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Introduction

Asthma has emerged as a significant chronic disease
over the past 25 years and continues to be a major public
health problem in the United States (U.S.). In 2007, approx-
imately 18.6 million (8.2%) adults and 6.7 million (9.1%)
children indicated that they currently had asthma.1, 2 The
prevalence for adults and children remained relatively stable
throughout 2001-2004.3, 4 In 2004, there were 1.8 million
asthma emergency department (ED) visits nationally for a
rate of 64 per 10,000.5 Asthma hospitalization and death
rates in the U.S. decreased from 2000 to 2004.3, 4 However,
there were still 444,000 asthma hospitalizations nationally
for a rate of 14.9 per 10,000 and 3,613 deaths due to
asthma in the U.S. for a rate of 1.2 per 100,000.6, 7 In 2004,
more than 14 million school days and 14.5 million work
days were missed due to asthma.8 The estimated annual
costs associated with asthma are nearly $19.7 billion,
including nearly $10 billion in direct health care costs
(mostly for hospitalizations) and $8 billion for indirect
costs such as lost earnings due to illness or death.9

Asthma remains a major problem in New York State (NYS)
with significant public health and financial consequences.
In 2008, an estimated 1.3 million adults and 475,000
children had current asthma. Current asthma prevalence
among adults increased from 6.3% in 1999 to 8.7% in
2008. Asthma prevalence in NYS has been higher than the
national average since 2002. Current asthma prevalence
for children (0-17 years) was 11% for the time period 2006-
2008. There were more than 165,000 ED visits and over
39,000 hospitalizations per year due to asthma for the time

period 2005 to 2007. NYS asthma ED visit and hospitaliza-
tion rates were higher than the national rates for all age
groups and exceeded the Healthy People 2010 objectives.
For 2005-2007, an average of 255 deaths due to asthma
occurred per year in NYS, which is an age-adjusted asthma
mortality rate of 12.5 per one million residents. NYS children
missed more than 1.9 million days of daycare, pre-school
or school due to asthma each year.10 Adults with asthma
reported approximately 7.6 million days within the past year
when they were unable to work or carry out usual activities
because of asthma.10 The total cost of asthma hospitaliza-
tions in NYS in 2007 was approximately $535 million.
Additionally, only 30% of New Yorkers have an asthma
self-management plan to help control their asthma.10

To better understand the burden of asthma in NYS, the
New York State Asthma Surveillance Summary Report was
first developed in 2005 and is updated every two years.
Information is presented on a statewide level and, where
appropriate, at the county level, to assist public health
programs, policy makers and healthcare providers in their
efforts to identify the scope of the problem and design
solutions to reduce the burden of asthma in NYS. Data are
presented for children and adults related to asthma preva-
lence; asthma-related risk behaviors; asthma emergency
department visits; asthma hospitalizations; asthma mortali-
ty; asthma-related information for the Medicaid managed
care population; work-related asthma; asthma-associated
costs; and asthma and the environment.

1
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Asthma Prevalence/Severity

Scheduled Office Visits

Unscheduled Office Visits

ED/Urgent Care

Hospitalization

Quality
of Life

Cost

Pharmacy
Triggers

Mortality

Casual
Factors

Figure 1-1
The Asthma Surveillance Pyramid

Source: Centers for Disease Control and Prevention. “A Public Health Response to Asthma,” PHTN Satellite Broadcast, Course Materials 2001.

CDC defines surveillance as the “ongoing, systematic col-
lection, analysis, and interpretation of health-related data
essential to the planning, implementation, and evaluation
of public health practice, closely integrated with the timely
dissemination of these data to those responsible for

prevention and control.” Various databases are utilized for
surveillance of asthma in NYS, as shown on pages 12 and
13. The NYSDOH is striving to acquire information on all
aspects of asthma as depicted in the surveillance pyramid.

Asthma Prevalence

Asthma prevalence is being assessed through the Behavioral
Risk Factor Surveillance System (BRFSS), the Youth Risk
Behavior Survey (YRBS), the Youth Tobacco Survey (YTS), and
program-based data including Medicaid managed care data.
The Occupational Health Clinic Network (OHCN) and the
Occupational Lung Disease Registry (OLDR) also collect infor-
mation about the incidence of work-related asthma (WRA).

Scheduled and Unscheduled Office Visits

Information about asthma-related outpatient visits for the
Medicaid managed care population is obtained from the
New York State Department of Health (NYSDOH), Office of
Health Insurance Programs (OHIP), Medicaid Encounter Data
System (MEDS). The BRFSS Asthma Call-Back Survey also
has information on scheduled and unscheduled office visits.

Emergency Department and Urgent Care

Information about asthma-related emergency depart-
ment (ED) visits is obtained from data that hospitals are
required to report via the Statewide Planning and Research
Cooperative System (SPARCS) Outpatient Database, as
well as from the Medicaid managed care data that include
ED visits. The BRFSS Asthma Call-Back Survey also has
self-reported information on ED and urgent care visits.

Hospital Discharges

Asthma hospital discharge data are available through the
SPARCS Hospital Inpatient Database. Medicaid managed
care data include information about asthma hospital
discharges. The BRFSS Asthma Call-Back Survey has self-
reported information on asthma-related hospitalizations.

Asthma Surveillance in New York State
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The data presented in this report are useful in characterizing
the NYS population(s) affected by asthma. The following

table summarizes the source(s) of data used for each
asthma indicator:

Most Recent
Indicator Type Source Year of Data

Asthma Prevalence in Children BRFSS 2008
(0-17 Years)

YRBS 2007

YTS 2008

Asthma Prevalence in Adults BRFSS 2008(18+ Years)

Asthma ED Visits SPARCS – Hospital Inpatient 2007
and Outpatient Databases

Asthma Hospital Discharges SPARCS – Hospital Inpatient Database 2007

Asthma Mortality Vital Records 2007

Asthma Prevalence Among
Medicaid Managed Care Enrollees

Asthma-Related Healthcare
Utilization Among Medicaid
Managed Care Asthma NYSDOH OHIP MEDS 2007
Universe Enrollees:
• Asthma outpatient visits
• ED visits
• Hospitalizations
• Pharmacy

Summary of Indicators and Data Sources in This Report

Mortality

Information on asthma mortality is available through
the NYS Vital Statistics database.

Quality of Life

The BRFSS was used to assess the self-reported quality
of life among adults suffering from asthma. Currently, the
BRFSS Asthma Call-Back Survey collects data for several
quality of life measures in both children and adults
with asthma.

Cost

Hospital billing data are available through the SPARCS
database. The Medicaid managed care data system has
estimated cost information for asthma-related ED visits,
hospitalizations, office visits and pharmacy.

Pharmacy

Medicaid managed care has detailed information about
filled prescriptions and costs. The BRFSS Asthma Call-Back
Survey collects information about asthma medication
used by both children and adults with asthma.

Triggers

The BRFSS Asthma Call-Back Survey collects information
about the home environments of people with asthma.
Information about the indoor air quality in schools
with regard to ventilation system problems, visible mold,
moisture or humidity problems, and the presence of vermin
are available from the NYS School Building Condition
Survey (BCS). The Environmental Protection Agency Air
Quality System (EPA AQS) collects information on daily
levels of ozone and particulate matter (PM2.5) in NYS.

Table 1-1
Asthma Indicators and Data Sources in New York State
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Most Recent
Indicator Type Source Year of Data

Quality of Asthma Care: NYSDOH OHIP MEDS 2007
Appropriate Use of Asthma NYS Commercial Insurance Data 2007
Medication Among People

Child Health Plus Data 2007with Persistent Asthma

Asthma-Related Healthcare Costs
Among Medicaid Managed Care
Asthma Universe Enrollees
• Asthma outpatient visits NYSDOH OHIP MEDS 2007
• ED visits
• Hospitalizations
• Pharmacy

Asthma Hospitalization Costs SPARCS – Hospital Inpatient Database 2007

WRA Hospital Discharges SPARCS – Hospital Inpatient Database 2007

WRA Incidence NYS OHCN 2007
NYS OLDR 2007

School Indoor Air Quality NYS School BCS 2005
• Problems in the ventilation system
• Visible mold
• Moisture/humidity problems
• Vermin/pests

Outdoor Air Quality EPA AQS 2007
• Ozone
• Particulate Matter (PM2.5)

Table 1-1 continued
Asthma Indicators and Data Sources in New York State
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Executive Summary

The New York State Asthma Surveillance Summary Report
(October 2009) examines the prevalence and impact of
asthma in NYS, and compares NYS asthma data to United
States data for 2004-2006 and to the Healthy People 2010
asthma-specific objectives. In addition, this report provides
detailed information regarding asthma prevalence in chil-
dren and adults through 2008, and data on risk behaviors,
emergency department visits, asthma hospitalizations, asth-
ma mortality, Medicaid managed care asthma prevalence,

asthma-related utilization of health services and costs,
work-related asthma, and asthma costs through 2007.

This Executive Summary offers highlights of the asthma-
related information in New York State detailed throughout
the report. Results are often presented for single years
as well as for combined years (e.g., results for combined
three year datasets 2005 through 2007 are indicated
as 2005-2007). Refer to individual chapters for detailed
asthma-related information.

2

� One in 11 children and adults in New York State currently
have asthma. This chronic disease remains an epidemic
in New York with significant public health and financial
consequences.

� Overall, there has been an upward trend in the prevalence
of current asthma among New York State residents from
1999 through 2008. New York State asthma prevalence
has also been higher than the national average.

� The asthma hospital discharge rate in New York State
decreased approximately 13% from 1998 to 2007.
In addition, New York State’s asthma mortality rate
decreased 42% in the past ten years.

� Compared to the nation, New York has higher asthma
emergency department and hospital discharge rates for all
age groups. New York State’s rates are roughly two times
higher than the levels targeted in Healthy People 2010.

� Disparities among certain age groups exist. Children
aged 5-9 years in New York State had the highest current
asthma prevalence in 2006-2008. During 2005-2007,
children aged 0-4 years had the highest emergency
department visit and hospital discharge rates compared
to all other age groups.

� Geographic differences continue to be seen. Adults who
live in New York City had lower current asthma prevalence
for 2007-2008, but had higher age-adjusted asthma

emergency department visit, hospital discharge, and
mortality rates in 2005-2007 when compared to
residents in the Rest of State. At the county level, asthma
emergency department visit and hospital discharge rates
varied across New York State for 2005-2007, with the
highest rates in the Bronx.

� Disparities among racial and ethnic groups still persist.
Non-Hispanic Black adults and children experience some
of the highest asthma prevalence rates in New York State.
Non-Hispanic White adults and high school students and
Hispanic middle school students also experience higher
asthma prevalence rates when compared to all other
racial and ethnic groups. In addition, for 2005-2007,
the age-adjusted asthma emergency department visit,
hospital discharge and mortality rates were higher among
non-Hispanic Black and Hispanic New Yorkers than non-
Hispanic Whites.

� The total cost of asthma hospitalizations for 2007 was
approximately $535 million, a 70% increase since 1998.
The average cost per hospitalization was $14,107 in 2007,
a 31% increase from 1998. Among the New York State
Medicaid managed care asthmatic population, more than
$170 million were spent for asthma-related services; the
average cost was $1,069 per asthma enrollee in 2007.

Key Findings
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� Compared to the nation, New York State asthma emergency
department visit rates for combined three year data
(2005-2007) were higher for all age groups. New York State
asthma emergency department visit rates were higher
than the Healthy People 2010 objectives for all age groups,
especially among children aged 0-4 years.

� Compared to the 1999-2001 time period, 2005-2007
New York State asthma hospital discharge rates showed
a reduction (11-20%) for all age groups with the exception
of the population aged 65 years and older. However, New
York State asthma hospital discharge rates were higher
than the United States rates for all age groups. New York

rates were roughly two to three times higher than the
Healthy People 2010 objectives for each age group.

� Compared to the 1999-2001 time period, 2005-2007
New York State asthma mortality rates showed a decrease
for all age groups, ranging from 23% to 37%, with the
exception of the population aged 0-4 years. However,
compared to the nation, New York State asthma mortality
rates were higher for those aged 5-64 years. New York
State met the Healthy People 2010 objective for the 65
year and older age group. New York State mortality rates,
however, were two to four times higher than the Healthy
People 2010 objective for all other age groups.

Tracking Healthy People 2010 Asthma-Specific Objectives in New York State

Current Asthma Prevalence and Risk Behaviors
in Adults (BRFSS), 1999-2008

� There has been an upward trend in the prevalence
of current asthma among New York State residents
from 1999 through 2008.

� In 2008, approximately 1.3 million adult New Yorkers
(8.8%) had self-reported current diagnosed asthma.

� Current asthma prevalence was consistently higher for
females than males. The 2007-2008 prevalence of
current asthma among New York State women (11.0%)
was 75% higher than the prevalence in men (6.3%).

� Current asthma prevalence in New York State for 2007-
2008 was inversely related to annual household income
and educational attainment.

� Adults who live outside New York City (the Rest of
State) had a higher current asthma prevalence (9.4%)
compared to adults who lived in New York City (7.6%)
in 2007-2008.

� In 2007-2008, the percent of current smoking was higher
for adult New Yorkers with asthma (19.9%) compared to
those without asthma (17.6%).

� The prevalence of obesity in 2007-2008 was higher
among adults with asthma (39.1%) compared to non-
asthmatic adult New Yorkers (23.8%).

Current Asthma Prevalence in Children
(BRFSS), 2006–2008

� For 2006-2008, approximately 491,000 (11%) children
(0-17 years) in New York State had current asthma.

� Children aged 0-4 years in New York State had the lowest
current asthma prevalence (7.5%) in 2006-2008, while
children aged 5-9 years had the highest current asthma
prevalence (14.3%).

� In 2006-2008, the current asthma prevalence among
boys (11.4%) in New York State was higher than the
prevalence among girls (10.5%).

� There was no difference in current asthma prevalence
when comparing children living in New York City (11.2%)
to those in the Rest of State (10.9%) for 2006-2008.

� The prevalence of current asthma was much higher
among non-Hispanic Black children (17.3%) in 2006-
2008 compared to non-Hispanic White (8.7%) and
Hispanic (11.1%) children.

� In 2006-2008, New York children from households
with annual incomes less than $25,000 had much
higher current asthma prevalence (approximately 16%)
compared to children from families with annual
household incomes of greater than $75,000 (8.4%).

Prevalence and Risk Behavior Information, New York State Asthma Survey Data, 1999-2008
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� The annual number of asthma emergency department
visits among New York State residents was 159,572
in 2005, 164,116 in 2006, and 161,200 in 2007.

� The annual asthma emergency department visit rate
in New York State was similar for 2005-2007. In 2007,
the asthma emergency department visit rate was 83.5
per 10,000.

� Overall, asthma emergency department visits showed
a seasonal pattern with peaks in the spring and fall,
and declines in the summer.

� For 2005-2007, children aged 0-4 years had the highest
emergency department visit rate compared to all other
ages. The asthma emergency department visit rate
decreased in older age groups.

� For 2005-2007, female New Yorkers had higher crude
and age-adjusted asthma emergency department visit
rates (crude rate: 86.6 per 10,000; adjusted rate:
89.8 per 10,000) compared to males (80.6 per 10,000;
81.8 per 10,000).

� Non-Hispanic Black New Yorkers had crude and age-
adjusted asthma emergency department visit rates
(crude rate: 192.0 per 10,000; adjusted rate: 187.0
per 10,000) that were more than six times higher than
White New Yorkers (29.9 per 10,000; 32.0 per 10,000).

� New York City residents had crude and age-adjusted
asthma emergency department visit rates (crude rate:
128.0 per 10,000; adjusted rate: 130.0 per 10,000)
in 2005-2007 that were approximately 2.5 times higher
than residents in the Rest of State (50.8 per 10,000;
53.2 per 10,000).

� Asthma emergency department visit rates at the county
level varied across New York State for 2005-2007. Residents
of the Bronx had the highest age-adjusted emergency
department visit rate of 246.8 per 10,000 residents.

Asthma Emergency Department Visit Rates for Adults
with Current Asthma (At-Risk Based Rates), 2005-2007

� The annual at-risk based rate for asthma emergency
department visits in New York State increased from 7.4
asthma emergency department visits per 100 adults
with current asthma in 2005, to 8.2 per 100 in 2006.
The rate decreased to 7.4 per 100 in 2007.

� Although the at-risk based rate for asthma emergency
department visits showed a decreasing trend among
non-Hispanic Blacks for 2005-2007, the rate was much
higher (19.6 visits per 100 in 2007) compared to non-
Hispanic Whites (2.8 per 100 in 2007) in New York State.

� For 2005-2007, adults with current asthma in New York
City consistently had a higher at-risk based rate for
asthma emergency department visits compared to those
in the Rest of State (16.7 and 3.8 per 100 in 2007,
respectively). The New York City rate increased from
14.8 per 100 in 2005 to 16.7 per 100 in 2007.

Asthma Emergency Department Visit Rates for Children
with Current Asthma (At-Risk Based Rates), 2006-2007

� For 2006-2007, there were approximately 13 asthma
emergency department visits each year per 100 children
with current asthma in New York State.

� Among New York State children with current asthma
in 2006-2007, the 0-4 year age group had the highest
at-risk based rate for asthma emergency department
visits (27.1 per 100) compared to all other age groups.

� The at-risk based rate for asthma emergency department
visits for 2006-2007 was higher among boys (14.8 per
100) compared to girls (11.0 per 100).

� For 2006-2007, the at-risk based rate for asthma
emergency department visits for non-Hispanic Black
children with current asthma (19.9 per 100) was more
than three times higher compared to non-Hispanic
White children (5.4 per 100). Hispanic children also
had a higher at-risk based rate for asthma emergency
department visits (13.0 per 100) compared to non-
Hispanic White children.

� The at-risk based rate for asthma emergency department
visits for 2006-2007 was 4.6 times higher for children
with current asthma living in New York City (27.0 per
100) compared to those living in the Rest of State
(5.9 per 100).

Asthma Emergency Department Visits, 2005-2007
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� The number of hospital discharges in New York State
due to asthma decreased approximately 11% in the past
ten years from 42,557 in 1998 to 37,950 in 2007.

� Asthma hospital discharge rates showed a 13% decline
from 22.7 per 10,000 residents in 1998 to 19.7 per
10,000 in 2007.

� Overall, asthma hospital discharges showed a seasonal
pattern with peaks in the spring and fall and a decline
in the summer.

� For 1998-2007, the 0-4 year age group had the highest
hospital discharge rate compared to all other age groups.
Each age group showed a downward trend over time
with the exception of the 65 year and older age group.

� For 2005-2007, the crude and age-adjusted asthma
hospital discharge rates for female New Yorkers (23.8
per 10,000; 23.1 per 10,000) were higher compared
to males (17.2 per 10,000; 17.6 per 10,000).

� For the time period 2005-2007, non-Hispanic Black (41.7
per 10,000; 42.3 per 10,000) and Hispanic (37.4 per
10,000; 41.4 per 10,000) New York State residents had
crude and age-adjusted asthma hospital discharge rates
that were almost five times higher than non-Hispanic White
residents (9.3 per 10,000; 8.9 per 10,000).

� New York City residents had crude and age-adjusted
asthma hospital discharge rates (31.5 per 10,000; 31.7
per 0,000) in 2005-2007 that were more than 2.5 times
higher than residents in the Rest of State (12.1 per
10,000; 12.1 per 10,000).

� Asthma hospital discharge rates for 2005-2007 varied
across New York State, with the highest rate in the Bronx
(63.9 per 10,000).

Asthma Hospital Discharge Rates for Adults with
Current Asthma (At-Risk Based Rates), 2001-2007

� For 2001-2007, the annual at-risk based rate for asthma
hospital discharges in New York State decreased from 2.3
asthma hospital discharges per 100 adults with current
asthma in 2001 to 2.0 per 100 in 2007.

� Asthma hospital discharges among those with current
asthma increased with age. The 65 year and older age
group (3.9 per 100 in 2007) consistently had the highest
at-risk based rate for asthma hospital discharges
compared to other adult age groups in New York State.

� For 2001-2007, among adults with current asthma in New
York State, women consistently had higher at-risk based
rates for asthma hospital discharges compared to men
(2.1 versus 1.7 per 100 in 2007, respectively). Over this
time period, the rate decreased for both women and men.

� For 2001-2007, among adults with current asthma, non-
Hispanic Blacks (4.3 per 100 in 2007) and Hispanics
(3.0 per 100 in 2007) consistently had higher at-risk based
rates for asthma hospital discharges compared to non-
Hispanic Whites (0.9 per 100 in 2007) in New York State.

� For 2001-2007, the at-risk based rate for hospital
discharges among adults with current asthma living
in New York City was much higher compared to those
in the Rest of State (4.6 versus 1.0 per 100 in 2007).

Asthma Hospital Discharge Rates for Children with
Current Asthma (At-Risk Based Rates), 2006-2007

� For 2006-2007, there were 2.6 asthma hospital
discharges each year per 100 children with current
asthma in New York State.

� Among New York State children with current asthma, the
0-4 year age group had the highest 2006-2007 at-risk
based rate for asthma hospital discharges (7.1 per 100)
compared to all other age groups.

� The at-risk based rate for asthma hospital discharges
for 2006-2007 was higher among boys (3.0 per 100)
compared to girls (2.2 per 100).

� For 2006-2007, the at-risk based rate for asthma
hospital discharges was highest among non-Hispanic
Black children with current asthma (4.0 per 100)
compared to Hispanics (2.6 per 100) and non-Hispanic
Whites (1.3 per 100).

� The at-risk based rate for asthma hospital discharges
for 2006-2007 was more than four times higher
for children with current asthma living in New York City
(5.4 per 100) compared to those living in the Rest
of State (1.2 per 100).

Asthma Hospital Discharges, 1998-2007
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� An annual average of 255 deaths were due to asthma
in New York for 2005-2007, for a rate of 13.2 deaths
per 1 million residents.

� In the past ten years, New York State’s asthma mortality
rate decreased 42% from 20.7 per 1 million residents
in 1998 to 12.0 per 1million residents in 2007. Similar
decreases were seen for residents of the Rest of State
and New York City.

� New York State women had a higher 2005-2007 age-
adjusted asthma mortality rate (13.7 per 1,000,000)
compared to men (10.7 per 1,000,000).

� Non-Hispanic Black (31.1 per 1,000,000) and Hispanic
(19.8 per 1,000,000) New York State residents had
much higher age-adjusted mortality rates compared
to non-Hispanic White residents (7.4 per 1,000,000).

� For 2005-2007, New York City’s age-adjusted asthma
mortality rate (18.5 per 1,000,000) was more than
double the rate for the Rest of State (8.2 per 1,000,000).

Asthma Mortality Rates for Adults with
Current Asthma (At-Risk Based Rates), 2001-2007

� For 2001-2007, the annual at-risk based rate for asthma
mortality in New York State decreased from 30.1 asthma
deaths per 100,000 adults with current asthma in 2001
to 17.2 per 100,000 in 2007. Similar decreases were
seen for residents of the Rest of State and New York City.

� For 2001-2007, the at-risk based rate for asthma mortality
among women with current asthma showed a downward
trend over time while the rates for men fluctuated.

� For 2001-2007, among adults with current asthma,
non-Hispanic Blacks (36.7 per 100,000 in 2007) and
Hispanics (21.2 per 100,000 in 2007) consistently had
higher at-risk based rates for asthma mortality compared
to non-Hispanic Whites (12.9 per 100,000 in 2007).

� Among adults with current asthma, the 2007 at-risk
based rate for asthma mortality was approximately four
times higher for residents with current asthma in New York
City compared to those in the Rest of State (38.0 versus
9.2 per 100,000).

Asthma Mortality, 1998-2007

Asthma Prevalence Among the
Medicaid Population, 2006-2007

� There were 162,204 (10.1%) and 161,763 (10.4%)
Medicaid managed care enrollees that were classified as
asthma universe in 2006 and 2007, respectively.

� There was a slight increase in asthma universe prevalence
for Medicaid managed care enrollees across all age
groups and race/ethnic groups between 2006 and 2007.

� The highest prevalence rate of asthma universe among
Medicaid managed care enrollees was observed among
the 0-4 year and 5-9 year age groups, Hispanics and non-
Hispanic Blacks, and residents in the Rest of State.

� There were 50,327 (4.6%) and 49,210 (4.7%) Medicaid
managed care enrollees that were classified as persistent
asthmatics in 2006 and 2007, respectively.

� The highest persistent asthmatic prevalence was seen
among those aged 57-64 years, Hispanic enrollees, and
enrollees in the Rest of State.

Utilization of Health Services by the Medicaid Managed
Care Asthma Universe Population, 2006-2007

� Overall, there were more than 170,000 physician visits
each year for 2006 and 2007; 57,392 outpatient clinic
visits in 2006 and 51,042 in 2007; 34,555 and 33,583
ED visits; and 8,094 and 6,201 hospitalizations due to
asthma among the asthma universe population in 2006
and 2007, respectively. For the same time period, more
than 1.1 million asthma-related pharmacy claims were
filled each year.

� The highest rate of physician visits was seen among
children aged 0-4 years and 5-9 years (116 visits
per 100 asthma universe enrollees in 2006 and
118 per 100 in 2007).

� The overall asthma outpatient clinic visit rate was
35 and 32 visits per 100 asthma universe individuals
in 2006 and 2007, respectively.

Program-Based Asthma Surveillance
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� Asthma emergency department visit rates varied by
age group with the highest rate among children aged
0-4 years (26 per 100 in 2006 and 2007).

� Hospitalization rates due to asthma were highest among
very young children aged 0-4 years (9 per 100 in 2006
and 6 per 100 in 2007).

� Asthma-related pharmacy claim rates increased with age.
The highest rate was among adults aged 57-64 years
(1,095 and 1,146 claims per 100 in 2006 and 2007,
respectively).

� Physician visit rates were higher for Medicaid managed
care asthma universe enrollees in the Rest of State
compared to those in New York City.

� Rates of outpatient clinic visits, asthma emergency
department visits, and hospitalizations were higher among
Medicaid managed care enrollees with asthma who reside
in New York City compared to those in the Rest of State.

Managed Care Quality Assurance Reporting
Requirement Asthma-Specific Indicator, 2005-2007

� Among Commercial insurance, Child Health Plus and
Medicaid managed care plans, the proportion of children
aged 5–17 years with persistent asthma who received
appropriate medications increased slightly from 2005
to 2007.

� For 2005-2007, the proportion of persistent asthmatic
adults (18-56 years) who received appropriate medications
for asthma increased slightly for both Commercial
insurance and Medicaid managed care plans.

� In 2007, among Commercial and Child Health Plus
plans, 95% of children with persistent asthma received
appropriate medications for asthma, compared to 92%
for children with persistent asthma in Medicaid managed
care plans.

� In 2007, the proportion of adults with persistent asthma
receiving appropriate asthma medications was slightly
higher among Commercial than Medicaid managed care
plan enrollees (92% and 90%, respectively).

� For 2005, approximately 11.4% of adults with current
asthma in New York State indicated that either a health
professional had informed them they had work-related
asthma, or they had informed a health professional of such.

� For 1998-2007, work-related asthma hospital discharges
ranged from 47 to 72 per year in New York State.

� The average length of stay for a work-related asthma
hospitalization decreased over time from 4.3 to 4.0 days
while the average cost increased for the 1998-2007 time
period. The cost of a work-related asthma hospitalization
in 2007 was approximately $630,000.

Work-Related Asthma, 1998-2007

� The total cost of asthma hospitalizations in New York State
for 2007 was approximately $535 million, a 70% increase
in cost since 1998 ($315 million). The Consumer Price
Index-adjusted asthma hospitalization cost increased
17% from the 1998 adjusted cost of $457 million.

� The average cost per asthma hospitalization increased
91% from $7,399 in 1998 to $14,107 in 2007. The
average adjusted asthma hospitalization cost increased
31% over this time period. This occurred despite
the average length of stay for an asthma hospitalization
decreasing 10% from 4.0 days to 3.6 days for the
same time period.

� The average cost per asthma hospitalization increased
with age. The 2007 average costs ranged from $8,343
for the 0-4 year age group to $21,502 for those aged
65 years and older.

� In 2007, among the Medicaid managed care population,
over $170 million was spent on more than 160,000
asthma universe individuals for asthma-related services.
The average cost was $1,069 per asthma enrollee.

Asthma Costs, 1998-2007
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New York State School Building
Condition Survey, 2005

� Although relatively few school buildings reported having
visible mold (5.4%), almost 40% reported at least one
type of moisture or humidity problem, which can indicate
potential for mold growth.

� More than 10% of buildings reported potential diesel
intrusion, dirt or dust near or in the ventilation system,
and poorly functioning dampers. While fewer than
10% reported inadequate fresh air for ventilation, over
one-third (36.2%) did not know whether the system
was providing enough fresh air.

� Fewer than 5% of buildings reported rodents,
cockroaches, wood eating insects or other pests.

Outdoor Air Quality

� For 2005-2007, there were a number of unhealthy ozone
days each year at several locations across the state.
Elevated ozone levels occurred most commonly near and
downwind of major cities. Unhealthy ozone days mainly
occur from May through September. The frequency of
unhealthy ozone days per year in New York City tended
to decline over the time period from 1997 to 2007.

� The number of days for 2005-2007 when fine particle
concentrations were unhealthy for sensitive groups such
as asthmatics was greatest in the New York City area,
less in the smaller-sized cities, and lowest in rural areas.
The frequency of unhealthy fine particle days per year
in New York City tended to decline over the time period
from 2000 to 2007.

Asthma and the Environment
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New York State Department of Health
Asthma Plan and Asthma Initiatives

New York State is committed to improving the quality of life
for those with asthma and their families. The goals of the
New York State Asthma Plan (NYSAP) for 2006-2011 are:

� Seamless, evidence-based, patient/family centered
asthma care exists for all New Yorkers with asthma.

� Disparities in asthma diagnosis, treatment and
outcomes are eliminated.

� “Asthma-friendly” communities exist in New York.

� Policy makers, health care providers and consumers
have an increased understanding of asthma, and treat
and manage asthma effectively.

� A statewide public/private collaboration exists
to shape, implement and monitor New York’s action
which will improve asthma outcomes in New York.

To achieve the goals of NYSAP, the Asthma Partnership
of NY (APNY), a public and private collaboration, mobilized
a coalition of statewide partners to plan, implement and
evaluate population-based and patient-centered strategies
to improve asthma-associated outcomes. The APNY
connects more than one thousand organizations across
the state, including multiple state agencies such as the
New York City Department of Health and Mental Hygiene,
the New York City Asthma Partnership, the New York City
Department of Education, the Business Council of the

State of New York, medical societies, regional asthma
coalitions, professional societies and associations, health
plans, local health departments, hospitals, clinics, home
intervention programs, and community organizations,
to implement key asthma initiatives.

