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Executive Summary

Asthma is a chronic lung disease, characterized by obstruction of the lung’s airways due to inflammation

and a tightening of the muscles. Some airway obstruction is punctuated by episodes of increased

inflammation (attacks), generally in response to specific triggers, which may constitute a medical

emergency.

Development of New Asthma Cases:

Large national studies following children from birth find 14-18% develop asthma before the age of six.
Asthma incidence has been increasing in the U.S. at more than 4% per year since the 1980s, and

continues to increase among both children and adults. Long-term studies of childhood asthma

incidence in pre-school children established risk factors such as:

A family history of asthma or allergy increases asthma risk in childhood by 90%.
Early and severe respiratory infections triple the risk of asthma onset.
o Boys are at greater risk of asthma incidence than girls, and

o Maternal pre-natal smoking, and a child’s exposure to environmental tobacco smoke
are independent risk factors for asthma incidence in children.

One-in-four of all Marion County White births (233 per 1,000 births) are exposed to maternal
smoking during pregnancy, including 35% of births among White mothers aged 18-24. Overall
Marion County maternal smoking rates have not changed between 2005 and 2009 in all
ethnicities.

22.2% of Marion County children under age 5 (or nearly 29,000) are exposed to someone who
smokes in their home. Eliminating or reducing tobacco smoke exposure could prevent a
considerable fraction of asthma in both children and adults.

Asthma Prevalence (Burden of Disease):

9.5% of Indiana children aged 0-10, and 11.8% of 11-17 year olds currently have asthma (2010).
National and Indiana child asthma prevalence for ages 5-17 is gradually increasing (2001 -2009).

Applying state rates to Marion County children ages 5-17 indicate that more than 15,000 local
children currently have asthma.

Estimates for one county school district finds elementary students with asthma may miss up to
20 days of school per year. National studies estimate that a child with asthma loses 75% more
School Absence Days, (or about 2.5 more days) than children without asthma.”

Marion County Head-Start children under age 6 had a 12.8% current asthma prevalence (2011).

Asthma, 2011 Page 3



Child Current Asthma Prevalcence

(%)

11

10

Indiana

e US

—— Linear (Indiana)

Linear (US)

2001 2002 2003 2004 2005 2006 2007 2008 2009

Indiana and U.S. asthma prevalence in 5-17 year olds (BRFSS data)

e National, Indiana and Marion County current asthma prevalence in adults over age 18 also has

increased (2003 to 2010). County asthma prevalence increased from 7.5% to 11.6%, with

women’s prevalence being twice that of men (12.7% versus 4-6%), but ethnic differences are

not statistically significant (2010).

Adult current asthma prevalence 2003-2010: Marion County, Indiana and U.S. (BRFSS data)
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Emergency Department (ED) Use: Marion County ranks among the highest Indiana counties in asthma
ED visits per 10,000 population (83.6 visits per 10,000; or 7567 visits, 2009) — or 68% higher than the
overall state rate (59 per 10,000 population). Asthma-related ED visit rates increased 64% from 2005 to
20009.

e Children under 18 have the highest rates of asthma ED visits, which peak in Fall-early Winter,
and are lowest in mid-Summer. Adults, however, do not show this seasonal pattern.

e Three major age groups’ asthma-related ED rates for the county are comparable to state rates
and Healthy People 2020 Objectives. Four populous zip codes in the northwest area of the
county, however, exceed the county average ED rates for children ages 0-4 by two-to-three fold.

Hospitalizations Due to Asthma are generally considered potentially preventable events if asthma is
controlled through proper disease management, reduced trigger exposure, and regular preventive visits.

Indiana asthma hospitalization rates grew 30% (2000 to 2009) and Marion County’s rate grew by 20%
(15.5 to 18.6 per 10,000, 2005 to 2008), unlike U.S. declining trends. The county’s asthma
hospitalization rate was 51% higher than the state’s (13.9 per 10,000, 2009)*.

e Marion County’s asthma hospitalization rate for under-5 year olds is 2.5 times greater than the
HP2020 Obijective (46.8, versus 18.1 per 10,000 population) and is double that of the state
(23.5). The county rate for 5-64 year olds is 60% higher than the HP2020 Objective (13.8 versus
8.6 discharges per 10,000 population).

e Marion County direct charges for asthma-related care in acute care hospitals totaled $30.5
million dollars (2009), a 73% increase from 2006. More than 60% of these charges were
incurred by public programs ($18.8 million).

Disparities: Non-Hispanic Blacks have nearly three times the rate of asthma hospitalizations than non-
Hispanic Whites of any age (33 versus 12 discharges per 10,000 population), including a four-fold greater
chance among children under age 15. As there is no significant ethnicity difference in asthma
prevalence, this disparity likely reflects differences in severity of disease and/or access to primary care
and disease management in ethnic groups.

e Women have twice the likelihood of asthma-related hospitalizations than men.

Asthma Deaths: Indiana’s asthma mortality fell 38% between 1999 and 2007. Indiana non-Hispanic
Blacks, however, had three times the rate of asthma deaths compared to Whites?. County deaths were
too few to gain accurate estimates by race or gender.

