensive case management.

While the health impacts of poorly-managed asthma are the primary motivation for public
health action, poorly-managed asthma takes a financial toll as well. In 2005, total cost for 
asthma-related hospitalizations and emergency department visits exceeded $62.8 million.
Better asthma management can help reduce these costs.

This document will serve as a foundation for prioritizing and tailoring future prevention and
intervention efforts to reduce the burden of asthma in Wisconsin. In cooperation with the
Centers for Disease Control and Prevention (CDC), DHFS will continue to work with the
Wisconsin Asthma Coalition (WAC) and stakeholders from around the state to create and
implement strategies for reducing the burden of asthma in Wisconsin.
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Report Terminology

Confidence Interval: The confidence interval is measure of the precision of an estimate.
The wider the interval, the less precise the estimate.The interpretation of the 95% 
confidence interval is that there is a 95% chance that the true value of the estimate lies 
within the range of the interval.

Current Asthma Prevalence: The proportion of the population that reports currently 
having asthma.This is a subset of the population that has ever been diagnosed with asthma.
People can be diagnosed with asthma but may no longer have an active form of the disease.

Former Asthma Prevalence: The proportion of the population that has ever been 
diagnosed with asthma but does not currently have asthma.

Lifetime Asthma Prevalence: The proportion of the population that has ever been 
diagnosed with asthma.

Prevalence: The proportion of the population at a specific time affected by a disease.

Rate Calculations

■ Rates are used throughout this report to measure the burden of asthma. A rate is the 
number of health events (in this case, asthma-related events) in a given population divided 
by the number of people in that population who can experience the health event within a 
specified time (for example, the years 1990-2005)

■ In this report, only events occurring among Wisconsin residents were used to calculate 
rates. Deaths of Wisconsin residents that occur in other states are reported to the 
Wisconsin Vital Records office and thus, are included in these rate calculations.
Hospitalizations and emergency department visits of Wisconsin residents occurring in 
other states, however, are not reported and therefore, not included in rate calculations.
One exception is Medicaid-specific data which does include services provided by 
out-of-state providers. All events that occurred in Wisconsin to non-Wisconsin residents 
were excluded in rate calculations.

■ Bridged-race census estimates available from the National Center for Health Statistics 
(http://www.cdc.gov/nchs/about/major/dvs/popbridge/popbridge.htm) were used to 
estimate the annual Wisconsin population for the years 1990 to 2005.These census 
estimates are from July 1st of each calendar year.These population estimates were used 
as the denominator when calculating asthma hospitalization, emergency department visit 
and mortality rates.
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■ A crude rate is the number of events that occur in a group divided by the population of 
that particular group. Unless otherwise noted, in this report, rates presented for specific 
age groups are crude rates.When rates for all ages combined are presented, rates are 
age-adjusted to account for any differences in the age distribution between populations.
Directly age-adjusted rates were calculated by applying the age-specific rates in the 
population of interest in Wisconsin to the US 2000 April 1st census standard population.
Age-adjusted rates should be viewed as relative indexes rather than exact rates. Additional 
information on age-adjustment is available at:
http://www.cdc.gov/nchs/datawh/nchsdefs/ageadjustment.htm#HP#20.

■ In this report, the age categories used to present most age-specific rates (0-4, 5-14, 15-34,
35-64 and 65 and older) were chosen to allow for comparisons with national asthma 
surveillance data reported by Mannino et al, 2002. Overall rates were directly age-adjusted 
using these age groupings.

■ Rates based on small numbers can be variable. For example, if 5 deaths occur in a 
population of one million in a year and 10 deaths occur the next year, the rate changes by 
100% from one year to the next. If, instead, 500 deaths occurred in a population of one 
million in a year and 505 deaths occur the next year, the rate changes by only 1% even 
though the difference in the number of deaths (5) is the same. As illustrated, changes in 
rates based upon a small number of events should be interpreted with caution. In this 
report, where necessary, years of data have been combined to decrease rate variability due 
to small numbers of asthma events in a given location or time.

Determination of Statistical Significance

■ Determination of statistical significance for data in this report is based on non-overlapping 
95% confidence intervals. Although this is not strictly speaking a statistical test, it is a 
commonly accepted way to compare estimates. It has been noted to be more 
conservative than formal statistical testing (Schenker and Gentleman, 2001).