The numerous initiatives underway to meet the
NYSAP goals are organized into four focus areas:
(1) Surveillance and Program Evaluation; (2) Health Care;
(3) Community-Based Initiatives; and (4) Environmental
and Occupational Health.

Overview of New York State Department of Health Asthma Plan and Asthma Initiatives

Asthma Partnership of New York (APNY)

A selection of New York’s initiatives/activities includes
the following:

Surveillance and Program Evaluation

� Maintaining and updating existing measures for the
following datasets: Behavioral Risk Factor Surveillance
System (BRFSS); BRFSS Asthma Call-Back Survey;
emergency department (ED) visit data; hospital
discharge data, mortality data, Medicaid encounter
data, Occupational Lung Disease Registry; Occupational
Health Clinic Network data; and the Youth Risk Behavior
Survey. Specifically:

– Asthma population-based survey surveillance:
collect data and analyze lifetime and current asthma
prevalence, age of diagnosis, symptoms/episodes,
knowledge of asthma/management plan, medications,
modifications to environment, school/work-related
asthma, and access to care information annually using
the BRFSS Core Survey and the BRFSS (Child and
Adult) Asthma Call-Back Survey.

– Asthma ED visit surveillance: obtain data and analyze
asthma ED visit rates by socio-demographic categories
as well as generate asthma ED visit rates at the state,
regional, county and ZIP code levels.

Asthma Initiatives in New York State

3
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– Asthma hospital discharge surveillance: obtain data
and analyze asthma hospital discharge rates by socio-
demographic categories as well as generate asthma
hospital discharge rates at the state, regional, county
and ZIP code levels.

– Asthma mortality surveillance: obtain and analyze
crude and age-adjusted asthma mortality rates
by socio-demographic categories as well as generate
asthma mortality rates at the state, regional, and
county levels.

– Asthma Medicaid surveillance: utilize Medicaid
encounter and claim data derived from the Office
of Health Insurance Programs to assess asthma
prevalence, costs, healthcare utilization, and quality
of care among the Medicaid population.

– Work-related asthma surveillance: assess work-related
asthma incidence utilizing the Occupational Lung
Disease Registry and the Occupational Health Clinic
Network. Work-related asthma hospitalizations and
costs in NYS are generated using hospital discharge
data, the BRFSS Core Survey, and the BRFSS Adult
Asthma Call-Back Survey.

� Disseminating updated NYS asthma surveillance
information via surveillance reports, presentations and
articles, as well as electronically utilizing the NYSDOH
public website (see www.health.state.ny.us/statistics/
ny_asthma/index.htm). The following asthma information
is presented on the NYSDOH public website:

– Lifetime and current asthma prevalence by selected
socio-demographic groups are presented for the
United States (U.S.) and NYS. Asthma prevalence
data are produced from the responses to two asthma
questions on the BRFSS Core Questionnaire.

– ED and hospital discharge data from the are used
to create county-specific and ZIP code level asthma
ED and hospital discharge data, organized by regions
within NYS.

– Death certificate data from the NYS Vital Statistics
database are used to create both crude and
age-adjusted county-specific asthma death rates,
organized by regions within NYS.

� Providing technical assistance: Technical assistance
regarding needs assessment, program targeting, evidence-
based interventions and program monitoring and
evaluation are provided to local health departments,
hospitals, regional asthma coalitions and other partners.

� Evaluating NYS Asthma programs and initiatives:
Evaluations have been conducted for the NYS Asthma
Regional Asthma Coalitions, the Open Airways Program,
NYS School-based Health Centers Asthma Learning
Collaborative, and NYS School-based Health Centers
Asthma and Influenza Vaccination Campaign.

� Evaluating the NYS Asthma Control Program (ACP): NYS
will be developing and implementing a five-year asthma
evaluation plan for the NYS ACP based on the CDC
Framework for Program Evaluation in Public Health.

Health Care

� Child Health Plus: Child Health Plus provides coverage
to children under the age of 19 residing in NYS with
limited family incomes and no health insurance (see
www.health.state.ny.us/nysdoh/chplus/).

� Family Health Plus: Family Health Plus is available to
adults between the ages of 19 and 64 who are residents
of NYS and are either U.S. citizens or fall under one
of many immigration categories, who do not have health
insurance and have incomes too high to qualify for
Medicaid (see www.health.state.ny.us/nysdoh/fhplus/).

� Healthy New York: Healthy New York is a program for
uninsured employed individuals and students who are
no longer insured under their families’ coverage (see
www.ins.state.ny.us/website2/hny/english/hny.htm).

� Medicaid: Medicaid recipients have access to a benefit
package covering services necessary to manage asthma,
including but not limited to medications and prescription
drugs, spacers, peak flow meters, nebulizers, pulmonary
diagnostic tests, doctor visits and hospital care (see
www.nyhealth.gov/health_care/medicaid/index.htm).

� Quality Assurance Reporting Requirements (QARR)
Report: The QARR report measures the effectiveness of
managed care plans in treating asthma. The most recent
version of this report identifies how Medicaid managed
care plans and commercial insurance plans perform on
specific health measures, including asthma management.
The report represents one of the most comprehensive
report cards for managed care in the nation (see
www.health.state.ny.us/health_care/managed_care/
qarrfull/qarr_2008/index.htm).

� NYS Asthma Guideline: Based on the Clinical Application
of the National Asthma Education and Prevention Program
(NAEPP) Expert Panel Report-3 (EPR-3): Guidelines for
the Diagnosis & Management of Asthma, a NYS expert
panel produced a decision support tool that established
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a common standard of care for providers and health plans.
The tool, Clinical Guideline for the Diagnosis, Evaluation,
and Management of Adults and Children with Asthma, has
been endorsed by professional societies, associations and
health plans and distributed to over 20,000 physicians
in NYS (see www.health.state.ny.us/diseases/asthma/pdf/
2009_asthma_guidelines.pdf).

� Asthma in Primary Care Practice: NYSDOH supported
Dr. Mamta Reddy, Chief of Allergy and Immunology, Bronx-
Lebanon Hospital Center and Director of the South Bronx
Asthma Partnership to develop a case study based DVD.
The DVD, Clinical Application of the National Asthma
Education and Prevention Program (NAEPP) Expert Panel
Report-3: Guidelines for the Diagnosis & Management
of Asthma, is based on the NAEPP EPR-3 and promotes
the translation of the asthma guidelines into primary care
practice. This activity has been reviewed and is acceptable
for three evidenced-based CME credits by the American
Academy of Family Physicians. This DVD is available until
May 31, 2011 for distance learning opportunities for
health care providers (see //jeny.ipro.org/files/Asthma/).

� Asthma Model Benefit Package: This assessment of public
health insurance (Medicaid, Family Health Plus and Child
Health Plus) benefit coverage for asthma care includes
explaining how the benefit packages differ and how they
could be better aligned to support good asthma care.

� Asthma Self-Management Education: A new Social
Services Law (§ 365-A 2 (r)) that became effective
July 1, 2008 allows NYS Medicaid to cover asthma self-
management education for Medicaid beneficiaries
diagnosed with asthma when these services are ordered
by a physician, registered physician’s assistant,
registered nurse practitioner, or a licensed midwife.
Self-management education is to be provided by a New
York State licensed, registered, or certified health care
professional, who is also certified as an educator by the
National Asthma Educator Certification Board. Certified
Asthma Educators (AE-Cs) are required to enroll in the
NYS State Medicaid program as non-billing providers
and must be employed by or contract with an appropriate
billing provider. For more information about AE-C
enrollment forms and instructions see www.emedny.org/
info/ProviderEnrollment/index.html. For detailed
information regarding asthma education services,
refer to the October 2008 Medicaid Update (see
www.nyhealth.gov/health_care/medicaid/program/
update/2008/2008-10.htm#dia).

Community-Based Initiatives

� Asthma Website: The NYSDOH maintains an asthma
website (see www.health.state.ny.us/diseases/asthma/
index.htm) for all New Yorkers to obtain current
information on asthma surveillance, interventions,
care and educational materials.

� Regional Asthma Coalitions: Eleven regional asthma
coalitions work to mobilize local resources to reduce
morbidity and mortality through advocacy, education,
partnerships and interventions. Program results indicate
this is an effective strategy for addressing asthma
regionally (see www.health.state.ny.us/diseases/asthma/
coalitions.htm).

� NYS Asthma Outcomes Learning Network: The NYSDOH
Asthma Program has partnered with the National Initiative
for Children’s Health Care Quality and the 11 regional
asthma coalitions to improve the quality of asthma
care among children in New York. Each year, 11 asthma
improvement teams, representing large health care
and community systems, receive training in quality
improvement practices, then apply these methods locally
and share key learning principles through this Network.
More than 40 teams and over 250 health care leaders
have been trained.

� School-Based Health Centers (SBHCs): There are 217
SBHCs in NYS that play a critical role in providing primary
and preventive care to children, including quality asthma
care and management (see www.health.state.ny.us/
nysdoh/school/).

� School-Based Health Center Quality Improvement
Collaborative: A Quality Improvement Collaborative to
improve asthma care is being conducted in thirty-five
school-based health centers. This initiative produces
changes in the system of care within the centers to
improve outcomes for all children with asthma, especially
among children with poorly controlled asthma. This 18-
month initiative uses the Breakthrough Series methodology
developed by the Institute for Healthcare Improvement.11

� Asthma and Influenza: The NYSDOH launched an Asthma
and Influenza Education Campaign to raise awareness
about the importance of receiving influenza vaccinations,
especially for those with asthma. Educational materials
for providers, people with asthma and their families, and
the community were developed and are available on the
public web site (see www.health.state.ny.us/diseases/
asthma/influenza).
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� Winning with Asthma – Coaches Clipboard Program:
This 30-minute online educational program was created
to train coaches about asthma, how this condition affects
an athlete’s ability to compete, and how a coach can
help athletes control their asthma while playing their
very best (see www.health.state.ny.us/diseases/asthma/
athletic_field.htm). The Asthma Program is promoting
this program among coaches of youth sports and
activities, athletic directors, physical education teachers
and school nurses.

� Treatment of Students with Asthma: NYS Legislation passed
in 1998 (Education Law 16, Article 19, Section 916)
requires schools and Boards of Cooperative Educational
Services (BOCES) to allow students who have been
diagnosed by a physician with a severe asthmatic condition
to carry and use prescribed inhalers for the school day.

Environmental and Occupational Health

� Healthy Neighborhoods Program: The Healthy Neighbor-
hoods Program provides in-home assessments and
interventions for asthma, tobacco cessation, indoor air
quality, lead and fire safety in selected communities
throughout NYS. For residents with asthma, interventions
may include asthma trigger education; dust, mold,
and pest control measures; distribution of pillow and
mattress covers; and smoking cessation education.
An evaluation of the asthma component of this program
for 1997 to 2000 found that it reduced hospitalizations
and was cost-effective.

� Healthy Home Environments for New Yorkers with
Asthma (HHENYA): People with asthma frequently live
in environments that exacerbate their symptoms and
minimize their ability to control their asthma. In Western
NY, the NYSDOH collaborated with four managed care
plans and the Erie County Healthy Neighborhoods Program
to develop and implement a pilot program to integrate
management of environmental triggers into routine asthma
care. Participating health plans identify and refer eligible
patients to the HHENYA program, which provides each
patient with an in-home assessment, education, supplies
and referrals to address environmental and other problems
identified for the home visit. To reinforce the education
provided, a summary of the home visit is sent to each
patient, his or her doctor and the referring health plan.
On a statewide level, the NYSDOH launched the NYS
Asthma-Friendly Homes Network to serve as a venue
for similar programs to connect, share lessons learned
and mentor new programs.

� School AIR Collaborative (Addressing Indoor Air Quality
(IAQ) Roadblocks): Many resources are available to help
schools identify and fix IAQ problems that may affect
students and staff with asthma, but these resources are
not always used. Findings suggest that even when policies
or practices do exist, they are not always enforced or fully
implemented. An interdisciplinary team within the NYS
Asthma Program worked with 10 schools in the Capital
District region to learn more about potential barriers to
implementation of IAQ programs and to identify strategies
for overcoming those barriers.

� School Environmental Assessment Project: This project
entailed surveying school nurses, custodians and district
facilities managers to determine the influence of the
school environment on childhood asthma. The NYS
Education Department’s (NYSED) 2000 Building Condition
Survey provided information about the overall condition
of NYS school buildings and the condition of building
systems (e.g., ventilation, plumbing). Hospitalization data
were also analyzed to identify patterns that may be linked
to these school building conditions. A summary report,
Asthma and the School Environment in NYS, was
disseminated to school districts and stakeholders across
NYS to share project findings and statewide information
that may help schools to create asthma-friendly learning
environments (see www.health.state.ny.us/diseases/
asthma/asthma_in_schools.htm).

As a result of collaboration with the NYSED, the 2005
Building Condition Survey also provides information about
the presence of potential environmental asthma triggers
and actions schools are taking to improve indoor air quali-
ty. This collaboration will continue to augment the utility
of future Building Condition Surveys for assessing building
conditions that can impact indoor air quality and occupant
respiratory health. Data from the Building Condition
Survey, together with attendance and academic test score
data from NYSED, hospitalization data, teacher surveys
and selected school walkthroughs, are being used in a
new study examining the relationship between occupant
health and performance and “green” school characteristics
such as good lighting, acoustics and indoor air quality.

� Occupational Lung Disease Toolkit: A health care
provider toolkit for improving the recognition and reporting
of occupational lung diseases, including work-related
asthma, was developed and distributed. A brochure, Is
Your Asthma Work-Related?, was also developed to help
workers identify whether they have work-related asthma
(see www.health.state.ny.us/environmental/workplace/
lung_disease_registry/).
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� Air Quality Health Advisories: The Commissioners of
the NYSDOH and the NYS Department of Environmental
Conservation (NYSDEC) have agreed to issue a joint
press release when forecasted ground-level ozone or fine
particle ambient (or air pollution) concentrations are
of concern, especially for people with health conditions
such as asthma. Local health units and media outlets are
notified of advisories in their regions and are directed to
the NYSDOH and NYSDEC websites which provide advice
on ways to reduce exposure and steps that citizens can
take to reduce air pollution (see www.health.state.ny.us/
environmental/air_quality/index.htm#outdoor_air and
www.dec.ny.gov/public/43563.html).

� Stop Smoking Initiative for Idling Trucks: A NYSDEC
initiative, Stop Smoking and Idling Trucks Initiative,
addresses urban outdoor air quality in environmental
justice communities that suffer from high asthma and
high traffic volume by targeted enforcement of smoking or
idling trucks in violation of the state air quality regulations.
The pilot program, which launched in November 2007,
focused on East Harlem, where asthma hospitalization
rates are four times the national average. Under the
initiative, NYSDEC law enforcement officers issue tickets
to diesel trucks that fail to comply with state standards
on emissions and to trucks or buses idling illegally.
In November 2008, NYSDEC expanded the initiative
statewide with targeted enforcement in disproportionally
impacted communities in the Albany and Newburgh areas.

� Environmental Education and Outreach Project: Through
this project, a statewide asthma educational needs
assessment was conducted to determine key messages
and best practice educational materials regarding the
environmental and occupational triggers of asthma. The
assessment found persistent problems in communication
between providers and their patients. As a result, three
new brochures were developed to enhance communication
between patients and providers. A new brochure, designed
to meet a range of literacy skills was recently finalized
(see www.nyhealth.gov/diseases/asthma/brochures.htm).

� Environmental Public Health Tracking (EPHT): EPHT is the
ongoing collection, integration, analysis and interpretation
of data on environmental hazards and potential health
effects related to exposures to these hazards. The NYSDOH
received a five-year grant from the Centers for Disease
Control and Prevention (CDC) in 2006 to develop an EPHT
network that is tracking a core set of nationally consistent
data relating to issues such as asthma, ambient air
concentrations of ozone and fine particles. The NYS
EPHT program is collaborating with the NYSDOH Asthma
Program, the NYSDEC, CDC and the U.S. Environmental
Protection Agency to disseminate coherent public
health messages based on the analyses of these data
(see www.health.state.ny.us/environmental/public_
health_tracking/).

� Environmental Health Research: The NYSDOH supports
continuing analysis and exploration to determine the key
environmental factors contributing to asthma development
and morbidity. Recent and ongoing research efforts include
various studies of the potential health effects associated
with ambient air contaminants; a study of the potential
health impact of residential proximity to large NYS airports;
a study of meteorological conditions and health outcomes;
assessment of asthma and contributing factors in the
school and home environments; a study of green school
building attributes and occupant health and performance;
and follow-up health studies of World Trade Center
responders and community residents. The NYSDOH builds
upon information from environmental asthma research to
develop more effective public health programs aimed at
reducing or eliminating exposure to environmental factors.
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Tracking Healthy People 2010
Asthma-Specific Objectives in New York State

Sponsored by the U.S. Department of Health and Human
Services, the Healthy People 2010 initiative is a compre-
hensive set of disease prevention and health promotion
objectives for the nation to achieve over the first decade of
this century. Created by scientists both inside and outside
of government, it identifies a wide range of public health
priorities that can be used by individuals, states, communi-
ties, and professional organizations to develop health
improvement programs.12

The Healthy People 2010 objectives are national bench-
marks. The asthma-specific objectives help to guide NYS in

advancing asthma prevention and control efforts, comparing
its progress with other states and, ultimately, documenting
New York’s contribution towards achieving national objectives.

This section provides the Healthy People 2010 national
objectives and updated data for asthma ED visits, asthma
hospitalizations and asthma mortality for NYS and the
U.S.13 Additional national asthma data for previous years
and by race and gender are generated from DATA 2010,
an interactive database system developed by the Division
of Health Promotion Statistics at the National Center for
Health Statistics.14

4

Compared to the nation, NYS asthma emergency
department (ED) visit rates were higher for all groups.
NYS asthma ED visit rates were higher than the

Healthy People 2010 objectives for all age groups,
especially among children aged 0-4 years (Table 4-1).

Table 4-1
Asthma Emergency Department Visit Rate per 10,000 Residents by Age Group, New York State (2005-2007),
United States (2004-2006), and Healthy People 2010 Objectives

New York United States Healthy People
Age Group (2005-2007) (2004-2006) 2010

0–4 218.1 148.3 80.0

5–64 81.6 57.4 50.0

65+ 32.3 22.8 15.0

Asthma Emergency Department Visits
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Asthma Mortality

Compared to the 1999-2001 time period, the most
recent data for NYS (2005-2007) showed a reduction for
asthma hospital discharge rates for all age groups, ranging
from 11% to 20%, with the exception of the population
aged 65 years and older. However, compared to the nation,

NYS asthma hospital discharge rates were higher for all age
groups. The 2005-2007 figures show that New York rates
were still roughly two to three times higher than the Healthy
People 2010 objectives for each age group (Table 4-2).

Asthma Hospital Discharges

Table 4-2
Asthma Hospital Discharge Rate per 10,000 Residents by Age Group, New York State (1999-2007),
Healthy People 2010 Objectives, and United States (2006)

Compared to the 1999-2001 time period, the most
recent data for NYS (2005-2007) showed a decrease
in asthma mortality rates for all age groups, ranging from
23% to 37%, with the exception of the population aged
0-4 years. However, compared to the nation, NYS asthma

mortality rates were higher for those aged 5-64 years. NYS
met the Healthy People 2010 objective for the 65 year and
older age group. However, NYS mortality rates were two to
four times higher than the Healthy People 2010 objectives
for all other age groups (Table 4-3).

Table 4-3
Asthma Mortality Rate per 1,000,000 Residents by Age Group, New York State (1999-2007),
United States (2005), and Healthy People 2010 Objectives

New York United Healthy
States People

Age Group 1999-2001 2001-2003 2003-2005 2005-2007 2006 2010

0–4 73.3 71.8 67.7 58.8 43.3 25.0

0–17 35.7 34.8 34.4 29.7 18.0 17.3

5–64 17.8 17.3 17.2 15.8 10.8 7.7

65+ 25.4 26.7 30.0 29.9 23.7 11.0

New York United Healthy
States People

Age Group 1999-2001 2001-2003 2003-2005 2005-2007 2006 2010

0–4 1.9 3.5 2.4 1.9 2.0 0.9

5–14 5.0 5.5 4.6 3.3 2.4 0.9

15–34 6.9 5.7 5.3 5.1 4.1 1.9

35–64 22.6 21.2 17.5 14.3 12.7 8.0

65+ 55.1 50.1 50.0 42.2 52.3 47.0
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Asthma Survey Data

There are several different sources for prevalence data.
However, population-based surveys are among the most
commonly used sources for asthma prevalence. The word-
ing of questions may differ between surveys, or can change
from year to year.15 Asthma prevalence from survey data
for children and adults in New York State (NYS) and/or
the United States (U.S.) is presented in this chapter.

The following surveys are included:

� Behavioral Risk Factor Surveillance System,
1999-2008

� Youth Tobacco Survey, 2008

� Youth Risk Behavior Survey, 2007

5

Highlights: Asthma Survey Data

Behavioral Risk Factor Surveillance System,
1999-2008

Current Asthma Prevalence and Risk Behaviors in Adults,
1999-2008

• In 2008, approximately 1.3 million adult New Yorkers
(8.8%) had self-reported current asthma.

• During 1999-2008, there was an upward trend in the
prevalence of current asthma among NYS residents.

• Adults who lived in the Rest of State had a higher
current asthma prevalence rate (9.4%) compared to
adults who lived in New York City (7.6%) in 2007-2008.

• For the past ten years, current asthma prevalence
varied by age group and fluctuated over time.
In 2007-2008, adults aged 55-64 years had the
highest current asthma prevalence (10.1%), while
adults 65+ years had the lowest prevalence (7.6%).

• Current asthma prevalence was consistently higher for
females than males. The 2007-2008 prevalence of
current asthma among New York State women (11.0%)
was 75% higher than the prevalence in men (6.3%).

• For the past ten years, current asthma prevalence
varied by race and ethnicity. In 2007-2008, non-
Hispanic Black (8.5%) and non-Hispanic White
(8.9%) New Yorkers had slightly lower prevalence
than Hispanic (9.0%) New Yorkers.

• Current asthma prevalence in 2007-2008 was
highest in adults who had not graduated from
high school (10.9%), while college graduates had
the lowest prevalence (7.2%). This pattern was
consistent over the past ten years.

• For the past ten years, current asthma prevalence
was inversely proportional to annual household
income. In 2007-2008, current asthma prevalence
was highest for adults with annual household
income levels less than $15,000 (15.2%). Adults
in households with incomes of $75,000 or more
had the lowest prevalence (6.8%).

• The 2007-2008 prevalence of current smoking was
higher for adult New Yorkers with asthma (19.9%)
compared to those without asthma (17.6%).

• In 2007-2008, 31.4% of adult New Yorkers with
asthma reported no leisure time activity for the past
month compared to 24.9% of those without asthma.

• In 2007-2008, 39.1% of adults with asthma were
obese compared to 23.8% of adults without asthma
in New York State.
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Current Asthma Prevalence in Children, 2006-2008

• For 2006-2008, approximately 491,000 (11%)
children (0-17 years) in New York State had
current asthma.

• In 2006-2008, children aged 0-4 years in New York
State had the lowest current asthma prevalence at
7.5%, while children aged 5-9 years had the highest
current asthma prevalence at 14.3%.

• In 2006-2008, the prevalence among boys (11.4%)
was higher than the prevalence among girls (10.5%)
residing in New York State.

• Children who live in New York City had higher
current asthma prevalence (11.2%) in 2006-2008
compared to children in the Rest of State (10.9%).

• The prevalence of current asthma was higher among
non-Hispanic Blacks (17.3%) in 2006-2008
compared to non-Hispanic White (8.7%) and
Hispanic (11.1%) New Yorkers.

• In 2006-2008, New York children from households
with an annual income less than $25,000 had
higher current asthma prevalence compared
to children from families with annual household
incomes of $25,000 or more.

Youth Tobacco Survey, 2008

Current Asthma Prevalence and Asthma Episodes
or Attacks in Middle and High School Students

• In 2008, current asthma prevalence was 19.6%
for middle school students and 20.7% for high
school students.

• Current asthma prevalence in 2008 was 21.3%
for middle school students in New York City and
18.5% for middle school students in the Rest of
State. Among high school students, current asthma
prevalence for those in New York City was 20.3%
and 21.0% for students in the Rest of State.

• Male and female middle school students had similar
current asthma prevalence (20.0% and 19.0%,
respectively). There was very little difference in the
rate among high school males (20.4%) compared
to females (21.0%).

• Current asthma prevalence for middle school non-
Hispanic Whites (16.6%) was significantly lower
than for non-Hispanic Black (24.2%) and Hispanic

(24.1%) students. Similarly, among high school
students, prevalence of current asthma among
non-Hispanic Whites was lower (19.9%) compared
to non-Hispanic Blacks (21.4%) and Hispanics
(24.5%). The difference between non-Hispanic
Whites and Hispanics was statistically significant.

• Among New York State middle school students with
current asthma, 33.6% reported having had asthma
episodes or attacks in the past 12 months. The
asthma episode/attack prevalence was 31.3%
among high school students with current asthma.

• Female New York State high school students with
current asthma reported significantly more asthma
episodes or attacks in the past 12 months (38.5%)
compared to their male counterparts (24.3%).

• There was no significant difference in the prevalence
of asthma episodes or attacks by race and ethnicity
among New York State middle school and high
school students.

• The prevalence of adolescent smoking was higher
for asthmatics compared to non-asthmatics.
This difference was statistically significant for both
the middle school and high school students.

Youth Risk Behavior Survey, 2007

Current Asthma Prevalence in High School Students

• Current asthma prevalence for New York State
(excluding New York City) high school students
in 2007 was 12.5%, which was higher than the
national asthma prevalence of 10.9%.

• The prevalence of current asthma was slightly higher
among female (12.6%) than male (12.4%) high
school students. Both New York (excluding New York
City) male and female current asthma prevalence
rates were higher than the gender-specific national
prevalence rates.

• Current asthma prevalence varied slightly by race and
ethnicity for New York State (excluding New York City)
high school students in 2007. Non-Hispanic Black
students had the highest current asthma prevalence
(14.4%), followed by non-Hispanic White (12.3%)
and Hispanic (11.5%) high school students.
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The Behavioral Risk Factor Surveillance System, 1999-2008

Methodology

The Behavioral Risk Factor Surveillance System (BRFSS)
is a statewide random-digit-dialing telephone survey of the
non-institutionalized population living in New York State
(NYS). The BRFSS, which began in NYS in 1983, has been
conducted annually since 1985 following procedures estab-
lished by the Centers for Disease Control and Prevention
(CDC). Data are collected from a representative sample
of about 5,000 adults (aged 18 years and older) each year,
and then weighted to adjust for the selection probabilities
and estimates of the age-sex-race distribution of adults in
NYS for each calendar year. This survey provides information
on behaviors and risk factors for chronic diseases (including
asthma), infectious diseases, and other health conditions
for NYS adults.

The 1999 and 2000 NYS BRFSS survey included two
questions for assessing both lifetime and current asthma
prevalence among adults: “Did a doctor ever tell you that
you have asthma?” and [If Yes] “Do you still have asthma?”

In the 2001 through 2008 surveys, those two questions
were modified to: “Have you ever been told by a doctor,
nurse, or other health professional that you had asthma?”
and [If Yes] “Do you still have asthma?”

Beginning in 2006, NYS added questions to this survey
about asthma prevalence and demographic characteristics
for children (0-17 years) including two questions for

assessing both lifetime and current asthma prevalence
among children: “Has a doctor or other medical profession-
al ever said that the child has asthma?” and [If Yes] “Does
the child still have asthma?”

Based on responses to these questions, national and
state weighted prevalence estimates for current asthma
were obtained for each survey year for adults from the
CDC BRFSS Prevalence and Trends Data Query website.16

In addition, successive years of data were combined to
generate more stable estimates for subgroup comparisons
among both adults and children. Two-year combined
results were calculated for adults for years 1999 through
2008, and three-year combined results for the time period
2006 through 2008 were calculated for children. The 95%
confidence intervals (CIs) for these estimates are provided.
Estimates are considered “significantly different” from
each other when they do not have overlapping CIs.

Limitations of the BRFSS data include the following:
(1) information about an asthma diagnosis was obtained
by self-report and may be subject to recall bias; (2) house-
holds that did not have a telephone were not represented
in this survey; (3) data were not available at the county level;
and (4) a low response rate was observed (the Council
of American Survey Research Organizations (CASRO) rate,
which provides an overall measure of response, was approxi-
mately 39% for year 2007 and 40% for year 2008).
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Among adult New Yorkers, current asthma prevalence
increased from 1999 to 2008. Current asthma prevalence
was highest in 2005 at 9.3%. In 2008, current asthma
prevalence was 8.7%.

Current asthma prevalence for NYS was higher than
the U.S. prevalence for every year except 2001, 2003,
and 2008 (Figure 5-1).

Figure 5-1
Prevalence* of Current Asthma Among Adults (18+ Years), New York State, BRFSS, 1999-2008

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

New York State 6.3 7.7 7.3 7.9 7.6 8.9 9.3 8.5 8.7 8.7

United States N/A 7.3 7.3 7.6 7.6 8.3 8.0 8.4 8.3 8.7
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*Prevalence rates are presented with 95% Confidence Intervals.
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An estimated 1.3 million (8.8%) NYS adults self-reported
current asthma for 2007-2008.

Current asthma prevalence fluctuated over time for resi-
dents of New York City and increased over time for adults

in the Rest of State. In 2007-2008, adults in the Rest
of State had higher current asthma prevalence (9.4%)
compared to New York City adults (7.6%) (Figure 5-2).

Figure 5-2
Prevalence* of Current Asthma Among Adults (18+ Years) by Region and Combined Survey Years, New York State, BRFSS, 1999-2008
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*Prevalence rates are presented with 95% Confidence Intervals.

1999–2000 2001–2002 2003–2004 2005–2006 2007-2008

Weighted Weighted Weighted Weighted Weighted
Prevalence Prevalence Prevalence Prevalence Prevalence

Region (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI

New York City 6.5 5.3–7.8 7.7 6.5–9.0 7.5 6.5–8.5 8.2 7.1–9.3 7.6 6.5–8.7

Rest of State 7.4 6.4–8.3 7.6 6.8–8.3 8.7 8.0–9.4 9.4 8.6–10.1 9.4 8.6–10.1

New York State 7.1 6.3–7.8 7.6 7.0–8.3 8.3 7.7–8.9 8.9 8.3–9.6 8.8 8.1–9.4
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For 1999-2008, current asthma prevalence varied by
age group and fluctuated over time. In 2007-2008, adults
aged 65+ years had the lowest current asthma prevalence

at 7.6%, while adults aged 55-64 years had the highest
current asthma prevalence at 10.1% (Figure 5-3).