® Marion County asthma deaths for 1997 to 2007 (total: 152 deaths) yields an annual asthma
mortality rate of 2.0 deaths per 100,000 population. Rates for ages 35-64, however, are twice
that of the state, and 30% higher among persons 65 and older.
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Introduction:

Asthma is a chronic lung disease, characterized by reversible airway obstruction due to inflammation of
the lung’s airways and a tightening of the muscles around them. Some degree of airway obstruction is
punctuated by episodes of increased inflammation (attacks), generally in response to specific triggers,
which may constitute a medical emergency. Asthma symptoms include coughing, wheezing and
shortness of breath which worsen during an acute attack®. Half of persons (52%) with current asthma (8.7
million adults and 4 million children, 2009) reported an asthma attack in the prior year”.

Between 1980 and 1996, U.S. adult asthma prevalence increased by an average of 3.8% per year, but
from 2001-2009 current asthma prevalence slowed its rate of increase to 1.2% per year’ Asthma
mortality® and hospitalizations have declined, however’. Asthma triggers vary in each case and local
environment, but leading triggers include cigarette and other smoke, mold, pollen, dust, animal dander,
exercise, cold air, household and industrial products, air pollutants, and respiratory infections®. In the
U.S. asthma led to 1.75 million emergency department (ED) visits, 456,000 asthma hospitalizations
(2007)° There were also 3,447 U.S. deaths due to asthma in 2007"°.

Asthma Incidence in Children:

Asthma is the most common chronic condition found in childhood", and 9.1% of all U.S. children under
age 18 currently have asthma, or more than 7 million*?. Asthma onset is most common in a child’s first
year and is difficult to distinguish from other causes of wheezing. Those who have consistent wheezing
up to age three are at greater risk for developing chronic asthma by the time they start school.

One of the few studies to document asthma development in children is the European Community
Respiratory Health Survey, which studied asthma onset from birth to 10 years, 10-20 years and later in
life among 18,156 subjects. Authors noted the following as independent causal factors for incident
(previously undiagnosed) cases of asthma®®:

e A family history of asthma or allergy increased asthma risk in childhood by 90% (HR, 1.89; [CI:
1.67-2.13]) and later in life.

e Males are more likely to develop asthma in childhood, but by puberty females have the greater
risk.

e Early, acute and severe respiratory infections triples the risk of asthma onset in early childhood
(pooled HR, 3.19; [CI: 2.75-3.69]), regardless of a patient’s family history (genetic
predisposition).**

e Early contact with older children, an indicator of exposure to various infectious agents, reduces
the risk of asthma development in both children and adults by about 15% (HR, 0.84; [Cl: 0.74-
0.96]).
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e Early pet exposure in the home may not lead to asthma development in children®.

Studies following populations of children from birth find between 14-18% develop asthma before the
age of six'®. The rate of new (incident) childhood cases doubled between the 1980s and 1990s,

increasing about 4% per year between 1985 and 1996, and U.S. incidence rates in children and adults

continues to rise.!*”

Pre-natal exposure to tobacco smoke:

Maternal smoking in pregnancy is a preventable risk factor for many adverse birth outcomes, including
low birth weights, prematurity, congenital defects and fetal lung development. Each of these factors
directly influences a child’s immediate risk of respiratory infections and development of asthma.
Mothers who smoked during pregnancy or who were exposed to environmental tobacco smoke (ETS)
are more likely to have infants with poor lung growth and increased risk of developing asthma and
respiratory tract infections™.

Nearly one in four American women smoke during pregnancy(23.8% prevalence). Fetal hypoxia and
ischemia are the major smoking contributors to defects in fetal lung development while nicotine has a
direct effect in impairing fetal lung maturation®®. Maternal smoking during pregnancy predisposes
newborns to a 40% increased risk of wheezing, asthma®’, airway hyper-responsiveness* and increased
upper and lower respiratory tract infections>. Several studies have indicated higher risk for asthma
incidence among premature and low birth weight infants®*.

In utero exposure to tobacco smoke is associated with a significant decrease in lung function during
early childhood”. Prenatal tobacco exposure can increase asthma risk at least until adolescence®, and
may triple the risk of asthma development before the age of six, even when other risk factors are
considered”.

Marion County Maternal Pregnancy Smoking:

In 2009, 16% of all pregnant Marion County women smoked (a rate of 154.4 per 1000 births, as
indicated by birth certificate data). This includes nearly one-fourth of White births (or 233 per 1,000
births), more than twice the exposure among Black expectant mothers and 10 times that seen in
Hispanic mothers (Figure 1). Unfortunately, pregnancy smoking rates in the county have been relatively
stable in all ethnic groups in the previous 5 years (Figure 2).

Asthma, 2011 Page 7



Figure 1 Percent of maternal smoking in pregnancy, Marion County 2009
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Figure 2 Pregnancy smoking rates per 1,000 births by ethnicity, Marion County 2005-2009
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Pregnancy smoking rates are highest among 18- to 24- year old White mothers (350 births per 1,000)
while Black rates peak among 25-to 34- year old expectant mothers (Figure 3). Interventions to reduce
all adolescent and prenatal smoking rates would have multiple effects to improve low birth weight
infants, infant mortality rates (IMR), as well as child asthma incidence.
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Figure 3 Smoking rates in pregnancy by age, Marion County 2009
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A summary of studies regarding pre- and post-natal environmental and maternal tobacco exposure
concludes the strength and validity of these studies strongly demonstrate:*®

a) Maternal smoking in pregnancy increases the risk of asthma development in children;

b) Post-natal exposure to tobacco smoke causes the development of asthma in childhood; and
doubles emergency department use by exposed children with asthma®.

c) Fetal exposure in utero to tobacco use by the mother also is related to an increased risk of
adolescent and adult-onset asthma®.