Confidence Intervals Calculations:

The method used to calculate 95% confidence intervals for rates was based on those used by
the National Center for Health Statistics in their vital statistics reports (Hamiliton et al., 2003).

■ 95% Confidence Intervals for age-specific and age-adjusted rates were calculated in the 
following way:

■ When the rate is based on 100 or more events, the following formula is used:
Lower limit = R – (1.96* vB)
Upper limit = R + (1.96* vB)

Where
R = the rate
B = the number of hospitalizations, emergency department visits, or deaths

Technical Notes



BURDEN OF ASTHMA IN WISCONSIN 200770

■ When the rate is based on less than 100 events, the Poisson distribution is used:
Lower limit = R*L
Upper limit = R*U

Where
R = the rate 
L and U = the values in a table derived from the Poisson distribution for the 
95% level.

■ 95% Confidence Intervals for survey data (Behavioral Risk Factor Surveillance Survey,Youth 
Tobacco Survey, and Youth Risk Behavioral Survey) were calculated using the 
SURVEYMEANS procedure in SAS 9.1.3 (SAS Institute Inc., Cary, NC).

Acronyms

BHIP Bureau of Health Information and Policy, DHFS
BMI Body Mass Index
BRFSS Behavioral Risk Factor Surveillance System
CDC United States Centers for Disease Control and Prevention
CI Confidence Interval
DHCF Division of Health Care Financing, DHFS
DHFS Wisconsin Department of Health and Family Services
DPH Division of Public Health
ED Emergency Department
HEDIS Health Plan Employer Data and Information Set
ICD International Classification of Disease
NAEPP National Asthma Education and Prevention Program
NCHS National Center for Health Statistics
NSCH National Survey of Children’s Health
NHLBI National Heart, Lung, and Blood Institute
SHEP School Health Education Profile
WRA Work-Related Asthma
YRBS Youth Risk Behavior Survey
YTS Youth Tobacco Survey

Technical Notes



BURDEN OF ASTHMA IN WISCONSIN 2007 71

Appendix A. Data Sources

Behavioral Risk Factor Surveillance System (BRFSS)
The Wisconsin Behavioral Risk Factor Surveillance System (BRFSS) is an annual, statewide 
telephone survey of a random sample of Wisconsin household residents aged 18 and older
which produces estimates representative of the Wisconsin population living in households.
The Wisconsin BRFSS is part of the national BRFSS, which is coordinated by the U.S. Centers
for Disease Control and Prevention (CDC). Every state health department, the District of
Columbia and three U.S. territories conduct a survey as part of the system to measure adult
health risk behaviors and attitudes and the use of preventive health services.

Asthma questions have been included on the Wisconsin BRFSS since 1999. In 2002 Wisconsin
began including two optional asthma modules on the Wisconsin BRFSS, the adult asthma 
module and the child asthma module. From 2002 to 2004 the adult asthma module contained
nine questions asked of adults with current asthma including information on quality of life and
health care utilization. In 2005 the pharmaceutical question was replaced with two new 
questions.Traditionally, the BRFSS only asked questions pertaining to adults aged 18 years and
older. In 2002, a child asthma module was included which included questions about asthma in
children living in the household with the adult survey respondent. Special household weights
had to be calculated to calculate asthma prevalence in children based on these questions. In
2005, the child module was changed to ask about the asthma status in one particular randomly
selected child.Wisconsin also added optional questions to the BRFSS in 2003 and 2005.
In 2003 adults with current asthma were asked questions about work-related asthma and in
2005 they were asked about the use of asthma management plans (see Appendix F for BRFSS
module questions).

In 2005, the Wisconsin BRFSS had 4,900 phone interviews, including partial interviews. Any
responses where the respondent answered “Don’t Know/Not Sure” and “Refused” were not
included in estimating response rates.

Death Records
Death certificates for deaths occurring in Wisconsin are collected by the Vital Records Office,
Bureau of Health Information and Policy (Division of Public Health (DPH), DHFS).The death
certificates are submitted by the 72 County Register of Deeds offices and by two city health
offices (West Allis and Milwaukee). Deaths of Wisconsin residents that occur in other states
and countries are recorded by those governments and submitted to the Wisconsin Vital
Records Office.