Figure 5-3
Prevalence* of Current Asthma Among Adults (18+ Years) by Age Group and Combined Survey Years, New York State, BRFSS, 1999-2008
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*Prevalence rates are presented with 95% Confidence Intervals.

1999–2000 2001–2002 2003–2004 2005–2006 2007-2008

Weighted Weighted Weighted Weighted Weighted
Prevalence Prevalence Prevalence Prevalence Prevalence

Age Group (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI

18–24 7.5 5.1–9.9 7.8 5.7–9.8 9.0 6.7–11.2 13.0 9.8–16.1 9.3 6.6–12.0

25–34 6.6 5.0–8.2 7.7 6.4–9.1 8.3 6.9–9.7 8.1 6.7–9.5 8.2 6.6–9.9

35–44 6.4 5.0–7.9 7.4 6.0–8.8 8.0 6.8–9.2 9.0 7.8–10.2 8.6 7.2–9.9

45–54 7.9 6.0–9.8 8.5 6.8–10.3 8.6 7.2–9.9 8.4 7.1–9.6 9.3 8.2–10.5

55–64 7.2 5.2–9.1 8.0 6.2–9.9 10.3 8.5–12.1 8.6 7.4–9.9 10.1 8.6–11.6

65+ 6.9 4.8–9.0 6.6 5.1–8.2 6.6 5.5–7.7 7.8 6.5–9.1 7.6 6.6–8.6
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Figure 5-4
Prevalence* of Current Asthma Among Adults (18+ Years) by Age Group
and Combined Survey Years, New York State, BRFSS, 1999-2008
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*Prevalence rates are presented with 95% Confidence Intervals.

1999–2000 2001–2002 2003–2004 2005–2006 2007-2008

Weighted Weighted Weighted Weighted Weighted
Prevalence Prevalence Prevalence Prevalence Prevalence

Gender (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI

Male 4.3 3.4–5.2 5.5 4.6–6.3 6.5 5.7–7.4 7.1 6.1–8.0 6.3 5.4–7.2

Female 9.5 8.3–10.7 9.6 8.6–10.5 9.8 9.0–10.7 10.6 9.8–11.5 11.0 10.1–11.9

The NYS current adult asthma prevalence was higher
in females than in males for all time periods. In general,
prevalence increased over time for both genders.

In 2007-2008, the prevalence among females (11.0%)
was 75% higher than the prevalence among males (6.3%)
(Figure 5-4).



35

For 1999-2008, current asthma prevalence varied by
race and ethnicity. Current asthma prevalence increased
slightly over time for non-Hispanic Whites but prevalence
fluctuated for non-Hispanic Blacks and Hispanic adults
for the ten-year period.

The prevalence of current asthma was slightly lower
in both non-Hispanic Black and non-Hispanic White adults
in 2007-2008 at 8.5% and 8.9%, respectively, compared
to Hispanic New Yorkers (9.0%)(Figure 5-5).

Figure 5-5
Prevalence* of Current Asthma Among Adults (18+ Years) by Race and Ethnicity
and Combined Survey Years, New York State, BRFSS, 1999-2008
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*Prevalence rates are presented with 95% Confidence Intervals.

1999–2000 2001–2002 2003–2004 2005–2006 2007-2008

Weighted Weighted Weighted Weighted Weighted
Prevalence Prevalence Prevalence Prevalence Prevalence

Race/Ethnicity (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI

Non-Hispanic White 6.7 5.8–7.5 7.3 6.5–8.0 8.1 7.4–8.8 9.2 8.5–9.9 8.9 8.2–9.6

Non-Hispanic Black 9.5 6.8–12.1 8.7 6.4–11.0 8.9 7.0–10.9 9.2 7.1–11.3 8.5 6.7–10.4

Non-Hispanic Other 5.7 2.4–8.9 8.2 5.5–11.0 6.8 4.8–8.9 8.8 6.1–11.4 8.1 5.8–10.5

Hispanic 7.6 5.4–9.9 8.3 6.3–10.2 9.3 7.5–11.1 8.0 6.2–9.9 9.0 7.0–11.0
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For 1999-2008, current asthma prevalence varied
by educational attainment. Prevalence remained highest
for adults who reported that they had not graduated from
high school. Adult college graduates had the lowest current
asthma prevalence rate.

Adults with less than a high school education had
current asthma prevalence at 10.9% in 2007-2008, while
adults with a college education had the lowest current
asthma prevalence at 7.2% (Figure 5-6).

Figure 5-6
Prevalence* of Current Asthma Among Adults (18+ Years) by Educational Attainment
and Combined Survey Years, New York State, BRFSS, 1999-2008
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*Prevalence rates are presented with 95% Confidence Intervals.

1999–2000 2001–2002 2003–2004 2005–2006 2007-2008

Weighted Weighted Weighted Weighted Weighted
Prevalence Prevalence Prevalence Prevalence Prevalence

Educational Attainment (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI

High School Nongraduate 9.6 7.0–12.2 10.1 7.6–12.6 9.8 7.9–11.7 11.0 8.6–13.5 10.9 8.4–13.3

High School Graduate 6.8 5.4–8.2 6.7 5.6–7.9 8.9 7.7–10.0 9.9 8.5–11.4 8.6 7.4–9.8

Some College 7.2 5.7–8.7 8.0 6.8–9.3 8.9 7.7–10.2 9.2 8.0–10.4 10.5 9.1–11.9

College Graduate 6.3 5.1–7.5 7.3 6.2–8.3 6.8 5.9–7.7 7.4 6.5–8.2 7.2 6.4–8.0
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For 1999-2008, current asthma prevalence was
inversely proportional to annual household income. From
2001 to 2008, households with an annual income less
than $15,000 had the highest current asthma prevalence.
In 2007-2008, adults with an annual household income
of less than $15,000 had the highest current asthma
prevalence at 15.2%, while adults with an annual

household income level of $75,000 or more had the lowest
current asthma prevalence at 6.8%. In general, prevalence
increased over time for adults with annual household
income levels of at least $25,000.

Because income was not adjusted for inflation, compar-
isons of annual income categories across years should
be made with caution (Figure 5-7).

Figure 5-7
Prevalence* of Current Asthma Among Adults (18+ Years) by Household Income
and Combined Survey Years, New York State, BRFSS, 1999-2008
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*Prevalence rates are presented with 95% Confidence Intervals.

1999–2000 2001–2002 2003–2004 2005–2006 2007-2008

Weighted Weighted Weighted Weighted Weighted
Prevalence Prevalence Prevalence Prevalence Prevalence

Household Income (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI (%) 95% CI

<$15,000 7.9 5.1–10.8 12.2 9.4–14.9 11.2 9.1–13.2 12.4 10.2–14.6 15.2 12.4–17.9

$15,000–$24,999 9.5 7.2–11.7 7.1 5.5–8.6 7.9 6.4–9.4 11.2 9.0–13.3 10.8 8.8–12.9

$25,000-–$49,999 7.6 6.1–9.1 8.1 6.8–9.4 8.3 7.1–9.5 8.0 6.7–9.3 8.7 7.4–10.0

$50,000–$74,999 6.8 5.0–8.7 6.9 5.2–8.5 8.2 6.6–9.8 8.7 7.1–10.2 8.4 6.6–10.2

≥$75,000 5.6 4.1–7.1 6.2 5.0–7.4 7.2 6.0–8.4 7.2 6.2–8.2 6.8 5.8–7.7
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For each survey period during 2001-2008, the percent
of current smoking declined but was consistently higher
for adults with asthma compared to those without asthma.

In 2007-2008, 19.9% of adults with asthma reported
that they were current smokers, compared to 17.6%
of those without asthma (Figure 5-8).

Figure 5-8
Percent* of Adult (18+ Years) New Yorkers Who Currently Smoke** by Asthma Status
and Combined Survey Years, New York State, BRFSS, 1999-2008
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**Percentages are presented with 95% Confidence Intervals.

**A person who has smoked at least 100 cigarettes in his/her lifetime and now smokes everyday or some days.

Asthma No Asthma

Weighted Weighted
Year Percentage (%) 95% CI Percentage (%) 95% CI

1999–2000 24.1 19.3–28.9 21.3 20.0–22.6

2001–2002 25.9 21.8–30.0 22.5 21.3–23.6

2003–2004 24.5 21.2–27.7 20.4 19.5–21.4

2005–2006 23.3 20.0–26.6 19.1 18.2–20.0

2007–2008 19.9 16.9–22.8 17.6 16.7–18.5
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For 1999-2008, the percent of adults who reported
no leisure time physical activity for the past month steadily
decreased in both adults with and without asthma. For
this time period, persons with asthma were more likely than

those without asthma to report no leisure-time physical
activity in the past month. In 2007-2008, 31.4% of adults
with asthma reported no leisure time physical activity
compared to 24.9% for those without asthma (Figure 5-9).

Figure 5-9
Percent* of Adult (18+ Years) New Yorkers Who Have Not Participated in Recent Leisure Time Physical Activity**
by Asthma Status and Combined Survey Years, New York State, BRFSS, 1999-2008
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**Percentages are presented with 95% Confidence Intervals.

**A respondent who answered “no” when asked “During the past month, other than your regular job, did you participate in any physical activities or exercises
such as running, calisthenics, golf, gardening, or walking for exercise?”

Asthma No Asthma

Weighted Weighted
Year Percentage (%) 95% CI Percentage (%) 95% CI

1999 36.5 29.6–43.3 28.8 26.8–30.8

2001–2002 33.1 28.9–37.4 26.3 25.1–27.5

2003–2004 33.5 30.0–37.1 26.1 25.1–27.2

2005–2006 31.3 27.8–34.8 26.2 25.2–27.3

2007–2008 31.4 28.0–34.9 24.9 23.8–25.9
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For 1999-2008, the percent of respondents who were
obese steadily increased in adult New Yorkers — those with
asthma as well as those without asthma.

For all time periods, the percent of respondents who
were obese was significantly greater among adults with
asthma than adults without asthma.

In 2007-2008, 39.1% of adult New Yorkers with asthma
were obese, compared to 23.8% of those without asthma
(Figure 5-10).

Figure 5-10
Percent* of Adult (18+ Years) New Yorkers Who Are Obese** by Asthma Status
and Combined Survey Years, New York State, BRFSS, 1999-2008
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**Percentages are presented with 95% Confidence Intervals.

**Obese individuals have a BMI > 30.0 kg/m2.

Asthma No Asthma

Weighted Weighted
Year Percentage (%) 95% CI Percentage (%) 95% CI

1999–2000 28.6 23.5–33.7 16.9 15.7–18.1

2001–2002 33.6 29.0–38.2 19.4 18.3–20.5

2003–2004 34.1 30.4–37.8 20.3 19.4–21.3

2005–2006 32.6 29.2–36.1 21.4 20.5–22.4

2007–2008 39.1 35.4–42.8 23.8 22.8–24.8
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For 2006-2008, approximately 491,000 (11%) children
(0-17 years) in NYS had current asthma. For this time
period, children aged 0-4 years had the lowest current
asthma prevalence at 7.5%, while children aged 5-9 years
had the highest current asthma prevalence at 14.3%.

The prevalence among boys (11.4%) was higher than
the prevalence for girls (10.5%). There was no difference
in current asthma prevalence when comparing children
who live in New York City (11.2%) and the Rest of State
(10.9%) (Figure 5-11).

Figure 5-11
Prevalence* of Current Asthma Among Children (0-17 Years) by Age Group, Gender and Region,
New York State, BRFSS, Combined Survey Years 2006-2008
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*Prevalence rates are presented with 95% Confidence Intervals.

Weighted Prevalence (%) 95% CI

Age Group 0–4 7.5 5.4–9.5

5–9 14.3 11.8–16.9

10–14 12.5 10.0–14.9

15–17 9.5 7.5–11.4

Gender Male 11.4 9.8–13.0

Female 10.5 8.9–12.1

Region New York City 11.2 8.8–13.6

Rest of State 10.9 9.6–12.1

Total New York State 11.0 9.8–12.1
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The 2006-2008 prevalence of current asthma was
higher in non-Hispanic Black children (17.3%) compared
to non-Hispanic Whites (8.7%) and Hispanics (11.1%).
In 2006-2008, children from households with an annual
income between $15,000 and $24,999 had the highest

current asthma prevalence at 16.5%, while children from
households with annual household incomes of $75,000
or more had the lowest current asthma prevalence
at 8.4% (Figure 5-12).

Figure 5-12
Prevalence* of Current Asthma Among Children (0-17 Years) by Race and Ethnicity and Household Income,
New York State, BRFSS, Combined Survey Years 2006-2008
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*Prevalence rates are presented with 95% Confidence Intervals.

Weighted Prevalence (%) 95% CI

Race/Ethnicity Non-Hispanic White 8.7 7.7–9.8

Non-Hispanic Black 17.3 13.2–21.3

Non-Hispanic Other 11.8 7.8–15.7

Hispanic 11.1 8.2–14.0

Household Income <$15,000 15.6 10.8–20.4

$15,000–$24,999 16.5 12.2–20.9

$25,000–$49,999 11.1 8.6–13.5

$50,000–$74,999 8.8 6.4–11.3

≥$75,000 8.4 7.0–9.9
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Youth Tobacco Survey, 2008

Methodology

The Youth Tobacco Survey (YTS) collects self-reported
information among middle and high school students about
the prevalence of current cigarette smoking, behaviors and
attitudes toward smoking and several health-related issues
including asthma.

The YTS is administered in NYS every two years to
students in grades 6 through 12. For the 2008 survey,
there were a total of 43,332 students from 373 schools
across the state. Middle school surveys included students
who reported they were in grades 6, 7 or 8, while high
school surveys included students who reported they were
in grades 9, 10, 11 or 12.

The 2008 YTS included two questions for assessing
lifetime and current prevalence of asthma: “Has a doctor
or nurse ever told you that you have asthma?” and “For
the past 12 months, have you had an episode of asthma
or an asthma attack?”

Possible responses to the second question were as
follows: a) “I do not have asthma”; b) “No, I have asthma

but I have not had an episode of asthma or an asthma
attack for the past 12 months”; c) “Yes, I have had an
episode of asthma or an asthma attack for the past
12 months”; and d) “Not sure.” This question allowed the
estimation of current asthma prevalence (sum of responses
b and c divided by the sum of a, b, and c), as well as the
prevalence of having an asthma episode or attack among
children with current asthma (response c divided by the
sum of responses b and c). Unknown or missing values
were not included in the sample size or analyses.

This report provides 2008 weighted estimates of current
asthma prevalence for middle and high school students
for the total population and by gender, race and ethnicity,
and geographic region (New York City and Rest of State).
In addition, weighted estimates for asthma episodes
or attacks in the past year among students with current
asthma are provided. The 95% confidence intervals (CIs)
for these estimates are presented. Estimates are consid-
ered “significantly different” from each other when they
do not have overlapping CIs.
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In 2008, the current asthma prevalence was 19.6%
for middle school students and 20.7% for high school
students in NYS.

Current asthma prevalence was 21.3% for New York City
middle school students compared to 18.5% for those

in the Rest of State. Among high school students,
prevalence of current asthma for New York City students
was 20.3% and 21.0% for those in the Rest of State
(Figure 5-13).

Figure 5-13
Prevalence* of Current Asthma Among Middle and High School Students by Region, New York State, YTS, 2008
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*Prevalence rates are presented with 95% Confidence Intervals.

Region Weighted Prevalence (%) 95% CI

Middle School New York City 21.3 18.4–24.1

Rest of State 18.5 17.7–19.4

New York State 19.6 18.3–20.8

High School New York City 20.3 17.9–22.6

Rest of State 21.0 20.2–21.8

New York State 20.7 19.7–21.7
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Among middle school students, males had slightly
higher current asthma prevalence (20.0%) than females

(19.0%). The prevalence among high school males was
20.4% compared to 21.0% among females (Figure 5-14).

Figure 5-14
Prevalence* of Current Asthma Among Middle and High School Students by Gender, New York State, YTS, 2008
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*Prevalence rates are presented with 95% Confidence Intervals.

Gender Weighted Prevalence (%) 95% CI

Middle School Male 20.0 18.3–21.7

Female 19.0 17.5–20.5

High School Male 20.4 19.4–21.4

Female 21.0 19.6–22.4
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Current asthma prevalence for middle school non-
Hispanic Whites (16.6%) was lower than non-Hispanic
Black (24.2%) and Hispanic (24.1%) students. This differ-
ence was statistically significant. Similarly, among high
school students, prevalence of current asthma among

non-Hispanic Whites (19.9%) was lower compared
to non-Hispanic Blacks (21.4%) and Hispanics (24.5%).
The difference between non-Hispanic Whites and Hispanics
was statistically significant (Figure 5-15).

Figure 5-15
Prevalence* of Current Asthma Among Middle and High School Students by Race and Ethnicity, New York State, YTS, 2008
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**Prevalence rates are presented with 95% Confidence Intervals.

**Other race included American Indian/Alaskan Native, Asian, and Native Hawaiian/Pacific Islander.

Race/Ethnicity Weighted Prevalence (%) 95% CI

Middle School Non-Hispanic White 16.6 15.6–17.6

Non-Hispanic Black 24.2 21.2–27.1

Hispanic 24.1 21.8–26.3

Non-Hispanic Other** 18.9 15.6–22.2

High School Non-Hispanic White 19.9 18.8–20.9

Non-Hispanic Black 21.4 19.3–23.5

Hispanic 24.5 21.6–27.5

Non-Hispanic Other** 16.0 12.6–19.3
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Among NYS middle school students with current
asthma, 33.6% reported having had asthma episodes or
attacks in the past 12 months. For high school students
with current asthma, 31.3% reported having asthma
episodes or attacks in the past 12 months.

When analyzed by region, 30.8% of New York City middle
school students with current asthma reported having had

asthma episodes or attacks for the past 12 months com-
pared to 35.6% of their counterparts in the Rest of State.

The proportion of high school students with current
asthma who reported having asthma episodes or attacks
among New York City and Rest of State students was
28.7% and 32.9%, respectively. (Figure 5-16).

Figure 5-16
Prevalence* of Asthma Episodes or Attacks** For the Past 12 Months Among
Middle and High School Students with Current Asthma by Region, New York State, YTS, 2008
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**Prevalence of having had an asthma episode/attack is presented with 95% Confidence Intervals.

**The question asked of the respondent was: “During the past 12 months, have you had an episode of asthma or an asthma attack?”

Region Weighted Prevalence (%) 95% CI

Middle School New York City 30.8 25.1–36.5

Rest of State 35.6 33.6–37.6

New York State 33.6 31.0–36.3

High School New York City 28.7 24.7–32.7

Rest of State 32.9 30.5–35.2

New York State 31.3 29.2–33.4
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There was no significant difference by gender in the
prevalence of asthma attacks among middle school
students with current asthma. Among female NYS middle
school students with current asthma, 35.1% reported
having had asthma episodes or attacks compared
to 32.3% among male middle school students.

In contrast, there were significantly more female NYS
high school students with current asthma (38.5%) who
reported having an asthma attack in the past 12 months
compared to males (24.3%) (Figure 5-17).

Figure 5-17
Prevalence* of Asthma Episodes or Attacks** For the Past 12 Months Among Middle
and High School Students with Current Asthma by Gender, New York State, YTS, 2008
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**Prevalence of having had an asthma episode/attack is presented with 95% Confidence Intervals.

**The question asked of the respondent was: “During the past 12 months, have you had an episode of asthma or an asthma attack?”

Gender Weighted Prevalence (%) 95% CI

Middle School Male 32.3 29.3–35.3

Female 35.1 31.3–38.9

High School Male 24.3 21.7–26.9

Female 38.5 35.6–41.4
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There were no significant differences in the prevalence of
asthma episodes or attacks by race and ethnicity among NYS
middle school or high school students with current asthma.

The prevalence of having had asthma episodes or
attacks in the past 12 months for NYS middle school non-
Hispanic White, non-Hispanic Black, and Hispanic students
was 36.3%, 30.1%, and 33.7%, respectively.

Hispanic and non-Hispanic White high school students
with current asthma reported a similar prevalence of having
had asthma episodes or attacks in the past 12 months
(33.2% and 31.6%, respectively). These prevalence rates
were not significantly different from those reported by
non-Hispanic Black high school students (29.0%) with
current asthma (Figure 5-18).

Figure 5-18
Prevalence* of Asthma Episodes or Attacks** For the Past 12 Months Among Middle
and High School Students with Current Asthma by Race and Ethnicity, New York State, YTS, 2008
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***Prevalence of having had an asthma episode/attack is presented with 95% Confidence Intervals.

***The question asked of the respondent was: “During the past 12 months, have you had an episode of asthma or an asthma attack?”

***Other race included American Indian/Alaskan Native, Asian, and Native Hawaiian/Pacific Islander.

Race/Ethnicity Weighted Prevalence (%) 95% CI

Middle School Non-Hispanic White 36.3 33.5–39.2

Non-Hispanic Black 30.1 22.0–38.1

Hispanic 33.7 29.6–37.8

Non-Hispanic Other*** 27.8 18.0–37.5

High School Non-Hispanic White 31.6 28.9–34.4

Non-Hispanic Black 29.0 24.2–33.9

Hispanic 33.2 29.8–36.5

Non-Hispanic Other*** 29.8 21.9–37.8
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Overall, the prevalence of adolescent smoking was
higher for students with asthma compared to those without
asthma. These differences were statistically significant for
both middle school students and high school students.

In 2008, 6.4% of middle school students with asthma
reported that they smoked cigarettes for the past 30 days,
compared to 2.9% of those without asthma.

The percent of high school students who reported that
they smoked cigarettes for the past 30 days was greater
among students with asthma (19.4%) than those without
asthma (13.0%) (Figure 5-19).

Figure 5-19
Percent* of Middle and High School Students Who Smoked** in the Past 30 Days by Asthma Status, New York State, YTS, 2008
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**Percentages are presented with 95% Confidence Intervals.

**A respondent who answered 1 through 30 when asked: “During the past 30 days, on how many days did you smoke cigarettes?”

Asthma No Asthma

Weighted Weighted
Percentage (%) 95% CI Percentage (%) 95% CI

Middle School 6.4 5.2–7.7 2.9 2.4–3.4
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Youth Risk Behavior Survey, 2007

Methodology

The Youth Risk Behavior Survey (YRBS) is a self-administered,
paper-based survey of public high school students devel-
oped by the Centers for Disease Control and Prevention
(CDC) and administered in New York State (NYS) by the
State Education Department (SED). The NYS YRBS data were
obtained from two separate samples of schools. One sam-
ple was selected in New York City while the other sample
included schools in areas of NYS outside of New York City.
The survey is conducted every two years among high school
students (grades 9-12) and includes questions about their
health-risk behaviors.

Questions about asthma were added to the YRBS in
2005 and 2007. The 2007 YRBS that was conducted in
NYS (excluding New York City) included two questions for
assessing both lifetime and current prevalence of asthma:
“Has a doctor or nurse ever told you that you have asth-
ma?” and “Do you still have asthma?” These questions
are identical to the ones asked in the NYS BRFSS.

However, the two questions were worded differently in
2005, so the current asthma prevalence estimates are not
comparable between the two survey years. In addition, the
2007 New York City survey did not ask a question about
current asthma. Thus, while there were 13,439 NYS high
school students who participated in the 2007 YRBS, the
responses to the current asthma question were obtained
only from 4,359 students in NYS (excluding New York City).
Because the YRBS is conducted in public high schools only,
the data are not representative of all high school students.

The survey results presented in this report were
obtained directly from the CDC YRBS Youth Online query.17

The query results include weighted estimates for current
asthma prevalence for NYS (excluding New York City) and
the U.S. These estimates are presented by total population,
gender and race and ethnicity. The 95% confidence inter-
vals (CIs) for these estimates are provided. Estimates are
considered “significantly different” from each other when
they do not have overlapping CIs.
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The 2007 current asthma prevalence for NYS (excluding
New York City) high school students was 12.5%, which was
higher than the national asthma prevalence of 10.9%
(Figure 5-20).

While the current asthma prevalence rate among NYS
(excluding New York City) high school students from the

2007 YRBS (12.5%) is lower than reported in the 2008 YTS
(21.0%), they are not comparable due to the difference in
how the current asthma questions were asked in each survey.

Figure 5-20
Prevalence* of Current Asthma Among High School Students for New York State
(Excluding New York City) and the United States, YRBS, 2007
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Weighted Percentage (%) 95% CI

New York State (Excluding New York City) 12.5 10.4–15.0

United States 10.9 10.1–11.9



53

In NYS (excluding New York City), females had slightly
higher current asthma prevalence (12.6%) compared
to male high school students (12.4%). Both were slightly

higher than the national gender-specific asthma prevalence
rates. None of the differences were statistically significant
(Figure 5-21).

Figure 5-21
Prevalence* of Current Asthma Among High School Students by Gender for New York State
(Excluding New York City) and the United States, YRBS, 2007
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*Prevalence rates are presented with 95% Confidence Intervals.

Gender Weighted Percentage (%) 95% CI

New York State (Excluding New York City) Male 12.4 9.8–15.7

Female 12.6 9.8–16.2

United States Male 9.3 8.4–10.3

Female 12.5 11.3–13.8
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Overall, current asthma prevalence varied slightly by
race and ethnicity among NYS (excluding New York City)
high school students. In 2007, non-Hispanic Black students
had the highest current asthma prevalence (14.4%),
followed by non-Hispanic White (12.3%) and Hispanic
high school students (11.5%). New York’s race and

ethnicity-specific current asthma prevalence rates were
higher than the corresponding national prevalence among
non-Hispanic White and Hispanic high school students,
and slightly lower than the national prevalence rate among
non-Hispanic Black high school students (Figure 5-22).

Figure 5-22
Prevalence* of Current Asthma Among High School Students by Race and Ethnicity
for New York State (Excluding New York City) and the United States, YRBS, 2007
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*Prevalence rates are presented with 95% Confidence Intervals.

Weighted
Race and Ethnicity Percentage (%) 95% CI

New York State (Excluding New York City) Non-Hispanic White 12.3 10.0–15.0

Non-Hispanic Black 14.4 8.9–22.6

Non-Hispanic Other 10.5 6.1–17.3

Hispanic 11.5 8.2–16.0

United States Non-Hispanic White 10.5 9.4–11.8

Non-Hispanic Black 14.7 12.8–16.8

Non-Hispanic Other 9.7 7.4–12.5

Hispanic 9.5 8.0–11.4



55

Asthma Emergency Department Visits

6

Highlights: Asthma Emergency Department Visits

• The annual number of asthma emergency
department visits among New York State residents
was 159,572 in 2005, 164,116 in 2006, and
161,200 in 2007.

• The annual asthma emergency department visit
rate in New York State was similar for 2005-2007.
In 2007, the asthma emergency department visit
rate was 83.5 per 10,000.

• Overall, asthma emergency department visits showed
a seasonal pattern, with peaks in the spring and fall
and a decline in the summer.

• For 2005-2007, the 0-4 age group had the highest
emergency department visit rate compared to all
other age groups.

• For 2005-2007, female New Yorkers had higher
crude and age-adjusted asthma emergency
department visit rates (86.6 per 10,000; 89.8 per
10,000) compared to males (80.6 per 10,000;
81.8 per 10,000).

• Males had a higher percentage of asthma emergency
department visits compared to females in the 0-4
year (64% versus 36%) and 5-14 year (62% versus
38%) age groups. However, males had lower
percentages for all remaining age groups.

• For the period 2005-2007, crude and age-adjusted
asthma emergency department visit rates for non-
Hispanic Black (192.0 per 10,000; 187.0 per
10,000) and Hispanic (144.0 per 10,000; 140.0
per 10,000) New York State residents were higher
than the rates for non-Hispanic White residents
(29.9 per 10,000; 32.0 per 10,000).

• New York City residents had crude and age-adjusted
asthma emergency department visit rates (128.0
per 10,000; 130.0 per 10,000) in 2005-2007
that were approximately 2.5 times higher than
residents in the Rest of State (50.8 per 10,000;
53.2 per 10,000).

• Asthma emergency department visit rates at the
county level varied across New York State for 2005-
2007. New York City residents of the Bronx had the
highest age-adjusted emergency department visit
rate of 246.8 per 10,000 residents.

• Other third party or private insurance payers were
the source of payment for 56% of the 2005-2007
asthma emergency department visits in New York.
Medicaid was the payment source for 22%
of emergency department visits; while Medicare
was the payment source for 6% of visits.

Asthma Emergency Department Visit
Rates for Adults with Current Asthma
(At-Risk Based Rates), 2005-2007

• The annual at-risk based rate for asthma emergency
department visits in New York State increased from
7.0 asthma emergency department visits per 100
adults with current asthma in 2005 to 7.9 per
100 in 2006. The rate then decreased to 7.6
per 100 in 2007.

• For 2005-2007, non-Hispanic Blacks (20.4 per
100 in 2007) consistently had the highest at-risk
based rate for asthma emergency department visits
compared to non-Hispanic Whites (2.8 per 100
in 2007) in New York State.
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• For 2005-2007, among adults with current asthma,
New York City (17.7 per 100 in 2007) residents
consistently had a higher at-risk based rate for
asthma emergency department visits compared to
those in the Rest of State (3.9 per 100 in 2007).
The New York City rate increased from 13.7 per
100 in 2005 to 17.1 per 100 in 2007.

Asthma Emergency Department Visit Rates for
Children with Current Asthma (At-Risk Based Rates),
2006-2007

• For the 2006-2007 time period, there were
approximately 13 asthma emergency department
visits each year per 100 children with current
asthma in New York State.

• For 2006-2007, among New York State children
with current asthma, the 0-4 year age group had
the highest at-risk based rate for asthma emergency
department visits (26.6 per 100) compared to
all other age groups.

• The at-risk based rate for asthma emergency
department visits for 2006-2007 was higher for boys
(14.7 per 100) compared to girls (11.0 per 100).

• For 2006-2007, among children with current
asthma, the at-risk based rate for asthma emergency
department visits for non-Hispanic Blacks (19.8 per
100) was more than three times higher compared
to non-Hispanic White children (5.3 per 100).
Hispanic children also had a higher at-risk based
rate for asthma emergency department visits (13.0
per 100) compared to non-Hispanic White children.