As of 2009, 22.2% of Marion County children under age 5 (or nearly 29,000) were exposed to someone
who smokes in their home®". A 2011 survey of over 400 Marion County residents found that of the 45%
of households with children, 30% had a resident smoker. Of these latter homes, 59% of the smokers
regularly smoked indoors, even though 95% of survey respondents recognized the health dangers posed
by environmental tobacco smoke (ETS) exposure32.

Parents are the major sources of ETS for children and exposure increases the risk of hospitalization for
respiratory disease among infants®. Eliminating or reducing ETS exposure could prevent up to 13.3% of
asthma hospitalizations in children and 9.8% in adults™.
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Asthma Prevalence: Children and Youth

Overall, U.S. current asthma prevalence rates among persons under 18 (94.1 per 1,000), is significantly
greater than for all adults (71.8 per 1,000)* and is highest among the school-aged population or 5-17
year olds (107 per 1,000 population or 10.7%). Prevalence indicates the number of medically recognized
cases or conditions existing in a defined population, usually expressed as a proportion or rate per
thousand(s)*®. Boys’ current asthma prevalence rate (114.3 per 1,000) was 54% higher than among girls
(74.0 per 1,000). This pattern is reversed in adults when asthma is more prevalent in women than men.

The American Lung Association (2010) estimated Marion County had approximately 22,257 diagnosed
pediatric cases aged 0-18 and about 58,985 adult cases of asthma®’.

Pre-School Asthma:

Asthma can be diagnosed in very young children. Marion County’s Head Start Program reported a
12.8% prevalence of diagnosed asthma in children under age 6 from low-income families (Table 1). This
ranged from 10.3% in the youngest (ages 2-3) to 13% among older enrollees (ages 3-5)*.

The program has worked closely with MCPHD to evaluate cases, to maintain an Asthma Action Plan
(AAP) for each one, and train staff to care for specific asthma needs®”. Of the 3-5 year olds with asthma,
28% had had an acute asthma episode within the past year, and 26% had a record of current use of an
inhaler or other regular asthma medication. Both characteristics indicate a need for asthma symptom
monitoring and asthma planning and education for staff and parents of this pre-school population.

Table 1 Marion County Head Start Children and Asthma Prevalence, 2001

Marion County Head- 2011 Enrollees Asthma Prevalence (%)
Start Program

Early Head Start

203 10.3%
(Ages2-3)
Head Start

1926 13%
(Ages 3-5)
Total 2129 12.8%

Source: Marion County Head Start Program, April 2011, FSSA Head Start Office.
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Asthma in School-Aged Children:

An estimated 150,780 Indiana school aged children (9.8%) currently have asthma (2009)%.

Indiana’s current asthma rate for children aged 5-17 is not significantly different than national rates,
where child prevalence has been gradually increasing (2001 to 2009, Figure 4). In 2010 of Indiana

children ever diagnosed with asthma, 9.5% of those aged 0-10 years and 11.8% of those aged 11-17
were reported to still have asthma®.

Figure 4 US and Indiana Child Current Asthma Prevalence, ages 5-17 years.

11

Child Current Asthma Prevalcence

6 ! Linear (Indiana)
5 e Linear (US)
4 + I I I I I I I I {

2001 2002 2003 2004 2005 2006 2007 2008 2009
Source: Adults reporting a child 5-17 years with current-asthma in the respondent’s household. Indiana BRFSS
2001-2010, ISDH BRFSS Annual Reports.

Current asthma is also self-reported biennially by Indiana high school students (grades 9-12) in the
Youth Risk Behavior Survey®. The prevalence among these adolescents, 12.2%, is similar to the 11.8 %
reported for 11-17 year olds in the Indiana Behavioral Risk Factor Surveillance Survey (BRFSS). As in
adults, differences in asthma prevalence by race are not statistically significant.

Asthma is one of the leading causes of school absenteeism nationwide®. An estimated 14.4 million lost
school days occurred among U.S. children who had an asthma attack in the previous year. HP2020’s
Objective is that the 58% of children with asthma who miss school due to this condition will be reduced
to 49% or less™.

Applying Indiana’s BRFSS reported child prevalence rate (9.8%) to the County population of 5-17 year
olds results in an estimate that 15,103 Marion County school-aged children currently have asthma®.
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Asthma Friendly School Initiative:

Marion County Public Health Department (MCPHD) has joined the American Lung Association’s (ALA)
“Asthma Friendly School Initiative” which promotes asthma care and prevention education for school
staff, parents and students, healthy indoor air quality, and reduced exposure to tobacco smoke and
other harmful environmental asthma triggers. The prevention program addresses potential triggers in
school settings, such as poor ventilation, dust, pets, chemicals, mold/moisture, insect and other irritants

which can pose asthma risks for staff and students®.

Work in the Metropolitan School District of Perry Township (MSDPT) included a baseline assessment of
asthma prevalence among MSDPT elementary (K-5) students, coverage of asthma-students with
standing Asthma Action Plans (AAP), evaluation of school Indoor Air Quality (IAQ), and collaboration on

an anti-idling policy for school buses.

Asthma prevalence in the District’s elementary school settings averaged about 4% of all grade K-5
students (total 281 cases identified by school nurses; averaging 28 per school), but prevalence varied
widely by setting (2.4% to 15.8%," Table 2). The asthma cases missed an average of 2.5 days (range:
0.9-2.7 days), for a total of 704 absent days during November-December, 2009*. If this rate of absences
held constant during the 10 month school year, MSDPT elementary students with asthma may miss up
to 20 days of school®. A national estimate noted that a child with asthma loses 75% more School

Absence Days, or on average an excess of 2.5 more days than children without asthma™.