In 1999, the coding system used to classify causes of death changed to a newer version (from
the International Classification of Diseases-9 (ICD-9) to ICD-10). Due to this change in coding,
rates in 1998 and before are not directly comparable to those in 1999 and after.

Appendices



BURDEN OF ASTHMA IN WISCONSIN 200772

Hospital Emergency Department Visits
In 2002, the Bureau of Health Information and Policy (DPH, DHFS) began collecting data on
emergency department (ED) visits from Wisconsin hospitals. In October of 2003, the Wisconsin
Hospital Association assumed the collection of ED data. Information on race and ethnicity is
not available in ED data.The ZIP code collected is used to determine county of residence. If a
ZIP code straddled county boundaries, the patients from that ZIP code area were randomly
allocated to a county based on a probability equal to the proportion of the ZIP code area’s
population in each county.

Of asthma hospital ED visits from 2002 to 2005, 3255 (3.5 percent) were for patients who
reported ZIP codes that were out of state. These ED visits, as well as those with a missing or
invalid ZIP code (n=37), were not included in rates for this report. All asthma hospital ED visit
rates presented in this report are for Wisconsin residents only. Out-of-state hospital ED visits
of Wisconsin residents are not captured in these data. It is important to note that these rates
are based on the number of asthma hospital ED visits (principal diagnosis (ICD-9-CM codes
493.00 – 493.92) and not the number of people with asthma hospital ED visits.

Inpatient Hospitalizations
Inpatient hospitalization data have been available in Wisconsin since 1989 from the DHFS
Bureau of Health Information and Policy. In October of 2003, the collection of inpatient 
hospitalization data was transferred to the Wisconsin Hospital Association. Data are reported
by all of Wisconsin’s acute care, non-federal hospitals. Data presented here are from the years
1990 to 2005, the most recent year of complete data available.

ZIP code information collected was used to determine county of residence. If a ZIP code 
straddled county boundaries, the patients from that ZIP code area were randomly allocated to
a county based on a probability equal to the proportion of the ZIP code area’s population in
each county.

It is important to note that rates are based on the number of hospitalizations and not the 
number of individuals admitted to hospitals with asthma as the principal diagnosis (ICD-9-CM
codes 493.00 – 493.92). A total of 2,384 hospitalizations (2.4 percent) of all asthma 
hospitalizations were for non-Wisconsin residents (as determined by patient ZIP code data),
or were missing zip code from 1990-2005. All asthma hospitalization rates presented in this
report are for Wisconsin residents only. Out-of-state hospitalizations of Wisconsin residents
are not captured in these data.

Medicaid
The Wisconsin Medicaid program is a state/federal assistance program, administered by the
Wisconsin Department of Health and Family Services, which provides medical insurance to
individuals who meet specific eligibility criteria.These eligibility criteria are a combination of
income level and other factors such as falling into a specific age category, having a disability or
being pregnant. As of December 2005, there were approximately 827,000 individuals covered
by the Wisconsin Medicaid program (Wisconsin Medicaid web site, accessed August, 2007).

As the Medicaid program pays for health care of recipients, detailed information on procedures,
ambulatory visits, hospitalizations and prescription medication usage is maintained by the 
program for the purpose of reimbursement. Data pertaining to asthma health care usage among
Medicaid recipients was utilized in this report for the years 2003 through 2005.
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National Survey of Children’s Health, 2003
The National Survey of Children’s Health (NSCH) is a random telephone survey of households
with children under 18 years of age done by the Maternal and Child Health Bureau of the U.S.
Department of Health and Human Services.The National Center for Health Statistics at the
CDC conducted the state-based survey to estimate national and state level prevalence for a
variety of physical, emotional and behavioral health indicators. Questions on asthma prevalence
and health-related quality of life were included on the survey.The respondent was the parent
or guardian of the child living in the surveyed household. A total of 102,353 surveys were 
completed nationally, 1,970 of those were done in Wisconsin. Survey results were weighted to
represent the population of non-institutionalized children ages 0-17 nationally, and in each state.

School Health Education Profile
The School Health Education Profile (SHEP) in Wisconsin is conducted by the Wisconsin
Department of Public Instruction and is used to monitor characteristics and assess trends in
health education and policies in public middle/junior high and high schools.The survey is 
developed and supported by the CDC Division of School and Adolescent Health (DASH)
Program.

