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ROLOGUE

We are facing an asthma epidemic. Through newspaper stories and personal

experiences, we hear more about asthma every day. A child at school has an

asthma attack in the classroom. The radio reports an air pollution alert, warn-

ing anyone with breathing problems to stay indoors. The local school board debates a

policy on students carrying inhaler medications. Stories of asthma are all around us.

The statistics support these impressions. From 1980 to 1996, the number of Americans

with asthma more than doubled, to almost fifteen million, with children under five years

old experiencing the highest rate of increase. Reasons for these increasing rates are

unclear. Yet even if rates were to stop increasing, asthma would remain an enormous

public health problem. Not only does it keep children in fear and pain - it keeps them

out of school. In every classroom with 30 children, there are likely to be at least two

with asthma. That adds up to over 10 million school days lost to asthma each year. And
the problem is not limited to children. Asthma is the leading work-related lung disease.

Moreover, the disease kills over 5,000 Americans and results in half a million hospital-

izations every year. As serious as asthma is, it doesn't strike evenly. Minorities and the

poor are hit especially hard.

To confront this challenge, I called for a special asthma initiative in the Department of

Health and Human Services. In response, the agencies of the Department worked
together to assess current efforts on asthma and to develop a set of priorities for the

future. This strategy identifies urgent needs for research to uncover the causes of the

asthma epidemic and develop ways to prevent the disease from occurring. The strategy

describes priority public health actions needed to eliminate the disparities in the burden

of asthma and to reduce the impacts on all who suffer with the disease.

The success of efforts to combat asthma will depend on the joint efforts of many -

providers of medical care, university researchers, non-governmental and

community-based organizations, professional societies, insurance and pharmaceutical

companies, other businesses, federal, state, local and tribal government agencies, and

people with asthma and their families. This strategy describes the role of the Depart-

ment of Health and Human Services. Others have equally important roles, and we must

all work together in concerted action against asthma.

Donna E. Shalala

Secretary of Health and Human Services
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§xecutive Summary

Asthma: Epidemic of a Chronic Disease

Asthma is a chronic inflammatory disease of the airways. From 1980 to 1996, the

number of Americans afflicted with asthma more than doubled to almost 15

million, with children under five years old experiencing the highest rate of

increase. The steady rise in the prevalence of asthma constitutes an epidemic, which by

all indications is continuing. Even if rates were to stabilize, asthma would continue to

be a profound public health problem, responsible for nine million visits to health care

providers per year, over 1.8 million emergency room visits per year, and over 460

thousand hospitalizations per year. The burden of this chronic disease is felt everyday at

the individual level, whether it's a frightening asthma attack or the constant vigilance

and adherence to treatment plans required to keep it under control. In addition, there are

disparities in the burden of asthma. Although asthma affects Americans of all ages,

races, and ethnic groups, low-income and minority 1 populations experience substan-

tially higher rates of fatalities, hospital admissions and emergency room visits due to

asthma.

Asthma is a common chronic disease of childhood, affecting an estimated 4.4 million

children. Asthma is one of the leading causes of school absenteeism, accounting for

over 10 million missed school days annually. Symptoms not severe enough to require a

visit to the emergency room or to a physician can still substantially impair quality of

life. Asthma results in many lost nights of sleep, disruption of family and caregiver

routines, and restricted activities. It is the leading work-related lung disease; and recent

evidence suggests that, in some regions, as much as 20 percent of adult onset asthma

may be work related. Taking care of asthma is expensive and imposes financial burdens

on patients and their families, including lost work days and income, as well as lost job

opportunity. In 1990, the annual cost of asthma to the U.S. economy was estimated to

be $6.2 billion, with the majority of the expense attributed to medical care. A 1998

analysis using different methods estimated the cost of asthma in 1996 to be over $11

billion per year.

Critical breakthroughs in science in the last decade have generated a body of informa-

tion that, when effectively used to guide care of patients, enables most people with

asthma to live fully active lives. The National Asthma Education and Prevention Pro-

gram (NAEPP), sponsored by the National Heart, Lung, and Blood Institute (NHLBI),
developed Guidelines for the Diagnosis and Management ofAsthma (^'Guidelines"),

which translate the scientific findings into recommendations for patient care (see Ap-
pendix C). When the Guidelines are followed, health care providers, caregivers, and

patients with asthma work together to control the disease. Appropriate medical care,

monitoring of symptoms and objective measures of lung function, along with environ-

mental control measures to reduce exposures to allergens and other asthma triggers (all

described in the Guidelines), can substantially reduce the frequency and severity of

asthma attacks.

The term "minority" as used in the rest of this paper refers to "racial and ethnic minority."

May 2000 Action Against Astl^na i



Executive Summary

Yet, many patients remain ill because of a complex interplay of factors. One impediment
is that many patients are still not being treated or educated according to the Guidelines;

another is patients' lack of access to quality medical care or resources to obtain suffi-

cient medications or equipment. For example, a recent study found that one out of five

children in Baltimore, MD and Washington, DC were receiving the wrong or no treat-

ment for asthma. Even with high quality care, some cases of asthma are particularly

difficult to control; and medications cause adverse side effects in some people. More-
over, lack of timely surveillance data2

at the State and local levels impedes planning of

intervention efforts. Finally, research results have not yet identified or demonstrated

how to prevent asthma from occurring in the first place. The genetic basis of suscepti-

bility to asthma and the biologic mechanisms that explain the interaction of susceptibil-

ity and environmental exposures are not well understood.

An array of activities— promoting effective implementation of the Guidelines, ensur-

ing access to quality medical care, enhancing surveillance and intensifying research

across the spectrum from molecular biology to health services delivery— implemented

at an accelerated pace— holds great promise for reducing the burden of asthma and

reversing the steady increase in rates.

DHHS Capacity to Address Asthma

The Department of Health and Human Services (DHHS) conducts and supports re-

search, public health practice3
, and health services delivery to address the growing

problem of asthma. In fiscal year (FY) 1999, DHHS invested $145 million in asthma

research. DHHS-supported grantees have been responsible for many of the scientific

breakthroughs that helped shape the Guidelines. In fiscal year 1999, relatively few

dollars (less than $10 million) were spent on public health practice for asthma. With

those funds, the Department supported partnerships that are discovering new ways to

increase dissemination and use of information by communities, health care providers,

patients and their families. DHHS spends much more on direct delivery of medical care;

for example, estimates of Medicaid and Medicare expenditures for treatment of asthma

exceed one billion dollars per year. DHHS also funds research to improve the quality of

health care received by individuals with asthma and could expand its evaluation of

asthma care.

Surveillance is the ongoing systematic collection, analysis, and interpretation of outcome-specific data for use

in the planning, implementation and evaluation of public health practice (1). A surveillance system includes the

functional capacity for data collection and analysis as well as the timely dissemination of these data to persons who
can undertake effective prevention and control activities (2). Public health officials use surveillance to understand

changes in rates of disease in different locations or populations, to help evaluate medical care and public health

programs, and to identify clues about risk factors.

Public health practice activities are those that facilitate the work of the medical community and others to

prevent illness, reduce the severity of symptoms, and improve the quality of medical care. The role of government in

public health includes: 1) the systematic collection and analysis of health information; 2) the development of goals

and priorities based on scientific knowledge and measures to achieve them; 3) taking action through public educa-

tion, advocacy, negotiation, and mobilization of resources; and 4) evaluation to determine whether policy goals are

achieved (3).

ii Action Against Astyma May 2000



Executive Summary

Secretary's Initiative on Asthma

In the fall of 1997, DHHS convened a high-level workgroup to assess the most urgent

needs and opportunities for tackling the growing problem of asthma (Appendices A and

B). Shortly thereafter, the President's Task Force on Environmental Health Risks and

Safety Risks to Children, co-chaired by Secretary Shalala and Environmental Protection

Agency Administrator Browner, decided to take immediate action across the govern-

ment to address the environmental aspects of childhood asthma (Appendix D). At the

Secretary's request, the DHHS workgroup developed a Department-wide strategy

encompassing all age groups affected by asthma and the many factors, in addition to

environment, influencing this disease. The DHHS initiative is closely coordinated with

the activities of the President's Task Force. From FY 1999 to FY 2000, DHHS discre-

tionary spending on asthma increased from $157 million to $183 million.

Four Priorities for Investment

This DHHS strategy includes four priority areas for investment over the next five years.

The priorities are:

Determine the causes of asthma and develop interventions to prevent its onset.

Reduce the burden for people living with asthma.

Eliminate the disproportionate burden of asthma in minority populations and those

living in poverty.

Track the disease and assess the effectiveness of asthma intervention programs.

This strategy is designed to help achieve the national Healthy People goals for asthma

(See Table 1). The strategy envisions close coordination between DHHS initiatives and

activities led by professional societies, universities, non-governmental and

community-based organizations, providers of medical care, businesses, and other fed-

eral, state, local, and tribal government agencies in pursuit of progress in these areas

over the next five years.

May looo Action Against Astipna iii



Executive Summary

"My asthma attacks are very different depending on whether they are

exercise-induced or triggered by an allergen or irritant. When I'm running, I get

hints of an asthma attack when the rhythm ofmy breathing starts to change. After

that, the real struggle to breathe starts. Ifeel like I'm fighting with some unknown

force for each breath. Sometimes, I feel like the air comes into my mouth but will

not go down into my lungs, and all the breathing is in vain. Other times, itfeels like

all the air is coming into my lungs, but nothing is coming out. My lungs feel as if

they're going to explode. I'm lightheaded and weak. My whole upper body gets

tense and I feel frightened and panicked which makes things worse. Attacks not

caused by athletics seem to come on more gradually but also feel like I'm not

getting enough air with each breath. It's a full body workout to take each breath.

My chest tightens up a lot and it either feels like I have 1,000 pounds of bricks on

my chest or that someone has their hands on my lungs and is squeezing with all

their might.

"

-An eighteen year old asthma sufferer

"My son has had chronic asthma since he was 18 months old. That means we ask

the same questions again and again: Did you do your second puff [i.e., medica-

tion]? Did you rinse your mouth? Have we packed the nebulizer? Do we have the

prescription for the medication on hand? It means his dad and I stay watchful

because every season brings its own danger: pollen in the spring, heat and air

pollution in the summer, leafmold in the fall, and infection in the winter. It means

that everyday events like soccer practice, visits with friends who have cats, and

even hay rides require vigilance. Most of all, it means a cough is not just a cough.

It can be the first cough in a long day and nightpunctuated every 10 seconds with

another sharp little cough.

One of the hardest things about being a parent ofa child with chronic asthma has

been to acknowledge to myself that asthma, for my son, is chronic. It is not a tem-

porary thing. Another difficult thing has been to deal with the symptoms and treat-

ment ofhis asthma without making him feel different. And finally, the emotions are

hard too. Not just the niggling fear but also, the surprising anger— Why do some

doctors seem to know so little about prevention and asthma management?"

-A young mother

\v Action Against Asthma May 2000
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Epidemic of a Chronic Disease

The Growing Problem of Asthma

Asthma is a chronic inflammatory lung disease characterized by recurrent episodes

of breathlessness, wheezing, coughing, and chest tightness, termed exacerbations.