• The at-risk based rate for asthma emergency
department visits for 2006-2007 was 4.5 times
higher for children living in New York City (26.7
per 100) compared to those living in the Rest
of State (5.9 per 100).
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Asthma Emergency Department Visits

Methodology

This analysis examines emergency department (ED) visits
due to asthma that occurred in New York State (NYS) hospi-
tals, including patients who were admitted to the hospital
directly from the ED as well as for those patients who were
discharged elsewhere.* NYS ED visit information has been
generated from two databases within the Statewide Planning
and Research Cooperative System (SPARCS): (1) the
Hospital Inpatient Database and (2) the Outpatient Data-
base. These two mutually exclusive files contain record level
detail on patient characteristics, diagnoses, services and
residence location for every ED visit to hospitals within NYS.

The SPARCS Hospital Inpatient Database collects
information on all hospital discharges from acute care and
rehabilitation hospitals located in NYS. This database includes
records for patients who are admitted to the hospital directly
from the ED and for those who are hospitalized without
first utilizing the ED.

The SPARCS Outpatient Database contains information
on ED visits for patients who visit the ED but are not hospi-
talized. The ED data reporting began on a voluntary basis
in September 2003, and was mandated in January 2005.

For the SPARCS Hospital Inpatient Database, an asthma
ED visit was defined as having been admitted to the hospital
directly from the ED and having an admitting diagnosis
with an International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM) code of 493. For the

SPARCS Outpatient Database, an asthma ED visit was
defined as having a principal diagnosis with an ICD-9-CM
code of 493. Population estimates used for computing the
asthma ED visit rates were obtained from the United States
(U.S.) Census Bureau.

Crude and age-adjusted asthma ED visit rates were
calculated per 10,000 residents. The age-adjusted rates
were calculated using the 2000 U.S. Standard Population
(see Appendix 2).

Trends of asthma ED visit data (2005-2007) are
presented for the state total, and by age group, gender
and geographic region (New York City and Rest of State).
Asthma ED visit rates for a specific year were calculated
by dividing the number of asthma ED visits by the popula-
tion of that year and then multiplying by 10,000.

Combined years (2005-2007) of data for asthma ED
visits are presented by age group, gender, race and ethnici-
ty and geographic region (New York City and Rest of State).
The combined asthma ED visit rates for 2005-2007 were
calculated as follows: the total number of asthma ED visits
for the three-year period was divided by three to get the
average number of asthma ED visits per year. The average
number of asthma ED visits was then divided by the middle
year population (2006) and multiplied by 10,000. Asthma
ED visit data for 2005-2007 are also presented as tables,
maps and graphs at the state and county level.

*This is a change in methodology for the inclusion of asthma ED visits compared to the New York State Asthma Surveillance Summary Report 2007,
which only analyzed asthma ED visits that were discharged elsewhere but did not include ED visits for patients who were admitted to the hospital.
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The annual number of asthma ED visits among
NYS residents was 159,572 in 2005, 164,116 in 2006,
and 161,200 in 2007 (Figure 6–1).

Figure 6-1
Annual Asthma Emergency Department Visits, New York State, 2005-2007
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The annual asthma ED visit rate in NYS was similar
for 2005-2007. In 2007, the asthma ED visit rate was
83.5 per 10,000 (Figure 6–2).

Figure 6-2
Annual Asthma Emergency Department Visit Rate per 10,000 Residents, New York State, 2005-2007
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When reviewed by month of admission, asthma ED
visits showed a seasonal pattern with peaks in the spring
and fall, and a decline in the summer (Figure 6-3).

Figure 6-3
Asthma Emergency Department Visits by Month, New York State, 2005-2007
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For 2005-2007, asthma ED visits for those aged 0-14
years showed a similar seasonal pattern with peaks in the
spring and fall, and a decline in the summer (Figure 6–4).

Figure 6-4
Asthma Emergency Department Visits by Month, Ages 0-14 Years, New York State, 2005-2007
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For 2005-2007, the crude asthma ED visit rate for
NYS was 83.7 per 10,000 residents and the age-adjusted
asthma ED visit rate was 86.3 per 10,000.

Female New Yorkers had higher crude and age-adjusted
asthma ED visit rates (86.6 per 10,000; 89.8 per 10,000)
compared to males (80.6 per 10,000; 81.8 per 10,000).

Non-Hispanic Black New Yorkers had crude and
age-adjusted ED visit rates (192.0 per 10,000; 187.0
per 10,000) that were six times higher than non-Hispanic
White New Yorkers (29.9 per 10,000; 32.0 per 10,000).

Hispanic New Yorkers had crude and age-adjusted
ED visit rates (144.0 per 10,000; 140.0 per 10,000)
that were four to five times higher than non-Hispanic
White residents (29.9 per 10,000; 32.0 per 10,000).

New York City residents had crude and age-adjusted
asthma ED visit rates (128.0 per 10,000; 130.0 per
10,000) in 2005-2007 that were approximately 2.5
times higher than residents in the Rest of State (50.8
per 10,000; 53.2 per 10,000) (Table 6-1).

Table 6-1
Crude and Age-Adjusted* Asthma Emergency Department Visit Rate per 10,000 Residents
by Gender, Race and Ethnicity and Region, New York State, 2005-2007

Asthma Emergency Department Visits by Socio-demographic Characteristics

*Adjusted rates are age-adjusted to the 2000 United States population.

Crude Age-Adjusted*

Gender Male 80.6 81.8

Female 86.6 89.8

Race and Ethnicity Non-Hispanic White 29.9 32.0

Non-Hispanic Black 192.0 187.0

Non-Hispanic Other 71.5 74.8

Hispanic 144.0 140.0

Region New York City 128.0 130.0

Rest of State 50.8 53.2

Total New York State 83.7 86.3
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For 2005-2007, the 0-4 year age group had the
highest asthma ED visit rate compared to all other age
groups in NYS (Figure 6-5).

Figure 6-5
Asthma Emergency Department Visit Rate per 10,000 Residents by Age Group and Year, New York State, 2005-2007
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For 2005-2007, 35% of the asthma ED visits were
for children aged 0-14 years; 5% of the asthma ED visits
were for the 65 and older age group (Figure 6-6).

Figure 6-6
Asthma Emergency Department Visits by Age Group, New York State, 2005-2007
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There was a slight increase in asthma ED visit
rates between 2005 and 2006 for males and females.

The asthma ED visit rates then decreased 2% for both
men and women from 2006 to 2007 (Figure 6-7).

Figure 6-7
Asthma Emergency Department Visit Rate per 10,000 Residents by Gender and Year, New York State, 2005-2007
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For 2005-2007, 53% of asthma ED visits were for
female New Yorkers (Figure 6–8).

Figure 6-8
Asthma Emergency Department Visits by Gender, New York State, 2005-2007
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There was a higher proportion of asthma ED visits
for males than females among those aged 0-14 years
(0-4 years: males – 64%, females – 36%; 5-14 years:
males – 62%, females – 38%).

In contrast, among those aged 15 years and older,
females accounted for a higher proportion of asthma

ED visits compared to males (15-24 years: males – 41%,
females – 59%; 25-44 years: males – 38%, females –
62%; 45-64 years: males – 37%, females – 63%;
65+ years: males – 33%, females – 67%) (Figure 6–9).

Figure 6-9
Percent of Asthma Emergency Department Visits by Age Group and Gender, New York State, 2005-2007
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New York City residents had consistently higher asthma
ED visit rates compared to residents in the Rest of State
(Figure 6-10).

Figure 6-10
Asthma Emergency Department Visit Rate per 10,000 Residents by Region and Year, New York State, 2005-2007
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For 2005-2007, New York City residents accounted
for 65% of all asthma ED visits in NYS (Figure 6-11).

Figure 6-11
Asthma Emergency Department Visits by Region, New York State, 2005-2007
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Other third party or private insurance was the source
of payment for 56% of all the 2005-2007 asthma-related
ED visits in NYS. Medicaid was the payment source for 22%

of asthma ED visits, and Medicare was the source for only
6% of asthma ED visits (Figure 6-12).

Figure 6-12
Asthma Emergency Department Visits by Source of Payment, New York State, 2005-2007
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Table 6-2
Crude and Age-Adjusted* Asthma Emergency Department Visit Rates per 10,000 Residents
by Region and County, New York State, 2005-2007

ED Visits Crude Adjusted
Population Average Average

Region/County 2005 2006 2007 Total 2006 Rate Rate

REGION 1: WESTERN NEW YORK

Allegany 171 140 180 491 50,267 32.6 35.0

Cattaraugus 360 377 449 1,186 81,534 48.5 51.8

Chautauqua 974 844 754 2,572 135,357 63.3 67.5

Erie 5,370 5,222 4,893 15,485 921,390 56.0 60.3

Genesee 320 259 210 789 58,830 44.7 47.8

Niagara 1,195 1,187 1,195 3,577 216,130 55.2 59.4

Orleans 175 190 159 524 43,213 40.4 42.4

Wyoming 175 160 144 479 42,613 37.5 39.3

Region Total 8,740 8,379 7,984 25,103 1,549,334 54.0 57.9

REGION 2: FINGER LAKES

Chemung 784 740 671 2,195 88,641 82.5 85.6

Livingston 266 265 269 800 64,173 41.6 45.2

Monroe 4,143 4,191 4,075 12,409 730,807 56.6 59.7

Ontario 566 503 461 1,530 104,353 48.9 51.0

Schuyler 144 116 100 360 19,415 61.8 64.5

Seneca 118 136 99 353 34,724 33.9 35.5

Steuben 522 512 469 1,503 98,236 51.0 54.3

Wayne 430 390 369 1,189 92,889 42.7 44.9

Yates 126 124 102 352 24,732 47.4 49.2

Region Total 7,099 6,977 6,615 20,691 1,257,970 54.8 57.8

REGION 3: CENTRAL NEW YORK

Cayuga 355 322 317 994 81,243 40.8 42.3

Cortland 37 52 164 253 48,483 17.4 18.0

Herkimer 215 186 209 610 63,332 32.1 34.5

Jefferson 565 528 455 1,548 114,264 45.2 44.5

Lewis 143 139 124 406 26,685 50.7 54.1

Madison 353 333 298 984 70,197 46.7 50.6

Oneida 1,182 1,200 1,131 3,513 233,954 50.1 52.2

Onondaga 2,169 2,124 1,971 6,264 456,777 45.7 48.0

Oswego 444 478 429 1,351 123,077 36.6 37.5

St Lawrence 827 754 686 2,267 111,284 67.9 72.0

Tompkins 281 275 249 805 100,407 26.7 30.2

Region Total 6,571 6,391 6,033 18,995 1,429,703 44.3 46.2

Asthma Emergency Department Visit Rates by County

*Adjusted rates are age-adjusted to the 2000 United States population.
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ED Visits Crude Adjusted
Population Average Average

Region/County 2005 2006 2007 Total 2006 Rate Rate

REGION 4: NEW YORK-PENNSYLVANIA

Broome 954 964 909 2,827 196,269 48.0 51.4

Chenango 223 241 257 721 51,787 46.4 49.6

Tioga 80 82 49 211 51,285 13.7 14.3

Region Total 1,257 1,287 1,215 3,759 299,341 41.9 44.5

REGION 5: NORTHEASTERN NEW YORK

Albany 1,990 2,072 1,963 6,025 297,556 67.5 71.9

Clinton 868 858 898 2,624 82,166 106.5 104.1

Columbia 286 274 290 850 62,955 45.0 49.9

Delaware 159 156 135 450 46,977 31.9 35.2

Essex 152 214 235 601 38,649 51.8 53.3

Franklin 358 291 313 962 50,968 62.9 65.9

Fulton 116 106 391 613 55,435 36.9 40.3

Greene 206 230 212 648 49,822 43.4 46.1

Hamilton 3 5 6 14 5,162 9.0 10.4

Montgomery 331 335 376 1,042 49,112 70.7 76.8

Otsego 181 199 197 577 62,583 30.7 33.2

Rensselaer 862 941 929 2,732 155,292 58.6 62.0

Saratoga 669 624 594 1,887 215,473 29.2 30.4

Schenectady 1,094 1,034 952 3,080 150,440 68.2 72.9

Schoharie 150 137 64 351 32,196 36.3 39.3

Warren 271 334 329 934 66,087 47.1 49.5

Washington 232 215 207 654 63,368 34.4 35.9

Region Total 7,928 8,025 8,091 24,044 1,484,241 54.0 57.0

REGION 6: HUDSON VALLEY

Dutchess 1,366 1,601 1,615 4,582 295,146 51.7 53.3

Orange 2,354 2,642 2,507 7,503 376,392 66.4 65.5

Putnam 323 270 258 851 100,603 28.2 29.0

Rockland 1,126 1,083 1,026 3,235 294,965 36.6 37.4

Sullivan 565 557 480 1,602 76,588 69.7 72.7

Ulster 940 983 865 2,788 182,742 50.9 53.8

Westchester 5,507 5,897 5,590 16,994 949,355 59.7 61.6

Region Total 12,181 13,033 12,341 37,555 2,275,791 55.0 56.2

Table 6-2 continued
Crude and Age-Adjusted* Asthma Emergency Department Visit Rates per 10,000 Residents
by Region and County, New York State, 2005-2007
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*Adjusted rates are age-adjusted to the 2000 United States population.

ED Visits Crude Adjusted
Population Average Average

Region/County 2005 2006 2007 Total 2006 Rate Rate

REGION 7: NEW YORK CITY

Bronx 32,059 36,033 35,575 103,667 1,361,473 253.8 246.8

Kings 30,212 29,496 30,352 90,060 2,508,820 119.7 119.2

New York 21,343 20,630 20,983 62,956 1,611,581 130.2 148.2

Queens 15,935 17,636 15,971 49,542 2,255,175 73.2 76.6

Richmond 3,229 3,311 3,053 9,593 477,377 67.0 68.7

Region Total 102,778 107,106 105,934 315,818 8,214,426 128.2 130.3

REGION 8: NASSAU-SUFFOLK

Nassau 5,110 5,089 5,446 15,645 1,325,662 39.3 42.0

Suffolk 7,908 7,829 7,541 23,278 1,469,715 52.8 54.3

Region Total 13,018 12,918 12,987 38,923 2,795,377 46.4 48.6

New York State Total 159,572 164,116 161,200 484,888 19,306,183 83.7 86.3

Table 6-2 continued
Crude and Age-Adjusted* Asthma Emergency Department Visit Rates per 10,000 Residents
by Region and County, New York State, 2005-2007
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Asthma Emergency Department (ED) Visit Rate
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Figure 6-13
Age-Adjusted* Asthma Emergency Department Visit Rate per 10,000 Residents by County, New York State, 2005-2007

Source: SPARCS

*Adjusted rates are age-adjusted to the 2000 United States population.
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Table 6-2 presents the crude and age-adjusted county-
specific asthma ED visit rates, and Figure 6-13 presents
the age-adjusted NYS county-specific asthma ED visit rates
for 2005-2007. Similar data for specific age groups (e.g.,
0-4 years, 0-14 years, 0-17 years, 18-64 years, 65+ years)
are available at the NYSDOH Asthma Surveillance website:
www.health.state.ny.us/statistics/ny_asthma/index.htm

Asthma ED visit rates varied by region and county
of residence. For New York City, the Bronx had the highest

age-adjusted asthma ED visit rate of 246.8 per 10,000
residents followed by New York County with an age-adjusted
rate of 148.2 per 10,000 residents. For counties in
the Rest of State, age-adjusted rates ranged from highs
of 104.1 per 10,000 residents (Clinton) and 85.6 per
10,000 residents (Chemung) to 14.3 per 10,000 residents
(Tioga) and 10.4 per 10,000 residents (Hamilton).
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Figure 6-14 and Table 6-3 are examples of three-
year trend data for asthma emergency department visit
rates for Albany County. Data for specific age groups
(i.e., 0-4 years, 0-14 years, 0-17 years, 15-24 years,

25-44 years, 45-64 years, 18-64 years, and 65+ years)
for Albany County, as well as for every other county in NYS,
are available at the NYSDOH Asthma Surveillance website:
www.health.state.ny.us/statistics/ny_asthma/index.htm

Figure 6-14
Albany County: Asthma Emergency Department Visit Rate per 10,000 Residents, 2005-2007

Table 6-3
Albany County: Asthma Emergency Department Visit Rate per 10,000 Residents, 2005-2007
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Figure 6-15
Albany County: Total Asthma Emergency Department Visit Rate per 10,000 Residents by ZIP Code, 2005-2007
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Table 6-4
Albany County: Total Asthma Emergency Department Visit Rate per 10,000 Residents by ZIP Code, Three-Year Average 2005-2007

ED Visits Population ED Visit
ZIP Code 2005–2007 2006 Rate

12007* 3 191 52.4

12009 81 7,725 35.0

12023 23 1,897 40.4

12041* 3 107 93.5

12046* 3 602 16.6

12047 338 18,006 62.6

12054 137 16,926 27.0

12059 16 1,960 27.2

12067 19 1,705 37.1

12077 52 7,269 23.8

12084 26 4,577 18.9

12110 145 21,643 22.3

12120 11 550 66.7

12143 79 6,119 43.0

12147* 4 571 23.4

12158 62 6,738 30.7

12159 50 8,396 19.9

12183 59 2,936 67.0

12186 52 6,858 25.3

12189 298 16,637 59.7

12193 16 2,202 24.2

12202 789 9,641 272.8

12203 307 34,573 29.6

12204 207 6,807 101.4

12205 359 26,282 45.5

12206 1,255 15,631 267.6

12207 188 1,984 315.9

12208 467 21,073 73.9

12209 293 10,204 95.7

12210 568 9,296 203.7

12211 77 13,619 18.8

12303 509 28,866 58.8

12469* 3 721 13.9

*Less than or equal to 10 emergency department visits, therefore rate may not be stable (Relative Standard Error >30%).



79

At-risk Based Rates for Asthma Emergency Department Visits

Methodology

At-risk based rates (ARR) for asthma emergency depart-
ment (ED) visits represent the number of asthma-related
ED visits for individuals with current asthma rather than for
the general population. Rates for a specific period of time
were calculated by dividing the number of asthma ED visits
by the estimated number of people with current asthma
for that time period and then multiplying by 100.18-21

The number of asthma ED visits in NYS was generated
from two databases within the Statewide Planning and
Research Cooperative System (SPARCS). (See the Method-
ology section on page 57 for a full description of the
criteria for selection of asthma ED visits). The number
of asthma ED visits was the numerator for the ARR.

The Behavioral Risk Factor Surveillance System
(BRFSS) data were used to estimate the number of chil-
dren (0-17 years) and adults (18+ years) with current
asthma. (See the Methodology section on page 30
for a full description of how current asthma was defined
and how current asthma prevalence was calculated).
The estimated number of people with current asthma

was generated based on the weighted current asthma
prevalence. The estimates were the denominator for the ARR.

ARR for asthma ED visits for adults with current asthma
are presented by age group, gender, race and ethnicity and
geographic region (New York City and Rest of State) for indi-
vidual years from 2005 through 2007. ARR for asthma ED
visits among children with asthma are also presented by
age group, gender, race and ethnicity and geographic region.
However, for children the rates were computed for combined
years due to the small sample size of children in the BRFSS.
The BRFSS child data are available for years 2006-2008,
while SPARCS ED data are available for years 2005-2007.
Therefore the ARR for asthma ED visits for children was cal-
culated by dividing the average annual number of asthma
ED visits for 2006-2007 by the average estimated number
of children with current asthma in the same time period. The
95% confidence intervals (CIs) for these estimates are pro-
vided for both children and adults. Estimates are considered
“significantly different” from each other when they do not
have overlapping CIs. All comparisons of ARR for different
subgroups are statistically significant.

Figure 6-15 and Table 6-4 are examples of three-year
combined data for asthma emergency department visit
rates for Albany County ZIP codes. Data for specific age
groups (i.e., 0-4 years, 0-14 years, 0-17 years, 18-64

years, and 65+ years) for Albany County, as well as for
every other county, are available at the NYSDOH Asthma
Surveillance website: www.health.state.ny.us/statistics/
ny_asthma/index.htm
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The annual ARR for asthma ED visits in NYS increased
from 7.0 asthma ED visits per 100 adults with current

asthma in 2005 to 7.9 per 100 in 2006. The ARR then
decreased to 7.6 per 100 in 2007 (Figure 6–14).

Figure 6-16
Asthma Emergency Department Visit Rate per 100 Adults (18+ Years) with Current Asthma, New York State, 2005-2007
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In 2005, the 35-64 year age group had the highest
ARR for asthma ED visits compared to other adult age
groups in NYS. However, for 2006 to 2007, the 18-34

year age group had the highest rate per 100 adults with
current asthma (Figure 6-15).

Figure 6-17
Asthma Emergency Department Visit Rate per 100 Adults (18+ Years) with Current Asthma
by Age Group and Year, New York State, 2005-2007
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Women had a higher ARR than men in 2005, but
the reverse was true in 2006 and 2007 (Figure 6-16).

Figure 6-18
Asthma Emergency Department Visit Rate per 100 Adults (18+ Years) with Current Asthma
by Gender and Year, New York State, 2005-2007
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For 2005-2007, the ARR for asthma ED visits among
adults with current asthma varied by race and ethnicity.
Non-Hispanic Blacks consistently had the highest ARR
for asthma ED visits compared to other racial and ethnic

groups in NYS. The ARR for asthma ED visits increased for
Hispanics and remained relatively stable for non-Hispanic
Whites from 2005 to 2007 (Figure 6-17).

Figure 6-19
Asthma Emergency Department Visit Rate per 100 Adults (18+ Years) with Current Asthma
by Race and Ethnicity and Year, New York State, 2005-2007
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From 2005 to 2007, the ARR for asthma ED visits
among adults with current asthma was consistently higher
in New York City residents compared to those in the Rest

of State. For this time period, the ARR increased for New
York City residents but decreased slightly for those in the
Rest of State (Table 6-18).

Figure 6-20
Asthma Emergency Department Visit Rate per 100 Adults (18+ Years) with Current Asthma
by Region and Year, New York State, 2005-2007
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For the 2006-2007 time period, there were approxi-
mately 13 asthma ED visits each year per 100 children
with current asthma in NYS. This is nearly double the
ARR seen for adults (see Figure 6-14).

For NYS children with current asthma, the 0-4 year
age group had the highest 2006-2007 ARR for asthma

ED visits (26.6 per 100) compared to all other child
age groups.

The ARR for asthma ED visits was higher for boys
(14.7 per 100) compared to girls (11.0 per 100)
(Figure 6-19).

Figure 6-21
Asthma Emergency Department Visit Rate per 100 Children (0-17 Years) with Current Asthma
by Age Group and Gender, New York State, 2006-2007
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For children with current asthma, the 2006-2007 ARR
for asthma ED visits for non-Hispanic Blacks (19.8 per
100) was more than three times higher compared to non-
Hispanic White children (5.3 per 100). Hispanic children
also had a higher ARR for asthma ED visits (13.0 per
100) compared to non-Hispanic White children.

The 2006-2007 ARR for asthma ED visits was 4.5
times higher for children with asthma living in New York
City (26.7 per 100) compared to those living in the Rest
of State (5.9 per 100) (Figure 6-20).

Figure 6-22
Asthma Emergency Department Visit Rate per 100 Children (0-17 Years) with Current Asthma
by Race and Ethnicity and Region, New York State, 2006-2007
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Highlights: Asthma Hospital Discharges

� The number of hospital discharges due to asthma
in New York State decreased approximately 11%
in the past ten years from 42,557 in 1998 to
37,950 in 2007.

� Asthma hospital discharge rates showed a 13%
decline from 22.7 per 10,000 residents in 1998
to 19.7 per 10,000 in 2007.

� Overall, asthma hospital discharges showed a
seasonal pattern with peaks in the spring and fall,
and a decline in the summer.

� For 2005-2007, 32% of asthma hospital discharges
were for children aged 0-14 years; and 19% were
for adults 65 years of age and older. In addition,
60% of asthma hospital discharges were for females,
and 66% were for New York City residents.

� For 1998-2007, the 0-4 year age group had the
highest hospital discharge rate compared to all other
age groups. Each age group showed a downward
trend over time with the exception of the 65 year
and older age group.

� For 2005-2007, the crude and age-adjusted asthma
hospital discharge rates for female New Yorkers (23.8
per 10,000; 23.1 per 10,000) were higher compared
to males (17.2 per 10,000; 17.6 per 10,000).

� Males had a higher percentage of asthma hospital
discharges compared to females in the 0-4 year
(64% versus 36%) and 5-14 year (60% versus 40%)
age groups. However, males had lower percentages
for all remaining age groups.

� For the period 2005-2007, crude and age-adjusted
asthma hospital discharge rates for non-Hispanic
Black (41.7 per 10,000; 42.3 per 10,000) and
Hispanic (37.4 per 10,000; 41.4 per 10,000)
New York State residents were almost five times
higher than non-Hispanic White residents (9.3
per 10,000; 8.9 per 10,000).

� New York City residents had crude and age-adjusted
asthma hospital discharge rates (31.5 per 10,000;
31.7 per 0,000) in 2005-2007 that were more than
2.5 times higher than residents in the Rest of State
(12.1 per 10,000; 12.1 per 10,000).

� Asthma hospital discharge rates for 2005-2007
varied across New York State, with the highest in the
Bronx (63.9 per 10,000) and the lowest in Tioga
County (2.9 per 10,000).

� Medicaid was the source of payment for 43% of the
2005-2007 asthma hospital discharges in New York.
Other third party or private insurance payers were
the payment source for 26% of asthma hospital
discharges, while Medicare was the payment source
for 23% of the asthma hospital discharges.

Asthma Hospital Discharge Rates for Adults with
Current Asthma (At-Risk Based Rates), 2001-2007

� From 2001-2007, the annual at-risk based rate
for asthma hospital discharges in New York State
decreased from 2.3 asthma hospital discharges
per 100 adults with current asthma in 2001 to
2.0 per 100 in 2007.

� Asthma hospital discharges among those with current
asthma increased with age. The 65 year and older
age group (3.9 per 100 in 2007) consistently had
the highest at-risk based rate for asthma hospital
discharges compared to other adult age groups in
New York State.

� For 2001-2007, among adults with current asthma
in New York State, women consistently had higher
at-risk based rates for asthma hospital discharges
compared to men (2.1 and 1.7 per 100 in 2007,
respectively). Over this period, the rate decreased
for both women and men.

Asthma Hospital Discharges

7
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� For 2001-2007, among adults with current asthma,
non-Hispanic and Hispanics (4.3 and 3.0 per 100
in 2007, respectively) consistently had higher
at-risk based rates for asthma hospital discharges
compared to non-Hispanic Whites (0.9 per 100
in 2007) in New York State.

� For 2001-2007, the at-risk based rate for hospital
discharges among adults with current asthma was
higher for residents in New York City compared
to those in the Rest of State (4.6 and 1.0 per 100
in 2007, respectively).

Asthma Hospital Discharge Rates for Children with
Current Asthma (At-Risk Based Rates), 2006-2007

� For the 2006-2007 time period, there were 2.6
asthma hospital discharges each year per 100
children with current asthma in New York State.

� Among New York State children with current asthma,
the 0-4 year age group had the highest 2006-2007
at-risk based rate for asthma hospital discharges
(7.1 per 100) compared to all other age groups.

� The at-risk based rate for asthma hospital discharges
for 2006-2007 was higher for boys (3.0 per 100)
compared to girls with current asthma (2.2 per 100).

� Among children with current asthma, the 2006-2007
at-risk based rate for asthma hospital discharges
was highest for non-Hispanic Blacks (4.0 per 100)
compared to Hispanics (2.6 per 100) and non-
Hispanic Whites (1.3 per 100).

� The at-risk based rate for asthma hospital discharges
for 2006-2007 was more than four times higher for
children with current asthma living in New York City
(5.4 per 100) compared to those living in the Rest
of State (1.2 per 100).

Asthma Hospital Discharges

Methodology

Asthma hospital discharge information for New York State
(NYS) was generated from the Statewide Planning and
Research Cooperative System (SPARCS) Hospital Inpatient
Database. This database contains information about all
hospital discharges from acute care and rehabilitation hos-
pitals located in NYS. It includes record-level detail on
patient characteristics, diagnoses and treatments, services,
residence location and charges for every hospital discharge
in NYS. An asthma hospital discharge was defined as hav-
ing a principal diagnosis with an International Classification
of Diseases, 9th Revision, Clinical Modification (ICD-9-CM)
code of 493. Population estimates used for computing the
asthma hospital discharge rates were obtained from
the United States (U.S.) Census Bureau.

Crude and age-adjusted asthma hospital discharge rates
were calculated per 10,000 residents. The age-adjusted
rates were calculated using the 2000 U.S. Standard
Population (see Appendix 2).

Ten-year trends of asthma hospital discharge data (1998-
2007) are presented by state total, age group, gender and
geographic region (New York City and Rest of State). Asthma
hospital discharge rates for a specific year were calculated
by dividing the number of asthma hospital discharges by the
population of that year and then multiplying by 10,000.

Combined years (2005-2007) of data for asthma hospi-
tal discharges are presented by age group, gender, race and
ethnicity and geographic region (New York City and Rest of
State). The combined asthma hospital discharge rates for
2005-2007 were calculated as follows: the total number
of asthma hospital discharges for the three-year period was
divided by three to get the average number of asthma hos-
pital discharges per year. The average number of asthma
hospital discharges was then divided by the middle year
population (2006) and multiplied by 10,000.

Asthma hospital discharge data for 2005-2007 are
also presented as tables, maps and graphs at the state
and county level. An example of asthma hospital discharge
ZIP code level data for counties is also included.
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From 1998 to 2007, the number of annual asthma
hospital discharges among NYS residents decreased

approximately 11% from 42,557 to 37,950, with peaks
in 1999 and 2003 (Figure 7-1).

Figure 7-1
Annual Asthma Hospital Discharges, New York State, 1998-2007
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The annual asthma hospital discharge rate in NYS
decreased 13% from 22.7 asthma hospital discharges

per 10,000 residents in 1998 to 19.7 asthma hospital
discharges per 10,000 residents in 2007 (Figure 7-2).

Figure 7-2
Annual Asthma Hospital Discharge Rate per 10,000 Residents, New York State, 1998-2007
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When reviewed by month of admission, asthma hospital
discharges showed a seasonal pattern with peaks in the
spring and fall, and a decline in the summer (Figure 7-3).

Figure 7-3
Asthma Hospital Discharges by Month, New York State, 2005-2007
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For 2005-2007, asthma hospital discharges for those
aged 0-14 years showed a similar seasonal pattern with

peaks in the spring and fall, and a decline in the summer
(Figure 7–4).