Table 2 Perry District Elementary Student Asthma Prevalence, Grades K-5: Nov-Dec. 2009

MSD Perry Total K-5 Total Asthma Absent days Projected % Asthma
Elementary Population Asthma Prevalence per case 2009-2010 cases with
Schools Cases (%) (Nov.-Dec. | Asthma case | Action Plan
2009) absent days
(12 settings)
All-District 6814 281 4.1% 2.5 12.5 days 52.3%
per case
(Range) (6-40 per (2.4-15.8%) (0.9-2.7) (5.1-100%)
school)

Sources: Metropolitan School District of Perry Township nursing staff, Indianapolis Asthma Healthy School
Initiative. Projected annual absences per case are based on a 10 month school year.

Overall, 52.3% of MSDPT elementary asthma cases had an AAP on-file®®, with several schools achieving
between 80% to 100% plan-coverage of these students®’. While neither asthma prevalence nor percent
of cases with a completed action plans correlated with school size or percentage of low-income
students™ it appears that schools with better Asthma Action Plan coverage tended to have fewer absent
days among their asthma students than schools with less complete AAP coverage.
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During the Asthma Friendly School Intervention, Perry elementary schools were surveyed by MCPHD
staff for indoor air quality (adequate heating/ventilation and carbon monoxide/dioxide levels, etc.), and
common asthma triggers (mold/moisture, dust-catchers, classroom pets, chemical triggers, etc.) in all
instructional rooms **,

Several potential hazards for allergies/asthma were common, such as carpeting or rugs (ranging from
17-91% of all rooms per school) and stuffed toys (in 52-82% of all classrooms), while others were
relatively rare (furry or feathered class pets, signs of pest infestation, or mold/moisture). Carbon
dioxide (CO,) levels were relatively high in classrooms throughout the district, ranging from
25-75% of rooms, with elevated levels found in each school. Although a few rooms had
HVAC units that were not in operation or had vents that were blocked, the more apparent
issue was the operation and/or design of the mechanical units' outside air intakes. Many of
these classrooms were designed for fewer students than they are now must accommodate.
Planned renovations include upgrading the mechanical systems. There was also no apparent
relationship between any single asthma trigger prevalence in the two schools with the highest student
asthma prevalence (over 9% each). Air quality results are being shared with principals, school nurses
and custodial staff to further school asthma control training.

Currently school indoor air quality (IAQ) environments are not subject to routine IAQ inspections. In May
2011 the agency promulgated new rules (410 IAC 33-2-1) which adopted language from the
Environmental Protection Agency (EPA) and Asthma-Friendly School programs. Language was added to
define CO2, humidity and temperature ranges for school rooms, targeted asthma triggers such as
chemical, mold, dust and animal exposures, and reduced exposure to vehicle exhaust fumes. The new
rules encourage schools/Districts to appoint an air-quality coordinator to review these conditions and
plan needed maintenance and remediation. For example, an Indoor Air Quality (IAQ) Team will be
formed for the Perry District. Likewise the Indiana State Department of Health (ISDH) created a similar
position to receive air-quality complaints, authority to enter and inspect schools, and to assist schools in
this monitoring.

School Clinic Use Related to Asthma:

A local network of school based clinics, Learning Well Inc., is accessible to nearly 1-in-3 students in the
county’s schools (Table 3) in 10 of the 11 public school districts. Clinic patient visit data provides some
insight as to asthma health care use among students during school hours.

Like primary care settings, most school-based care focused on ear-nose-throat complaints, headaches,
accidents/first aid and muscular strains and gastro intestinal symptoms. Less than 4% (4519) of all visits
were coded as asthma-related acute care, and fewer than 2% of Learning Well 2010 patients were seen
to receive their prescribed asthma therapies or medications®®. On-site care may have prevented more
extended absences for students with asthma, and provided monitoring for poorly controlled cases,
however.
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Table 3 Marion County Learning Well, Inc. School Clinic Asthma Visits, 2010

Districts®” with Learning Well Clinics
. 10 90%
(Plus Charter and Parochial schools)
Total LW Clinics 87
County students w/ available LW clinic 78,548 33.2% (of county school pop’l)
Percent of students in covered
, ) . 14,268 44%
population using LW clinic
Diagnosed asthma patients with
. L 212 1.5%
medication care at LW clinic sites
Total 2010 LW Asthma Visits 4519 3.7%

Source: Learning Well, Inc., database, accessed 2/11/2011, Epidemiology.

Adult Asthma Prevalence:

In 2008, BRFSS data estimated 19.6 million U.S. adults currently had asthma.

State and County residents participate each year in CDC’s Behavioral Risk Factor Surveillance System
(BRFSS) phone survey which asks about current asthma status among adults. Indiana and Marion
County (11.6%) rates in 2009-2010 were not statistically different than national BRFSS population
estimates (at 8.8% and 9.1%). Like the nation, however, state asthma prevalence has been increasing
during the past 6 years (Figure 5, see Indiana linear trend). It is not clear why asthma rates in Marion
County appear to exceed state and national rates during 2007-2008, as survey methods remained
unchanged during this period.

Gender differences: American women over age 18 have current asthma prevalence that is 56%
greater than among American men (8.8% versus 5.6%, respectively). Indiana gender patterns are
similar, but rates are somewhat higher than the nation (11.5% women: 6.6% men). Gender disparities
also appear in Marion County, where women'’s prevalence, as in Indiana, is generally twice that of men
(10%-12.7%) versus 4%-6%, respectively). Prevalence rates for both genders (Figure 6), however, are not
significantly different from those seen in the state.
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Figure 5 U.S., Indiana and Marion County Adult Current Asthma Prevalence: 2003-2009.