The severity of exacerbations can range from mild to life threatening. Exacerbations can

be triggered by exposures and conditions such as: respiratory infections, house dust mites,

cockroaches, animal dander, mold, pollen, cold air, exercise, stress, tobacco smoke and indoor

and outdoor air pollutants. Both the frequency and severity of asthma symptoms can be reduced

by using medications and reducing exposure to environmental triggers.

Ongoing preventive management is needed

for patients with persistent asthma, even An epidemic of asthma is underway in the
when mild. Learning how to manage asthma Unjted States The number of peop |e with
as a chronic disease is a major challenge for asthma has more than doubled in the past

15 years. Even if rates were to stabilize,

asthma would continue to be a profound

public health problem.

patients, as well as for health care providers

and others involved in asthma care.

For the past 15 years, an epidemic of asthma

has been underway in the United States. The

steady rise in the prevalence of asthma

constitutes an epidemic, which by all indications is continuing. Even if rates were to stabilize,

asthma would continue to be a profound public health problem. It is a potentially fatal, chronic

disease responsible for over 1.8 million emergency room visits per year, over 460 thousand

hospitalizations per year and over five thousand deaths per year (4). Although the burden of

asthma affects Americans of all ages, races and ethnic groups, recent data indicate that children,

low-income and minority4 populations have been most severely affected.
5

National survey data - the responses of randomly selected US residents when asked whether

they had symptoms of physician-diagnosed asthma in the previous 12 months— indicate that the

number of people with asthma in the United States has more than doubled in the past 15 years

(see figure 1). In 1980, 6.8 million Americans had asthma. By 1996, the number had risen to

14.6 million (5). Rates of asthma are increasing in all age groups, among both men and women,

and across all racial and ethnic groups (4) (see figure 2). Total deaths from asthma have also

risen, from a low of 1,674 in 1977, to 5,637 in 1995 (4) (see figure 3).

The term "minority" as used in the rest of this paper refers to "racial and ethnic minority."

Although national data do not provide the resolution necessary to identify particular geographic areas hardest

hit by the asthma epidemic, surveys undertaken in a number of large cities in the United States indicate that the

prevalence and severity of asthma are greatest in the medically underserved, inner city. A large proportion of

inner-city families are insured through Medicaid.

JVLsy iooo Action Against Asthma :
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Figure 1. Estimated average annual number of persons with self-reported asthma during

the preceding 12 months by age group, United States, National Health Interview Survey,

1980-1994.
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Asthma is a common chronic disease of childhood, affecting an estimated 4.4 million children

(6). In the United States, the prevalence of asthma is slightly higher in boys than in girls under

age 18. Asthma is more common in school-aged children than in preschool-aged children or

adults. However, the most rapid increase in cases of asthma are occurring in children under five

years old, with rates increasing over 160 percent between 1980 and 1994 (4).

Asthma remains a common problem in adults, reflecting the persistence of childhood asthma and

the new cases that develop in adulthood. Among adults, women of all races suffer greater asthma

mortality and morbidity than men. Occupational asthma, or the new onset of asthma due to

conditions at the workplace, has become the most common occupational lung disease (7, 8, 9,

10, 11). Recent studies in the U.S. have found that in working adults, 6 to 21 percent of new
onset asthma is attributable to occupational asthma (12, 13, 14). Depending on the type and

intensity of work exposures, the frequency of occupational asthma may be very high in some

industrial settings (e.g., about 25 percent in one group of platinum-refinery workers); in other

industries, only sporadic cases may be reported (15).
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Figure 2. Estimated average annual rate of self-reported asthma during the preceding 12

months by age group, United States, National Health Interview Survey, 1980-1994.

Prevalence of Asthma
Rates by Age

n

:,

1980 81-83 84-86 87-89

Year

Age Group: 0-4 5-14 15-34 35-64 65+

Source: Morbidity and Mortality WeekJy Report, Vol. 47, No. SS-1, April 24, 1998.

90-92 93-94

Disproportionate Burden of Asthma Among
Minority Groups and Those Living in Poverty

In the most recent years for which data are available, African Americans were slightly more

likely to have asthma than were whites, with prevalence rates of 58.8 per 1,000 population and

50.8 per 1,000 respectively (4). However, it is

disturbing to note that African Americans are

much more likely to die from asthma than

whites (4). From 1993 through 1995, the

death rate from asthma in African Americans

of 38.5 per million was over twice the rate of

15.1 per million in white Americans (4) (see

figure 4). Among children, the disparity was

even greater: African American children were

over four times as likely to die from asthma as

were white American children (16). In the

Northeast, Hispanics had a death rate of 34 per million (17).

Although asthma affects Americans of all

ages, races, and ethnic groups, low-

income and minority populations

experience substantially higher rates of

fatalities, hospital admissions, and

emergency room visits due to asthma.
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Figure 3. Average number of deaths with asthma as the underlying cause of death

diagnosis, by age group, United States, Underlying Cause of Death dataset, 1960-1995.
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Hospitalizations and emergency room visits for asthma demonstrate the disparity in the impact of

asthma among different racial and ethnic groups. African Americans have an annual rate of

hospitalization of 35.5 per 10,000, nearly four times that for whites (10.9 per 10,000) (see figure

5). African Americans are approximately five times more likely than white Americans to seek

care for asthma at an emergency room (4).

Studies examining the link between socioeconomic status and asthma confirm that the impacts of

asthma are greatest on low income populations (18, 19, 20, 21). For example, in the U.S. in

1996, pediatric hospitalizations for asthma were estimated to be five times higher for children in

lower income families (22). The National Cooperative Inner-City Asthma study demonstrated

that over 50% of study participants, who were poor children living in inner cities, found it

difficult to get follow-up asthma care. Among those with severe asthma, less than half were

using anti-inflammatory medication (23, 24).
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Figure 4. Rates of death with asthma as the underlying cause of death diagnosis, by race,

United States, Underlying Cause of Death dataset, 1979-1995.
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Health Impairment from Asthma Not Fully

Captured by Hospital or Emergency Room Visits

These measures— rates of death, hospitalization, and emergency room visits— give an incom-

plete picture of the true burden of asthma in the United States. Asthma symptoms that are not

severe enough to require a visit to an emergency room can still be severe enough to restrict

activities and affect quality of life. Asthma is responsible for 10 million physician office visits

and 134 million days of restricted activities per year (4, 25). Children with asthma miss over 10

million school days annually, making asthma one of the leading causes of school absenteeism

(26). Asthma in children also accounts for many lost nights of sleep, disrupts family and

caregiver routines, including lost work days. Asthma in adults, including occupational asthma,

has consequences of lost work time, job loss, disability and premature death (23, 27).
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Figure 5. Estimated average rates of hospitalization for asthma as the first-listed diagnosis,

by race, United States, National Hospital Discharge Survey, 1979-1994.
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Data Tracking Asthma are Insufficient

Public health officials need to understand changes in rates of disease in different locations or

populations in order to target health services and public health programs where they are most

needed, to help evaluate the success of intervention efforts, and to provide clues about risk

factors. At the present time, surveillance of asthma— the systematic collection, evaluation and

dissemination of data to track the occurrence and severity of the disease— is limited to analyses

of ongoing surveys and data systems on health events such as mortality, hospitalization, and

outpatient visits. These data are typically several years out of date when they become available,

and only provide national estimates. With the exception of recent work in several states to

examine hospitalization and emergency room visits for asthma, data that would allow compari-

sons among states or cities are available only for deaths due to asthma.

Cost of Asthma to the U.S. Economy: Eleven Billion Doilars Annually

Estimating the costs of asthma is one way to measure its health burden. In 1990, the cost of

asthma to the U.S. economy was estimated to be $6.2 billion, with the majority attributed to

direct medical expenses, such as hospitalization, physician and nursing care, and medication

(27). In 1998, the National Heart, Lung, and Blood Institute (NHLBI) estimated that the annual

6 Action Against A&tljma May 2000
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costs of asthma were $11.3 billion per year. This estimate includes $7.5 billion in direct medical

expenses and $3.8 billion in indirect expenses, such as lost workdays for adults with asthma and

lifetime earnings lost due to mortality from asthma (28).

The Science of Asthma

Over the past 15 years, biomedical research has produced major advances in the understanding

of asthma. Prior to this period the role of inflammatory mechanisms in asthma was not under-

stood. Asthma is now known to be a disease of airway inflammation resulting from a complex

interplay between environmental exposures and genetic and other host factors. Left untreated,

inflammation may lead to irreversible changes in lung structure, called airway remodeling.

Together, these findings have changed medical treatment and environmental management of

asthma.

Based on an improved understanding of asthma, inhaled anti-inflammatory medications have

become the mainstay of preventive medical management for patients with persistent asthma.

Development of new medications to

treat and prevent the symptoms of

asthma based on new insights into the

cellular mechanisms of inflammation

will offer options to tailor therapy to

the individual patient and minimize

the possibilities of side effects.

"Through scientific advances, much of the

severe morbidity and mortality from asthma can

now be prevented."

-Claude Lenfani M.D., Director, National

Heart, Lung, and Blood Institute

In addition to improvements in medical

therapy, better monitoring techniques

now permit objective measures of lung

function that are simple tools for patients and physicians to use in assessing asthma severity and

monitoring changes in the disease. In a disease like asthma, which varies considerably over time,

and where changes in lung function can occur before symptoms develop, objective measures

provide essential information for making decisions about adjusting medications.

The Causes of Asthma and of

the Asthma Epidemic Are Not Well Understood

Although the causes of the increasing rates of asthma over the past 15 years are not known, the

most likely reason is an interaction between environmental and genetic factors. Atopy, the

genetically inherited susceptibility to become allergic, is the most important predictor of a

person developing asthma (29). A substantial research effort is underway to identify the genes

responsible for susceptibility to asthma. Since the genetic make-up of the population changes

slowly, genetic susceptibility alone cannot be responsible for the epidemic of asthma which has

occurred in the United States over the past 15 years. Further work is needed to clarify how

genetic susceptibility and environmental exposures interact to cause asthma.

Many studies have demonstrated that exposure to indoor allergens and environmental tobacco

smoke are risk factors for more severe asthma (30, 31, 32, 33). Some studies suggest that indoor

allergen exposure is a risk factor for the initial onset of asthma (34, 35, 36). People now spend

more time indoors, thus increasing exposure to indoor allergens and pollutants. In its recent

May 2000 Action Against Mtyvno. J
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review of the current scientific literature, the Institute of Medicine (IOM) drew several

conclusions about the role of numerous indoor air exposures and the initial development of

asthma (37). The findings were ranked according to the level of evidence linking any of the

exposures to the onset of asthma. IOM emphasized that a particular agent may be associated

with the development of asthma, but that does not mean it is the sole factor determining

whether an individual will develop the illness. The

IOM Committee found that exposure to house dust

mite allergen can cause the development of

asthma in susceptible children. The Committee

also determined that exposure to environmental

tobacco smoke is associated with the develop-

ment of asthma in younger children. Maternal

Photo courtesy of smoking during pregnancy was suggested to have a
Environmental Protection Agency

stronger adverse affect than exposure after birth. In

addition, limited or suggestive evidence was found by the IOM
for associations between cockroach allergen exposure or respiratory syncytial virus (RSV)

infection and the development of asthma in infants. Both factors have been the subject of active

research during the past few years and efforts currently underway may help shed greater light on

their potential role in asthma development.