Figure 7-4
Asthma Hospital Discharges by Month, Ages 0-14 Years, New York State, 2005-2007

0

500

1,000

1,500

2,000

2005

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

2006 2007

As
th

m
a

H
os

pi
ta

lD
is

ch
ar

ge
s



93

For 2005-2007, the crude and age-adjusted asthma
hospital discharge rates for NYS were similar at 20.6
per 10,000 residents and 20.7 per 10,000, respectively.

Female New Yorkers had higher crude and age-adjusted
asthma hospital discharge rates (23.8 per 10,000; 23.1
per 10,000) compared to males (17.2 per 10,000; 17.6
per 10,000).

Non-Hispanic Black New Yorkers had crude and age-
adjusted hospital discharge rates (41.7 per 10,000; 42.3 per
10,000) that were almost five times higher than non-Hispanic
White New Yorkers (9.3 per 10,000; 8.9 per 10,000).

Hispanic New Yorkers had crude and age-adjusted
hospital discharge rates (37.4 per 10,000; 41.4 per
10,000) that were 4.5 times higher than non-Hispanic
White residents (9.3 per 10,000; 8.9 per 10,000).

New York City residents had crude and age-adjusted
asthma hospital discharge rates (31.5 per 10,000;
31.7 per 10,000) in 2005-2007 that were more than
2.5 times higher than residents in the Rest of State
(12.1 per 10,000; 12.1 per 10,000) (Table 7-1).

Table 7-1
Crude and Age-Adjusted* Asthma Hospital Discharge Rate per 10,000 Residents
by Gender, Race and Ethnicity and Region, New York State, 2005-2007

Asthma Hospital Discharges by Socio-demographic Characteristics

*Adjusted rates are age-adjusted to the 2000 United States population.

Crude Age-Adjusted*

Gender Male 17.2 17.6

Female 23.8 23.8

Race and Ethnicity Non-Hispanic White 9.3 8.9

Non-Hispanic Black 41.7 42.3

Non-Hispanic Other 19.4 21.7

Hispanic 37.4 41.4

Region New York City 31.5 31.7

Rest of State 12.1 12.1

Total New York State 20.6 20.7
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Figure 7-5
Asthma Hospital Discharge Rate per 10,000 Residents by Age Group and Year, New York State, 1998-2007
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For 1998-2007, the 0-4 year age group had the highest
asthma hospital discharge rate compared to all other age
groups in NYS. Each age group showed a downward trend

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

0–4 65.9 83.2 66.4 70.1 68.4 77.1 67.4 58.8 62.2 55.2

5–14 25.4 28.8 24.2 22.6 22.6 27.7 25.3 22.8 22.4 20.8

15–24 11.8 11.8 9.2 9.3 9.5 10.5 8.6 8.1 7.8 7.4

25–44 15.9 15.6 14.5 13.7 13.7 14.6 12.7 12.1 12.2 11.5

45–64 22.7 24.2 21.7 21.1 21.3 23.5 21.8 21.5 21.8 21.4

65+ 25.0 26.3 25.1 24.9 25.8 29.4 30.0 30.5 30.1 29.2

over time with the exception of the age 65 and older age
group (Figure 7-5).
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For 2005-2007, 32% of the asthma hospital discharges
were for children aged 0-14 years, and 19% of the asthma

hospital discharges were for the 65 and older age group
(Figure 7–6).

Figure 7-6
Asthma Hospital Discharges by Age Group, New York State, 2005-2007
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There was a decline of asthma hospital discharge rates
from 1998-2007 for both males (15%) and females (12%)
(Figure 7-7).

Figure 7-7
Asthma Hospital Discharge Rate per 10,000 Residents by Gender and Year, New York State, 1998-2007
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Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Male 19.2 21.5 18.3 18.3 18.0 20.5 18.6 17.4 17.3 16.3

Female 25.9 27.7 24.4 23.7 24.1 26.9 24.8 23.9 24.1 22.9
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For 2005-2007, 60% of asthma hospital discharges
were for female New Yorkers (Figure 7-8).

Figure 7-8
Asthma Hospital Discharges by Gender, New York State, 2005-2007
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There was a higher proportion of asthma hospital dis-
charges for males than females among those aged 0-14
years (0-4 years: males – 64%, females – 36%; 5-14 years:
males – 60%, females – 40%).

In contrast, among those aged 15 years and older,
females accounted for a higher proportion of asthma

hospital discharges compared to males (15-24 years:
males – 39%, females – 61%; 25-44 years: males – 32%,
females – 68%; 45-64 years: males – 29%, females –
71%; 65+ years: males – 28%, females – 72%)
(Figure 7–9).

Figure 7-9
Percent of Asthma Hospital Discharges by Age Group and Gender, New York State, 2005-2007
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There was a 16% decline in asthma hospital discharge
rates for residents in New York City and a 10% decline
among Rest of State residents for 1998-2007. New York

City residents had consistently higher asthma hospital
discharges when compared to residents in the Rest of State
(Figure 7-10).

Figure 7-10
Asthma Hospital Discharge Rate per 10,000 Residents by Region and Year, New York State, 1998-2007

Region 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

New York City 36.7 40.7 34.8 34.2 34.4 38.5 34.9 31.9 32.1 30.7

Rest of State 12.6 13.1 11.7 11.5 11.5 13.1 12.3 12.5 12.4 11.4
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For 2005-2007, New York City residents accounted for
66% of all asthma hospital discharges in NYS (Figure 7–11).

Figure 7-11
Asthma Hospital Discharges by Region, New York State, 2005-2007
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Medicaid was the source of payment for 43% of the
2005-2007 asthma hospital discharges in NYS. Other third
party or private insurance payers were the payment source

for 26% of asthma hospital discharges, and Medicare
was the payment source for 23% of the asthma hospital
discharges (Figure 7-12).

Figure 7-12
Asthma Hospital Discharges by Source of Payment, New York State, 2005-2007
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Table 7-2
Crude and Age-Adjusted* Asthma Hospital Discharge Rate per 10,000 Residents by Region and County, New York State, 2005-2007

Discharges Crude Adjusted
Population Average Average

Region/County 2005 2006 2007 Total 2006 Rate Rate

REGION 1: WESTERN NEW YORK

Allegany 65 44 53 162 50,267 10.7 12.0

Cattaraugus 97 87 63 247 81,534 10.1 10.6

Chautauqua 176 152 137 465 135,357 11.5 11.3

Erie 1,297 1,246 1,083 3,626 921,390 13.1 13.5

Genesee 90 77 61 228 58,830 12.9 12.5

Niagara 281 295 249 825 216,130 12.7 12.7

Orleans 38 40 39 117 43,213 9.0 8.7

Wyoming 61 54 38 153 42,613 12.0 11.9

Region Total 2,105 1,995 1,723 5,823 1,549,334 12.5 12.8

REGION 2: FINGER LAKES

Chemung 135 121 117 373 88,641 14.0 14.4

Livingston 49 50 51 150 64,173 7.8 8.4

Monroe 839 819 780 2,438 730,807 11.1 11.1

Ontario 88 61 78 227 104,353 7.3 7.2

Schuyler 16 25 13 54 19,415 9.3 8.9

Seneca 23 22 19 64 34,724 6.1 5.9

Steuben 130 135 86 351 98,236 11.9 12.1

Wayne 72 76 56 204 92,889 7.3 7.3

Yates 19 22 23 64 24,732 8.6 8.3

Region Total 1,371 1,331 1,223 3,925 1,257,970 10.4 10.4

REGION 3: CENTRAL NEW YORK

Cayuga 100 72 61 233 81,243 9.6 9.3

Cortland 40 37 33 110 48,483 7.6 8.3

Herkimer 62 69 50 181 63,332 9.5 9.1

Jefferson 98 86 70 254 114,264 7.4 7.7

Lewis 18 21 16 55 26,685 6.9 6.6

Madison 66 70 57 193 70,197 9.2 9.5

Oneida 390 393 330 1,113 233,954 15.9 15.1

Onondaga 405 423 334 1,162 456,777 8.5 8.5

Oswego 109 101 88 298 123,077 8.1 8.5

St Lawrence 194 185 135 514 111,284 15.4 16.1

Tompkins 45 43 51 139 100,407 4.6 6.0

Region Total 1,527 1,500 1,225 4,252 1,429,703 9.9 10.1

Asthma Hospital Discharge Rates by County

*Adjusted rates are age-adjusted to the 2000 United States population.
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Table 7-2 continued
Crude and Age-Adjusted* Asthma Hospital Discharge Rate per 10,000 Residents by Region and County, New York State, 2005-2007

Discharges Crude Adjusted
Population Average Average

Region/County 2005 2006 2007 Total 2006 Rate Rate

REGION 4: NEW YORK-PENNSYLVANIA

Broome 150 184 179 513 196,269 8.7 8.6

Chenango 34 43 42 119 51,787 7.7 7.8

Tioga 13 14 19 46 51,285 3.0 2.9

Region Total 197 241 240 678 299,341 7.5 7.5

REGION 5: NORTHEASTERN NEW YORK

Albany 402 384 363 1,149 297,556 12.9 13.5

Clinton 173 102 121 396 82,166 16.1 16.6

Columbia 48 37 39 124 62,955 6.6 6.7

Delaware 57 55 51 163 46,977 11.6 12.2

Essex 24 29 25 78 38,649 6.7 6.1

Franklin 46 41 46 133 50,968 8.7 8.9

Fulton 107 116 78 301 55,435 18.1 19.4

Greene 51 47 37 135 49,822 9.0 9.2

Hamilton 5 4 4 13 5,162 8.4 8.0

Montgomery 61 64 57 182 49,112 12.4 12.4

Otsego 72 73 69 214 62,583 11.4 12.6

Rensselaer 253 250 209 712 155,292 15.3 16.0

Saratoga 161 174 159 494 215,473 7.6 7.9

Schenectady 249 210 178 637 150,440 14.1 14.4

Schoharie 22 22 26 70 32,196 7.2 7.7

Warren 78 94 75 247 66,087 12.5 12.3

Washington 44 60 59 163 63,368 8.6 8.8

Region Total 1,853 1,762 1,596 5,211 1,484,241 11.7 12.1

REGION 6: HUDSON VALLEY

Dutchess 327 321 364 1,012 295,146 11.4 12.1

Orange 567 576 499 1,642 376,392 14.5 14.8

Putnam 88 74 83 245 100,603 8.1 8.4

Rockland 275 350 275 900 294,965 10.2 10.1

Sullivan 179 113 107 399 76,588 17.4 18.2

Ulster 202 202 195 599 182,742 10.9 11.3

Westchester 1,227 1,401 1,328 3,956 949,355 13.9 13.4

Region Total 2,865 3,037 2,851 8,753 2,275,791 12.8 12.7

*Adjusted rates are age-adjusted to the 2000 United States population.
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Table 7-2 continued
Crude and Age-Adjusted* Asthma Hospital Discharge Rate per 10,000 Residents by Region and County, New York State, 2005-2007

Discharges Crude Adjusted
Population Average Average

Region/County 2005 2006 2007 Total 2006 Rate Rate

REGION 7: NEW YORK CITY

Bronx 8,467 8,650 8,731 25,848 1,361,473 63.3 63.9

Kings 8,098 8,035 7,415 23,548 2,508,820 31.3 31.1

New York 4,106 4,300 3,996 12,402 1,611,581 25.7 27.6

Queens 4,577 4,635 4,501 13,713 2,255,175 20.3 20.5

Richmond 762 777 773 2,312 477,377 16.1 16.3

Region Total 26,010 26,397 25,416 77,823 8,214,426 31.6 31.9

REGION 8: NASSAU-SUFFOLK

Nassau 1,988 1,889 1,794 5,671 1,325,662 14.3 14.0

Suffolk 2,011 2,053 1,882 5,946 1,469,715 13.5 13.5

Region Total 3,999 3,942 3,676 11,617 2,795,377 13.9 13.7

New York State Total 39,927 40,205 37,950 118,082 19,306,183 20.4 20.5

*Adjusted rates are age-adjusted to the 2000 United States population.



105

Asthma Hospital Discharge Rate
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Table 7-2 presents the crude and age-adjusted county-
specific asthma hospital discharge rates and Figure 7-13
presents the age-adjusted NYS county-specific asthma
hospital discharge rates for 2005-2007. Similar data for
specific age groups (e.g., 0-4 years, 0-14 years, 0-17 years,
18-64 years, and 65+ years) are available at the NYSDOH
Asthma Surveillance website: www.health.state.ny.us/
statistics/ny_asthma/index.htm

Asthma hospital discharge rates varied by region and
county of residence. For New York City, the Bronx had the
highest age-adjusted asthma hospital discharge rate of
63.9 per 10,000 residents, followed by Kings County with
an age-adjusted rate of 31.1 per 10,000 residents. For
counties in the Rest of State, age-adjusted rates ranged
from highs of 19.4 per 10,000 residents (Fulton) and
18.2 per 10,000 residents (Sullivan) to 2.9 per 10,000
residents (Tioga) and 5.9 per 10,000 residents (Seneca).

Figure 7-13
Age-Adjusted* Asthma Hospital Discharge Rate per 10,000 Residents by County, New York State, 2005-2007

*Adjusted rates are age-adjusted to the 2000 United States population.

Asthma Hospital Discharge Rate
Counties are Shaded Based on Quartile Distribution
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11.2 – <13.5: Q3
13.5+: Q4
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Figure 7-14
Albany County: Asthma Hospital Discharge Rate per 10,000 Residents, 1998-2007
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Figure 7-14 and Table 7-3 are examples of ten-year trend
data for asthma hospital discharge rates for Albany County.
Data for specific age groups (i.e., 0-4 years, 0-14 years, 0-17
years, 15-24 years, 25-44 years, 45-64 years, 18-64 years,

and 65+ years) for Albany County, as well as for every
other county in NYS, are available at the NYSDOH Asthma
Surveillance website: www.health.state.ny.us/statistics/
ny_asthma/index.htm

Table 7-3
Albany County: Asthma Hospital Discharge Rate per 10,000 Residents, 1998-2007

Year Single Year 3-Year Average Upstate New York

1998 12.8 — 12.6

1999 12.9 11.5 13.1

2000 8.7 10.4 11.7

2001 9.7 9.3 11.5

2002 9.4 10.3 11.5

2003 11.9 11.6 13.1

2004 13.6 13.0 12.3

2005 13.5 13.3 12.5

2006 12.9 12.8 12.4

2007 12.1 — 11.4
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Figure 7-15
Albany County: Total Asthma Hospital Discharge Rate per 10,000 Residents by ZIP Code, 2005-2007
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Table 7-4
Albany County: Total Asthma Hospital Discharge Rate per 10,000 Residents by ZIP Code, Three-Year Average 2003–2005

Discharges Population Discharge
ZIP Code 2005–2007 2006 Rate

12007* — 191 —

12009 22 7,725 9.5

12023** 5 1,897 8.8

12041* — 107 —

12046* — 602 —

12047 97 18,006 18.0

12054 32 16,926 6.3

12059** 5 1,960 8.5

12067** 3 1,705 5.9

12077** 5 7,269 2.3

12084 15 4,577 10.9

12110 46 21,643 7.1

12120* — 550 —

12143 20 6,119 10.9

12147** 0 571 0.0

12158 15 6,738 7.4

12159 14 8,396 5.6

12183 19 2,936 21.6

12186 15 6,858 7.3

12189 88 16,637 17.6

12193** 6 2,202 9.1

12202 118 9,641 40.8

12203 80 34,573 7.7

12204 29 6,807 14.2

12205 80 26,282 10.1

12206 175 15,631 37.3

12207 30 1,984 50.4

12208 80 21,073 12.7

12209 52 10,204 17.0

12210 62 9,296 22.2

12211 23 13,619 5.6

12303 106 28,866 12.2

12469* — 721 —

**Data suppressed for confidentiality purposes if there are less than 3 discharges per ZIP code or if the average annual population in each ZIP code
contains less than 33 people.

**Less than or equal to 10 discharges, therefore rate may not be stable (Relative Standard Error >30%).
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Figure 7-15 and Table 7-4 are examples of three-year
combined data for asthma hospital discharge rates for
Albany County ZIP codes. Data for specific age groups (i.e.,
0-4 years, 0-14 years, 0-17 years, 18-64 years, and 65+

years) for Albany County, as well as for every other county,
are available at the NYSDOH Asthma Surveillance website:
www.health.state.ny.us/statistics/ny_asthma/index.htm

At-risk Based Rates for Asthma Hospital Discharges

Methodology

At-risk based rates (ARR) for asthma hospital discharges rep-
resent the number of asthma-related hospital discharges for
individuals with current asthma rather than for the general
population. Rates for a specific period of time were calculat-
ed by dividing the number of asthma hospital discharges
by the estimated number of people with current asthma for
that time period and then multiplying by 100.18-21

The number of asthma hospital discharges in NYS was
generated from the inpatient database within the Statewide
Planning and Research Cooperative System (SPARCS). (See
the Methodology section on page 88 for a full description
of the criteria for selection of asthma hospital discharges).
The number of asthma hospital discharges was the numer-
ator for the ARR.

The Behavioral Risk Factor Surveillance System (BRFSS)
data were used to estimate the number of children (0-17
years) and adults (18+ years) with current asthma. (See
the Methodology section on page 30 for a full description
of how current asthma was defined and how current asth-
ma prevalence was calculated). The estimated number of
people with current asthma was generated based on the

weighted current asthma prevalence. The estimates were
the denominator for the ARR.

ARR for asthma hospital discharges for adults with cur-
rent asthma are presented by age group, gender, race and
ethnicity and geographic region (New York City and Rest of
State) for individual years from 2001 through 2007. ARR for
asthma hospital discharges for children are also presented
by age group, gender, race and ethnicity and geographic
region. However, for children, rates were computed for com-
bined years due to the small sample size of children in the
BRFSS. The BRFSS child data are only available for years
2006-2008, while SPARCS hospital discharge data are
available through 2007. Therefore, the ARR for asthma hos-
pital discharges for children was calculated by dividing the
average annual number of asthma hospital discharges for
2006-2007 divided by the average estimated number of
children with current asthma in the same time period. The
95% confidence intervals (CIs) for these estimates are pro-
vided for both children and adults. Estimates are considered
“significantly different” from each other when they do not
have overlapping CIs. All comparisons of ARR for different
subgroups are statistically significant.
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From 2001-2007, the annual ARR for asthma hospital
discharges in NYS decreased from 2.3 asthma hospital

discharges per 100 adults with current asthma in 2001
to 2.0 per 100 in 2007 (Figure 7-16).

Figure 7-16
Asthma Hospital Discharge Rate per 100 Adults (18+ Years) with Current Asthma, New York State, 2001-2007
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For 2001-2007, the 65 year and older age group
consistently had the highest ARR for asthma hospital dis-
charges compared to other adult age groups (Figure 7-17).

Figure 7-17
Asthma Hospital Discharge Rate per 100 Adults (18+ Years) with Current Asthma by Age Group and Year, New York State, 2001-2007
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For 2001-2007, among adults with current asthma
in NYS, women consistently had higher ARR for asthma

hospital discharges compared to men. The rate decreased
for both women and men from 2001 to 2007 (Figure 7-18).

Figure 7-18
Asthma Hospital Discharge Rate per 100 Adults (18+ Years) with Current Asthma
by Gender and Year, New York State, 2001-2007
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For 2001-2007, the ARR for asthma hospital discharges
among adults with current asthma varied by race and
ethnicity. For this time period, non-Hispanic Blacks consis-
tently had the highest ARR for asthma hospital discharges
compared to other racial and ethnic groups in NYS. This
rate decreased from 4.8 per 100 in 2001 to 4.3 per 100

in 2007 for non-Hispanic Blacks, and from 1.2 per 100
in 2001 to 0.9 per 100 in 2007 for non-Hispanic Whites.
However, the ARR for asthma hospital discharges increased
from 2.4 per 100 in 2001 to 3.0 per 100 in 2007 for
Hispanics for 2001-2007 (Figure 7-19).

Figure 7-19
Asthma Hospital Discharge Rate per 100 Adults (18+ Years) with Current Asthma
by Race and Ethnicity and Year, New York State, 2001-2007
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Non-Hispanic Other 1.2 (1.11–1.25) 1.0 (0.98–1.10) 2.0 (1.89–2.12) 1.0 (0.95–1.07) 0.8 (0.71–0.81) 1.1 (1.02–1.15) 1.7 (1.60–1.77)

Hispanic 2.4 (2.35–2.48) 2.8 (2.71–2.87) 2.8 (2.74–2.89) 2.0 (1.98–2.09) 2.5 (2.43–2.57) 3.1 (3.02–3.18) 3.0 (2.91–3.07)
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For 2001-2007, the ARR for asthma hospital discharges
among adults with current asthma was consistently higher
for residents in New York City compared to those in the
Rest of State. When comparing rates from 2001 to 2007,

the ARR decreased slightly from 4.8 per 100 in 2001
to 4.6 per 100 in 2007 for New York City residents, and
from 1.2 per 100 in 2001 to 1.0 per 100 in 2007 for
those in the Rest of State (Table 7-20).

Figure 7-20
Asthma Hospital Discharge Rate per 100 Adults (18+ Years) with Current Asthma
by Region and Year, New York State, 2001-2007
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2001 2002 2003 2004 2005 2006 2007
Region Rate (95% CI) Rate (95% CI) Rate (95% CI) Rate (95% CI) Rate (95% CI) Rate (95% CI) Rate (95% CI)

New York City 4.8 (4.73–4.88) 4.0 (3.90–4.02) 4.7 (4.66–4.79) 4.4 (4.31–4.44) 3.8 (3.75–3.87) 4.1 (4.01–4.13) 4.6 (4.57–4.72)

Rest of State 1.2 (1.14–1.19) 1.2 (1.20–1.25) 1.4 (1.33–1.38) 1.0 (1.00–1.04) 1.0 (1.01–1.06) 1.1 (1.13–1.17) 1.0 (0.94–0.98)
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For the 2006-2007 time period, there were 2.6
asthma hospital discharges each year per 100 children
with current asthma in NYS.

Among NYS children with current asthma, the 0-4
year age group had the highest 2006-2007 ARR for
asthma hospital discharges (7.1 per 100) compared
to all other age groups.

The ARR for asthma hospital discharges for 2006-2007
was higher for boys (3.0 per 100) compared to girls
(2.2 per 100) (Figure 7-21), while the adult ARRs were
higher for women than men (see Figure 7-18).

Figure 7-21
Asthma Hospital Discharge Rate per 100 Children (0-17 Years) with Current Asthma
by Age Group and Gender, New York State, 2006-2007
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For children with current asthma, the 2006-2007 ARR
for asthma hospital discharges for non-Hispanic Blacks
(4.0 per 100) was three times higher than non-Hispanic
White children (1.3 per 100). Hispanic (2.6 per 100) chil-
dren also had a higher ARR for asthma hospital discharges
compared to non-Hispanic White children.

The 2006-2007 ARR for asthma hospital discharges
was 4.5 times higher for children with asthma living
in New York City (5.4 per 100) compared to those living
in the Rest of State (1.2 per 100) (Figure 7-22).

Figure 7-22
Asthma Hospital Discharge Rate per 100 Children (0-17 Years) with Current Asthma
by Race and Ethnicity and Region, New York State, 2006-2007
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Rest of State 1.2 1.17–1.25
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Highlights: Asthma Mortality

� An annual average of 255 deaths were due to
asthma in New York for 2005-2007, for a rate
of 13.2 deaths per one million residents.

� In the past ten years, the New York State asthma
mortality rate decreased 42% from 20.7 per
one million residents in 1998 to 12.0 per one
million residents in 2007. Similar decreases
were seen for residents of the Rest of State
and New York City.

� Asthma mortality increased with age. New York
State children aged 0-14 years had a 2005-2007
asthma mortality rate of 2.8 per one million
residents, while New Yorkers 65 years of age
and older had a mortality rate of 42.2 per one
million residents.

� New York State women had a higher 2005-2007
age-adjusted asthma mortality rate of 13.7 per
one million residents compared to men at 10.7
per one million residents.

� Non-Hispanic Black (31.1 per 1,000,000) and
Hispanic (19.8 per 1,000,000) New York State
residents had much higher age-adjusted mortality
rates compared to non-Hispanic White residents
(7.4 per 1,000,000).

� New York City’s age-adjusted asthma mortality
rate (18.5 per 1,000,000) for 2005-2007 was
more than double the rate for the Rest of State
(8.2 per 1,000,000).

Asthma Mortality Rates for Adults with Current
Asthma (At-Risk Based Rates), 2001-2007

� From 2001-2007, the annual at-risk based rate for
asthma mortality in New York State decreased from
30.1 asthma deaths per 100,000 adults with current
asthma in 2001 to 17.2 per 100,000 in 2007.
Similar decreases were seen for residents of the
Rest of State and New York City.

� Asthma mortality among those with current asthma
increased with age. For 2001-2007, the 65 year and
older age group consistently had the highest at-risk
based rate (50.3 per 100,000 in 2007) for asthma
mortality compared to other adult age groups
in New York State.

� For 2001-2007, the at-risk based rate for asthma
mortality among women showed a downward trend
over time while the rates for men fluctuated. From
2001-2007, the at-risk based rate for asthma
mortality decreased for both women and men.

� For 2001-2007, among adults with current asthma,
non-Hispanic Blacks (36.7 per 100,000 in 2007)
and Hispanics (21.2 per 100,000 in 2007)
consistently had higher at-risk based rates for
asthma mortality compared to non-Hispanic Whites
(12.9 per 100,000 in 2007).

� Among adults with current asthma, the 2001-2007 at-
risk based rate for asthma mortality was approximately
four times higher for residents in New York City (38.0
per 100,000 in 2007) compared to those in the Rest
of State (9.2 per 100,000 in 2007).

Asthma Mortality

8
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Asthma Mortality

Methodology

The source of the asthma mortality data is the New York
State Department of Health’s (NYSDOH’s) Bureau of
Biometrics and Health Statistics death files. Until 1998,
asthma deaths were defined as having a primary cause
of death with an International Classification of Diseases,
9th Revision, Clinical Modification (ICD-9-CM) code of
493. Since 1999, asthma deaths were defined as having
a primary cause of death with ICD-10-CM of J45 to J46.
Population estimates used for computing the asthma
mortality rates were obtained from the United States
(U.S.) Census Bureau.

Crude and age-adjusted asthma mortality rates were
calculated per 1,000,000 residents. The age-adjusted
asthma mortality rates were calculated using the 2000
U.S. Standard Population (see Appendix 2).

Ten-year trend data for asthma mortality (1998-2007)
are presented for the state total and geographic region

(New York City and Rest of State). Asthma mortality rates
for a specific year were calculated by dividing the number
of asthma deaths by the population of that year and then
multiplying by 1,000,000.

Combined years (2005-2007) of data for asthma
mortality are presented by age group, gender, race and
ethnicity and geographic region (New York City and Rest
of State). For the period 2005-2007, the three-year aver-
age annual asthma mortality rates per 1,000,000 residents
were calculated as follows: the total number of asthma
deaths for the three-year period was divided by three to get
the average number of asthma deaths per year. The average
number of asthma deaths was then divided by the middle
year population (2006) and multiplied by 1,000,000.

Asthma mortality data for 2005-2007 are presented
as tables, maps and graphs at the state and county level.
An example of asthma mortality data at the county level
is also presented.



119

In the past decade, the NYS asthma mortality rate
decreased 42% from 20.7 per one million in 1998 to 12.0

Figure 8-1
Asthma Mortality Rate per 1,000,000 Residents by Region, New York State, 1998-2007
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Trends in Asthma Mortality

Region 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

New York City 31.2 30.1 27.2 26.8 25.2 23.9 22.1 22.0 18.1 16.4

Rest of State 13.1 12.5 11.2 11.6 11.4 11.9 10.0 10.3 8.3 8.7

New York State 20.7 19.9 17.9 18.0 17.2 16.9 15.1 15.2 12.5 12.0

per one million in 2007. Similar decreases were seen for
residents of the Rest of State and New York City (Figure 8–1).
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There was an annual average of 255 deaths due to
asthma in New York for 2005-2007, for a rate of 13.2
per one million residents. Asthma mortality rates increased
with age among NYS residents.

For 2005-2007, NYS children aged 0-14 years had
an asthma mortality rate of 2.8 per one million residents,
while New Yorkers 65 years of age and older had a
mortality rate of 42.2 per one million residents (Table 8-1).

For 2005-2007, the crude asthma mortality rate
for NYS was 13.2 per one million residents and the
age-adjusted mortality rate was 12.5 per one million.

NYS women had a higher age-adjusted asthma mortality
rate for 2005-2007 (13.7 per 1,000,000 residents)
compared to men (10.7 per 1,000,000).

Non-Hispanic Black New Yorkers had an age-adjusted
mortality rate of 31.3 per one million, which was more

than four times the non-Hispanic White mortality rate
(7.4 per 1,000,000).

Hispanic New Yorkers had an age-adjusted asthma
mortality rate of 19.8 per one million, which was more than
2.5 times higher than non-Hispanic White residents.

New York City’s age-adjusted asthma mortality rate (18.5
per 1,000,000) for 2005-2007 was more than double the
rate for the Rest of State (8.2 per 1,000,000) (Table 8-2).