The first Wisconsin SHEP survey was conducted in 1994 and administration was repeated 
in 1998, 2002 and 2004. All regular public secondary schools serving at least one of grades 
6 though 12 are included in the school sampling frame.The survey has two sets of 
questionnaires - one for the school principal and the other for the lead health teacher from
each school included in the sample. Asthma policy questions were included on the 2002 and
2004 school principal survey. In 2002, 361 out of the 459 (79 percent) and in 2004, 313 out of
425 (74 percent) principal questionnaires were returned. Results reported here are from both 
the 2002 and 2004 SHEP school principal surveys.

Wisconsin Work-Related Asthma Survey
The work-related asthma (WRA) Workgroup of the Wisconsin Asthma Coalition developed a
survey to assess the prevalence of WRA in members of Wisconsin Unions. Questions on 
asthma prevalence and symptoms, as well as symptoms due to work exposures were asked. In
addition, information on demographics and occupation were collected. Due to limited funding,
Wisconsin unions were selected as a means to collect information from a population of 
workers.Various unions were contacted to request their participation.The questionnaires were 
distributed to union members from those unions that agreed to participate. Participation by
union members was strictly voluntary. Survey distribution began in October of 2003 and ended
in March of 2004. A total of 7,108 questionnaires were distributed to union members. A total
of 1,837 (25.8 percent) participants completed responses.

Youth Risk Behavior Survey 
The Youth Risk Behavior Survey (YRBS) is part of a national surveillance system led by the
Centers for Disease Control and Prevention.The survey is conducted in several states and
large cities across the U.S. to monitor health-risk behaviors of public high school students in
grades nine through twelve. In Wisconsin, the survey has been administered every two years
since 1993 by the Wisconsin Department of Public Instruction.
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Questions on asthma prevalence and asthma attacks have been included on the Wisconsin
YRBS since 2003. Data from the 2005 YRBS was included in this report. In 2005, public schools
in Wisconsin containing grades 9, 10, 11, and 12 were included in the sampling frame.The 
survey was completed by 2,389 students in 52 public high schools.The school response rate
was 80 percent and the student response rate was 83 percent leading to an overall response
rate of 67 percent.

Youth Tobacco Survey
The Wisconsin Youth Tobacco Survey (YTS) is a comprehensive measure of youth awareness,
attitudes and related behaviors about tobacco use in Wisconsin.The purpose of this survey is
to monitor trends of these attitudes and behaviors to assist in improving youth programs and
initiatives. It is a nationwide survey coordinated by the CDC that was first administered in
Wisconsin in the academic year 1999-2000. In Wisconsin, the survey is coordinated by the
Bureau of Community Health Promotion in the Wisconsin Department of Health and Family
Services. In Wisconsin, the survey has been continued on an annual basis in public middle
school youth and biennially in public high school youth.The 2003 YTS, for the first time,
included two asthma-related questions. Data in this report is from the 2004 and 2006 YTS,
which included both public middle and high schools.

The YTS randomly samples from all eligible public schools in the state. All students in the
selected classes were eligible to participate in the survey. The survey is administered during the
spring semester of each academic year. In 2004, 43 of 50 (86 percent) randomly selected 
middle schools and 42 of 50 (84 percent) randomly selected high schools agreed to participate.
In the participating schools, 1,682 of the 1,892 (89 percent) sampled middle school students
and 1,443 of the 1,648 (88 percent) sampled high school students completed usable 
questionnaires.This resulted in an overall response rate of 77 percent for public middle schools
and 74 percent for public high schools in 2004. In 2006, 43 of 50 (86 percent) public middle
schools and 39 of 49 (79 percent) public high schools agreed to participate in the YTS.There
were a total of 1,892 of 2,139 (88 percent) public middle school students and 1,739 of 2,400
(87 percent) public high school students that completed the survey.The overall response rate
for 2006 was 76 percent in public middle schools and 69 percent in public high schools.
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Appendix B. Detailed Data Tables

Table 17. Annual Number of Asthma Hospitalizations* among Wisconsin Residents, 1990-2005.

*Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
Data Source: Inpatient hospitalization discharge file, Bureau of Health Information and Policy; prepared from data 
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.

Table 18. Annual Number of Asthma Emergency Department Visits* among Wisconsin Residents,
2002-2005.