Other possible, but less well studied, factors that may affect the development of asthma include

exposures that stimulate the immune system. One hypothesis is that certain infections in early

life may block the allergic immune response and thereby protect against asthma (38, 39, 40, 41).

Other factors have been postulated to cause asthma, including the diet during the prenatal period

and early infancy (42) and obesity in adolescents and adults (43, 44). Such hypotheses remain

controversial, and more research is clearly needed to understand the remarkable rise in asthma

and the causes of the disease.

The Environment, Indoors and Outdoors, Can Exacerbate Asthma

While much remains to be learned about the causes of asthma, many studies have identified

factors that exacerbate asthma in those who already have the illness (33, 45, 46, 47, 48, 49, 50).

Asthma exacerbations or "attacks" involve the onset or worsening of symptoms (e.g., some

combination of shortness of breath, cough, wheezing, and chest tightness). Reducing exposure to

certain allergens has been shown not only to reduce asthma symptoms and the need for medica-

tion, but also, in some studies, to improve lung function (37, 48).

The IOM report drew several conclusions about the role of specific indoor exposures in the

exacerbation of asthma. The IOM committee found sufficient evidence to conclude that expo-

sure to allergens produced by cats, cockroaches, and house dust mites, causes exacerbations of

asthma in sensitized individuals (i.e., those who are allergic to these substances). In addition, the

committee found sufficient evidence that environmental tobacco smoke causes exacerbations of

asthma in pre-school-aged children (see Appendix H for executive summary of the IOM report).

People with asthma, both children and adults, can be particularly sensitive to outdoor air pollu-

tion. Common air pollutants (also known as "ambient air pollutants") such as ozone, sulfur

dioxide, and particulate matter, are known to be respiratory irritants and can contribute to an

exacerbation of asthma symptoms. Air pollution also might act synergistically with other

environmental factors to worsen asthma (51). For example, diesel exhaust particulates, by

markedly increasing the capacity to produce IgE antibodies, may enhance responsiveness to
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allergens (52). Also, some evidence suggests that exposure to ozone can enhance a person's

responsiveness to inhaled allergens (53, 54).

Workplace Exposures Can Aggravate or Cause Asthma

In persons with asthma resulting from workplace exposure, clear relationships have been identi-

fied between the level of exposure to specific chemicals and allergens and rates of sensitization

and symptoms (55). Over 250 agents encountered at work can cause asthma, including isocyan-

ates, wood dusts, anhydrides, dyes, formaldehyde, metals, latex, and enzymes (56). For example,

even brief exposure to more than 20 parts per billion of isocyanates is considered hazardous;

isocyanates are widely used in many countries and are responsible for the most common form of

occupational asthma. Many patients suffer chronic disease even after they are removed from an

occupational exposure situation. However, early diagnosis and early removal from exposure

increases the likelihood of recovery (56). Since workers are exposed to a wide range of possible

causative agents, often at elevated exposure levels, the occupational setting offers a significant

opportunity for research on asthma causes and triggers. Such research could prove to be a useful

model for understanding how environmental exposures to certain chemicals and allergens might

contribute to the development of asthma.

Knowledge Exists to Successfully Manage Asthma in Most Patients

Advances in the scientific understanding of the underlying mechanisms of asthma have led to

treatment that can significantly improve the health of asthma patients. The Guidelines for the

Diagnosis and Management ofAsthma (^'Guidelines")— developed by experts convened by the

National Institutes of Health (NIH) and updated in 1997 - recommend four strategies for manag-

ing asthma that substantially reduce the frequency and severity of asthma attacks (57, 58). The

Guidelines emphasize: 1) assessment and monitoring of symptoms; 2) control of environmental

factors to limit exposure to allergens and other triggers; 3)

use of appropriate medication; and 4) education of the

patient and family in asthma care. These recommenda-

tions promote a

fundamentally

new understanding

of asthma and its

treatment by

emphasizing the

role of inflamma-

tion in disease

development,

noting the impor-

tance of objective

monitoring of lung

function, and

stressing the need to establish partnerships between

patients and health care providers through patient educa-

tion (see Appendix C for a summary of the 1997 Guide-

lines). In 1999, the Guidelines were adapted into an easily

referenced pediatric document, Pediatric Asthma: Pro-

moting Best Practice - Guide for Managing Asthma in

a

P'

IP

1

3
The benchmark publication by

the National Heart, Lung, and

Blood Institute, Guidelines

for the Diagnosis and
Management of Asthma,

translates advances in

scientific understanding into

practical strategies for asthma

care.

L
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Children (59). The Guidelines remain the world's most comprehensive, up-to-date source of

information on asthma diagnosis and management. By following the recommendations, most

people with asthma should be able to lead an active life, with their asthma well-controlled. •

The Challenge of Asthma

Rates of asthma as well as the burden of this chronic disease are increasing, despite important

advances in research. This paradox raises two distinct issues: the increase in asthma over the last

15 years, and the continuing hardships for those who already have the disease.

If there have been breakthroughs in understanding the mechanisms of the disease, why are rates

of asthma increasing? One key reason is that the cause of the asthma epidemic in the United

States, which is also affecting most industrialized countries, is not known. Further research is

needed to clarify the genetic basis of susceptibility to asthma, and the biologic mechanisms that

explain the interactions of susceptibility and other factors,

such as environmental exposures, that lead to asthma.

Whv are rates of asthma While this basic research requires additional emphasis, we

increasing Whv is the
also need to proceed with testing possible approaches to

burden of asthma still so
prevent asthma based hypotheses derived from basic and

„ epidemiological studies. Both basic research and prevention

trials can help identify promising strategies to prevent the

. r r n ri
1 disease from occurring in the first place.

If the tools exist to manage asthma more effectively, why is the burden of asthma still so great?

Although progress has been achieved in professional and patient education in the past decade,

and research has shown that effective medical management and patient education reduces the use

of emergency services and improves quality of life, many health care professionals and people

with asthma are not making use of the Guidelines (60, 61, 62, 63). Various outstanding programs

supported by federal and private funds have helped foster needed changes in medical practice

and patient behavior, but these need to be evaluated in a greater variety of settings and imple-

mented on a larger scale in order to have national impact. Populations and neighborhoods

experiencing the greatest burden of disease often lack access to high quality medical care,

including adequate education about asthma management and sufficient medications and equip-

ment (24, 62, 64). Poor housing and environmental conditions make it difficult to control expo-

sures that worsen asthma. In addition, lack of asthma surveillance at the State and local levels

hampers public health efforts to direct quality health care toward the most severely affected

populations.

In summary, we have made progress but we are not yet close to understanding the causes of the

asthma epidemic nor to providing optimal care. In the meantime, we need to 1) improve the

availability of quality asthma care, especially to underserved populations, which is feasible and

can be done by a coordinated effort; and 2) increase research efforts to deal with chronic persis-

tent asthma and to prevent the onset of the disease.

DHHS Capacity to Address Asthma

The Department of Health and Human Services (DHHS) has a broad mandate to advance the

health and welfare of Americans (see box), and has a significant role to play in addressing the
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asthma epidemic. DHHS' areas of responsibility for asthma include research, public health,

and health services delivery.

In Fiscal Year 1999, the Department of Health and Human Services (DHHS) invested $145

million in research on asthma. DHHS is uniquely positioned to enhance the scientific knowledge

required to prevent the onset of asthma and to improve the quality of life for millions of asthma

patients and their families. DHHS-supported grantees have been responsible for many of the

scientific breakthroughs that helped shape the Guidelines.

Relatively few DHHS dollars - under $10 million - were spent on public health practice for

asthma. Public health practice activities are those that facilitate the work of the medical commu-
nity and others to prevent disease, reduce the severity of symptoms and improve the quality of

medical care. The role of government in public health includes: 1) the systematic collection and

analysis of health information; 2) the development of goals and priorities based on scientific

knowledge and measures to achieve them; 3) taking action through public education, advocacy,

negotiation, and mobilization of resources; and 4) evaluation to determine whether policy goals

are achieved (3).

The Department has supported— and could substantially expand— partnerships and model

programs that are discovering new ways to increase dissemination and use of information about

how to manage asthma to communities, health care providers, patients and their families. It

continues to evaluate methods that are most effective in translating important research findings

into clinical practice to improve the quality of care. DHHS could expand its evaluation of asthma

care, as well as its efforts to track the disease, to more fully ensure that appropriate and timely

interventions are routinely provided, particularly to those in greatest need. Several DHHS
agencies have undertaken activities in this area, while others have the capacity for public health

practice activities on asthma but have not yet made substantial investments. Expanded collabora-

tion at the local level will facilitate progress in eliminating asthma-related disparities. (Appendix

E describes in detail the asthma-related activities of DHHS agencies.)

Mission of the Department of Health and Human Services

The mission of DHHS is to enhance the health and well-being of Americans by providing

for effective health and human services and by fostering strong, sustained advances in

the sciences underlying medicine, public health, and social services. DHHS' six strategic

goals are:

1. Reduce the major threats to the health and productivity of all Americans.

2. Improve the economic and social well-being of individuals, families, and

communities in the United States.

3. Improve access to health services and ensure the integrity of the nation's health

entitlement and safety net programs.

4. Improve the quality of health care and human services.

5. Improve the nation's public health systems.

6. Strengthen the nation's health sciences research enterprise and enhance its

productivity.
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The great majority of DHHS expenditures for asthma are for direct delivery of health services.

Estimates of Medicaid and Medicare expenditures for treatment of asthma exceed one billion

dollars per year (65). Thousands of people receive care for their asthma at DHHS-funded health

centers and hospitals, but estimates of expenditures on asthma alone are impossible because

costs are covered by large block grants that support comprehensive primary care, not disease-

specific programs.

For two decades, the U.S. Public Health

Service has used Healthy People reports to

set specific national objectives for health, to

organize concerted action among the public

health and private sectors to meet them, and

to provide indicators for monitoring progress

(22). National goals for improving asthma

health outcomes have been established as

part of the Healthy People initiative. In the

first report, Healthy People 2000 had three

objectives specifically relevant to asthma:

reduce hospitalizations, reduce activity

restriction, and increase the proportion of

people with asthma who receive formal

patient education. Results of a mid-course

evaluation of progress toward Healthy People

2000 goals for asthma were disappointing.

For example, by 1996, there was no progress

toward eliminating disparities in hospitaliza-

tion rates for African-Americans and other

non-whites compared to whites (66). New
goals for asthma for 2010— with a special

focus on eliminating disparities — include

numerical targets for reducing hospitaliza-

tions, reducing emergency room visits, and

reducing the proportion of people with asthma who experience activity limitations (see Table 1

and Appendix G). The challenge of accelerating progress and achieving the goals set for 2010 is

substantial, but the foundation for doing so is well established.