Table 8-1
Asthma Mortality Rate per 1,000,000 by Age Group, New York State, 2005-2007

Age Group Number Rate

0–14 31 2.8

15–34 81 5.1

35–64 334 14.3

65+ 320 42.2

Total 766 13.2

Table 8-2
Crude and Age-Adjusted* Asthma Mortality Rate per 1,000,000 Residents
by Gender, Race and Ethnicity and Region, New York State, 2005-2007

Crude Age-Adjusted*

Gender Male 10.4 10.7

Female 15.9 13.7

Race/Ethnicity Non-Hispanic White 9.3 7.4

Non-Hispanic Black 28.9 31.3

Hispanic 15.7 19.8

Region New York City 18.8 18.5

Rest of State 9.1 8.2

Total New York State 13.2 12.5

Asthma Mortality by Socio-demographic Characteristics

*Adjusted rates are age adjusted to the 2000 United States population.
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Table 8-3
Crude and Age-Adjusted* Asthma Mortality Rate Per 1,000,000 Residents by Region and County, New York State, 2005-2007

Deaths
Population Crude Adjusted

Region/County 2005 2006 2007 Total 2006 Rate Rate

REGION 1: WESTERN NEW YORK

Allegany 0 1 0 1 50,267 6.6 6.0

Cattaraugus 2 1 1 4 81,534 16.4 12.6

Chautauqua 0 2 3 5 135,357 12.3 8.8

Erie 10 8 8 26 921,390 9.4 8.4

Genesee 0 0 0 0 58,830 0.0 0.0

Niagara 2 0 1 3 216,130 4.6 3.8

Orleans 1 0 0 1 43,213 7.7 7.8

Wyoming 0 1 0 1 42,613 7.8 7.9

Region Total 15 13 13 41 1,549,334 8.8 7.6

REGION 2: FINGER LAKES

Chemung 0 1 1 2 88,641 7.5 5.9

Livingston 4 0 0 4 64,173 20.8 20.2

Monroe 6 6 8 20 730,807 9.1 8.4

Ontario 0 0 1 1 104,353 3.2 2.4

Schuyler 0 0 0 0 19,415 0.0 0.0

Seneca 1 0 0 1 34,724 9.6 7.5

Steuben 1 2 1 4 98,236 13.6 10.8

Wayne 0 1 1 2 92,889 7.2 7.7

Yates 1 1 1 3 24,732 40.4 30.8

Region Total 13 11 13 37 1,257,970 9.8 8.6

REGION 3: CENTRAL NEW YORK

Cayuga 0 1 0 1 81,243 4.1 3.5

Cortland 0 1 3 4 48,483 27.5 28.7

Herkimer 0 0 1 1 63,332 5.3 4.6

Jefferson 0 1 1 2 114,264 5.8 5.3

Lewis 0 0 1 1 26,685 12.5 11.3

Madison 0 0 0 0 70,197 0.0 0.0

Oneida 7 3 0 10 233,954 14.2 12.2

Onondaga 6 3 4 13 456,777 9.5 9.0

Oswego 0 0 0 0 123,077 0.0 0.0

St Lawrence 1 2 2 5 111,284 15.0 14.8

Tompkins 0 1 2 3 100,407 10.0 10.9

Region Total 14 12 14 40 1,429,703 9.3 8.6

Asthma Mortality Rates by County

*Adjusted rates are age-adjusted to the 2000 United States population.
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Table 8-3 continued
Crude and Age-Adjusted* Asthma Mortality Rate Per 1,000,000 Residents by Region and County, New York State, 2005-2007

Deaths
Population Crude Adjusted

Region/County 2005 2006 2007 Total 2006 Rate Rate

REGION 4: NEW YORK-PENNSYLVANIA

Broome 4 4 1 9 196,269 15.3 12.3

Chenango 0 0 1 1 51,787 6.4 4.6

Tioga 1 2 0 3 51,285 19.5 17.7

Region Total 5 6 2 13 299,341 14.5 11.8

REGION 5: NORTHEASTERN NEW YORK

Albany 6 3 3 12 297,556 13.4 12.2

Clinton 1 1 2 4 82,166 16.2 16.1

Columbia 0 1 1 2 62,955 10.6 9.8

Delaware 1 0 0 1 46,977 7.1 9.4

Essex 0 0 0 0 38,649 0.0 0.0

Franklin 1 0 0 1 50,968 6.5 6.6

Fulton 0 0 0 0 55,435 0.0 0.0

Greene 1 1 2 4 49,822 26.8 23.6

Hamilton 0 0 0 0 5,162 0.0 0.0

Montgomery 0 0 0 0 49,112 0.0 0.0

Otsego 0 2 1 3 62,583 16.0 14.7

Rensselaer 1 2 1 4 155,292 8.6 7.4

Saratoga 2 0 1 3 215,473 4.6 4.7

Schenectady 1 2 2 5 150,440 11.1 9.9

Schoharie 0 0 1 1 32,196 10.4 11.8

Warren 0 1 1 2 66,087 10.1 7.4

Washington 0 1 0 1 63,368 5.3 4.2

Region Total 14 14 15 43 1,484,241 9.7 8.5

REGION 6: HUDSON VALLEY

Dutchess 2 3 2 7 295,146 7.9 8.0

Orange 7 6 4 17 376,392 15.1 16.1

Putnam 0 1 0 1 100,603 3.3 2.5

Rockland 2 4 2 8 294,965 9.0 8.2

Sullivan 0 2 1 3 76,588 13.1 11.8

Ulster 5 0 4 9 182,742 16.4 14.6

Westchester 17 3 7 27 949,355 9.5 8.9

Region Total 33 19 20 72 2,275,791 10.5 10.1

*Adjusted rates are age-adjusted to the 2000 United States population.
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Table 8-3 continued
Crude and Age-Adjusted* Asthma Mortality Rate Per 1,000,000 Residents by Region and County, New York State, 2005-2007

Deaths
Population Crude Adjusted

Region/County 2005 2006 2007 Total 2006 Rate Rate

REGION 7: NEW YORK CITY

Bronx 46 44 46 136 1,361,473 33.3 35.2

Kings 53 48 47 148 2,508,820 19.7 19.7

New York 41 30 22 93 1,611,581 19.2 18.4

Queens 29 23 16 68 2,255,175 10.1 9.4

Richmond 10 4 5 19 477,377 13.3 13.2

Region Total 179 149 136 464 8,214,426 18.8 18.5

REGION 8: NASSAU-SUFFOLK

Nassau 7 7 10 24 1,325,662 6.0 5.0

Suffolk 13 10 9 32 1,469,715 7.3 7.2

Region Total 20 17 19 56 2,795,377 6.7 6.1

New York State Total 293 241 232 766 19,306,183 13.2 12.5

*Adjusted rates are age-adjusted to the 2000 United States population.
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Asthma Mortality Rate
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Table 8-3 presents the crude and age-adjusted county-
specific mortality rate and Figure 8-2 presents the age-adjusted
NYS county-specific asthma mortality rate for 2005-2007.

Asthma mortality rates varied by region and county of
residence; however, some county mortality rates are poten-
tially unstable because they are based on fewer than ten
asthma deaths. For example, Yates County had the highest
age-adjusted asthma mortality rate (30.8 per 1,000,000)

but this rate is based on one asthma death per year.
Therefore, these rates should be interpreted with caution.

The Western New York region had the lowest crude
(8.8 per 1,000,000) and age-adjusted (7.6 per 1,000,000)
mortality rate. New York City had the highest crude (18.8 per
1,000,000) and age-adjusted (18.5 per 1,000,000) asthma
mortality rate. Within New York City, Bronx County had the high-
est age-adjusted asthma mortality rate (35.2 per 1,000,000).

Figure 8-2
Age-Adjusted* Asthma Mortality Rate per 1,000,000 Residents, New York State, 2005-2007

Source: Vital Statistics

**Indicates rate is based on fewer than 10 deaths.

Age-Adjusted Asthma Mortality Rate
Counties are Shaded Based on Quartile Distribution

0 – <8.4: Q1 & Q2
8.4 – <12.3: Q3
12.3+: Q4

*Indicates a county with a high rate,
but fewer than 10 deaths.
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Figure 8-3
Albany County: Asthma Mortality Rate Per 1,000,000 Residents, 1998-2007
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Figure 8-3 and Table 8-4 are examples of ten-year trend
data for asthma mortality rates for Albany County. These
data are available for every county in NYS at the NYSDOH

Asthma Surveillance website: www.health.state.ny.us/
statistics/ny_asthma/index.htm

Table 8-4
Albany County: Asthma Mortality Rate Per 1,000,000 Residents, 1998-2007

Year Single Year 3-Year Average Upstate New York

1998 10.2 — 13.1

1999 0.0 7.9 12.5

2000 13.6 6.8 11.1

2001 6.8 11.3 11.6

2002 13.5 12.4 11.4

2003 16.8 16.8 11.9

2004 20.1 19.0 10.0

2005 20.2 16.8 10.3

2006 10.1 13.4 8.3

2007 10.0 — 8.7
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At-risk Based Rates for Asthma Mortality

Methodology

At-risk based rates (ARR) for asthma deaths represent the
number of asthma-related deaths for individuals with cur-
rent asthma rather than for the general population. Rates
for a specific period of time were calculated by dividing
the number of asthma deaths by the estimated number of
people with current asthma for that time period and then
multiplying by 100,000.18-21

The number of asthma deaths in NYS was generated
by the New York State Department of Health’s (NYSDOH’s)
Bureau of Biometrics and Health Statistics (BBHS) death
files. (See the Methodology section on page 118 for a full
description of the criteria for selection of asthma deaths). The
number of asthma deaths was the numerator for the ARR.

The Behavioral Risk Factor Surveillance System (BRFSS)
data were used to estimate the number of adults (18+

years) with current asthma. (See the Methodology section
on page 30 for a full description of how current asthma was
defined and how current asthma prevalence was calculat-
ed). The estimated number of people with current asthma
was generated based on the weighted current asthma
prevalence. The estimates were the denominator for the ARR.

ARR for asthma deaths for adults with current asthma
are presented by age group, gender, race and ethnicity and
geographic region (New York City and Rest of State) for
individual years for 2001-2007. Child rates are not pre-
sented due to the small number of asthma deaths in this
population. The 95% confidence intervals (CIs) for adult
estimates are provided. Estimates are considered “signifi-
cantly different” from each other when they do not have
overlapping CIs.
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From 2001-2007, the annual ARR for asthma mortality
in NYS decreased from 30.1 asthma deaths per 100,000
adults with current asthma in 2001 to 17.2 per 100,000
in 2007. This was due to a decrease in the number of

asthma deaths over time as well as an increase in the
estimated number of adults with self-reported current
asthma (Figure 8-4).

Figure 8-4
Asthma Mortality Rate per 100,000 Adults (18+ Years) with Current Asthma, New York State, 2001-2007
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For 2001-2007, the 65 year and older age group
consistently had the highest ARR for asthma mortality
compared to other adult age groups in NYS. Since 2003,

the 35-64 year and 65 year and older age groups showed
a downward trend over time (Figure 8-5).

Figure 8-5
Asthma Mortality Rate per 100,000 Adults (18+ Years) with Current Asthma by Age Group and Year, New York State, 2001-2007
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18–34 6.3 (3.70–8.81) 8.9 (5.60–12.18) 7.8 (4.89–10.65) 6.1 (3.63–8.48) 4.7 (2.77–6.61) 6.5 (3.93–9.00) 7.7 (4.88–10.61)

35–64 31.2 (26.43–35.92) 26.5 (22.45–30.51) 24.8 (20.84–28.85) 17.4 (14.36–20.50) 20.4 (16.94–23.88) 15.8 (12.76–18.84) 13.4 (10.71–16.03)

65+ 85.7 (70.96–100.44) 64.2 (52.39–75.96) 87.4 (72.22–102.50) 69.6 (57.44–81.75) 57.6 (47.32–67.85) 56.1 (45.22–67.00) 50.3 (40.31–60.35)
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Overall, for 2001-2007, the ARR for asthma mortality
in women showed a downward trend while the rates for
men fluctuated. Men had the highest ARR for asthma mor-
tality in 2002, 2003 and 2007. However, for 2004-2006,

women had higher rates than men. From 2001-2007, the
ARR for asthma mortality decreased for both women and
men (Figure 8-6).

Figure 8-6
Asthma Mortality Rate per 100,000 Adults (18+ Years) with Current Asthma by Gender and Year, New York State, 2001-2007
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Male 29.8 (24.36–35.26) 35.3 (29.12–41.45) 30.7 (25.28–36.14) 17.1 (13.47–20.74) 19.3 (15.51–23.03) 16.6 (12.86–20.39) 20.9 (16.69–25.15)

Female 30.3 (26.14–34.46) 23.5 (20.11–26.95) 25.6 (21.91–29.38) 23.8 (20.38–27.16) 21.0 (17.86–24.06) 19.8 (16.66–22.87) 15.3 (12.63–17.92)
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For adults with current asthma, the 2001-2007 ARR for
asthma mortality varied by race and ethnicity. Non-Hispanic
Blacks consistently had the highest ARR for asthma mortal-
ity compared to other racial and ethnic groups in NYS. This

rate decreased from 83.7 per 100,000 in 2001 to 36.7
per 100,000 in 2007.

The ARR for mortality also decreased for Hispanics and
for non-Hispanic Whites in NYS for 2001-2007 (Figure 8-7).

Figure 8-7
Asthma Mortality Rate per 100,000 Adults (18+ Years) with Current Asthma
by Race and Ethnicity and Year, New York State, 2001-2007
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Non-Hispanic White 20.4 (16.86–23.93) 19.6 (16.23–22.90) 18.7 (15.45–22.01) 14.3 (11.60–16.96) 13.0 (10.61–15.49) 13.8 (11.20–16.40) 12.9 (10.47–15.39)

Non-Hispanic Black 83.7 (68.40–99.02) 62.4 (49.78–75.02) 51.6 (40.83–62.41) 59.6 (46.99–72.18) 61.5 (49.22–73.85) 45.0 (34.80–55.16) 36.7 (27.73–45.72)

Non-Hispanic Other 11.8 (4.50–19.16) 9.3 (3.53–15.04) 26.0 (12.82–39.10) 11.4 (5.19–17.56) 8.3 (3.61–13.01) 5.0 (0.62–9.43) 8.1 (2.09–14.02)

Hispanic 28.9 (21.58–36.20) 33.7 (25.26–42.18) 37.6 (29.02–46.15) 23.4 (17.47–29.30) 26.0 (19.05–32.90) 22.4 (15.53–29.24) 21.2 (14.71–27.68)
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For adults with current asthma, the 2001-2007 ARR for
asthma mortality was approximately four times higher for
residents in New York City compared to those in the Rest
of State. For this period, the rate decreased from 60.5

per 100 in 2001 to 38.0 per 100 in 2007 for New York
City residents and from 15.5 per 100 in 2001 to 9.2 per
100 in 2007 for those in the Rest of State (Figure 8-8).

Figure 8-8
Asthma Mortality Rate per 100,000 Adults (18+ Years) with Current Asthma by Region and Year, New York State, 2001-2007
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New York City 60.5 (52.28–68.73) 49 (42.28–55.63) 47.7 (40.85–54.53) 45.3 (38.64–52.00) 42.2 (36.05–48.31) 35.4 (29.63–41.11) 38.0 (31.64–44.38)

Rest of State 15.5 (12.63–18.41) 14.3 (11.49–17.05) 16.4 (13.41–19.35) 10.8 (8.62–12.9) 10.2 (8.14–12.24) 10.3 (8.09–12.45) 9.2 (7.22–11.12)
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Program-Based Asthma Surveillance

9

Highlights: Program-Based Asthma Surveillance

Asthma Prevalence Among the Medicaid
Managed Care Population, 2006-2007

• There were 162,204 (10.1%) and 161,763 (10.4%)
Medicaid managed care enrollees classified as
asthma universe in 2006 and 2007, respectively.

• There was a slight increase in asthma universe
prevalence for Medicaid managed care enrollees
across all age groups, and racial and ethnic groups
between 2006 and 2007.

• The highest prevalence rate of asthma universe
was observed among the 0-4 year and 5-9 year
age groups (14.0% and 14.5% in 2006 and 14.3%
and 14.7% in 2007, respectively), Hispanic and
non-Hispanic Black enrollees (11.4% and 11.1% in
2006 and 12.1% and 11.5% in 2007, respectively),
and residents in the Rest of State (12.0% in 2006
and 12.3% in 2007).

• There were 50,327 (4.6%) and 49,210 (4.7%)
Medicaid managed care enrollees that were
classified as persistent asthmatics in 2006 and
2007, respectively.

• The highest persistent asthmatic prevalence was
seen among those aged 57-64 years (6.5% in
2006 and 6.6% in 2007), Hispanic enrollees (5.5%
in 2006 and 5.6% in 2007), and Rest of State
residents (5.1% in 2006 and 5.3% in 2007).

Utilization of Health Services by the Medicaid Managed
Care Asthma Universe Population, 2006-2007

• Overall, there were more than 170,000 physician
visits per year for 2006-2007; 57,392 outpatient
clinic visits in 2006 and 51,042 in 2007; 34,555
ED visits in 2006 and 33,583 in 2007; and 8,094
hospitalizations in 2006 and 6,201in 2007 due to
asthma among the asthma universe population. For
the same time period, more than 1.1 million asthma-
related pharmacy claims were filled each year.

• The highest rate of physician visits was seen among
children aged 0-4 years and 5-9 years (116 visits per
100 asthma universe enrollees aged 0-4 years and
5-9 years in 2006 and 118 per 100 asthma universe
enrollees aged 0-4 years and 5-9 years in 2007).

• There were few differences in asthma outpatient visit
rates among age groups, with the overall rate of
35 and 32 visits per 100 asthma universe individuals
in 2006 and 2007, respectively.

• Asthma emergency department visit rates varied
by age group with the highest rate among children
aged 0-4 years (26 per 100 in 2006 and 2007).

• Hospitalization rates due to asthma were highest
among very young children aged 0-4 years
(9 per 100 in 2006 and 6 per 100 in 2007).

• Hospitalization rates due to asthma decreased
between 2006 and 2007 for all age groups.

• Asthma-related pharmacy claim rates increased with
age. The highest rate was among adults aged 57-64
years (1,095 and 1,146 claims per 100 in 2006
and 2007, respectively).

• Physician visit rates were higher for Medicaid
managed care asthma universe enrollees in the Rest
of State (120 per 100 asthma universe enrollees
in 2006 and 112 per 100 in 2007) compared to
those in New York City (99 per 100 in 2006 and
103 per 100 in 2007).

• Medicaid managed care asthma universe enrollees
in New York City had a much higher outpatient clinic
visit rate (44 per 100 in 2006 and 39 per 100
in 2007) than Medicaid managed care asthma
universe enrollees from the Rest of State (15 per
100 in 2006 and 2007).
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• Rates of asthma emergency department visits were
also higher for Medicaid managed care enrollees
with asthma who reside in New York City (24 per
100 in 2006 and 23 per 100 in 2007) compared
to those in the Rest of State (16 per 100 in 2006
and 15 per 100 in 2007).

• Asthma hospitalizations among Medicaid managed
care enrollees were also slightly higher for those
living in New York City (6 per 100 in 2006
and 4 per 100 in 2007) than in the Rest of State
(4 per 100 in 2006 and 2 per 100 in 2007).

• There were small differences in asthma-related
pharmacy claim rates for Medicaid managed care
asthma universe enrollees when comparing New York
City (700 claims per 100 in 2006 and 722 per
100 in 2007) and the Rest of State (626 per 100
in 2006 and 633 per 100 in 2007).

Managed Care Quality Assurance Reporting
Requirement Asthma-Specific Indicator

• Among Commercial insurance, Child Health Plus
and Medicaid managed care plans, the proportion
of children aged 5–17 years with persistent asthma
who received appropriate medications increased
slightly from 2005 to 2007.

• For 2005-2007, the proportion of persistent
asthmatic adults (18-56 years) who received
appropriate medications for asthma increased
slightly for both Commercial insurance and Medicaid
managed care plans.

• In 2007, among Commercial and Child Health
Plus plans, 95% of children with persistent asthma
received appropriate medications for asthma,
compared to 92% for children with persistent
asthma in Medicaid managed care plans.

• In 2007, the proportion of adults with persistent
asthma receiving appropriate asthma medications
was slightly higher among Commercial than
Medicaid managed care plan enrollees (92%
and 90%, respectively).
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Asthma Prevalence Among Medicaid Managed Care Enrollees

Methodology

The information in this section represents New York State
(NYS) residents served by the Medicaid managed care
(MMC) program. The majority of Medicaid enrollees are
enrolled in MMC. Enrollees have access to preventive and
primary care, inpatient care, eye care, as well as additional
health services.

Program-based surveillance is not representative of the
general population. Approximately 21% of the NYS population
is served by Medicaid health care programs. However, these
data provide useful information about asthmatics, including
the burden of asthma and the use of health care services and
medications among this population. Asthma MMC information
was obtained from the NYSDOH Office of Health Insurance
Programs Medicaid Encounter Data System.

This report provides Medicaid asthma universe and
persistent asthma prevalence data for the MMC population.
Prevalence for MMC data are presented for asthma uni-
verse and persistent asthma for the total population, by age
group, race and ethnicity and geographic region (New York
City and Rest of State).

Definitions for the asthma universe and persistent
asthma are based on the technical specifications for
the National Committee for Quality Assurance’s (NCQA’s)
Healthcare Effectiveness Data and Information Set
(HEDIS®) 2007-2008. 22-23 Asthma universe prevalence
was generated for individuals aged 0 to 64 years who
were continuously enrolled in MMC for 12 or more months
as of December 2006 or December 2007.

Asthma Universe: Individuals are identified as asthma
universe patients if they had at least:

• one outpatient asthma visit with asthma (ICD-9 code
493.XX) as one of the listed diagnoses for a specified
12-month period of time; or

• one emergency department (ED) visit with asthma (ICD-9
code 493.XX) as the principal diagnosis for a specified
12-month period of time; or

• one acute inpatient discharge with asthma (ICD-9
code 493.XX) as the principal diagnosis for a specified
12-month period of time; or

• four asthma medication dispensing events* (i.e., an
asthma medication was dispensed on four occasions)
for a specified 12-month period of time.

Persistent Asthma: Individuals are identified as persist-
ent asthma patients if they had at least:

• four outpatient asthma visits with asthma (ICD-9 code
493.XX) as one of the listed diagnoses and at least two
asthma medication events for a specified 12-month
period of time; or

• one ED visit with asthma (ICD-9 code 493.XX) as the
principal diagnosis for a specified 12-month period
of time; or

• one acute inpatient discharge with asthma (ICD-9
code 493.XX) as the principal diagnosis for a specified
12-month period of time; or

• four asthma medication dispensing events* (i.e., an
asthma medication was dispensed on four occasions)
for a specified 12-month period of time.

To be defined as having persistent asthma, individuals
must meet one of four criteria for both the measurement
year (2006 or 2007) and the prior year (2005 or 2006,
criteria need not be the same across years).

Persistent asthma prevalence was generated for individ-
uals aged 0 to 64 years who were continuously enrolled
in Medicaid managed care for 24 or more months as of
December 2006 or 2007.

*A dispensing event is one prescription of an amount lasting 30 days or less; multiple inhalers of the same medication filled on the same date of service
should be counted as one dispensing event. There is also a restriction regarding leukotriene dispensing events: for an individual identified as an asthma
universe or persistent asthma because of at least four asthma medication dispensing events, and leukotriene modifiers were the sole asthma medication
dispensed, the member must meet any one of the other three criteria for inclusion in the asthma universe or persistent asthma population; or have
at least one diagnosis of asthma in any setting.
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*Medicaid managed care enrollees exclude special populations such as AIDS special needs plans and long-term care plans.

In presenting asthma surveillance information for MMC,
it is important to recognize the trend of enrollment for this
population as well as for the Medicaid Fee-for-Service
(FFS) population. Figure 9-1 presents number of enrollees
by month for MMC and Medicaid FFS from January 2006
to December 2007. Enrollment became relatively stable
for the MMC population, with a slight increase at the end
of 2007. During this time period, the MMC population

fluctuated between nearly 2.5 to 2.6 million while the
Medicaid FFS population varied between 1.0 to 1.2 million
per month. There was a decreasing trend in enrollment in
the Medicaid FFS program over these two years. There was
a reduction (14.9%) in enrollment among the Medicaid
FFS population between January 2006 and December
2007 (Figure 9-1).

Figure 9-1
New York State Medicaid Managed Care* and Medicaid Fee-for-Service Enrollees
Aged 0-64 Years by Month, January 2006–December 2007
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*12 months continuous enrollment.

There were 162,204 (10.1%) and 161,763 (10.4%)
people who met the asthma universe definition among
the more than 1.6 million and 1.55 million MMC enrollees
in 2006 and 2007, respectively.

Asthma universe prevalence among MMC enrollees
varied by age. Enrollees aged 0-4 years and 5-9 years
had the highest prevalence rate of asthma universe
(14.0% and 14.5% in 2006 and 14.3% and 14.7%

in 2007, respectively), followed by enrollees aged 10-17
years (9.7% in 2006 and 10.0% in 2007). Adult enrollees
aged 18-56 years had the lowest prevalence rate at 7.6%
in 2006 and 8.0% in 2007.

There was a slight increase in asthma universe preva-
lence for MMC enrollees across all age groups between
2006 and 2007 (Figure 9-2, Table 9-1).

Figure 9-2
Asthma Universe Prevalence* by Age Group, Medicaid Managed Care Population, New York State, 2006-2007
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Asthma Prevalence Among the Medicaid Managed Care Population

Medicaid Managed Asthma Universe
Asthma Universe Care Enrollees Prevalence Rate per 100

Age Group 2006 2007 2006 2007 2006 2007

0–4 32,460 31,503 232,228 219,667 14.0 14.3

5–9 33,868 32,402 234,313 220,752 14.5 14.7

10–17 31,615 29,981 325,832 300,504 9.7 10.0

18–56 56,266 57,949 736,752 721,301 7.6 8.0

57–64 7,995 9,928 82,505 90,641 9.7 11.0

Total 162,204 161,763 1,611,630 1,552,865 10.1 10.4

Table 9-1
Asthma Universe Prevalence* by Age Group, Medicaid Managed Care Population, New York State, 2006-2007
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*12 months continuous enrollment.

Asthma universe prevalence among MMC enrollees var-
ied by race and ethnicity. Hispanic and non-Hispanic Black
enrollees had the highest prevalence rate of asthma uni-
verse (11.4% and 11.1% in 2006 and 12.1% and 11.5%
in 2007, respectively), followed by non-Hispanic White
enrollees (9.2% in 2006 and 9.5% in 2007). Asian or

Pacific Islander enrollees had the lowest prevalence rate
at 6.1% in 2006 and 6.2% in 2007. There was a slight
increase in asthma universe prevalence for MMC enrollees
across all racial and ethnic groups between 2006 and
2007 (Figure 9-3, Table 9-2).

Figure 9-3
Asthma Universe Prevalence* by Race and Ethnicity, Medicaid Managed Care Population, New York State, 2006-2007
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Medicaid Managed Asthma Universe
Asthma Universe Care Enrollees Prevalence Rate per 100

Race Group 2006 2007 2006 2007 2006 2007

Non-Hispanic White 35,189 36,425 383,277 383,306 9.2 9.5

Non-Hispanic Black 40,699 39,732 366,168 347,000 11.1 11.5

Non-Hispanic Other 8,930 8,540 95,737 91,177 9.3 9.4

Hispanic 62,757 61,076 552,844 503,769 11.4 12.1

Native American 574 585 6,988 6,828 8.2 8.6

Asian/Pacific Islander 10,871 11,761 178,778 191,171 6.1 6.2

Table 9-2
Asthma Universe Prevalence* by Race and Ethnicity, Medicaid Managed Care Population, New York State, 2006-2007
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*12 months continuous enrollment.

Asthma universe prevalence among MMC enrollees
varied by region. Rest of State residents had a higher
prevalence rate of asthma universe (12.0% in 2006

and 12.3% in 2007) compared to New York City residents
(9.4% in 2006 and 9.8% in 2007) (Figure 9-4, Table 9-3).

Figure 9-4
Asthma Universe Prevalence* by Region, Medicaid Managed Care Population, New York State, 2006-2007
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Medicaid Managed Asthma Universe
Asthma Universe Care Enrollees Prevalence Rate per 100

Region 2006 2007 2006 2007 2006 2007

New York City 115,114 113,736 1,220,171 1,162,628 9.4 9.8

Rest of State 47,090 48,027 391,459 390,237 12.0 12.3

Table 9-3
Asthma Universe Prevalence* by Region, Medicaid Managed Care Population, New York State, 2006-2007
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*24 months continuous enrollment.

Among the MMC enrollees with 24 months continuous
enrollment by the end of 2006 and 2007, 50,327 individu-
als (4.6%) and 49,210 individuals (4.7%) met the definition
of persistent asthma, respectively.

Persistent asthmatic prevalence among MMC enrollees
varied by age. Enrollees aged 57-64 years had the highest

prevalence rate of persistent asthma (6.5% in 2006 and
6.6% in 2007), followed closely by enrollees aged 5-9
years (6.4% in 2006 and 6.5% in 2007). Enrollees
aged 18-56 years had the lowest prevalence rate at 4.0%
in 2006 and 3.9% in 2007. (Figure 9-5, Table 9-4).

Figure 9-5
Persistent Asthmatic Prevalence* by Age Group, Medicaid Managed Care Population, New York State, 2006-2007

0-4 5-9 10-17 18-56 57-64 Total
0

1

2

3

4

5

6

7

Pe
rc

en
t

20072006

4.2 4.4 6.4 6.5 4.3 4.4 4.0 3.9 6.5 6.6 4.6 4.7

Table 9-4
Persistent Asthmatic Prevalence* by Age Group, Medicaid Managed Care Population, New York State, 2006-2007

Medicaid Managed Asthma Universe
Asthma Universe Care Enrollees Prevalence Rate per 100

Age Group 2006 2007 2006 2007 2006 2007

0–4 5,183 4,991 122,344 113,929 4.2 4.4

5–9 11,427 11,015 179,414 168,237 6.4 6.5

10–17 11,043 10,402 255,636 234,295 4.3 4.4

18–56 18,861 18,633 477,423 474,909 4.0 3.9

57–64 3,813 4,169 58,222 63,003 6.5 6.6

Total 50,327 49,210 1,093,039 1,054,373 4.6 4.7
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*24 months continuous enrollment.

*24 months continuous enrollment.

Persistent asthmatic prevalence in MMC enrollees
varied by race and ethnicity.

Hispanic enrollees had the highest prevalence rate
of persistent asthma (5.5% in 2006 and 5.6% in 2007),

followed by non-Hispanic Black enrollees (5.2% in 2006
and 5.4% in 2007). Asian or Pacific Islander enrollees
had the lowest prevalence rate at 2.4% in both 2006
and 2007. (Figure 9-6, Table 9-5).

Figure 9-6
Persistent Asthmatic Prevalence* by Race and Ethnicity, Medicaid Managed Care Population, New York State, 2006-2007
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Persistent Medicaid Managed Persistent Asthmatic
Asthmatics Care Enrollees Prevalence Rate per 100

Race Group 2006 2007 2006 2007 2006 2007

Non-Hispanic White 9,885 10,257 259,611 262,664 3.8 3.9

Non-Hispanic Black 12,865 12,711 249,026 234,379 5.2 5.4

Non-Hispanic Other 2,636 2,577 64,134 61,467 4.1 4.2

Hispanic 20,858 19,361 380,437 344,301 5.5 5.6

Native America 164 173 4,695 4,823 3.5 3.6

Asian/Pacific Islander 2,761 3,038 115,730 128,566 2.4 2.4

Table 9-5
Persistent Asthmatic Prevalence* by Race and Ethnicity, Medicaid Managed Care Population, New York State, 2006-2007
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*24 months continuous enrollment.

*24 months continuous enrollment.

Persistent asthmatic prevalence among MMC enrollees
varied by region. Rest of State residents had a higher
prevalence rate of persistent asthma (5.1% in 2006

and 5.3% in 2007) compared to New York City residents
(4.4% in 2006 and 4.5% in 2007) (Figure 9-7, Table 9-6).