*Asthma listed as the principal diagnosis (ICD-9-CM codes 493.00 – 493.92)
Data Source: Emergency department visit discharge file, Bureau of Health Information and Policy; prepared from data
collected by the Bureau of Health Information and Policy through September 30, 2003 and thereafter by the
Wisconsin Hospital Association Information Center, Inc.
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Appendix C.Table of County-Specific Data

Hospitalization and ED visit rates by county are summarized in Table 19. Ranks for each county
by rate are presented with a lower rank signifying a higher rate in that county. For example,
Milwaukee had the highest ED visit rate by county from 2003-2005 and thus was assigned an
ED visit county rank of one.

Table 19. Hospitalization and Emergency Department Visit Rates and County Ranks,Wisconsin
Counties, 2003-2005.
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* Rates are based on less than 20 visits and should be interpreted with caution.
Data Source: Bureau of Health Information and Policy; prepared from data collected by the Bureau of Health
Information and Policy through September 30, 2003 and thereafter by the Wisconsin Hospital Association
Information Center, Inc.
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Appendix D. 2006 National Center for Health Statistics (NCHS) Urban-Rural
Classification

The NCHS has developed a six level urban/rural classification scheme as a method for studying
the effect of urban versus rural environments on the health of individuals. Using this method,
every county in the nation is given a classification based on three factors including:

1) The 2003 Office of Management and Budget (OMB) definitions of metropolitan and 
nonmetropolitan counties (with revisions through 2005)

2) The Rural-Urban Continuum Codes and the Urban Influence Codes classifications 
developed by the Economic Research Service of the U.S. Department of Agriculture

3) county-level data on several variables from Census 2000 and 2004 postcensal 
population estimates 

The classification system divides counties into one of six categories, four metropolitan and two
nonmetropolitan (Table 20).The most urban category consists of large metropolitan central
counties and the most rural category consists of nonmetropolitan noncore counties. Figure 60
shows the classification of Wisconsin’s 72 counties according to the NCHS urban/rural 
classification system. Asthma prevalence, hospitalization, emergency department and mortality
rates were calculated for Wisconsin according the this six category system to examine 
differences in asthma outcomes based on geography.

Table 20. Classification rules used to assign counties to the six urbanization levels of the 2006 NCHS
Urban-Rural Classification.

1There must be at least one large central county in each large metro area
Data Source: 2006 NCHS Urban-Rural Classification Scheme for Counties 
Online: http://www.cdc.gov/nchs/r&d/rdc_urbanrural.htm
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Figure 60. Classification of Wisconsin Counties using the 2006 NCHS Urban-Rural Classification.
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Appendix E. Population Distribution of Wisconsin

According the 2000 US Census, the Wisconsin population as of April 1st of 2000 was 5,363,675
persons. Although white persons continue to make up the majority of Wisconsin’s population,
there has been a large increase in the proportion of the population represented by other racial
and ethnic groups.Wisconsin’s total population of non-whites increased from 7.8 percent to
11.1 percent from 1990 to 2000.The fastest growing ethnic group in Wisconsin was the
Hispanic or Latino population, which increased by 107 percent in this period (University of
Wisconsin Extension and Applied Population Laboratory, 2001). African Americans continue to
be the second largest racial group in Wisconsin representing 5.7 percent of the population.The
population distribution of the United States is included in Table 21 for comparison to the
Wisconsin population distribution.

Table 21. Wisconsin and US Census Data by Sex,Age Group, Race and Ethnicity, 2000.
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Appendix F. Behavioral Risk Factor Surveillance Survey Optional Modules

Adult Asthma Module: Questions asked of Adults with Current Asthma

During the past 12 months, have you had an episode of asthma or an asthma attack? 
a. Yes
b. No
c. Don’t know/Not sure
d. Refused

During the past 12 months, how many times did you visit an emergency room or urgent care
center because of your asthma? 

a. Number of visits __
b. None
c. Don’t know/Not sure
d. Refused

During the past 12 months, how many times did you see a doctor, nurse or other health 
professional for urgent treatment of worsening asthma symptoms?

a. Number of visits __
b. None
c. Don’t know/Not sure
d. Refused 

During the past 12 months, how many times did you see a doctor, nurse or other health 
professional for a routine checkup for your asthma? 

a. Number of visits __
b. None
c. Don’t know/Not sure
d. Refused 

During the past 12 months, how many days were you unable to work or carry out your usual
activities because of your asthma? 