Secretary's Initiative on Asthma

In the fall of 1997, DHHS Secretary Donna Shalala called for an initiative to tackle the growing

problem of asthma. Shortly thereafter, the President's Task Force on Environmental Health Risks

and Safety Risks to Children, which Secretary Shalala co-chairs with Environmental Protection

Agency (EPA) Administrator Carol Browner, began to address the environmental influences on

childhood asthma. In April, 1998, the Secretary's Science Advisor (the Deputy Assistant Secre-

tary for Science Policy) convened a DHHS workgroup to help guide a Department-wide initia-

tive on all aspects of asthma, including the environment and asthma in children. The DHHS
workgroup developed a draft strategic plan (Action Against Asthma, March 22, 1999) and

solicited public comment. The draft plan was revised in response to the comments received, and

this final strategy is the result. For the first year of the strategy, DHHS discretionary funding for

asthma increased from $157 million in FY 1999 to $183 million in FY 2000.
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Table 1. Healthy People 2010: National Goals for Asthma

Healthy People 2010 is designed to achieve two over-arching goals: 1) to increase quality

and years of life, and 2) to eliminate health disparities. Progress toward the goals will be

monitored through specific objectives in 28 focus areas. Respiratory diseases, including

asthma, are covered in Focus Area #24. The asthma objectives are:

24.1 Reduce asthma deaths 1998 (baseline) 2010 Target

Rate per million

a. Children under age 5 years 1.7 1.0

b. Children aged 5 to 14 years 3.2 1.0

c. Adolescents and adults aged 15 to 34 years 5.9 3.0

d. Adults aged 35 to 64 years 17.0 9.0

e. Adults aged 65 years and older 87.5 60.0

24.2 Reduce hospitalizations for asthma 1998 (baseline) 2010 Target

Rate per 10,000

a. Children under age 5 years 60.9 25

b. Children and adults aged 5 to 64 years 13.8 8

c. Adults aged 65 years and older 19.3 10

24.3 Reduce hospital emergency 1995-97 (baseline) 2010 Target

department visits for asthma
Rate per 10,000

a. Children under age 5 years 150.0 80

b. Children and adults aged 5 to 64 years 71.1 50

c. Adults aged 65 years and older 29.5 15

24.4 Reduce activity limitations among persons with asthma

Target: 10%
Baseline: 19.5 percent of persons with asthma in 1994-96.

24.5 (Developmental) Reduce the number of school or work days

missed by persons with asthma due to asthma.

24.6 Increase the proportion of persons with asthma who receive formal

patient education, including information about community and self-help

resources, as an essential part of the management of their condition.

Target: 30%
Baseline: 6.4 percent of persons with asthma received formal patient education in 1998

(preliminary data).

24.7 (Developmental) Increase the proportion of persons with asthma

who receive appropriate asthma care according to the NAEPP guidelines.

24.8 (Developmental) Establish in at least 15 States a surveillance system for

tracking asthma death, illness, disability, impact of occupational and environ-

mental factors on asthma, access to medical care, and asthma management.

(See Appendix G for additional data and data sources for these objectives.)
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This strategy is designed to help achieve the national Healthy People goals for asthma. Over the

next five years, this strategy will guide the development of budget proposals of DHHS agencies.

Annually, budget proposals from each agency will be evaluated to ensure that they address the

priority areas identified in this plan. Representatives from DHHS agencies will continue to

coordinate and collaborate on key asthma programs. The agencies will assess progress in

addressing the priorities of this strategy and contributions to achieving the Healthy People goals.

The agencies will also continue to reach out to external constituencies to convey information on

DHHS efforts and to receive advice on future directions.

The strategy envisions close coordination between DHHS initiatives and activities led by

professional societies, universities, non-governmental and community-based organizations,

providers of medical care, businesses, and other federal, state, local and tribal government

agencies in pursuit of progress in these areas over the next five years (see Appendix F for a

description of asthma programs outside of DHHS). A primary forum for coordination of

education and public health programs with these entities is the National Asthma Education

and Prevention Program (see Appendix F for a list of member organizations).

As described in the following chapters, the priority areas for investment over the next five

years are:

Determine the causes of asthma and develop interventions to prevent its onset.

Reduce the burden for people living with asthma.

Eliminate the disproportionate health burden of asthma in minority populations and

those living in poverty.

Track the disease and assess the effectiveness of asthma programs.

The remainder of this strategic plan expands on these priorities. For each, it provides examples

of current and relevant DHHS-supported activity to illustrate the breadth and depth of work

underway, as well as the most urgent needs for additional investment. The plan concludes with

detailed recommendations for activities to be undertaken in each priority area over the next five

years. The recommendations represent the most urgent needs to control asthma and the DHHS'
capacity to address those needs.
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iriorities for investment over

the Next Five Years

Priority Area One:

Determine the Causes of Asthma and

Develop Interventions to Prevent Its Onset

Research has not yet identified or demonstrated how to prevent the onset of asthma.

Research to prevent asthma in individual patients or in high risk populations is

known as "primary prevention" research. It includes both research to understand the

causes of asthma and testing strategies to prevent its occurrence. This research is critical to

discovering the reasons for the current epidemic of asthma.

Current DHHS Activities: Primary Prevention Research

NIH sponsors the majority of primary prevention research funded by DHHS. The Centers for

Disease Control and Prevention (CDC) also undertakes work in this area. Relevant research

focuses on the natural history of the disease, risk factors, genetics, and the basic mechanisms and

pathogenesis of asthma. An example of the research on the natural history of asthma is exploring

the hypothesis that infection with respiratory viruses in early life, such as respiratory syncytial

virus, may predispose an individual to an increased risk of asthma. In contrast, certain other

infections in early life may block the immune response to allergens and thereby decrease the risk

of asthma (37, 38, 39). In addition, research on risk factors includes examining the potential role

of environmental and occupational exposures in the onset of asthma.

A major portion of NIH asthma-related research is devoted to enhancing understanding of

pathogenesis and basic mechanisms of asthma. This work covers a range of issues relating to

cellular and molecular-level events in asthma that

cause the lung to become injured and repaired. It

will help explain why asthma persists for many
years, as well as why asthma is severe in some

patients and not in others. The National Heart,

Lung, and Blood Institute (NHLBI), the National

Institute for Allergy and Infectious Diseases

(NIAID), and the National Institute of Environ-

mental Health Sciences (NIEHS) support investi-

gations of the immune system and asthma that

may lead to prevention of the allergic inflamma-

tory process. NIEHS is also studying other strategies for primary prevention of asthma, including

how exposures to environmental agents modify the immune system, which may affect the early

sensitization events preceding the onset of asthma.
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Priority Area One: Primary Prevention Research

Family clustering of asthma and allergy suggests a genetic basis for asthma. However, since the

genetic background of the population changes only slowly with the succession of generations, it

is most likely that the rising trend in asthma in the last 15 years relates to environmental factors

interacting with genetic susceptibility. Therefore, a major focus of research at several NIH
institutes is on gene-environment interactions , and includes a genome-wide search as part of the

Environmental Genome Project to identify genes that confer susceptibility to asthma. Early

findings confirm that multiple genes may be involved. Defining how genetic and environmental

factors interact to predispose certain individuals to asthma holds a key to prevention strategies

for the disease.

Urgent Needs: Primary Prevention Research

DHHS will increase attention to three areas that show particular promise for uncovering clues to

the onset of the disease, and will expand testing of innovative prevention strategies. (Many of

these topics are also relevant to two other priority areas: reducing the burden of asthma and

eliminating disparities in the impact of the disease on minority populations and the poor.)

Improve understanding of early life origins of asthma. While research on various aspects of

the origins of asthma is already underway, further examination is needed of the potential for

early life events to cause asthma, such as pre- and post-natal exposures to viral infections,

allergens, tobacco smoke, and elements of the maternal and infant diet.

High levels of airborne allergen exposure in

infancy have been shown to enhance the likeli-

hood of sensitization and the development of

asthma in childhood (34, 35, 37, 67). However, the

immune mechanisms associated with the effects of

allergens in infancy are not known and must be

investigated. Another high priority need is the

development of immunologic and clinical markers

of asthma in infancy and early childhood among

children of distinct genetic backgrounds.

Study gene-environment interactions and links to

characteristics of asthma. As genes associated

with asthma are defined, it will be important to

establish their function, particularly how they

regulate the disease process. Since genetic factors

can also interact with environmental factors,

understanding these links in the development of

airway inflammation is another priority need.

Recent data suggest that certain characteristics of

asthma (e.g., whether it is exercise-induced,

nocturnal, has persistent symptoms or episodic but severe attacks) are associated with specific

genetic, immunologic and environmental factors (68). Examining these further could have

significant implications for the prevention and treatment of asthma in individuals and in

genetically distinct populations.
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Investigate adult onset ofasthma. Allergens may play an important role in some adults with

asthma who did not exhibit the disease in childhood. In other adults with asthma, allergies are

not detected; the mechanisms of "intrinsic" asthma are not well-understood. Additional research

is needed on adult-onset asthma in areas such as: asthma during pregnancy, during menopause

(especially in those on hormone replacement therapy), and in the elderly who have confounding

medical complications. Another need is to characterize the conditions under which occupational

asthma develops, including assessment of exposure-response relationships, so that prevention

strategies can be developed.

Test strategies for prevention. Intervention trials are needed to test hypotheses of how to prevent

asthma, even while work on understanding the basic mechanisms is proceeding. Tests of preven-

tion strategies for those at high risk of developing asthma could include investigating whether

eliminating various exposures during early life or providing pharmacologic treatments can delay

or prevent the onset of the disease. Another promising strategy is to block the allergic immune

response in susceptible individuals, for example by induction of immune tolerance6
, thus pre-

venting asthma from ever developing. Identifying interventions to prevent asthma is the most

promising approach to ending the epidemic of asthma.

Tolerance is an immune state that can be induced, and that results in long term blocking of immune responses.

Tolerance induction has recently been shown to be very promising for blocking immune responses leading to

rejection of organs after transplantation.
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Priority Area Two:

Reduce the Burden of Asthma
for People with the Disease

Widespread use of the Guidelines is essential for reducing fatalities, emergency

room visits and hospital stays, and for improving day to day quality of life for

people with asthma (58). Despite the existence of the Guidelines, a substantial gap

remains between their recommendations and the actual practices of many clinicians, people with

asthma, and their families. Expanded investment in two areas can help close this gap: 1) promot-

ing widespread use of current scientific knowledge through public health activities, and 2)

encouraging research to continually improve means of managing asthma.

Promote Wider Use of Current Knowledge

to Diagnose and Manage Asthma: Public Health Actions

All segments of the health community have vital roles to play in improving the management of

asthma. Medical professional societies can promote the use of best practices by their members

and improve patient education. State and local health departments can sponsor education pro-

grams to promote improvements in managing asthma by health care providers, patients, families

and the broader community. At the local level, coalitions among health care providers, public

health planners, managed care organizations, school personnel, housing and environmental

officials, and community outreach workers can promote improved asthma care in their commu-
nity. •

Current DHHS Activities: Promote Wider Use of

Current Knowledge to Diagnose and Manage Asthma

DHHS supports an array of public health activities designed to promote broad dissemination and

application of scientific knowledge to improve the diagnosis and management of asthma. These

activities include clinician education and the promotion of improved quality in health care

delivery, family and patient education, facilitation of community-based asthma programs and

public education, and support for

public health activities at the state

Research to Improve Quality of Care level.