Figure 9-7
Persistent Asthmatic Prevalence* by Region, Medicaid Managed Care Population, New York State, 2006-2007

New York City Rest of State
0

1

2

3

4

5

6

Pe
rc

en
t

20072006

4.4 4.5 5.1 5.3

Persistent Medicaid Managed Persistent Asthmatic
Asthmatics Care Enrollees Prevalence Rate per 100

Race Group 2006 2007 2006 2007 2006 2007

New York City 36,989 35,775 831,453 802,368 4.4 4.5

Rest of State 13,338 13,435 261,586 252,005 5.1 5.3

Table 9-6
Persistent Asthmatic Prevalence* by Region, Medicaid Managed Care Population, New York State, 2006-2007
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Utilization of Health Services by the Medicaid Managed Care Asthma Universe Population

Methodology

Information about the utilization of health services
was generated for the NYS MMC asthmatic population.
This information corresponds to the universe asthmatics
(see definition on page 134), aged 0-64 years, who were
continuously enrolled in MMC for a twelve-month period
as of December 2006 or December 2007.

The total number of services or claims associated with
asthma that were covered by MMC was generated based
on primary diagnosis with an International Classification
of Diseases, 9th Revision, Clinical Modification (ICD-9-CM)

code of 493 for physician, outpatient, emergency department
(ED) visits, inpatient hospital services, and drug formulary
code for pharmacy claims. The numbers of these services or
claims per 100 asthma universe population are also provid-
ed. Results are presented for total population, by age group
and geographic region (New York City and Rest of State).

Health care utilization information was only available
for the MMC population. This information is presented by
type of health care service or claim. Utilization of asthma-
related health services was not available for the Medicaid
FFS population.

Age Asthma Physician Outpatient ED Hospital- Pharmacy
Group Universe Visits Clinic Visits Visits izations Claims

2006 0–4 32,460 37,847 12,046 8,511 2,761 142,362

5–9 33,868 39,393 13,254 7,208 1,478 220,022

10–17 31,615 32,790 10,774 5,829 1,102 201,871

18–56 56,266 54,062 18,521 12,170 2,325 448,596

57–64 7,995 6,156 2,797 837 428 87,502

Total 162,204 170,248 57,392 34,555 8,094 1,100,353

2007 0–4 31,503 37,085 9,788 8,179 1,830 137,161

5–9 32,402 38,165 11,050 6,468 1,097 211,208

10–17 29,981 30,938 9,290 5,290 770 193,153

18–56 57,949 56,265 17,584 12,420 2,043 469,580

57–64 9,928 7,683 3,330 1,226 461 113,751

Total 161,763 170,136 51,042 33,583 6,201 1,124,853

Table 9-7
Asthma-Related Utilization by Type of Health Care Service by Age Group,
Medicaid Managed Care Asthma Universe Population, New York State, 2006-2007
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The service or claim rates per 100 asthma universe indi-
viduals in each service category varied by age. The rates for
physician visits were highest among children aged 0-4 years
and 5-9 years (116 visits per 100 asthma universe enrollees
in 2006 and 118 per 100 in 2007) and lowest among
adults aged 57-64 years (77 per 100 in 2006 and 2007).

There were few differences in asthma outpatient visit
rates among age groups, with an overall rate of 35 and
32 visits per 100 asthma universe individuals in 2006
and 2007, respectively.

Asthma ED visit rates varied by age group, with the highest
rate among children aged 0-4 years (26 per 100 both in

2006 and 2007) and the lowest rate among adults aged
57-64 years (11 per 100 in 2006 and 12 per 100 in 2007).

Hospitalizations due to asthma were also highest among
very young children aged 0-4 years (9 per 100 in 2006
and 6 per 100 in 2007). Hospitalization rates due to asth-
ma decreased between 2006 and 2007 for all age groups.

Asthma-related pharmacy claim rates increased with
age. The highest rate of asthma- related pharmacy claims
was among adults aged 57-64 years (1,095 claims per 100
in 2006 and 1,146 claims per 100 in 2007) (Table 9-9).

Overall, there were 170,248 physician visits in
2006 and 170,136 in 2007; 57,392 outpatient clinic
visits in 2006 and 51,042 in 2007; 34,555 ED visits
in 2006 and 33,583 in 2007; 8,094 hospitalizations

in 2006 and 6,201 in 2007 due to asthma among
the asthma universe population. In addition, 1,100,353
asthma-related pharmacy claims were filled in 2006
and 1,124,853 were filled in 2007 (Table 9-7).

Age Physician Outpatient ED Hospital- Pharmacy
Group Visits Clinic Visits Visits izations Claims

2006 0–4 116.6 37.1 26.2 8.5 438.6

5–9 116.3 39.1 21.3 4.4 649.6

10–17 103.7 34.1 18.4 3.5 638.5

18–56 96.1 32.9 21.6 4.1 797.3

57–64 77.0 35.0 10.5 5.4 1,094.5

Total 105.0 35.4 21.3 5.0 678.4

2007 0–4 117.7 31.1 26.0 5.8 435.4

5–9 117.8 34.1 20.0 3.4 651.8

10–17 103.2 31.0 17.6 2.6 644.3

18–56 97.1 30.3 21.4 3.5 810.3

57–64 77.4 33.5 12.3 4.6 1,145.8

Total 105.2 31.6 20.8 3.8 695.4

Table 9-9
Asthma-Related Utilization Rate (per 100 Asthma Universe Enrollees) by Type of Health Care Service and by Age Group,
Medicaid Managed Care Asthma Universe Population, New York State, 2006-2007

Asthma Physician Outpatient ED Hospital- Pharmacy
Region Universe Visits Visits Visits izations Claims

2006 New York City 115,114 113,732 50,511 27,019 6,458 805,523

Rest of State 47,090 56,516 6,881 7,536 1,636 294,830

2007 New York City 113,736 116,585 44,079 26,440 5,039 820,742

Rest of State 48,027 53,551 6,963 7,143 1,162 304,111

Table 9-8
Asthma-Related Utilization by Type of Health Care Service and by Region,
Medicaid Managed Care Asthma Universe Population, New York State, 2006-2007
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The service or claim rates per 100 asthma universe
individuals in each service category varied by region.

Physician visit rates were higher for MMC asthma uni-
verse enrollees in the Rest of State (120 per 100 asthma
universe enrollees in 2006 and 112 per 100 in 2007)
compared to those in New York City (99 per 100 in 2006
and 103 per 100 in 2007).

However, MMC asthma universe enrollees in New York
City had a much higher outpatient clinic visit rate (44 per
100 in 2006 and 39 per 100 in 2007) than MMC asthma
universe enrollees from the Rest of State (15 per 100 in
2006 and 2007). In addition, rates of ED visits were also
higher for MMC enrollees with asthma who reside in New

York City (24 per 100 in 2006 and 23 per 100 in 2007)
compared to those in the Rest of State (16 per 100
in 2006 and 15 per 100 in 2007).

Asthma hospitalizations among MMC enrollees were
also much higher for those living in New York City (6 per
100 in 2006 and 4 per 100 in 2007) than in the Rest
of State (4 per 100 in 2006 and 2 per 100 in 2007).
There were small differences in asthma- related pharmacy
claim rates for MMC asthma universe enrollees when
comparing New York City (700 claims per 100 in 2006
and 722 per 100 in 2007) and the Rest of State (626
per 100 in 2006 and 633 per 100 in 2007) (Table 9-10).

Physician Outpatient ED Hospital- Pharmacy
Region Visits Visits Visits izations Claims

2006 New York City 98.8 43.9 23.5 5.6 699.8

Rest of State 120.0 14.6 16.0 3.5 626.1

2007 New York City 102.5 38.8 23.2 4.4 721.6

Rest of State 111.5 14.5 14.9 2.4 633.2

Table 9-10
Asthma-Related Utilization Rate (per 100 Asthma Universe Enrollees) by Type of Health Care Service and by Region,
Medicaid Managed Care Asthma Universe Population, New York State, 2006-2007

Managed Care Quality Assurance Reporting Requirement Asthma-Specific Indicator

Methodology

Quality Assurance Reporting Requirements (QARR) consist
of measures from the National Committee for Quality
Assurance’s (NCQA) Health Plan Effectiveness Data and
Information Set (HEDIS®) 2006-200822-24 and NYS-specific
measures. This report presents: “Use of Appropriate
Medications for People with Asthma” for 2006-2008,
a measure for asthma

The QARR measure for asthma care is the percentage
of enrollees with persistent asthma who have received
appropriate medications (i.e., at least one prescription
for inhaled corticosteroids, nedocromil, cromolyn sodium,

leukotriene modifiers or methylxanthines). This measure
was generated for the Medicaid, Child Health Plus and
Commercial insurance populations that were enrolled
continuously for a 24-month period by December 2005,
2006 or 2007.

The QARR measure for asthma in this report contains
summary information for 2007 data from 31 health
plans. Sixteen plans reported data about their commercial
enrollees; 23 plans reported on their Medicaid enrollees;
and 22 plans reported on Child Health Plus enrollees.
The measure was generated for children aged 5-17 years
and adults aged 18-56 years and by type of plan.
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*Child Health Plus data included children aged 5-18 years.

The proportion of children aged 5–17 years with
persistent asthma who received appropriate medications
increased slightly between 2005 and 2007.

In 2007, among persistent asthmatic children, 95%
of enrollees of either Commercial or Child Health Plus

plans received appropriate medications for asthma;
92% of persistent asthmatic children enrolled in MMC
plans received appropriate medications (Figure 9-8).

Figure 9-8
Percent of Children (5–17 Years) with Persistent Asthma Who Received
Appropriate Medications by Type of Plan, New York State, 2005-2007
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Among persistent asthmatic adults aged 18-56 years,
the proportion of adults who received appropriate medica-
tions for asthma increased slightly from 2005 to 2007
for both Commercial insurance and MMC plans.

In 2007, adults with persistent asthma who were
enrolled in Commercial plans showed a slightly higher

proportion of receiving appropriate medications compared
to those enrolled in MMC plans (92% and 90%, respective-
ly) (Figure 9-9).

Figure 9-9
Percent of Adults (18–56 Years) with Persistent Asthma Who Received
Appropriate Medications by Type of Plan, New York State, 2005-2007

Commercial Medicaid
0

20

40

60

80

100

Pe
rc

en
t

2006 20072005

90 91 92 89 89 90



147

In the United States (U.S.), as in other industrialized
countries, asthma of occupational etiology causes a largely
unrecognized burden of preventable disease and disability.25

In the last decade, work-related asthma (WRA) has become
the most frequently diagnosed occupational respiratory
disease in developed countries. Estimates of the proportion
of asthma in the adult population that are work-related
range from 2% to 26%.26 In the U.S., it is estimated that
there are more than 20 million workers potentially exposed
to occupational asthmagens.27 WRA can present as a new
condition or it can be work-aggravated asthma. It can be

triggered by either irritants or sensitizers, of which more than
350 have been documented.28, 29 Cases identified as WRA
most likely represent only a small proportion of all cases
of WRA. It can be difficult to distinguish a diagnosis of
definitive WRA from asthma of a non-occupational origin.

The prognosis for a case of WRA depends on the
severity and duration at the time of diagnosis. The most
effective clinical approach is to avoid or modify exposure
to the agent(s) causing the asthma or triggering asthma
symptoms. Optimally, industrial hygiene measures can
prevent exposures from occurring in the first place.

Highlights: Work-Related Asthma

Work-Related Asthma Prevalence

� For 2005, approximately 11.4% of adult asthmatics
in New York State indicated that either a health
professional had informed them they had work-related
asthma, or they had informed a health professional
of such (see the New York State Asthma Surveillance
Summary Report 2007 for additional information). 30

Work-Related Asthma Hospital Discharges

� For 1998-2007, work-related asthma hospital
discharges ranged from 47 to 72 per year
in New York State.

� The mean length of stay for a work-related asthma
hospitalization decreased over time from 4.3 to
4.0 days, while the average cost increased for the
1998-2007 time period.

� The cost of a work-related asthma hospitalization
in 2007 was approximately $630,000.

Work-Related Asthma Incidence

New York State Occupational Health Clinic Network

� The number of definite or possible work-related
asthma patients seen by the New York State
Occupational Health Clinic Network in the past
10 years, by year of first visit, ranged from
73 patients in 1998 to 329 patients in 2004.

New York State Occupational Lung Disease Registry

� The number of work-related asthma cases reported to
the New York State Occupational Lung Disease Registry
in the past 10 years, by year of first visit, ranged
from 29 patients in 1999 to 157 patients in 2005.

Work-Related Asthma

10
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Work-Related Asthma Hospital Discharges

Methodology

Hospital discharge information from the Statewide Planning
and Research Cooperative System (SPARCS) was reviewed
for years 1998 through 2007 to identify hospitalizations
related to WRA. A WRA hospital discharge was defined
as having a principal diagnosis with an International
Classification of Diseases, 9th Revision, Clinical Modification
(ICD-9-CM) code of 493 and the primary expected payer
was Workers’ Compensation. It is possible that the same
patient may be hospitalized for asthma multiple times and
as a result could be counted more than once in these data.

The majority of individuals with work-related illnesses
do not file for Workers’ Compensation. Additionally, self-
employed individuals such as farmers, independent
contractors, federal employees, and railroad, longshore
and maritime workers are not covered by state Workers’
Compensation systems. The attribution of payer in the
hospital discharge dataset may not be accurate — this
represents expected payer at time of admission and may
not actually be the payment source. Therefore, the data
are considered an under-representation of the actual
number of individuals hospitalized with WRA.



149

From 1998 to 2007, the number of annual WRA hospital-
izations among NYS residents decreased approximately 17%
from 54 to 45 with a peak at 72 in 2003 (Figure 10-1).

Figure 10-1
Annual Work-Related Asthma Hospital Discharges, New York State, 1998-2007
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For 1998-2007, the average length of stay for a WRA
hospitalization decreased 7% from 4.3 days in 1998 to 4.0
days in 2007 (Figure 10-2).

Figure 10-2
Average Length of Stay for Work-Related Asthma Hospitalizations, New York State, 1998-2007
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The average cost per WRA hospitalization steadily
increased from 1998 to 2007. The average cost of a WRA
hospitalization increased 93%, from $7,274 in 1998
to $14,028 in 2007.

Because the average cost for a WRA hospitalization was
not adjusted for inflation, comparisons across years should
be made with caution (Figure 10-3).

Figure 10-3
Average Cost of Work-Related Asthma Hospitalizations, New York State, 1998-2007
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The total cost of WRA hospitalizations rose for the period
1998-2007. The total cost of WRA hospitalizations increased
61%,from $392,777 in 1998 to $631,272 in 2007,
with peaks at $822,381 in 2003 and $801,526 in 2006.

Because the total cost of WRA hospitalizations was
not adjusted for inflation, comparisons across years should
be made with caution (Figure 10-4).

Figure 10-4
Total Cost of Work-Related Asthma Hospitalizations, New York State, 1998-2007
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Work-Related Asthma Incidence – New York State Occupational Health Clinic Network

Methodology

The NYS Occupational Health Clinic Network (OHCN)
is the nation’s only state-based occupational health clinic
network that includes a clinic specializing in farm worker
health and safety. Each clinic is run independently with par-
tial funding from the State. The clinics are mandated to:
provide an objective diagnosis of suspected work-related
medical problems; conduct medical screenings for groups
of workers who are at increased risk of occupational illness;
make referrals for treatment to other medical specialists,
if necessary; perform industrial hygiene evaluations of work-
places of concern; and provide education and prevention
programs. In aggregate, the clinics see approximately 5,000
workers each year from hundreds of workplaces. The clinics
all use the same patient data software. Patient data are
collected and maintained in a central database in the
NYSDOH Bureau of Occupational Health.

A WRA case was defined if the patient record had
a diagnosis of asthma that was determined to be definitely
or possibly work-related according to the clinician. Each
clinic independently determined whether the visit was relat-
ed to the World Trade Center disaster. This report presents
the number of cases seen in the clinics for 1998-2007
by year of the patient’s first visit. For this time period, the
OHCN was comprised of eight clinics.

It is recognized that clinic-based reporting suffers from
problems with referral bias (individuals with a particular
exposure or adverse health outcome are more likely to
choose certain physicians or health clinics than those who
are not similarly affected); therefore, it is unknown whether
the patients seen by the clinic network are representative
of the State’s employed population.
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The number of patients with a diagnosis of asthma
that was definitely or possibly associated with their work
environment who were seen by the NYS OHCN, by year
of first visit, increased 74% from 73 in 1998 to 127

in 2007, with a peak at 329 in 2004. The large increase
in the number of patients seen for the first time, between
2002 and 2004, resulted from the World Trade Center
disaster (Figure 10-5).

Figure 10-5
Number of Work-Related Asthma Patients Seen by the New York State Occupational Health Clinic Network,
by Year of First Visit, 1998-2007
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Work-Related Asthma Incidence – New York State Occupational Lung Disease Registry

Methodology

The New York State Occupational Lung Disease Registry
(OLDR) was originally established in 1981 to assist with
the reduction of the morbidity and mortality of New York
residents due to exposure to respirable toxic materials
in the work environment. All physicians, health facilities
and laboratories are required to report any cases
of occupational lung disease to NYSDOH.

This section provides the number of work-related
asthma patients reported to the New York State OLDR
by year of first report for 1998-2007.

The OLDR has had problems with underreporting.
From 2003 to 2005, NYS utilized National Institute for
Occupational Safety and Health (NIOSH) Core Occupational
Health Surveillance funding to enhance reporting to
the registry. These efforts have substantially increased the
number of reports received by the registry. These patients
may also have been counted as hospital discharges
or NYS OHCN visits.
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The number of WRA patients reported to the OLDR
increased 143% from 30 in 1998 to 73 in 2007, with
a peak at 157 in 2005. Over 40% of the cases reported

to the OLDR since 2002 have been a result of the World
Trade Center Disaster (Figure 10-6).

Figure 10-6
Number of Suspected or Confirmed Work-Related Asthma Patients Reported to
the New York State Occupational Lung Disease Registry by Year of First Report, 1998-2007
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Highlights: Asthma Costs

Asthma Hospitalization Costs

� The total cost of asthma hospitalizations in New York
State for 2007 was approximately $535 million,
a 70% increase in the cost since 1998 ($315
million). The Consumer Price Index-adjusted asthma
hospitalization cost increased 17% from the 1998
adjusted cost of $457 million.

� The average cost per asthma hospitalization increased
91% from $7,399 in 1998 to $14,107 in 2007.
The average adjusted asthma hospitalization cost
increased 31% over this time period. This occurred
despite the average length of stay for an asthma
hospitalization decreasing 10% from 4.0 days
to 3.6 days for the same time period.

� The average cost per asthma hospitalization
increased with age. The 2007 average costs ranged
from $8,343 for the 0-4 year age group to $21,502
for those aged 65 years and older.

� Females had consistently higher average asthma
hospitalization costs compared to males throughout
1998-2007. Females had a 2007 average cost
of $15,419 compared to $12,150 for their male
counterparts.

� Residents of New York City had consistently higher
average costs per asthma hospitalization than
residents from the Rest of State throughout 1998-
2007. New York City residents had a 2007 average
cost of $14,269 compared to $13,779 for those
residing in the Rest of State.

� Medicare had the highest average cost of $21,142
among all sources of payment for 2007 asthma
hospitalizations. This was followed by other third party
or private insurance ($12,727), Medicaid ($12,224),
and self-pay ($8,962).

� For 2005-2007, Medicaid accounted for 43%
of the total asthma hospitalizations and incurred
37% of the total asthma hospitalization costs.
Medicare, on the other hand, accounted for 23%
of the total asthma hospitalizations and incurred
34% of the total asthma hospitalization costs.

Asthma Medicaid Managed Care Costs

� An estimated total of over $170 million was spent
on more than 160,000 asthma universe individuals
for asthma-related services in 2007 (an average cost
of $1,069 per recipient). This accounted for 18%
of the Medicaid managed care dollars for all health
care services ($961 million) that were spent on
the asthma universe population.

� In 2007, hospitalizations comprised 24% of the total
asthma-related costs, with an average cost of $6,941
per hospitalization and $8,656 per recipient among
the asthma universe population. Pharmacy costs
comprised 61% of the total costs, with an average
of $93 per claim and $737 per recipient.

� An average of $1,069 was spent per asthma patient
among the Medicaid managed care population in 2007.
The average cost was highest for patients aged 57-64
($1,661) and lowest for patients aged 10-17 ($910).

� For 2007, about 67% of Medicaid managed care
asthma-related costs were spent on pharmacy in the
Rest of State while only 59% of the asthma-related
costs were spent on pharmacy in New York City. The
proportion of cost due to asthma hospitalizations
was more than 1.5 times higher for New York City
compared to the Rest of State.

� New York City accounted for 76% of the total New York
State Medicaid managed care asthma-related costs
while serving 71% of the asthma universe population.

Asthma Costs

11
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Asthma Hospitalization Costs

Methodology

Asthma hospitalization cost information was generated
from the Statewide Planning and Research Cooperative
System (SPARCS) database. The cost information from
SPARCS represents billing data that were submitted
by hospitals in New York State (NYS). An asthma hospital-
ization was defined as having a principal diagnosis with
an International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM) code of 493.

The total asthma hospitalization costs included the
accommodation charge and the ancillary charge for all
patients hospitalized within a given year. The accommoda-
tion charge is defined as the accommodation rate charged
per day for a specific type of accommodation multiplied by
the length of stay in days. The rate charged per day depends
on type of room (e.g., private, semi-private or within a ward),
type of care (e.g., general, medical, rehabilitation, etc.) and
level of care. The ancillary charge is the sum of all ancillary
costs (e.g., nursing, pharmacy, laboratory, respiratory
therapy, pulmonary function, etc.).

The crude and Consumer Price Index (CPI)-adjusted
asthma hospitalization costs and average asthma hospital-
ization costs were calculated. Adjusted asthma
hospitalization costs were calculated using the 2007 CPI31

to adjust for inflation (see Appendix 2).
This report provides ten-year (1999-2008) trends for

asthma hospitalization cost information: total cost, average
cost per asthma hospitalization, and average length of stay
per hospitalization. The trends for average cost information
were generated by age group, gender, source of payment
and geographic region (New York City and Rest of State).

Pie charts that compare the number of asthma hospital-
izations to the cost incurred for NYS residents for 2005-2007
are presented by age group, gender, source of payment
and geographic region (New York City and Rest of State).

The SPARCS database reflects billing information,
therefore the hospitalization costs may overestimate the
actual costs that are reimbursed.
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There were increasing trends for both crude and
adjusted total cost of asthma hospitalizations from 1998
to 2007. The crude total cost of asthma hospitalizations
increased 70%, from $315 million in 1998 to $535 million

in 2007. The adjusted total cost of asthma hospitalizations
increased 17%, from $457 million in 1998 to $535 million
in 2007 (Figure 11-1).

Figure 11-1
Total Crude and Adjusted* Cost of Asthma Hospitalizations, New York State, 1998-2007
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*Cost-adjusted using the 2007 Consumer Price Index.
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Increasing trends for both crude and adjusted average
cost per asthma hospitalization were seen from 1998
to 2007. The average cost per asthma hospitalization
increased 91%, from $7,399 in 1998 to $14,107 in 2007.

The adjusted average cost per asthma hospitalization
increased 31%, from $10,729 in 1998 to $14,107
in 2007 (Figure 11-2).

Figure 11-2
Average Crude and Adjusted* Cost per Asthma Hospitalization, New York State, 1998-2007
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*Cost-adjusted using the 2007 Consumer Price Index.
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For 1998-2007, the average length of stay for an
asthma hospitalization decreased 10%, from 4.0 days
in 1998 to 3.6 days in 2007 (Figure 11-3).

Figure 11-3
Average Length of Stay for Asthma Hospitalizations, New York State, 1998-2007
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Figure 11-4
Average Cost per Asthma Hospitalization by Age Group, New York State, 1998-2007

1998 20001999 2001 2002 2003 2004 2005 2006 2007
0

$5,000

$10,000

$15,000

$20,000

$25,000

Av
er

ag
e

Co
st

F F F F
F F F F F F

J J J J
J J J J

J J

H H H H
H

H H H
H

H

1 1 1 1
1

1 1 1
1 1

B B
B B

B
B B

B B
B

P P P
P

P

P
P

P P
P

0–4 5–14 15–24 25–44 45–64 65+

Average cost per asthma hospitalization for all
age groups increased between 1998 and 2007 with the
increases being greatest among older age groups. In addi-
tion, the average cost per asthma hospitalization increased

Age Group 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

0–4 $ 4,853 $ 5,040 $ 5,415 $ 5,288 $ 6,293 $ 6,848 $ 7,105 $ 7,466 $ 7,873 $ 8,343

5–14 $ 5,423 $ 5,616 $ 5,775 $ 5,784 $ 7,008 $ 7,697 $ 7,820 $ 8,492 $ 9,241 $ 9,707

15–24 $ 5,627 $ 6,075 $ 6,250 $ 6,452 $ 7,910 $ 8,732 $ 8,524 $ 8,956 $ 9,927 $10,652

25–44 $ 6,843 $ 7,385 $ 7,831 $ 7,871 $ 9,385 $10,389 $10,502 $11,148 $11,867 $12,457

45–64 $ 9,410 $ 9,536 $10,196 $10,733 $12,542 $13,719 $14,037 $15,180 $15,467 $16,194

65+ $11,752 $12,320 $13,004 $13,732 $15,935 $17,914 $18,955 $20,027 $20,496 $21,502

with age in any given year. In 2007, the average cost for
those aged 0-4 years was $8,343; the 65 year and older
age group had an average cost of $21,502 (Figure 11-4).



163

Figure 11-5
Comparison of Number of Asthma Hospitalizations to Cost Incurred by Age Group, New York State, 2005-2007

For 2005-2007, asthma hospital discharges for the
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contributed only 11% to the total cost. Conversely, the 65

and older age group comprised 19% of the hospitalizations,
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For 1998-2007, females had consistently higher
average asthma hospitalization costs compared to males.
In 2007, the average female asthma hospitalization

cost of $15,419 was 27% higher than the male average cost
of $12,150 (Figure 11-6).

Figure 11-6
Average Cost per Asthma Hospitalization by Gender, New York State, 1998-2007
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Figure 11-7
Comparison of Number of Asthma Hospitalizations to Cost Incurred by Gender, New York State, 2005-2007

For 2005-2007, females comprised 60% of the
asthma hospitalizations and incurred 65% of the total
hospitalization costs (Figure 11-7).
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For 1998-2007, the average costs per asthma hospital-
ization were consistently higher for New York City ($14,269
in 2007) than the Rest of State ($13,779) (Figure 11-8).

Figure 11-8
Average Cost per Asthma Hospitalization by Region, New York State, 1998-2007
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Figure 11-9
Comparison of Number of Asthma Hospitalizations to Cost Incurred by Region, New York State, 2005-2007

For 2005-2007, New York City contributed 67% of the
total number of asthma hospitalizations and incurred 67%
of the asthma hospitalization costs (Figure 11-9).

Asthma Hospitalizations by Region, New York State, 2005–2007

Total Asthma Hospitalization Cost by Region, New York State, 2005–2007
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The average asthma hospitalization costs were consis-
tently the highest for the Medicare population. Between
1998 and 2007, the increase in average cost ranged from

37% for self-pay patients to 113% for other third party
or private patients (Figure 11-10).

Figure 11-10
Average Cost per Asthma Hospitalization by Source of Payment, New York State, 1998-2007
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Figure 11-11
Comparison of Number of Asthma Hospitalizations to Cost Incurred by Source of Payment, New York State, 2005-2007

For 2005-2007, Medicaid accounted for 43% of the
total asthma hospitalizations and incurred 37% of the total
asthma hospitalization costs. Medicare, on the other hand,

accounted for 23% of the total asthma hospitalizations
and incurred 34% of the total asthma hospitalization costs
(Figure 11-11).
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Asthma Medicaid Managed Care Costs

Methodology

Payment for Medicaid managed care (MMC) services is
provided through a combination of capitation payments
and fee-for-service claim expenditures.

Services not covered under capitation are paid by
Medicaid on a fee-for-service claim basis (e.g., pharmacy
and mental health). Fee-for-service claim data represent
true expenditures.

Services covered under the MMC benefit package and
associated costs are reported by managed care plans as
encounter records. Reported costs on encounter records
are then standardized by the State in order to estimate the
true cost of services provided under the capitated benefit
(either as a “proxy cost” of a covered benefit, or as a within
plan claim expenditure).

Costs for asthma-related services provided for the
asthma universe enrollees among the MMC population
were estimated by adding the actual expenditures paid
on asthma-related claims together with the standardized
“proxy” costs for services reported on encounter records
for the Calendar Year 2007 service period.

Encounter records were considered to be asthma-related
if they were submitted with a primary diagnosis code of
asthma (International Classification of Diseases, 9th
Revision, Clinical Modification (ICD-9 CM) code of 493.XX).
Asthma-related pharmacy claims were identified using the
National Drug Codes specified in the HEDIS®) 2008 22

guidelines indicative of asthma.
All members of the MMC asthma universe population

had 12 continuous months of enrollment in a MMC health

plan (Health Maintenance Organization – HMO plans,
Prepaid Health Services Plans – PHSP, Partial Capitation
plans) in 2007. Cost information, however, was only
included in analyses if the cost occurred while enrolled for
at least one month in either and HMO or PHSP. Therefore,
people who were enrolled exclusively in a Partial Capitation
plan for the entire 12-month period of 2007 were removed
from the denominator of universe asthmatics and no costs
acquired for the enrollment period in a Partial Capitation
plan were included.

For the purpose of these cost analyses, services were
divided into inpatient, emergency department, outpatient
and pharmacy services. A hierarchical approach was taken
to categorize the services. All inpatient records were identi-
fied first, followed by emergency department services,
pharmacy records and finally outpatient services. Because
all records that were not identified as inpatient, emergency
room, or pharmacy fell into outpatient, this category con-
tains additional areas beyond physician and clinic services,
including categories such as case management, community
and rehabilitation services, dentist and dental services and
hospice care.

This report provides 2007 estimated MMC cost informa-
tion for asthma-related services including: total and
average cost per asthma universe enrollee, total and aver-
age cost per asthma-related service and average cost per
recipient. The average cost per recipient and average cost
per enrollee were generated by age group. The distribution
of total costs for asthma-related services was analyzed
by geographic region (New York City and Rest of State).

While interpreting MMC asthma costs, it is important
to recognize that the majority of the cost information was
estimated based on Medicaid encounter data for different
service categories. Also, cost information was generated
for enrollees aged 0-64 years.