13.0

11.0

10.0

9.0

8.0

Adult Current Asthma Prevalence (%)

7.0

6.0

5.0

12.0

mm Marion County

s Indiana 11.6

mmmuLs.

2003 2004 2005 2006 2007 2008 2009 2010

Source: DR1399 BRFSS-SMART data website. Confidence Intervals for annual estimates indicated by vertical
lines®’; Indiana linear trend for 2003-2010 also indicated by line.

Figure 6 Marion County Current Asthma Prevalence by Gender: 2003-2008
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Figure 7 Marion County Asthma Prevalence by Ethnicity: 2004-2008
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Ethnicity and Income Differences: In 2009 disparities in current asthma prevalence rates among U.S.
African Americans and Whites closed to 15% versus 13%. Similarly Indiana prevalence rates between
Blacks and Whites (12% versus 9.2%), and among Marion County Blacks and Whites (11.9%, [CI: 4.2-
19.6] and 8.1%, [Cl: 5.4-10.9], respectively, Figure 761), are not significantly different.

Asthma prevalence rates also tend to be higher in adults from Marion County households earning under
$50,000/year (approximately the County median income) versus those with household incomes over
$50,000 (statistically significant only in 2008) (Figure 8). Other characteristics such as normal versus
overweight/obese status, education level, having health insurance and a regular physician were not
significant factors in describing county adults with asthma.

Figure 8 Marion County Adult Asthma Rates by Income: 2003-2008
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Health Care Use:

Emergency Department Visits:

Asthma is among the top 10 reasons in the U.S. for an emergency department visit®?. In the past
decade, asthma attack rates among American youth under age 18 has been nearly twice that of adults
(54.8 versus 28.8 per 1,000 respectively, 2009). Persons with an attack are at risk of requiring an ED visit
or hospital admission. The 34.1 million Americans ever-diagnosed with asthma generate some 217,000
Emergency Department (ED) visits/ year due to poorly controlled asthma®, and/or inadequate access to
primary health care®. Patients with high ED use for asthma (six or more visits/year) contribute two-
thirds (67%) of all asthma ED visits each year, and are characterized by minority status, being uninsured
or having a public insurance source, and having clinical markers for chronic asthma severity &,

For the period 2006-2008, the U.S, asthma ED visit rate was 59.2 per 10,000 population. Highest rates
occurred among non-Hispanic Blacks (171.6 visits per 10,000) versus non-Hispanic Whites (41.3), and
persons under age 18 (90.1 ED visits per 10,000) versus adults aged 18-64 (47.8)%.

More than 31,000 asthma-related ED visits occurred in Indiana, or 49.8 visits per 10,000 population
(2009),*” up 10% from 2008, and costing approximately $46 million. Marion County is the 3rd highest
in asthma ED use rates among Indiana counties, or 83.6 visits per 10,000 population (7567 visits, 2009).
The county’s all-age ED use rate is 68% higher than the state®®, and has increased 64% between 2005
and 2009%.

Marion County Seasonal ED Visits:

Asthma ED use peaks in early Fall for most age groups. Marion County asthma-related ED visits of 400-
500 visits per month peak in August-October, with lower averages of 250 visits/month in June-July and
December-January, for a total of nearly 4,000 ED visits among county residents’°( Figure 9). Boys aged
0-4 years have an ED use rate that is double that of young girls, but from adolescence onward, females

use ED services more than males (data not shown).

Seasonal patterns are easily seen in rates of ED use by age group. Children’s asthma ED use rates among
those under age 17 closely follow the Fall-Winter peaks, and Summer lows of the traditional school year
(Figure 10), while adults exhibit relatively small seasonal variation.

This may be due in part to children’s risks from indoor exposures, and acquired respiratory infections in
school settings which can trigger pediatric asthma attacks. Adults on the other hand, may be more
consistent than youth in using asthma management and emergency medications, and minimizing their
exposure to allergens and respiratory infections’".
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Figure 9 Total Monthly ED Visits by Marion County Age Groups: 2009
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Healthy People 2020 Objectives (RD3.1-3.3) to reduce asthma-related ED visits set distinct targets for O-
4 year olds (95.5 per 10,000), 5-64 year olds (49.1) and adults over age 65 (13.2 per 10,000). Overall
Marion County’s age-group rates for ED visits by primary complaint’? are comparable to state rates’*and
HP2020 Objectives’ (Figure 11).

As young children exhibit both greater acute event rates and higher seasonality of ED use, ED visit rates
were mapped for county children aged 0-4 (Figure 12). Four major northwest zip code areas (46218,
46226, 46250 and 46235, Figure 12) have ED use rates for children 0-4 which exceed the county average
rate by two-to-three fold. Other zip codes meet or fall below the average county rate or the HP 2020
Objective for this age group.