The Agency for Healthcare Research and Quality

is investigating whether several approaches to
NHBLI supports clinician education

improve the quality of asthma care are effective
throuSh the translatlon of research on

in helping clinicians better manage the disease
asthma int0 clinical Practice Suidelines

in accordance with the Guidelines.
and Practical health educatlon materials

and tools. The first set of the Guide-

lines was widely distributed to physi-

cians, medical schools and other health

professionals and organizations, as well as to asthma patients. To promote broad use by other key

health care professionals, targeted companion documents were developed for nurses, emergency

department personnel, pharmacists, and school personnel. NHLBI also produced specialized

reports on asthma during pregnancy, asthma in the elderly and asthma in minority children.
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Several programs are conducting research designed to understand which strategies are most

effective in promoting the actual implementation of the Guidelines by health care providers. The

Agency for Healthcare Research and Quality (AHRQ) has supported research on the factors that

cause providers not to use the Guidelines. AHRQ is sponsoring several research projects to

assess whether specific quality improvement approaches, being implemented in various clinical

settings, are effective in helping clinicians better manage childhood and adult asthma in accor-

dance with the Guidelines. Cost-effectiveness is being examined in several studies which are

also testing health outcome measures such as symptom-free days to identify how treatments

affect children's daily lives.

NHLBI sponsors a wide range of

education and outreach activities Asthma Management Model System
through the National Asthma The National Asthma Education and Prevention
Education and Prevention Program Program designed a model web-based system to

(NAEPP), which is guided by a improve the diagnosis and management of
Coordinating Committee composed asthma. The site provides virtually all the scientific

of diverse public and private sector
literature on chronic asthma that has ever been

organizations7
. These groups have published, as well as practical information for

worked together and in partnerships
clinicians, patients, and public health professionals,

with other organizations on outreach See www.nhlbi.nih.gov.
activities. Examples include: a

national conference on "Managing

Asthma in Managed Care;" a

school-based asthma education program (implemented in partnership with EPA and the Ameri-

can Lung Association); and a bilingual asthma awareness program ("Sesame Street: A is for

Asthma") with the Children's Television Workshop. The NAEPP has explored how best to

convey strategies for asthma management not only to patients, but also to clinicians, family

members, school personnel and caregivers.

The National Institute of Nursing Research (NINR) evaluates the effectiveness of routine educa-

tion in a clinic setting reinforced by nurse home visits which include a computer-based asthma

instructional program on self-management. Another NINR program is instructing parents and

caretakers to learn signs of pending asthma attacks in children living in rural areas. NIAID- and

NHLBI-sponsored Demonstration and Education projects focus on improving management of

asthma in under-served areas. The Inner-City Asthma study, (described more fully in the follow-

ing section on research), has evaluated the impact of various types of outreach and education,

including intervention with an asthma counselor tailored to the needs of each family.

Recently, DHHS has expanded efforts to address asthma in community settings , including

collaboration with community-based coalitions that directly address asthma in a comprehensive

manner at the local level. These coalitions are composed of community groups, health care

providers, and other private and public sector organizations to foster better quality of care for

asthma sufferers. For example, the NAEPP facilitates collaborative activities at the local level,

has established a consortium of over 40 coalitions, and maintains an Asthma Coalition Exchange

on the NHLBI website. CDC's National Center for Environmental Health has worked with

DHHS Region IV and seventeen other organizations on a public health program known as "ZAP
Asthma," a collaborative program to reduce the adverse impacts of asthma in the Atlanta Em-
powerment Zone neighborhoods.

Coordinating Committee member organizations are listed in Appendix F.
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NHLBI supports the development of model

programs for improving asthma management in

the school setting. NHLBI has also sponsored a

number of media campaigns to promote asthma

awareness among the general public and to

encourage undiagnosed patients to seek care.

In communities where people might be exposed

to hazardous substances in the environment, the

Agency for Toxic Substances and Disease

Registry (ATSDR) recommends actions for

safeguarding people's health. The agency has

made such recommendations at sites where

exposures to substances known or suspected to

exacerbate asthma have occurred. It has also

supported general health education and promo-

tion activities, including continuing medical

education for physicians on the relationship

between asthma and the environment.

To protect workers, the National Institute for

Occupational Safety and Health (NIOSH)

develops and recommends criteria for prevent-

ing disease (including asthma) and hazardous

conditions in the workplace; the recommendations are transmitted to the U.S. Department of

Labor for use in promulgating legal standards. Additionally, NIOSH issues alerts that urgently

request assistance from workers, employers, and safety and health professionals in preventing,

solving, and controlling newly identified occupational hazards. For example, alerts have been

issued on asthma in animal handlers, and asthma from exposure to diisocyanate and natural

rubber latex.

To support asthma programs at the state level , in late 1997, CDC established a network of

asthma contacts that includes officials from every state, the District of Columbia, two city health

departments and two territorial health departments. CDC supports the network through a series

of activities, including sponsoring monthly teleconferences and annual meetings, working to

identify and document scientifically proved intervention programs, identifying state laws that

affect persons with asthma, and drafting model language for asthma to be used by state agencies

in writing Medicaid contracts.

DHHS regions have also been involved in collaborative efforts on asthma. For example, in

Region I (New England), DHHS, EPA, and the Department of Housing and Urban Development

are convening a summit meeting of federal and state public health, environmental, and housing

officials to develop a joint strategy to reduce the burden of asthma in New England. Region II

(New York, New Jersey and Puerto Rico) awarded grants to the New York and New Jersey State

Health Departments to develop community-based partnerships to focus on asthma. Region III

(Philadelphia) co-sponsored a conference with EPA and Johns Hopkins University - involving

health care providers, health educators, community health advocacy groups, managed care

organizations, and others - to begin developing an asthma strategy for the mid-Atlantic region

(See Appendix E for additional programs supported by DHHS regions).
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Urgent Needs: Promote Wider Use of

Current Knowledge to Diagnose and Manage Asthma

Help health care providers practice up-to-date asthma care. Recent evidence indicates that

many health care providers do not follow the Guidelines for the diagnosis8 and management of

asthma (61, 62, 63, 69). Failure to follow clinical guidelines stems in part from factors related to

knowledge, attitudes and behavior (70), so multiple approaches will be needed to see improve-

ments. Proactive approaches appear to be the most promising, and include educational outreach

visits, interactive educational meetings, and consistent reminders integrated into medical care

routines (71, 72, 73). As an example, one asthma study reported that an interactive seminar for

physicians resulted in improvements in the prescribing and communications behavior of physi-

cians, more favorable patient responses to

physician's actions, and reductions in

health care utilization (74). DHHS must

expand and sustain partnerships with state

and local health agencies, medical profes-

sional societies, and other organizations to

sponsor education and outreach programs

to improve the quality of asthma care

available to patients with asthma. Such

programs need to be developed for

particular settings, and those that have

demonstrated effectiveness in both

changing health care practices and im-

proving health outcomes need to be

expanded.

Educate patients and their families.

Asthma management often requires

behavioral changes and vigilance on the

part of people with asthma. This includes

paying careful attention to respiratory

symptoms and adhering to complex

treatment regimens, which can be difficult

for many asthma patients, including

young children and the elderly, and for

families and caregivers with multiple

demands and stresses. To promote adher-

ence to treatment recommendations,

patients and their families need to be full

participants in the development of the

asthma management plan, and health care providers should seek to understand and address

factors that can affect adherence. Additionally, some model programs promoting

self-management of asthma have resulted in dramatic improvements in functional status and

improved school performance for children. Moreover, they have achieved substantial cost

reductions, in some cases up to 50 percent, by cutting hospitalizations and acute care visits (75,

Photo courtesy of Centers for Disease Control and Prevention

Recurrent episodes of cough and wheezing are almost always due to asthma in both children and adults.

However, children are often diagnosed with bronchitis, bronchiolitis, or pneumonia, even though the signs and

symptoms are most compatible with asthma (58).
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76, 77). DHHS, working with state and local health agencies and other organizations, must

increase and sustain support for effective and culturally-competent approaches that teach

patients and families to control asthma, enhance their ability to communicate with health

care providers about asthma, and help sustain progress in managing this chronic disease.

Evaluate and address organizational barriers to quality care for asthma. Creating and evaluat-

ing cost-effective methods for ensuring implementation of the Guidelines by so many people in

so many settings demands continued research. In addition to evaluating education and outreach

programs (as indicated in the preceding paragraphs), research should address how other aspects

of the health care system affect asthma care. For example, time constraints and payment policies

can affect the amount of time a health care provider can spend educating patients. In addition,

insurance plans may not reimburse families for equipment used in administering asthma medica-

tions (e.g., spacers).

A number of managed care organizations and other types of comprehensive health care organiza-

tions are implementing disease management programs for asthma. Disease management is "a

systematic, population-based approach to identify persons at risk, intervene with specific

programs of care, and measure clinical and other outcomes" (78). In one model of disease

management, specialized teams work within a health care organization to assist primary care

physicians in treating chronic illnesses (79). In another type of program, services are provided

through contracts with disease management companies, which stratify patients according to their

costs of care, and then target services accordingly (80). Such approaches warrant testing and

evaluation to assess their impact on health outcomes, physician practices, and cost-effectiveness.

Expand asthma control activities in community settings. The environment outside the home is

beyond the patient's control, and others in those settings may not be trained to recognize symp-

toms, help support asthma management, or handle an emergency. Apartment buildings and rental

housing also create circumstances where the environment inside the home may be out of an

individual's control. DHHS must work

with state and local health agencies and

others to intensify efforts to promote

ongoing asthma education in schools,

workplaces, public housing, child care

and youth programs, job training pro-

grams, and other community institutions.

This will include outreach to school

personnel, workplace supervisors,

housing officials, and others, to provide

information and to help identify institu-

tional policies that may hamper effective

asthma management. For example, overly

rigid policies resulting in inadequate

access to and use of medication in school

often unnecessarily disrupt classroom

learning and make it difficult for children

to achieve optimal management of their

asthma. In addition to educating people

with whom a patient comes into contact

and generally expanding public aware-

ness, public health programs should
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highlight the need to reduce levels of irritants (e.g., environmental tobacco smoke and some air

pollutants) and allergens outside of the home environment and otherwise make it easier for

patients to follow their treatment plans. DHHS must also increase support for public education

campaigns to enhance public awareness about asthma as a serious disease and appropriate

asthma management techniques.

Sustain supportfor State and local public health action. DHHS will seek to equip state health

departments, through a grant program, to promote asthma education, prevention, and public

health outreach activities in local communities. Activities will target the urgent needs described

above and the public health programs described in Priority Area III, including clinician educa-

tion programs, patient and family education, and training for school personnel. By working with

public health and environmental agencies at all levels, as well as organizations outside of the

government, scientific advances can be made available to all patients.

Discover and Develop Improved

Means of Managing Asthma: Research

While work proceeds to implement state-of-the-art science through public health programs,

further research is required to answer remaining questions about asthma care and to explore new

ways of improving quality of life for people with asthma. "Secondary prevention" research is

designed to identify methods to reduce illness in those who have asthma, but is not directed at

preventing the primary onset of the disease.