It was estimated that a total of over $170 million was
spent on more than 160,000 asthma universe individuals

for asthma-related services in 2007 (an average cost of
$1,069 per recipient). This accounted for 18% of the MMC
dollars for all health care services ($961 million) that were
spent on the asthma universe population (Table 11-1).

Table 11-1
Medicaid Managed Care Costs for the Asthma Universe* Population, New York State, 2007

Number of Total Cost Percent Asthma-Related
Universe Asthma-Related (Asthma-Related and of Total Cost per Member
Asthmatics Cost Unrelated Services) Cost per Year

160,126 $171,110,804 $961,334,928 18% $1,069

*12 months continuous enrollment.
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In 2007, hospitalizations comprised 24% of the total
asthma-related costs, with an average cost of $6,941
per hospitalization and $8,656 per recipient among the

asthma universe population. Pharmacy costs comprised
61% of the total costs, with an average of $93 per claim
and $737 per recipient (Table 11-2).

Table 11-2
Medicaid Managed Care Total Cost, Average Cost per Service and per Recipient
by Type of Asthma-Related Service for the Asthma Universe* Population, New York State, 2007

Average Average
Asthma-Related Percent Number of Cost per Number of Cost per
Service Total Costs Total Services Service Recipients Recipient

ED Visit $ 5,023,607 2.9% 33,302 $ 151 20,706 $ 243

Hospitalization $ 40,676,608 23.8% 5,860 $6,941 4,699 $8,656

Outpatient Visit $ 21,918,479 12.8% 416,608 $ 53 98,856 $ 222

Pharmacy $103,492,110 60.5% 1,112,112 $ 93 140,428 $ 737

*12 months continuous enrollment.

There was great variation in the average asthma
hospitalization and pharmacy costs per recipient among
age groups in the MMC asthma universe population.
The average asthma hospitalization costs increased 36%,
from $7,747 in the 0-4 year age group to $10,559 in
the 57-64 year age group. The average asthma pharmacy

costs increased over two times, from $554 in the 0-4 year
age group to $1,221 for asthmatics 57-64 years of age.
The average asthma costs per recipient for outpatient visits
increased with age. The average asthma costs per recipient
for ED visits also varied by age group (Table 11-3).

Table 11-3
Medicaid Managed Care* Average Asthma-Related Service Cost per Recipient
by Age for the Asthma Universe* Population, New York State, 2007

Asthma-Related
Service 0–4 5–9 10–17 18–56 57–64

ED Visit $ 234 $ 227 $ 221 $ 266 $ 291

Hospitalization $7,747 $7,968 $8,061 $9,833 $10,559

Outpatient Visit $ 200 $ 208 $ 218 $ 232 $ 287

Pharmacy $ 554 $ 717 $ 611 $ 832 $ 1,221

*12 months continuous enrollment.
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*12 months continuous enrollment.

An average of $1,069 was spent per asthma patient
among the MMC population in 2007. The average cost was

highest for patients aged 57-64 ($1,661) and lowest for
patients aged 10-17 ($910) (Figure 11-12).

Figure 11-12
Medicaid Managed Care Average Asthma-Related Service Cost per Asthma Universe* Enrollee by Age Group, New York State, 2007
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Figure 11-13
Distribution of Asthma Medicaid Managed Care Costs Among the Asthma Universe* Population by Region, New York State, 2007
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There were differences seen in patterns of asthma-
related costs among the asthma universe population
between New York City and the Rest of State. For 2007,
about 67% of MMC asthma-related costs were spent
on pharmacy in the Rest of State, while only 59%
of the asthma-related costs were spent on pharmacy

*12 months continuous enrollment.

in New York City. The proportion of cost due to asthma
hospitalizations was more than 1.5 times higher for
New York City compared to the Rest of State (26% versus
16%, respectively). New York City accounted for 76% of
the total NYS MMC asthma-related cost while serving 71%
of the asthma universe population (Figure 11-13).
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Asthma and the Environment

12

The New York State Department of Health’s (NYSDOH’s)
environmental efforts to address asthma are focused on
understanding which environmental factors are important
contributors to asthma development and morbidity. That
information is used to develop effective public health pro-
grams aimed at reducing or eliminating exposure to these
factors in and around homes, schools and workplaces.
Because asthma is a respiratory disease, indoor and outdoor
air quality are of particular interest. Contaminants in indoor
or outdoor air that are related to asthma include environ-
mental tobacco smoke, animal dander, allergens produced
by dust mites, rodents and cockroaches, cleaning chemicals,
pollen, mold, ozone, sulfur dioxide and fine particles.

In the United States, the average person spends up to
90% of each day indoors.32 For about 20% of the U.S. pop-
ulation, a considerable proportion of their indoor time each
day is spent inside elementary and secondary school build-
ings.32 In many cases, children and school staff who have
asthma may be exposed to conditions inside these build-
ings that have the potential to exacerbate asthma. About
one-fifth of the nation’s schools have poor indoor air quality
(IAQ), 27% report poor ventilation, 60% need major repairs
to at least one building system and approximately half
report having a program in place to maintain good IAQ.33-35

Potential asthma triggers such as mold, allergens produced
by dust mites, cockroaches and rodents, cleaning chemi-
cals and diesel exhaust can exist in the school environment
in quantities sufficient to exacerbate or even cause
asthma.36-41 Therefore, it is important to assess conditions
in schools that can promote the existence of these
and other asthma triggers.

Factors in the outdoor air can also affect people with
asthma. When inhaled, outdoor pollutants such as ozone

or fine particles can irritate the lungs and exacerbate an
individual’s asthma symptoms. These pollutants may vary
seasonally or with changes in meteorological conditions
such as temperature. In the northeastern U.S., summer
ozone pollution has been associated with 10-20% of
summertime respiratory hospital visits and admissions.42

In U.S. and Canadian studies, the ozone-associated
increase in daily respiratory hospital admissions ranged
from 2-30% with daily ozone increments in the warm sea-
son that ranged from 20-40 parts per billion (ppb) for
different ozone averaging times.42 The association between
ambient air particulate matter (PM) concentrations and
asthma, including increased hospital admissions, is well
documented.43, 44 Models demonstrate 5-15% increases in
daily respiratory-related hospital admissions per 25 µg/m3

(micrograms per cubic meter of air) daily increment of fine
particles, with the largest effect on asthma admissions.45

The NYS Department of Environmental Conservation
operates a network of air monitors located throughout NYS.
This statewide network provides real-time information about
levels of important air pollutants.46 This pollutant informa-
tion, combined with weather forecasts, is used to issue Air
Quality Health Advisories. These advisories inform people to
take precautions to reduce exposure on days with expected
high pollutant levels. Data gathered from the monitoring
network is also used to track pollutant levels over time.

There are many actions individuals and communities
can take to reduce exposure to indoor and outdoor air
pollutants (see www.health.state.ny.us/diseases/asthma/
links.htm#trig for information, ideas and resources).
Additionally, there are many actions individuals can take
to reduce outdoor air pollution (see www.dec.ny.gov/
public/43563.html).
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Highlights: Asthma and the Environment

New York State School Building Condition
Survey, 2005

• Although relatively few school buildings reported
having visible mold (5.4%), almost 40% reported
at least one type of moisture or humidity problem,
which can indicate potential for mold growth.

• More than 10% of buildings reported potential
diesel intrusion, dirt or dust near or in the ventilation
system, and poorly functioning dampers. While
fewer than 10% reported inadequate fresh air
for ventilation, over one third (36.2%) didn’t know
whether the system was providing enough fresh air.

• Fewer than 5% of buildings reported rodents,
cockroaches, wood eating insects or other pests.

Outdoor Air Quality

• For 2005-2007, there were a number of unhealthy
ozone days each year at several locations across
the state. Elevated ozone levels occurred most
commonly near and downwind of major cities.
Unhealthy ozone days mainly occur from May
through September. The frequency of unhealthy
ozone days per year in New York City tended
to decline over the period from 1997 to 2007.

• For 2005-2007, the number of days when fine
particle concentrations were unhealthy for sensitive
groups, such as asthmatics, was greatest in the
New York City area, less in the smaller-sized cities,
and lowest in rural areas. The frequency of unhealthy
fine particle days per year in New York City tended
to decline over the period from 2000 to 2007.
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New York State School Building Condition Survey

Methodology

Children and staff spend a considerable proportion of their
time in and around school buildings where they may be
exposed to conditions that exacerbate asthma. Poor condi-
tion of the school infrastructure and improper practices can
promote the existence of asthma triggers and thus impact
students and staff with asthma. However, there are many
things that schools can do to minimize the presence of envi-
ronmental asthma triggers in the school setting, including
proper maintenance of buildings and grounds and manage-
ment of other factors that can impact indoor air quality (IAQ).
Therefore, it is important to assess conditions in schools that
can promote the existence of these asthma triggers.

The School Building Condition Survey (BCS) is a
physical inspection of NYS public school buildings, which
is performed every five years. It is conducted by a licensed
engineer and/or an architect. This inspection is mandated
by a 1999 regulation issued by the Commissioner
of Education. The first BCS was completed in 2000
and a second, revised version was conducted in 2005.
The BCS can be used to track environmental conditions
in NYS public schools over time.

For each building or facility, inspectors rate the overall
building condition, as well as the condition of 53 individual
building systems (e.g., roof, plumbing, windows). In addi-
tion, the Center for Environmental Health worked with the
NYS Education Department (NYSED) to incorporate a sec-
tion pertaining to school IAQ into the 2005 BCS. The results
of the inspection for each school are documented using
a standardized form. Following review by the school board,
completed forms for each school are submitted to NYSED,
which maintains a database of all BCS records. This section
describes an analysis of some results from the IAQ section
of the 2005 BCS, which addresses specific conditions
that can affect school IAQ, including ventilation system
problems, visible mold, moisture or humidity problems
and the presence of vermin.

1. Problems in the ventilation system.

A well-functioning ventilation system brings in enough
fresh air, minimizes the intrusion of outdoor pollutants and
is not a reservoir for dirt or debris. Adequate ventilation
also dilutes any allergens or irritants that may be present
in the school. Schools answered whether the following
problems exist:

Ventilation System Problem School Building Condition Survey Questions

Potential diesel intrusion Are there fresh air intakes near the following:
• The bus loading areas?
• Truck delivery areas?
• Garbage storage or disposal areas?

Dirt and debris Is there accumulated dirt, dust or debris around
fresh air intakes?

Is accumulated dirt, dust or debris in ductwork?

Fresh air unable to freely enter system Are fresh air intakes free of blockage?

Are dampers functioning as designed?

Not enough fresh air Is outside air adequate for occupant load?
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2. Visible mold.

Mold spores are a well known allergen and asthma trigger.
Schools reported whether mold was visible in or around
the following areas:

• Classrooms

• Common areas

• Supply or return grilles

• Other areas

3. Moisture or humidity problems.

Excessive moisture or humidity in a building can lead to the
growth of mold, and can indicate the possibility of mold in
visibly inaccessible places. Schools were asked whether the
following types of moisture or humidity problems exist:

• Visible evidence of (current or past) water damage

• Active leaks in roof

• Active leaks in plumbing

• Moisture condensation

4. Vermin or pests.

Certain pests, most notably rodents and cockroaches,
produce allergens that can trigger asthma attacks or aller-
gic reactions in building occupants. Schools were asked
whether there was evidence of active infestations of:

• Rodents

• Cockroaches

• Wood-boring or wood-eating insects

• Other vermin

For the purpose of this analysis, only buildings used
for instructing children were included. These buildings were
selected based on building type (e.g., instructional, admin-
istrative) and on pre-kindergarten–12th grade enrollment
for daytime classes. Information for 3,271 NYS school
buildings located outside of New York City (in 697 school
districts, representing more than 99% of all non-New York
City public school districts), were available for the analysis
of the BCS IAQ section. This survey provides information
for non-New York City schools since information for school
buildings in New York City was not available at the time
of analysis. Efforts to obtain information on school building
conditions in New York City are underway.

The BCS serves as a useful assessment of building
and environmental conditions that have the potential to
impact students and staff with asthma, but it is not a direct
measurement of exposure to environmental conditions.
Rather, the BCS tracks environmental conditions that have
the potential to impact the health of students and staff.
This relatively new tool is likely to become more useful over
time as methods are more consistently applied and data
are available to analyze trends over time.
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Schools provided information about the presence of
several different problems related to the ventilation system.
The most commonly reported problem was potential diesel
intrusion (14.7% of school buildings). This was measured
by asking whether fresh air intakes were near sources
of diesel pollution, including school bus loading areas,
truck delivery areas or garbage storage or disposal areas.
The next most commonly reported problem was dampers
not functioning as designed (11.9% of school buildings).

Dampers are important for regulating the flow of fresh air
into the building. Dust, dirt or debris near fresh air intakes
or ductwork was reported by 11.3% of school buildings
and blocked air intakes were reported by 9.6% of buildings.
Though less than 10% of buildings reported having an
inadequate supply of outside air, this problem may be
more common than indicated, since more than one-third
of buildings (36.2%) reported not knowing if enough
outside air was being provided (Figure 12-1).

Figure 12-1
Percentage of Public School Buildings Reporting Ventilation System Problems,
New York State (Excluding New York City), 2005 (N=3,271)
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Schools provided information about the presence of
visible mold in different areas of the building. Only 5.4%
reported seeing mold anywhere in the building. Fewer than
5% reported mold in a particular area, with 1.9% reporting

mold in classrooms, 2.2% reporting mold in common
areas, less than 1% reporting mold in supply or return grills
and 3.1% reporting mold in other areas (Figure 12-2).

Figure 12-2
Percentage of Public School Buildings Reporting Visible Mold,
New York State (Excluding New York City), 2005 (N=3,271)
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Although most schools did not report visible mold,
almost 40% reported at least one type of moisture
problem in the building. Visible water damage was the
most commonly reported problem (31.4% of buildings),

followed by active roof leaks (23.4% of buildings), moisture
condensation (9.6% of buildings) and active plumbing
leaks (5.0% of buildings). These conditions can indicate
past or present problems (Figure 12-3).

Figure 12-3
Percentage of Public School Buildings Reporting Moisture or Humidity Problems, by Type of Problem,
New York State (Excluding New York City), 2005 (N=3,271)
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Schools indicated whether there was evidence of active
infestations of various types of vermin or pests. Fewer
than 5% (4.5%) reported one or more types of infestation.
Rodent infestations were the most commonly reported

(2.8%), followed by cockroaches (1.7%), and wood-boring
or wood-eating insects (1.0%). Other types of vermin were
reported in 1.2% of buildings (Figure 12-4).

Figure 12-4
Percentage of Public School Buildings Reporting Active Infestations of Vermin,
New York State (Excluding New York City) Public School Buildings, 2005 (N=3,271)
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Outdoor Air Quality

Methodology

Two important outdoor air pollutants that can trigger asth-
ma attacks are ozone and fine particulate matter (PM2.5).
Scientific studies have linked exposure to these pollutants
with health effects including eye and respiratory tract irrita-
tion, coughing, shortness of breath, reduced lung function,
heart attack and premature death.42, 45

� Ozone, the principal component of smog, is produced
by the reaction of sunlight on air contaminants from
automobile exhausts, other combustion sources and
industrial emissions. Ozone levels are most likely to be
elevated on hot, sunny afternoons. Ozone concentrations
are measured in parts per million (or ppm).

� Particulate Matter (PM2.5, also called fine particulate
matter) are particles or droplets in the air that are less
than 2.5 microns wide (i.e., about thirty times smaller than
width of a human hair). Outside, they come primarily from
combustion sources such as motor vehicle exhausts,
power plants and wild fires, and from the reaction of gases
in the atmosphere. Indoor sources include tobacco smoke,
cooking, fireplaces and candles. Fine particulates are
measured in micrograms per cubic meter of air or µg/m.3

The United States Environmental Protection Agency
(EPA) regulates the levels of both of these pollutants through
National Ambient Air Quality Standards (NAAQS) that are
designed to protect public health and welfare. Under the fed-
eral Clean Air Act, primary NAAQS are set by the EPA at levels
“requisite to protect the public health.” The current level of
the ozone NAAQS is 0.075 parts per million (ppm, equivalent
to 75 parts per billion) measured as a maximum daily eight-
hour rolling average. The current level of the PM2.5 NAAQS
is 35 µg/m3 as a 24-hour average. These values are used
below to summarize trends in NYS air quality in terms of
potential public health effects. The regulatory framework
governing criteria air pollutants, such as NAAQS implementa-
tion and determining NAAQS attainment, involves other
factors in addition to the level of the NAAQS. The summaries
presented below are not intended to address regulatory
issues of standards attainment or implementation.

The New York State Department of Environmental
Conservation (NYSDEC) measures air pollutants using a
network of monitors across the state to track air quality.
The locations of the monitoring sites are selected to meas-
ure ambient concentrations in populated areas statewide.

These locations provide ambient concentration data repre-
sentative of outdoor air where the majority of the state’s
population lives. A few additional monitors are sited in
sparsely populated areas to determine background and
regionally transported pollutant concentrations. The moni-
toring network and full details of monitoring methods for
each pollutant, as well as information on regulatory aspects
of NAAQS implementation and attainment, are described
on the NYSDEC web site (see www.dec.ny.gov/chemical/
8406.html).

Data were only included for monitors when >75%
of their potential results for a year were available. This
avoided potential bias if too much of a monitor’s sampling
record was missing. Because of this selection criterion
and changes in the operation of the monitoring network,
the number of monitors used to create data summaries
can change over time. Data from fewer ozone and fine
particulate monitors are represented in this summary
than in the 2007 asthma surveillance summary report.30

Ozone

To summarize recent spatial variability in high daily ozone
across NYS, a map is presented to show the location of
ozone monitors and the average number of days per year
from 2005 to 2007 where ambient ozone levels exceeded
the current eight-hour NAAQS of 0.075 ppm at each moni-
tor. The NAAQS for eight-hour ozone was reduced from
0.08 ppm to 0.075 ppm in 2008.* Concentrations above
the NAAQS level are considered unhealthy for sensitive
groups. The revised ozone NAAQS was used to identify
unhealthy days for all years.

To summarize temporal trends in the number of
unhealthy ozone days among all monitoring locations, data
were analyzed from the 22 ozone monitors that had valid
data for at least 75% of all observations for every year from
1997 to 2007. These data are presented in figures with the
temperature data from the same time period for New York
City (NYC) and for New York State excluding New York City
(outside NYC). For each year, the number of days that
ambient ozone levels were unhealthy for asthmatics at each
of the 22 monitors was determined, and the averages over
all monitors in NYC and outside of NYC for that year are
presented. The average summer temperatures for NYC and
outside NYC were calculated using data from June–August
each year at 10 NYSDEC weather monitors in NYS, as
reported to the EPA’s Air Quality System (AQS).47
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Fine Particulate Matter (PM2.5)

To summarize recent spatial variability in high daily fine
particulate levels across NYS, a map is presented to show
the locations of fine particle monitors and the average
number of days per year from 2005 to 2007 that exceeded
the current daily average NAAQS of 35 µg/m3 at each
monitor. Ambient air concentrations above this level are
considered unhealthy for sensitive groups such as asthmat-
ics. Most PM2.5 monitors collect data on a schedule of
once every three days. For those monitors, the number of
unhealthy days per year was multiplied by three to estimate
the expected total number of days in a year that PM2.5

levels would have been unhealthy for sensitive groups.**
Data from PM2.5 monitors that collect samples every day
were not modified. There were 12 locations that measured
PM2.5 once every three days and two locations (one in NYC
and one rural background location outside of NYC) that
measured PM2.5 every day.

To summarize temporal trends in the number of
unhealthy fine particulate days among all monitoring loca-
tions, data were analyzed from the 14 particulate monitors
that had valid data for at least 75% of all observations for
every year from 2000 to 2007. These data are presented
in a figure showing the trend in NYC and outside NYC. For
each year, the number of days that ambient fine particulate
levels were unhealthy for asthmatics at each of the 14
monitors is determined, by estimating the expected total
for the every-third-day monitors as described above (N=12)
or by using the entire set of observations for the continuous
monitors (N=2). A weighted average over all monitors was
used to plot the time trend in NYC.*** For the time trend

outside of NYC, a simple arithmetic average of all monitors
is presented to avoid over-weighting the one continuous
monitor outside NYC, which is sited to reflect rural back-
ground air quality.

Air Quality Health Advisories

The NYSDEC and NYSDOH issue “Air Quality Health
Advisories” when air pollutant concentrations are forecast
to increase above levels that pose health risks to sensitive
groups such as asthmatics. These levels are based on the
NAAQS for 8-hour ozone and daily PM2.5 concentrations.
Air quality health advisories for ozone and PM2.5 can occur
on the same day, but this has been uncommon since high
ozone levels are confined to the summer season while high
particle days can occur at any time of year. On unhealthy
ozone days, asthmatics can reduce symptoms by limiting
their strenuous outdoor activity for afternoon hours when
ozone levels are likely to be the highest, and carefully
following their asthma management plan. On unhealthy
fine particle days, staying indoors may reduce exposure,
although some outdoor particles will come indoors. If there
are significant indoor sources of particles, levels inside
may not be lower than outside. Asthmatics can reduce
symptoms by limiting indoor and outdoor activities that
produce fine particles and avoiding strenuous activity
in areas where fine particles are high. More information
about the health effects of air pollution is available
at www.health.state.ny.us/environmental/air_quality.
Air pollution forecasts and monitoring results are posted
on the NYSDEC’s web site (see www.dec.ny.gov/chemical/
4985.html).

***Because of differences in rounding procedures, the previous standard was effectively 0.084 ppm (equivalent to 84 parts per billion).

***This procedure was used to compare monitors with different sampling schedules, but it is not used to evaluate whether a monitoring location
is in compliance with the PM2.5 NAAQS.

***For each year, the average number of unhealthy days per monitor in NYC is a weighted mean of estimated numbers of days from the every-third-day
monitors (N=4) and the observed numbers of days from the continuous monitor (N=1), where the weights are the number of sampling days per year
at each location.
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Figure 12-5
Average Number of Days per Year That Ozone Levels Were Unhealthy for Asthmatics, New York State, 2005-2007
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There were typically a number of unhealthy ozone days
each year at several locations across the state. Elevated
ozone levels occurred most commonly near and downwind
of major cities. Ozone pollution was also found in remote

locations because pollutants that are factors in ozone for-
mation and ozone itself are carried by the wind, hundreds
of miles from their sources. Unhealthy ozone days mainly
occur during May through September (Figure 12-5).

Number of Days of High Ozone Levels
Maximum 8-Hour Average >0.075 ppm

0 to 4
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Note: The National Ambient Air Quality Standard (NAAQS) for eight-hour ozone was reduced from 0.08 parts per million to 0.075 parts per million in 2008.
The revised NAAQS was used for all years.
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Note: The National Ambient Air Quality Standard (NAAQS) for eight-hour ozone was reduced from 0.08 parts per million to 0.075 parts per million in 2008.
The revised NAAQS was used for all years.

From 1997 to 2007, the average number of unhealthy
ozone days per year averaged across monitors in New York
State excluding New York City ranged from 3 to 17. There

are generally more unhealthy ozone days in years with
hotter summers (Figure 12-6).

Figure 12-6
Trends in Average Summer Temperature and Average Number of Days per Year That Ambient Ozone Levels
Were Unhealthy for Asthmatics, New York State (Excluding New York City), 1997-2007
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Note: The National Ambient Air Quality Standard (NAAQS) for eight-hour ozone was reduced from 0.08 parts per million to 0.075 parts per million in 2008.
The revised NAAQS was used for all years.

From 1997 to 2007, the average number of unhealthy
ozone days per year averaged across monitors in New
York City ranged from 5 to 32. There are generally more

unhealthy ozone days in years with hotter summers.
Additionally, the average number of unhealthy ozone days
per year in NYC declined over the period (Figure 12-7).

Figure 12-7
Trends in Average Summer Temperature and Average Number of Days per Year That Ambient Ozone Levels
Were Unhealthy for Asthmatics, New York City, 1997-2007
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Figure 12-8
Estimated Average Number of Days per Year that Fine Particles Were Unhealthy for Asthmatics, New York State, 2005-2007

New York City
Area
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Number of Days of High Fine Particle Levels
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The average number of days per year when fine
particle concentrations exceeded 35 µg/m3 was greatest

at monitors in the New York City area, less in the smaller-
sized cities, and lowest in rural areas (Figure 12-8).

Note: The National Ambient Air Quality Standard (NAAQS) for daily fine particles was reduced from 65 µg/m3 to 35 µg/m3 in December 2006.
The revised NAAQS was used for all years.
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Note: The National Ambient Air Quality Standard (NAAQS) for daily fine particles was reduced from 65 µg/m3 to 35 µg/m3 in December 2006.
The revised NAAQS was used for all years.

From 2000 to 2007, the average number of days
per year that fine particles were unhealthy for asthmatics
ranged from 8 to 18 averaged across monitors in New York
City, and from 1 to 8 averaged across monitors located

in the rest of New York State (excluding New York City)
(Figure 12-9). The average number of unhealthy days per
year in NYC has tended to decline over the period.

Figure 12-9
Trends in Estimated Average Number of Days per Year That Fine Particles
Were Unhealthy for Asthmatics by Region and Year, New York State, 2000-2007
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Appendix 1: Glossary of Terms

Age-adjustment

A statistical process applied to rates of asthma emergency department visits, hospitalizations, deaths, disease, or other
health outcomes that allow areas with different age structures to be compared (see Technical Notes).

Asthma

A lung disease characterized by airway constriction, mucus secretion, and chronic inflammation, which results in reduced
airflow and wheezing, coughing, chest tightness and difficulty breathing.

At-risk Based Rate (ARR) for Asthma Emergency Department (ED) Visits

ARR for asthma ED visits are the number of asthma ED visits divided by the estimated number of people with current
asthma in the population.

At-risk Based Rate (ARR) for Asthma Hospital Discharges

ARR for asthma hospital discharges are the number of asthma hospital discharges divided by the estimated number
of people with current asthma in the population.

At-risk Based Rate (ARR) for Asthma Mortality

ARR for asthma mortality is the number of deaths due to asthma divided by the estimated number of people with current
asthma in the population.

Confidence Interval (95%)

Range where the true prevalence is likely to fall with a 95% degree of assurance.

Cost-adjustment

A statistical process applied to the actual costs of a type of health service to adjust for financial inflation over time.
This allows cost data from different years to be compared (see technical notes).

Emergency Department (ED) Visit Rate, Crude

Total number of ED visits per 10,000 population for a specified period of time.

Emergency Department (ED) Visit Rate, Age-adjusted

The ED visit rate used to make comparisons of relative risk of visiting the ED across groups and over time. This rate should
be viewed as a construct or an index rather than as a direct or actual measure of risk of visiting the ED. Statistically, it is
a weighted average of the age-specific ED visit rates, where the weights represent the fixed population proportions by age.

Health Plan Effectiveness Data and Information Set (HEDIS)

The Health Plan Effectiveness Data and Information Set is the set of measures used by the nation’s health plans
to measure and report on their performance.

Hospital Discharge Rate, Crude

Total number of hospital discharges per 10,000 population for a specified period of time.

Hospital Discharge Rate, Age-adjusted

The hospital discharge rate is used to make comparisons of relative risk for being hospitalized across groups and over time.
This rate should be viewed as a construct or an index rather than as direct or actual measure of risk of being hospitalized.
Statistically, it is a weighted average of the age-specific hospital discharge rates, where the weights represent the fixed
population proportions by age.
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Incidence Rate

A measure of new cases of a disease/condition that occur in a population in a given time period.

Number of new individuals developing disease/condition in given time period

Population at risk for the same time period

Morbidity

General term used to refer to illness due to the disease/condition in question.

Mortality

General term used to refer to death due to the disease/condition in question.

Mortality Rate, Crude

Total number of deaths per 1,000,000 population for a specified period of time.

Mortality Rate, Age-adjusted

The death rate used to make comparisons of relative mortality risks across groups and over time. This rate should
be viewed as a construct or an index rather than as direct or actual measure of mortality risk. Statistically, it is a weighted
average of the age-specific death rates, where the weights represent the fixed population proportions by age.

New York City

Includes the five counties of Bronx, Kings, New York, Queens, and Richmond.

Prevalence

A measure of all cases of a disease/condition at a given point of time. The term “prevalence rate” is often used
interchangeably with “prevalence,” although by strict definition, prevalence is a proportion, not a rate. The prevalence
proportion is the proportion of people in a population that has a disease.

Number of individuals with disease/condition in given time period

Population at risk for the same time period

Referral Bias

Individuals with a particular exposure or adverse health outcome are more likely to choose certain physicians or health
clinics than those who are not similarly affected.

Rest of State (ROS)

Refers to the 57 counties of New York State exclusive of New York City.

Surveillance

The ongoing, systematic collection, analysis and interpretation of health-related data essential to the planning,
implementation and evaluation of public health practice, closely integrated with the timely dissemination of these data
to those responsible for prevention and control (Centers for Disease Control and Prevention).

Weighted Estimate

Results that have been adjusted to account for the survey design (including over-sampling), survey non-response
and post-stratification. The weighted estimate represents the population from which the sample was drawn
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Appendix 2: Technical Notes

Age-adjustment

Age-adjustment is a statistical process applied to rates of emergency department visits, hospitalizations, deaths, disease
or other health outcomes which allows areas with different age structures to be compared. Age confounding occurs when
the two populations being compared have different age distributions, and the risk of the outcome varies across age groups.
The process of age adjustment (Direct Method) used in this report changes the amount that each age group contributes
to the average rate in each area, so that the overall rates are based on the same age structure. Rates based on the same
age distribution can be compared to each other without the presence of confounding by age. Adjustment was accomplished
by first multiplying the age-specific rates of death or hospitalization by age-specific weights. The weights used in the
age adjustment of asthma data are the proportion of the Standard Population (the U.S. population as enumerated by
the Bureau of the Census, 2000) within each age group. The weighted rates are then summed across the age groups
to give the age-adjusted rate.

Cost-adjustment

Cost-adjustment is a statistical process applied to the actual costs of hospitalizations to adjust for financial inflation
over time. This allows cost data from different years to be compared. Data for the Medical Care category (1998-2007) from
the Consumer Price Index (CPI) for All Urban Consumers were obtained from the United States Department of Labor to use
in this adjustment procedure. The 2007 annual average CPI for the Medical Care category was used as the reference year.
The cost adjustment factors were calculated by dividing the 2007 annual average CPI by the annual average CPI for each
previous year. The cost adjustment factor was then multiplied by the actual hospitalization cost to obtain the CPI-adjusted
hospitalization cost for each year.
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