While several of the zip codes with high 0-4 year olds’ asthma-related ED use are high poverty areas,
other contiguous areas with substantially lower rates are equally impoverished and densely populated.
The four zip code areas also overlap with higher-than-average ED use by other age groups (Figure 13).
They are also in the prevailing southwest-to-northeast wind patterns’ of small-particulate (2.5 ppm)
pollution from local point-pollution sources (Figure 13, blue circles) which may adversely affect
respiratory health”. While mapped ED use cannot address other potential triggers (such as dust, ETS or
other indoor exposures) or differential in access to care in these areas, high asthma ED use areas may
highlight potential focus areas for environmental and primary care asthma interventions.
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Figure 10 Marion County Seasonal Asthma ED rates by Age: 2009
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Figure 11 Asthma ED visit Rates by Age Group, 2009: County, Indiana and HP2020 Objectives
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Figure 12 Asthma ED Rates per 10,000 0-4 year olds, 2009
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Figure 13 Total 2005-2009 ED Visits and Small Particulate Pollution
Sources
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Asthma-related Hospital Discharges:

Asthma hospitalization data are used to indicate the severity of asthma in a population and are targeted
in Healthy People 2020 Objectives’’ as an indicator of both limited access to, and/or low-quality of
primary care in a community. Hospitalizations due to asthma are generally considered an “ambulatory-
care-sensitive” or potentially preventable event if asthma is controlled through proper disease
management, reduced trigger exposure, and regular preventive visits to providers’®.

National Trends:

U.S. asthma-related hospital discharge rates remained stable in the early 1990s, peaking at 19.5 per
10,000 population (1995), then declining to 15.1 per 10,000 population in 2007 (or 456,000
discharges)’. During the decade of 1995-2006, the rate of hospital discharges decreased 13% overall,
with a 25% decrease between 2003 and 2006 alone®. Unlike other chronic lung diseases, asthma
discharges are very common among children, with some 33% occurring in patients under 15 years of
age.

Marion County Asthma Discharges:

Unlike U.S. trends, asthma hospitalization rates in Indiana increased 30% (2000 to 2009), from 13.0
to 16.9 per 10,000 populationgl. Marion County’s asthma discharge rates also increased by 20% from
15.5 to 18.6 per 10,000, just for the period 2005 to 2008 (to 1599 discharges).

In 2009, Marion County had one of the highest asthma hospitalization rates among Indiana counties
of 20.9 per 10,000, for 1906 total discharges (Highest: Lake, 22.2/10,000; Lowest: Monroe, 3.4 per
10,000)%. The county’s asthma hospitalization rate was 51% higher than the state’s (13.9 per
10,000, 2009)33. Both the county and state asthma-relate discharge rates have been increasing
since 2007.

In 2008, children under age 18 made up 40% of all asthma discharges in Marion County hospitals®.
Marion County’s hospitalization rate for under-5 year olds is 2.5 times greater than the HP2020
Objective (46.8 versus 18.1 discharges per 10,000 population) and is nearly double the state’s rate
(Indiana, 23.5) (Table 4). Its rate for 5-64 year olds is 60% higher than the HP2020 objective (13.8
versus 8.6 per 10,000). It is closest to national rates for asthma-related hospitalizations and HP2020
objectives® only for persons over age 65 (Figure 14).
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Figure 14 Marion County Asthma Discharge Rates and HP2020 Objectives
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Table 4 Marion County, U.S. asthma hospitalization rates and HP2020 objectives

2008 Asthma Age Group Asthma MC Rate per | U.S. HP 2020
Hospitalization | (population)®” | Hospitalizations | 10,000, per | Rates Objectives
Rates™® Age Group | (AHCQ | (Rate per
2006) 10,000)

Children 0-4

(73,498) 344 46.8 - 18.1

0 to<15

(pop=187,144) 613 32

0-17

(233,006) 632 27 14.4 17.3
Children- 5-64
Adults (710,830) 979 13.8 - 8.6
Adults 18-64

(pop=543,171) 691 10 12.4

65+

(96,052) 276 28.7 22.2 20.3
All Ages Total

(880,380) 1599 18.2

Source: 2008 Hospital discharge data,, DR1604 Department of Epidemiology., HP2020 Asthma Objective RD-2 .

AHCQ 2009 National Healthcare Quality & Disparities Reports, Preventable Health Care Use-Asthma admissions.,
Marion age-specific populations: US Census 2008 Population Estimates and Projections, Table DP-1, and T3-Race
(2008) Marion County IN .
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Disparities in Asthma Hospitalizations:

While Marion County asthma prevalence rates by ethnicity are not statistically different, disparities in
asthma severity/ control may be seen in comparing Black and White (non-Hispanic) hospitalization rates
(Figure 15). Overall, county Blacks have nearly three times the rate of asthma hospitalization compared
to Whites (33 versus 12 discharges per 10,000 population), and four times the hospitalization rate
among children under age 5, (Table 5). This is similar to state discharge rates comparing Blacks to
Whites®®.

Disparities in preventable hospital admissions among ethnic groups and low-income populations
have been well documented, particularly among the poor and uninsured. Coordinated community
preventive services, public health interventions, and primary care can reduce levels of acute asthma
events and costly health care.

As the proportion of the population with current asthma (prevalence) is similar for Blacks and
Whites, disparities in hospitalization rates are more likely due to greater severity or poorer control
of chronic asthma, or differential access to asthma monitoring and primary care services.

In addition, Marion County women over age 18 are twice as likely to be hospitalized for asthma as men,
but in ages 25-64, women are hospitalized three times more frequently as men (2008)%.