Current DHHS Activities: Secondary Prevention Research

Discovery of the role that inflammation and allergic sensitization play in asthma led to the

development of several new approaches for treating asthma. For example, inhaled corticosteroids

reverse the inflammatory process, prevent or reduce severity of symptoms, and reduce emer-

gency room visits, hospitalizations, and deaths due to asthma. Also, two new classes of drugs

aimed at reducing asthma severity by inhibiting the inflammatory process have recently been

developed - antileukotrienes and anti-IgE therapy.

NHLBI devotes substantial resources to clinical trials evaluating and assessing treatment

strategies. Multiple research investigations are underway to examine the impact and safety of

medications at different stages of

children's development (e.g., possible

effects on bone growth and eye

complications later in life) and to

discover the best treatment options for

children who have different genetic

backgrounds or environmental expo-

sures. NHLBI's Childhood Asthma

Management Program supports a

major multi-center trial to examine

and compare the long-term effects of

asthma medications on the course of

the disease, lung growth and develop-

ment, and overall physical and psychosocial development of 5-12 year old children. A new
Pediatric Clinical Research Network has been established by NHLBI to evaluate clinical asthma
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treatments, especially in infants and young children. The Asthma and Pregnancy Trial, sponsored

jointly by NHLBI and the National Institute of Child Health and Development (NICHD), exam-

ines the impact of asthma medication use and effective asthma control on perinatal outcome.

The National Cooperative Inner City Asthma Study, supported by NIAID since 1991, represents

an effort to reduce asthma morbidity in inner-city, predominantly African-American and

Hispanic children. The present study, funded by NIAID and NIEHS, tests the effectiveness of a

comprehensive environmental intervention to reduce levels of indoor allergens such as cock-

roach, house dust mite and mold, and of environmental tobacco smoke, on asthma morbidity.

Also, through a collaborative effort with the U.S. Environmental Protection Agency, a study will

evaluate the impact of indoor and outdoor air pollutants on asthma among inner-city children.

The National Institute for Occupational Safety and Health (NIOSH) of the Centers for Disease

Control and Prevention (CDC) examines environmental control issues in the workplace. NIOSH
conducts studies evaluating the incidence, risk factors, and natural history of asthma in groups of

workers employed in settings where substances recognized to exacerbate asthma are present.

Exposures of current interest

include: health care (natural

rubber latex used in medical

gloves), aluminum production,

wood products manufacturing,

and the indoor environmental

quality of schools and offices.

NIOSH has recently embarked

on a multi-center trial to

prevent latex sensitization in

health care workers.

As the Guidelines assert,

regular and effective monitoring

of symptoms can help both

health care professionals and

patients gauge the severity of an

asthma attack and react accordingly. NHLBI supports investigations examining the relative

merits of different approaches to peak flow or symptom monitoring for guiding day-to-day

therapeutic decisions. NINR is testing ways to promote children's use of home peak flow meters.

In addition to approving safe and effective drugs for treating asthma, the Food and Drug Admin-

istration (FDA) approves medical devices such as peak flow meters and spirometers, as well as

serologic tests used in allergy testing.

Photo courtesy of National Institute for Occupational Safety and Health

Urgent Needs: Secondary Prevention Research

Improve understanding of what makes asthma persistent and severe. Some patients, especially

those with severe asthma, may have active inflammatory disease without apparent external

triggers. Further, some patients may experience long-term, irreversible changes in the lungs.

These permanent structural changes (known as airway remodeling) may contribute to the persis-

tence of the disease, often lasting for many years or a lifetime. The mechanisms that induce these

irreversible changes, and the methods to prevent them, are largely unknown. Identifying them

will lead to effective therapies.
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Develop improved means of controlling triggers ofasthma

and the allergic response to them. Recent research has

shown that both the exposure and the allergic immune

response to certain indoor allergens are responsible for many

exacerbations of asthma. Present methods for modulation of

the allergic immune response and for control of levels of

certain allergens are of uncertain and possibly limited clinical

benefit for asthma. Moreover, some allergens and other

agents (in particular, cockroach and mold allergen, and

respiratory viruses) are extremely difficult to control. There

is a need to identify optimal and cost-effective methods for

reducing levels of these asthma triggers in homes, schools

and workplaces and for basic research to develop new

approaches to modulate the human immune response to those

allergens relevant to asthma. Another high priority is to

identify as yet unknown triggers of asthma.

Magnified dust mite (photo courtesy

of Environmental Protection Agency).

Investigate the relationship between outdoor air pollutants and asthma. Several ambient air

pollutants are known to be respiratory irritants and can exacerbate asthma symptoms (e.g.,

ozone, sulfur dioxide) (51). DHHS must accelerate efforts to better understand the cellular and

molecular mechanisms by which air pollutants perturb the normal functioning of cells, tissues,

and organs. In addition to refining understanding of the role of air pollutants in exacerbating

asthma, this research will help determine whether they are implicated in the initial onset of the

disease. Moreover, some pollutants may act synergistically with other environmental factors to

worsen asthma.

Investigate variations in patient response to asthma medications. Not all patients respond

favorably or in the same way to the same medications, and some patients experience adverse side

effects from asthma medications. Patients would benefit from the development of both new
treatments and the means for tailoring therapeutic approaches to the specific genetic and clinical

characteristics of the individual's asthma.

Establish causes and risk factors ofasthma fatalities. Asthma fatalities should be investigated

to identify specific risk factors and to enhance understanding of how events lead to fatal disease.

This information can lead to ways to improve patient management and prevent fatalities.

Develop non-invasive methods for diagnosis and disease monitoring. Asthma can be especially

difficult to diagnose, monitor, and study in infants, young children, and the elderly. Therefore,

new technologies - such as imaging or biochemical markers of inflammation, and patterns of

gene activation - are needed to detect disease and monitor disease progression, particularly in

these vulnerable populations.

Expand research on asthma in pregnancy. Work has just begun on evaluating how infants are

affected by asthma severity in the mother. Research is particularly needed on women whose

asthma is difficult to control, and whose medication could have adverse side effects on the fetus.
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Priority Area 3:

Eliminate the Disproportionate Burden of Asthma in

Minority Populations and Those Living in Poverty

Low income populations and minorities experience disproportionately higher

morbidity and mortality due to asthma. The reasons for these disparities are not

'clearly understood, but where poverty is present they are probably due to an interaction of

factors including: lack of access to quality medical care, high levels of exposure to environmen-

tal allergens and irritants, language barriers, and lack of financial resources and social support to

manage the disease effectively on a long-term basis.

African American and Hispanic children appear to be at especially high risk of not receiving

adequate preventive treatment for asthma attacks. Several studies have documented inappropri-

ate treatment for asthma among inner-city children with asthma (64, 81, 82, 83). For example, an

analysis of preschool children hospitalized for asthma found that only seven percent of African

Americans and two percent of Hispanics, compared with 21 percent of white children, were

prescribed routine medication to prevent future asthma exacerbations (82). A recent study of

elementary school children in Baltimore, MD and Washington, DC, found that inner-city chil-

dren with asthma frequently are undermedicated, using the wrong medication, or none at all

despite daily symptoms, frequent school absences, and emergency room visits for asthma. More

than 80 percent of those who did take regular medication did not use anti-inflammatory drugs

(64).

Photo courtesy of New York Daily News - Photographer: Jon Naso
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Inner-city children and their parents often live in highly challenging, difficult environments.

Families often face economic uncertainty and live in homes or apartments with poor ventilation

and high allergen levels. Children in these settings frequently have multiple caretakers for their

asthma and little continuity of health care (84). A study of Hispanic families in San Diego found

that parents who speak only Spanish have significantly more misconceptions about asthma than

English-speaking Hispanic parents (85). Although not as well studied, children with asthma from

rural America also face multiple barriers that adversely affect their health including extensive

poverty, geographic barriers to health care, less health insurance and poor access to health care

providers (86).

Current DHHS Activities: Eliminating Disparities

The asthma objectives for Healthy People 2010 emphasize the need to reduce the disproportion-

ate impact of asthma on minorities, particularly with regard to asthma death rates and hospital-

ization rates. Several DHHS agencies support public health programs designed to meet the needs

of individuals and families in poverty. The NAEPP supports several such programs, and CDC's

ZAP Asthma and other Regional programs described earlier have a particular focus on improv-

ing the lives of inner-city children. The Administration for Children and Families' (ACF's) Head

Start program offers comprehensive early childhood education, nutrition, and health and social

services, along with strong parent involvement, to low-income children nationwide. Caring for

children with asthma is addressed in two important training guides used by Head Start front line

staff, management teams, and parents. The Office of Minority Health (OMH) supports the

"Minority Health Asthma Attack Avoidance Education Program," which is designed to increase

awareness of asthma triggers and ensure appropriate referral to medical care.

The majority of DHHS funds dedicated to asthma provide direct health services to underserved

populations. The Medicaid program administered by HCFA reimbursed costs of asthma care for

over one million low income patients in 1995 (65). The Health Resources and Services Adminis-

tration (HRSA)-supported Health Centers and the National Health Service Corps programs aim

to increase access to comprehensive primary and preventive health care and to improve the

health status of underserved and vulnerable populations. Comprehensive primary care services in

Health Centers include the treatment of asthma; in 1998, patient visits for asthma exceeded

600,000 (87). The Indian Health Service (IHS) delivers health care to American Indians and

Alaska Natives. In addition to providing asthma treatment as part of standard care, IHS has

helped to establish several specialty clinics focused on asthma.

HRSA is also working with non-governmental institutes (co-sponsored and endorsed by the

NAEPP) to develop and apply an innovative model to accelerate improved asthma care. The care

model uses five basic elements to improve care: 1) collaboration between the health system and

community organizations and agencies, 2) patient/family self-management, 3) support to enable

clinicians to use guidelines in their every day work, 4) practice re-design, and 5) information

systems to track individual patients as well as assess the health of the asthma patient population

in the medical practice. HRSA and other organizations are supporting a number of community

health centers in adopting this model of care, which involves a 12-14 month training program

for health center teams.

Various DHHS agencies and institutes conduct research to better understand the impact of

asthma on vulnerable populations. NIEHS and NIAID sponsor research on community-based

strategies to reduce exposures that trigger asthma in economically disadvantaged and/or
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Inner-City Asthma Study

The NIAID-sponsored National Cooperative

Inner-City Asthma Study found that

empowering families to increase their

asthma self-management skills and to

improve their interactions with the primary

care physician were important ways to

improve quality of care and reduce asthma

symptoms. An asthma counselor helped not

only with asthma education, but with

problem solving tailored to the families'

needs. Improvement in health continued at

the same level during the second year of

the program when the asthma counselor

was no longer involved (84).

underserved populations as in their

National Cooperative Inner-City Asthma

Study. Six of the eight NIEHS/EPA/CDC-
sponsored Centers for Children's Environ-

mental Health and Disease Prevention

Research have projects focusing on asthma

in under-served populations. NHLBI and

NIAID support genetics research that is

revealing that multiple genes may be

involved in asthma, and early findings

indicate that they may vary among ethnic/

racial groups. The NIH Office of Research

on Minority Health and NHLBI are also

supporting a study of Genetics of Asthma

in Hispanics. NHLBI and NINR sponsor

research on the effectiveness of asthma

education and self-management programs,

targeting African Americans and Mexican

Americans in both urban and rural areas.