a. Number of days
b. None
c. Don’t know/Not sure
d. Refused 

Symptoms of asthma include cough, wheezing, shortness of breath, chest tightness and phlegm
production when you don’t have a cold or respiratory infection. During the past 30 days, how
often did you have any symptoms of asthma?

a. Not at any time 
b. Less than once a week
c. Once or twice a week
d. More than 2 times a week, but not every day
e. Every day, but not all the time
f. Every day, all the time
g. Don’t know/Not sure
h. Refused
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During the past 30 days, how many days did symptoms of asthma make it difficult for you to
stay asleep?

a. None
b. One or two
c. Three to four
d. Five
e. Six to ten
f. More than ten
g. Don’t know/Not sure
h. Refused

2002 through 2004 Pharmaceutical Question

During the past 30 days how often did you take asthma medication that was prescribed or
given to you by doctor? This includes using an inhaler.

a. Didn’t take any
b. Less than once a week
c. Once or twice a week
d. More than 2 times a week, but not every day
e. Once every day
f. 2 or more times every day
g. Don’t know/Not sure
h. Refused

2005 Pharmaceutical Questions

During the past 30 days, how many days did you take a prescription asthma medication to 
PREVENT an asthma attack from occurring? 

a. Never 
b. 1 to 14 days 
c. 15 to 24 days 
d. 25 to 30 days 
e. Don’t know/Not sure 
f. Refused 

During the past 30 days, how often did you use a prescription asthma inhaler DURING AN
ASTHMA ATTACK to stop it? 

a. Never (include no attack in past 30 days) 
b. One to four times (in the past 30 days) 
c. Five to fourteen times (in the past 30 days) 
d. Fifteen to twenty-nine times (in the past 30 days) 
e. Thirty to fifty-nine times (in the past 30 days) 
f. Sixty to ninety-nine times (in the past 30 days) 
g. More than 100 times (in the past 30 days) 
h. Don’t know/Not sure 
i. Refused 
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Child Asthma Prevalence Module

2002 through 2004 Module

Earlier you said there were [fill in number] children age 17 or younger living in your household.
How many of these children have ever been diagnosed with asthma? 

a. Number of children__
b. None 
c. Don’t know/Not sure
d. Refused 

[Fill in (Does this child/How many of these children) from Q1] still have asthma? 
a. Number of children__
b. None
c. Don’t know/Not sure
d. Refused

2005 Module

The next two questions are about the “Xth” child.
Has a doctor, nurse or other health professional ever said that the child has asthma? 

a. Yes 
b. No 
c. Don’t know/Not sure 
d. Refused 

Does the child still have asthma? 
a. Yes 
b. No 
c. Don’t know/Not sure 
d. Refused 

2003 Work-Related Asthma Module: Questions asked of Adults with 
Current Asthma

Were you ever told by doctor or other medical professional that asthma was related to 
your job?

a. Yes
b. No
c. Never worked outside the home
d. Don’t know/Not sure
e. Refused

Did you ever tell doctor or other medical professional that asthma was related to job?
a. Yes
b. No
c. Don’t know/Not sure
d. Refused
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Occupation when first developed asthma symptoms
a. Occupation__ 
b. Not in labor force
c. Don’t know/Not sure
d Refused

Industry when first developed asthma symptoms
a. Industry__
b. Not in labor force
c. Don’t know/Not sure
d. Refused

2005 Asthma Management Question: Question asked of Adults with 
Current Asthma

An asthma management plan is a printed form that tells when to change the amount or type of
medicine, when to call the doctor for advice and when to go to the emergency room. Has a
doctor or other health professional ever given you an asthma management plan?

a. Yes
b. No
c. Don’t know/Not sure
d. Refused
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Appendix G. Useful Asthma Links and Resources

Asthma Management

http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm 

http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5206a1.htm

Data and Surveillance

http://www.cdc.gov/asthma/asthmadata.htm

http://diversitydata.sph.harvard.edu/index.jsp

http://childstats.gov/index.asp

Asthma Initiatives

http://www.chawisconsin.org/

http://www.lungusa.org/wisconsin/

http://www.chw.org/display/PPF/DocID/25086/router.asp

http://www.cdc.gov/asthma/interventions/default.htm

Children,Adolescent & School Health

http://www.mchlibrary.info/KnowledgePaths/kp_asthma.html
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