Table 5 Asthma discharges by Age group and Race per 10,000 population: 2008

Marion Co. Age groups
2008 Asthma

Discharges <5 years | 5-64 65+ Total (2008)
Whites 22 9 27 12.0
Blacks 89 27 35 330
Total 46.8 13.8 28.7

Source: 2008 Marion County Hospital Discharge Data, Epidemiology, DR1604. Marion County age-specific
populations: US Census 2008 Population Estimates and Projections, Table DP-1, and T3-Race (2008) Marion
County IN.
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Figure 15 Marion County Asthma Hospitalization Rates by Age Group and Race, 2008
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Asthma severity HP2020 Objectives targets reduction in asthma hospitalization rates for age groups 0-4,
5-64 and over 65 yearsgl. The Agency for Health Quality and Research (AHQR) similarly monitors asthma
admissions for patients 0-17 years, and adults 18-64 and 65 years and older as “preventable
hospitalizations”. These are used as state and program Prevention Quality Indicators (PQls), e.g. those
ambulatory care sensitive conditions that evidence suggests could have been avoided, in part, through
high-quality outpatient care®.

Children who have asthma management plans are less likely to have severe asthma attacks, and Black or
Hispanic children are less like to have such plans than Whites™. Language barriers are associated with
under-diagnosis among non-English speaking urban Hispanics™. Wide disparities between Blacks and
Whites in access to health care and proper treatment have been shown to be associated with greater
asthma control problems and emergency hospital visits among non-Hispanic Blacks™.

Proper use of a common asthma medication, inhaled corticosteroids (ICS), also may prevent acute
asthma health care events. Studies find adherence to ICS is low overall and depends on financial access
to primary care and good patient-provider communication, ICS use is lower among Black than White
patients%. Even when controlling for access to care, use of controller medications, asthma education,
and specialist care, researchers find Blacks are still twice as likely to be hospitalized for asthma than
Whites (HR 2.01, [CI:1.33-3.02])"".
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Economic Cost of Asthma:

National estimates of medical expenditures attributed to asthma include direct health care annual cost
of $15.6 billion (including 5.6 billion in prescription drugs, the largest direct medical costgg); and indirect
costs of $5.1 billion (lost productivity), totaling $20.7 billion (2010 dollars).

In 2008, asthma accounted for 14.4 million lost school days among U.S. children and 14.2 million lost

work days in employed adults™. Additionally, asthma is a leading cause of disability in adults'®.

In Marion County, direct hospitalization charges for asthma patients cared for in local acute care

hospitals totaled $30.5 million dollars (2009), a 73% increase from $17.6 million in 2006, and a 35%

101 County average length of stay (LOS) of 2.92 days for all ages of

asthma patients is less than that in the nation (3.4 days, 2007)'%.

increase in discharges (Table 6)

Table 6 Marion County Asthma Hospitalizations, Length of Stay and Charges: 2006 and 2009

Marion County | Patients | Total | Average | Total % Average charge/
Asthma % days | Days/ | Charges | increase | Patient
Hospitalizations | increase Patient | ($M)

2006 6081 | 3.65'®, |$17.55 $10,539.95
2009 +35% |6583 |2.92 $30.50 | +73% | $13,597.77

Source: ISDH 2009 Aggregated Hospital Discharge files, Marion County Acute Care Hospitals. Discharges for
patients admitted with asthma (ICD-9 codes 493.0 - 493.9) as first listed diagnosis.

More than 62% of total charges and 58.6% of all 2009 asthma hospital stays were paid for by public
programs (Medicare, Medicaid and other local government) (Figure 16), for a total of $18.8 Million. The
relative contributions of Medicaid and Medicare were nearly equal for county asthma patients (29% and
30%, respectively). Children and youth make up 40% of county Medicaid asthma discharges.

Conversely, given the older age structure of the state population than the county, Medicare is the
leading payer in all state asthma hospitalizations (at about 33%) and Medicaid contributes just over
104
20%
longer average length of stay (LOS) and higher patient charges (517,983/case, which are the highest

among all payers'®.

for asthma hospital care. Medicare patients’ greater age and multiple co-morbidities lead to
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Figure 16 Marion County Asthma Hospitalization Charges, by Payer, 2009
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Table 7 Marion County Asthma Hospitalizations 2009: Charges and Length of Stay

2009 Marion Co. Total Asthma Charges Average Charge/ | Average LOS
Asthma Hospitalizations Case

Medicare $8,973,824 $17,983 3.87
Medicaid $8,884,580 $11,925 2.51
Other Government 5964,672 512,211 2.58
Commercial $8,794,366. $13,264 2.89
Managed care $2,611,167.00 $11,158 2.43
Self-Pay $284,798 $11,866 2.67
Total $30.5M $13,597 2.92

Source: ISDH 2009 Aggregated Hospital Discharge files: Marion County Acute Care Hospitals.

Asthma Deaths:

Deaths due to asthma are rare, especially among children under age 15 (0.22 per 100,000, 2006) but risk
of death increases with agelOB. The U.S. asthma death rate for ages 18-64 was 1.5 per 100,000, while
adults over age 65 had nearly a 3 fold greater risk of asthma death (4.4 per 100,000, 2005-07)""".

Indiana asthma death rates for all age groups were not significantly different than the nation’®. The
state’s asthma mortality fell 38% between 1999 and 2007'%, and U.S. asthma death rate has declined by
22% since 1999'%.
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Gender disparities in asthma mortality continue in the U.S. American women over age 18 experienced
29% greater risk of asthma death than men (Figure 17).

Figure 17 U.S. Gender Trends in Asthma Deaths 2000-2006
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Source: Centers for Disease Control and Prevention. NCHS. National Vital Statistics Reports. Table 2: Asthma -
Age-Adjusted Death Rate per 100,000 population, by Race and Sex, Final Data for 1979-2006.