Several DHHS agencies conduct research and evaluations to assess and improve both access to,

and quality of asthma care. The Agency for Healthcare Research and Quality (AHRQ) supports

research designed to measure and improve the quality of health care, reduce its cost, and broaden

access to essential services. HRSA collaborates with AHRQ on the development of health center

practice-based research networks. One of these projects is focused on asthma and involves

epidemiologic investigations, clinical outcome studies, and intervention trials. HCFA conducts

research on the use of services and expenditures for asthma care provided to its Medicare and

Medicaid beneficiaries. Specific work includes examining the quality of asthma care - using the

Guidelines - provided to Medicaid eligible children. NHLBI and NIAID support demonstration

and education research to develop innovative, culturally-sensitive approaches to teaching asthma

management strategies to African-American and Hispanic children and their families.

Urgent Needs: Eliminating Disparities

If we are to make progress in eliminating disparities, it is critical to investigate why these

disparities exist. While the "Urgent Needs" described in the previous sections will help to

address the disproportionately high impact of asthma on minority and low-income populations,

more focused efforts are also needed. DHHS will seek a substantial expansion of public health

programs to eliminate the disproportionate burden. The Department will accelerate research

directed at the reasons for disparities and the means to reduce these impacts. Four key priorities

include:

Promote wider use of current knowledge to diagnose and manage asthma, focusing on

minority and low income populations. Programs that help health care providers practice up-to-

date asthma care, educate patients and their families, and expand asthma control activities

beyond the home - all need to be targeted toward special population groups hardest hit by

asthma. In doing so, such programs need to address the unique circumstances of the particular

community. A high priority is to implement education programs that take into account the

complexities of poverty, language barriers, and cultural sensitivities.
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Improve access to quality care. DHHS agencies must work in public/private partnerships to

address the barriers to quality asthma care and provide ongoing, comprehensive, quality health

services for asthma. Such services would be based in the community and would encourage active

participation of families, while addressing their cultural needs. A policy of collaboration at the

local level and coordination of services among community providers (including health, environ-

mental, and housing services) are important ingredients for success.

Expand research on asthma in special population groups. While data indicate greater hospital-

izations and deaths from asthma among population groups such as Hispanics and African Ameri-

cans (4, 88), additional research is needed to understand the reasons for these higher rates. For

example, research is needed to understand if these disparities are due to more severe disease in

these populations or to differences in health care practices and access to care, or a combination

of both. One research priority is distinguishing the roles of environmental, socio-economic,

cultural and genetic factors in contributing to asthma severity. Genetics research will help

explain different risks for severe asthma and differences in response to asthma treatments. This

can help identify new therapeutic approaches. Exposures to environmental allergens and pollut-

ants may be greater for some population groups, particularly in the inner city. Research is needed

to design interventions that could reduce asthma severity by addressing these environmental

factors. In addition, some Hispanic populations appear to have a markedly elevated risk for

developing asthma. Environmental, genetic and cultural factors need to be examined to under-

stand why these differences occur. Finally, as prevention strategies for asthma are developed and

tested, their effectiveness in different population groups should be a special focus for evaluation.

Investigate access to care and evaluate quality. Another priority is to better understand the

degree to which individuals in poverty, particularly children, have access to care and whether the

quality of that care is sufficient. Recent studies reveal that traditional measures of access

(e.g., insurance coverage and source of routine care) may not reflect the realities affecting poor

health outcomes for asthma. The National Cooperative Inner-City Asthma Study reported that 92

percent of children in the study were covered by insurance, and nearly three quarters were

covered by Medicaid. While most families reported a usual source of routine care (neighborhood

or hospital clinic), more than 50% of respondents found it difficult to get follow-up care. Quality

of care was deficient and participants were unlikely to have continuity between usual sources of

routine (follow-up) and acute care (23). Further studies are needed to uncover the barriers to

improved health, including: access to quality and continuous care and access to prescription

medication and delivery devices. DHHS must also continue to evaluate the impact of managed

care on delivery of health services and health outcomes.

May 2.000 Action Against Asthma 2.9



Priority Area ^our. Track the Disease and Assess Program Eeeectiveness

Priority Area 4:

Track the Disease and Assess the

Effectiveness of Asthma Programs

Current DHHS Activities: Tracking the Disease

Surveillance - the systematic collection, evaluation, and dissemination of data used

to track the occurrence and severity of particular diseases - is critical to research

and public health practice. Combined with studies in large groups of people, surveillance

results can identify populations with particularly high or low prevalence, and can shed light on

factors influencing the development of asthma. Surveillance data can help identify high risk

populations and risk factors to inform the design and implementation of interventions suitable

for a particular community. Finally, state and local health agencies can use surveillance informa-

tion to assess the impact of public health programs or environmental controls.

Current surveillance for asthma provides

two major cities.

Surveillance for Asthma national estimates, but cannot provide state or

National estimates for asthma are
local level data on asthma

-
The national

developed from ongoing general health
estimates are derived from onZoin& health

surveys. CDC is collaborating with NIH
surveys and data systems dealinS with health

and EPA to sponsor more localized
events such as morta%' hospitalization,

surveillance activities in four states and
emergency room visits, and outpatient visits

This information does not reveal the detailed

picture of how asthma varies from one

location to another - information greatly

needed for an effective public health re-

sponse. Fewer than 10 states have conducted asthma prevalence surveys (89). Surveillance for

occupational asthma is also limited. Sincel987, NIOSH has provided funding to several state

health departments to pilot case-based surveillance for selected occupational health conditions,

including asthma. Currently, four states are conducting surveillance and preventive intervention

programs for occupational asthma (90). In Fiscal Year 1999, NIH, CDC and EPA took an initial

step toward addressing these limitations. They initiated a collaborative project to define ongoing

surveillance activities and their utility in asthma control efforts. The activities were undertaken

in four states and two city health departments.

Urgent Need: Tracking the Disease

Establish coordinated and systematic local, state and national systems for asthma surveil-

lance. Timely data on asthma at the state and local level are needed to support the design of

effective public health interventions. Such data are critical to finding answers to the troubling

question, "Why is asthma prevalence rising?" Better data will also enable us to target popula-

tions in significant need of public health intervention, and to assess the geographic, ethnic, and

9

Many of these surveys are carried out by CDC's National Center for Health Statistics (NCHS). State-based

surveillance supported by the National Institute for Occupational Safety and Health has been used to identify high

risk industries, occupations and substances.
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gender differences in asthma morbidity and mortality. Furthermore, information about other

aspects of the burden of asthma would be useful in designing interventions, including the quality

of care or the severity of illness. Finally, surveillance data are needed to determine whether or

not public health programs are succeeding in reducing the impacts of asthma.

Existing state-based surveys should be expanded to include questions related to asthma diagno-

sis, severity, management techniques, and suspected environmental and household risk factors.

Also, DHHS could provide additional assistance to states to use existing data more effectively. In

many cases, information is not analyzed or made accessible to those who plan asthma interven-

tions. Finally, new systems of surveillance should be developed to gather additional information

Asthma, P.S. 48 Bronx. Class 512 in The Bronx where ten of the twenty-two students suffer from asthma. Here students were

asked to raise their hands if they had asthma. (Photo courtesy of New York Daily News - Photographer: Jon Naso)

on locations with particularly elevated rates of asthma. One potential area for model surveillance

in both urban and rural settings is in emergency rooms, where many children with asthma receive

care for an acute episode, but fail to receive follow-up care. In addition, strategies to determine

the incidence of asthma, at least in defined geographic areas, are needed.

Current DHHS Activities: Evaluations of Asthma Programs 10

Evaluations of public health programs and health services addressing asthma can speed progress

towards widespread establishment of programs that allow people with asthma to live fully active

lives. Many of the major public health and health services programs sponsored by DHHS have

A number of current activities and urgent needs related to the evaluation of asthma programs were described

in Priority Area II and are not repeated here.
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evaluation components to determine whether they are effective. The NAEPP and HRSA's Health

Centers, for example, include evaluation elements to prompt shifts when programs are not

meeting their goals, and to make possible replication of successful projects and components.'

AHRQ is developing new measures to help evaluate systematic improvements in quality of care.

Valid, sensitive measures allow investigators to reliably identify those interventions that lead to

real improvements. Recently AHRQ and NAEPP helped develop a new measure of quality care

to track the use of anti-inflammatory medications. This measure will be used in the most recent

version of the Health Plan Employer Data and Information Set (HEDIS 2000), a system widely

used to evaluate the quality of health plans.

Research aimed at developing effective public health programs by definition provides evaluative

information that helps determine what kinds of interventions work. For example, the Inner-City

Asthma Study investigates not only the impact on asthma severity of reducing exposure to

allergens and receiving proper medical care, but also the role of physician education and feed-

back in supporting the management of asthma.

Urgent Needs: Evaluation of Asthma Programs

Evaluate public health and health services interventions. Disseminate results. While some

programs that educate patients and families about asthma management have been rigorously

evaluated, most local and regional asthma coalition efforts that mobilize the broader community

have not. To rapidly extend primary care and public health programs so that large numbers of

asthma patients receive quality care, public health practitioners need to understand the character-

istics of successful programs implemented in a variety of settings. Strengthening three aspects

of evaluation could enhance the knowledge base about how to cost-effectively scale up public

health programs and ensure that they significantly reduce rates of morbidity and mortality from

asthma.

First, there is a need for appropriate tools to evaluate the effectiveness of asthma intervention

strategies. Second, there is a need to build in an evaluation component, and sufficient funding to

support it, to all public health programs that address asthma 11
. Third, there is a need to dissemi-

nate evaluations of asthma programs and encourage the use of such evaluations in designing and

funding programs. Evaluation analyses combined with relevant research findings will help

delineate determinants of success and failure in reducing the burden of asthma.

Elements of such evaluations might include: whether an intervention program has an impact on reducing the

health burden of asthma and to what degree; whether the activities themselves work as planned, such as whether the

intended audience is reached, whether they understand what was taught, and whether they modify behavior as a

result; whether the processes used to implement the activity are effective and sustainable over the long-term; and

whether the intervention or activity is cost-effective.
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BONCLUSION

Tlhis document describes an ambitious strategy for tackling asthma over the next five years.

A concerted effort along these lines could identify strategies to reduce rates of asthma and

could significantly improve asthma management for children, minorities and the poor.

Now is the time to take full advantage of the discoveries of the last ten years in asthma research.

Highest priorities for additional investment are to: 1) accelerate the pace of research to under-

stand the causes of asthma and test prevention strategies; 2) reduce the burden for people with

the disease through expansion of public health programs and research; 3) eliminate the dispro-

portionate burden of asthma in minority populations and those living in poverty; and, 4) enhance

surveillance and evaluation efforts in order to better target populations in need, and improve

public health programs.

In Fiscal Year 2000, DHHS is spending over $180 million on asthma research and public health

programs, up approximately 16 percent from the previous year. This provides a strong base for

further investments over the longer term— investments that promise substantial gains in reduc-

ing the incidence, prevalence, severity, and social and economic burdens of this chronic disease.