Similarly, U.S. ethnic disparities in asthma death rates, especially among non-Hispanic Blacks also
persist unchanged over time (Figure 18). Blacks are at three times the risk of death due to asthma (2.8
per 100,000) than are Whites (0.9 per 100,000), and Black women had the highest asthma mortality
rate of any gender/ethnic group. Asthma mortality rates for Hispanics, at 1 per 100,000, was similar to
that for Whites, but 64% lower than among Blacks™"".

Indiana reported 68 deaths attributed to asthma in 2007 or a rate of 1.2 asthma deaths per 100,000
population'™. Indiana has not met the HP2020 targets for asthma deaths in persons ages 35-64 (0.6
per 100,000) or over age 65 (2.3 per 100,000) through 2007. Indiana Blacks also have nearly a three-
fold risk of dying due to asthma, compared to Whites (3.9 versus 1.1 per 100,000 population,
respectively, 2003-05).

Marion County asthma deaths for the period 1997-2007 (total: 152 deaths) yields an estimated annual
asthma mortality rate of 2.0 deaths per 100,000 adult population, or 20 per million [CI: 1.7-2.3] .
County asthma death rates for ages 35-64 are twice that of the U.S. and state, and 30% higher among
persons 65 and older (Table 8). Numbers of county asthma deaths for minority cases are too small to
calculate ethnicity-specific asthma death rates, but we assume patterns are similar to that seen in the
state.
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Figure 18 U.S. Asthma Death Rates by Ethnicity: 2000 to 2006.
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Table 8 Marion County, Indiana and U.S. Asthma Mortality Rates per 100,000 and HP 2020 Objectives

Adults 18+ 35-64 years | 45-64 years | 65+
Marion Co. 2.0 2.2 2.9 5.2
1997-2007
Indiana 1.2 1.08 1.5 4
2005-2007
US 2005- 1.5 1 1.5 4.0
2007
HP2020 - .6 2.3

Source: CDC, NCHS. Compressed Mortality File 1999-2007 Series 20 No. 2M, 2010. CDC WONDER On-line
Database, compiled from Compressed Mortality File 1999-2007

Decreasing Asthma’s Impact:

Asthma triggers vary from case to case, but established indoor triggers include cigarette and other
smoke, mold, dust mites, animal dander, industrial and household chemicals, and exposure to
respiratory infections'*>. Outdoor triggers include pollen and dust, extreme temperatures especially
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cold air, industrial and other sources of air pollutants. Many of these triggers can be controlled or
avoided.

Asthma prevalence and the consequent health care use are increasing among county residents,
especially the young. Public awareness of ways to reduce risk exposure is a first step in lowering rates
of new cases, asthma events and emergency care. The MCPHD works with the Indiana Lung Association
and Smoke Free Indy’s policy initiatives to reduce second-hand tobacco smoke exposure, and increase
smoking cessation efforts, following the clear evidence that reduced exposure lowers both incidence

14 Other initiatives to educate school officials and families include the

and exacerbation of asthma
evaluation of healthy air conditions in schools through the (Asthma Friendly-Schools)'®, daycare
settings, and multi-family housing through the American Lung Association, Indiana Joint Asthma
Coalition (InJAC) and U.S. HUD-EPA funded Healthy Homes programs”e. MCPHD’s Healthy Homes
program follows The Prevention Task Force’s Community Guide “strong-evidence” based in-home
assessments, low-cost education and remediation interventions to reduce asthma triggers™’.

Behavioral interventions for smoking prevention and cessation occur in MCPHD’s many programs for
high-risk current and expectant mothers and their children. Other partners such as the Hoosier
Environmental Council, Improving Kids” Environment (IKE) and the Indiana Department of Environmental
Management (IDEM) lead in evaluating and addressing outdoor environmental triggers and pollutants**®

that may exacerbate asthma™®™.

Timely access to medical evaluation and management of asthma can increase asthma free days and
lower costly medical complications. MCPHD immunizes high risk youth and adults for respiratory
infections such as influenza and pneumonia'®®.  MCPHD’s Asthma Program and the Asthma Alliance of
Indianapolis work to lower ED visits and hospitalizations for children with asthma. They encourage use
of Asthma Action Plans to decrease school absenteeism and to ensure the use of the National Institutes
of Health Asthma Management guidelines. The Asthma program works closely with the MCPHD Indoor
Air Quality program to refer asthma patients to tailored assessments of their homes. These in-home
assessments provide the missing link to an asthma management plan outlined by patients’ health care
providers.

Access to primary care, and capacity to maintain long-term, complex and costly therapies may help
decrease the excess asthma severity and poor health outcomes among low income and low health

21 Education of families, patients and providers supports routine

literacy segments of the population
management of asthma, appropriate use of therapies, and lowering allergen/trigger risk where possible

at home and work.

Two-thirds of asthma-related ED and hospitalization care are paid for by public payers like Medicare and
Medicaid'®’. Improvements in linking public health and primary care approaches to chronic disease
surveillance, referrals, management and community-level changes are being supported in both federal
funding and health reform policies. Medicare and Medicaid, for example, seek clinical interventions to

123

reduce repeated asthma hospitalizations and improve outcomes for patients™. This includes reducing

the disparities in asthma deaths, which while declining, are still more common in minority adults.
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Improved targeting of high-risk asthma patients with advancing age, previous life-threatening asthma
episodes, asthma-related hospital admission(s) in the past year, poor asthma management, lack of

access to health care and current tobacco smoke exposure *** may help avert needless loss of life®.
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