Photo courtesy of New York City Department of Health - Photographer: Michael Paras
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Table 2. Action Against Asthma - Urgent Needs
Top Priorities for Investment

1. Determine the Causes of Asthma and Develop Interventions to Prevent Its

Onset

Improve understanding of early life origins of asthma

Study gene-environment interactions and links to characteristics of asthma

Investigate adult onset of asthma

Test strategies for prevention

2. Reduce the Burden of Asthma for People with the Disease

Promote wider use of current knowledge to diagnose and manage asthma: public

health actions

Help health care providers practice up-to-date asthma care

Educate patients and their families

Evaluate and address organizational barriers to quality care for asthma

Expand asthma control activities in community settings

Sustain support for state and local public health action

Discover and develop improved means of managing asthma: research

Improve understanding of what makes asthma persistent and severe

Improve means of controlling triggers of asthma and allergic responses

Investigate the relationship between air pollutants and asthma

Investigate variations in patient response to asthma medications

Establish causes and risk factors of asthma fatalities

Develop non-invasive methods for diagnosis and disease monitoring

Expand research on asthma in pregnancy

3. Eliminate the Disproportionate Burden of Asthma in Minority Populations and

those Living in Poverty

Promote wider use of current knowledge to diagnose and manage asthma, focusing on

minority and low income populations

Improve access to quality care

Expand research on asthma in special population groups

Investigate access to care and evaluate quality

4. Track the Disease and Assess Effectiveness of Asthma Programs

Establish coordinated and systematic local, state and national systems for asthma

surveillance.

Evaluate public health and health services interventions. Disseminate results.
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Specific Recommendations

This five year strategy for DHHS, Action Against Asthma, was developed by the

Department's asthma experts, along with input from the public. The following

specific recommendations address the four priority areas of the five-year strategy. With

each recommendation, the agency with primary responsibility for implementation is identified.

However, many recommendations require work and coordination among many agencies within

the Department and, in these cases, multiple agencies are listed. The majority of the specific

recommendations were developed near the time of the first year of the strategy-fiscal year 2000.

However, as science continues to produce new findings, new recommendations will continue to

emerge.

Priority Area 1: Determine the Causes of Asthma and

Develop Interventions to Prevent its Onset

Improve Understanding of the Early Life Origins of Asthma

Determine how early life events, such as features of the mother's or child's diet, exposures in

utero or in early infancy to allergens and environmental pollutants, tobacco smoke, or respiratory

infections cause children to develop asthma (NIH).

Identify immunologic and clinical markers in infancy and early childhood among children of

distinct genetic backgrounds. Determine the utility of these markers as predictors of the onset of

asthma or of responsiveness to primary prevention therapy (NIH).

Study Gene-Environment Interactions

and Links to Characteristics of Asthma

Identify different clinical characteristics (e.g., exercise induced, nocturnal, persistent symptoms,

etc.) of asthma associated with different genetic, physiologic, immunologic and environmental

factors (NIH).

Examine the processes involved in asthma, such as understanding: 1) airway biology, 2) role of

genetic and environmental factors in the development of airway inflammation, 3) genetic factors

underlying atopy (inherited susceptibility to become allergic) or bronchial hyper-responsiveness,

and 4) genetic regulation of the immune inflammatory response relevant to asthma (NIH).

Investigate Adult Onset of Asthma

Study the mechanisms of adult onset asthma, including the development of asthma in women
and its relationship to hormonal changes, and asthma in the elderly who are likely to have

confounding medical complications. In the elderly, study the interaction of asthma medications

with medications for other chronic conditions (HCFA, NIH).
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Seek to more fully elucidate asthma mechanisms, patterns of responses, and risk factors for

work-related asthma (CDC, NIH).

Test Strategies for Prevention

Assess the effectiveness of allergen avoidance in preventing allergen sensitization and in

reducing asthma prevalence among children from low-income families (NIH).

Conduct clinical trials using new immune approaches, in conjunction with optimized environ-

mental control, to test their effectiveness in preventing the onset of asthma and allergic diseases

(NIH).

Evaluate the efficacy of early pharmacologic treatment in reducing the onset of asthma in

children (NIH).

Priority Area 2: Reduce the Burden of

Asthma for People With the Disease

Promote Wider Use of Current Knowledge to

Diagnose and Manage Asthma: Public Health Actions

Help Health Care Providers Practice Up-to-date

Asthma Care, and Educate Patients and Their Families

To accelerate widespread use of the Guidelines and to increase self-management skills of fami-

lies and parents, develop partnerships with State health officials, community coalitions, profes-

sional societies, public and private health care purchasers, health plans, patients and others

(AHRQ, CDC, HCFA, NIH).

Working in partnership within and outside the Federal Government, develop and evaluate

improved models and programs that can advance widespread use of the Guidelines by health

care providers and patients (AHRQ, CDC, NIH).

Evaluate and Address Organizational Barriers to Quality Care for Asthma

Evaluate innovative and cost-effective methods promoting adoption of the Guidelines, with

analysis focused on organizational factors that may drive provider and patient behavior (AHRQ,
HRSA, NIH).

Work with managed care and other health care organizations, and with State health officials, to

accelerate widespread adoption of the Guidelines (HCFA, NIH, CDC).
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Extend Asthma Control Activities in Community Settings

Integrate asthma control activities into existing systems such as schools, public housing, child

care, youth programs, workplaces, job training programs, and other community institutions

(CDC, NIH).

Expand the capacity of school-based health centers to help promote and sustain improved health

and environmental policies in schools (HRSA).

Establish programs involving asthma management, education and awareness at the local school

level to help monitor and control the physical environment, promote self-management, help

identify students with asthma, train school staff, and establish action plans for handling asthma

episodes (CDC, NIH).

Increase support for public education campaigns to enhance public awareness about asthma as a

serious disease and appropriate asthma management techniques (NIH, CDC).

Sustain Support for State and Local Public Health Action

Provide grants to State health departments to ensure that effective asthma education, prevention,

and public health outreach activities in local communities are developed and sustained (CDC,

HCFA, NIH).

Discover and Develop Improved

Means of Managing Asthma: Research

Improve Understanding of What

Makes Asthma Persistent and Severe

Support basic research on the mechanisms underlying the chronic nature of asthma and the role

of airway remodeling and repair in determining the persistence and severity of asthma (NIH).

Develop Improved Means of Controlling

Triggers of Asthma and Allergic Responses

Develop new immunologic approaches to reduce allergic responses to indoor allergens

responsible for asthma exacerbations. Conduct clinical trials using new immune approaches,

in conjunction with optimized environmental control to test effectiveness in treating asthma

and allergic diseases (this recommendation is also applicable to preventing the onset of disease)

(NIH).

Identify optimal and cost-effective methods to reduce levels of cockroach and other allergens

(NIH).
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Investigate the Relationship Between Air Pollutants and Asthma

Analyze pollutant-allergen effects on immune responses in animal models and preclinical studies

and better understand the mechanisms by which air pollutants contribute to, and mediate, asthma

(NIH).

Identify the relative importance and potential synergistic effects of toxic air pollutants on asthma

in population-based studies (ATSDR).

Develop and refine methods for medical and environmental monitoring for workplace asthma

(CDC).

Investigate Variations in Patient Response to Asthma Medications

Study, in different population groups, the relationship of inherited characteristics of asthma, the

severity of an individual's asthma, and the individual's response to medications. Develop appro-

priate tools to identify the best treatment options for patients based on these characteristics

(NIH).

Establish Causes and Risk Factors of Asthma Fatalities

Establish a registry of fatal asthma to permit identification of specific risk factors and mecha-

nisms of fatal and near fatal asthma. This research would provide a scientific basis for change

in patient management to reduce the risk of asthma fatality (NIH, CDC).

Develop Non-invasive Methods for

Diagnosis and Disease Monitoring

Research is needed to develop non-invasive methods such as imaging or biochemical markers of

inflammation for detecting disease and monitoring disease progression. Surrogate markers for

asthma in infants, young children and the elderly will also be included (NIH).

Expand Research on Asthma in Pregnancy

Examine the impacts of asthma during pregnancy and the effectiveness of specific treatment

regimens on perinatal outcome (NIH).

Follow-up mothers and children currently enrolled in observational studies of asthma during

pregnancy through the Maternal-Fetal Medicine Units network. Continue longitudinal observa-

tions to: compare asthma in non-pregnancy with prior pregnancy, and subsequent pregnancy in

the same individuals; assess risk of development of asthma in study children and their siblings;

investigate biomarkers of disease; and, measure environmental factors which may contribute to

asthma during pregnancy (NIH).
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Priority Area 3: Eliminate the Disproportionate Health

Burden of Asthma in Minority Populations and Those

Living in Poverty

Promote Wider Use of Current Knowledge to Diagnose and Manage
Asthma, Focusing on Minority and Low Income Populations

Focus comprehensive public health initiatives (previously described) on underserved popula-

tions, taking into account unique circumstances of the community (ACF, CDC, HRSA, IHS,

NIH).

Make culturally and linguistically appropriate information on asthma widely available (CDC,

NIH, HRSA).

Train Head Start staff in asthma management techniques by expanding existing programs on

"Sustaining a Healthy Environment" and "Caring for Children with Chronic Illnesses" (ACF).

Improve Access to Quality Care

Award grants to state and local agencies or organizations to develop and expand effective

strategies for reducing the adverse effects of asthma by expanding access to high-quality health

care. Key features include: use of the Guidelines; consistent and ongoing comprehensive care;

adequate financing for services, medications and medical supplies that help control asthma;

coordination of services among community providers; and active participation of families in the

provision of culturally competent, family-centered, community-based services (HRSA).

Test the effectiveness of quality improvement strategies such as disease management (through

grants and technical assistance to States), in reducing the frequency and severity of asthma

attacks among children insured by Medicaid and the Children's Health Insurance Program

(HCFA, HRSA, AHRQ).

Expand Research on Asthma in Special Population Groups

Distinguish the roles of environmental, socio-economic and socio-cultural factors in asthma

severity from those of genetically-based differences. For inner-city populations exposed to

higher levels of environmental allergens and pollutants, design and evaluate interventions to

reduce asthma severity. Investigate variations in responses to asthma medications (ATSDR,

NIH).

Examine the prevalence and impacts of asthma on American Indians (IHS, NIH).

Examine the differences in asthma prevalence among people of different origins in order to

provide insights on risk factors contributing to higher prevalence rates (NIH).
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Investigate Access to Quality Care and Evaluate Quality

Develop and evaluate new models for delivering quality asthma care to patients most at risk for

asthma related illness and death (AHRQ, NIH, HRSA, HCFA).

Evaluate the utilization and expenditure patterns associated with asthma among low-income

individuals covered under Medicaid, State Children's Health Insurance Program (SCHIP), and

Medicare. Evaluate access to care and its barriers, the process and quality of care, and the

outcomes of care for asthma (HCFA, AHRQ).

Examine the health impact of managed care practices and policies on those with asthma insured

under Medicaid and SCHIP (HCFA, AHRQ, HRSA).

Evaluate the roles of poverty, race and ethnicity in the use of emergency room services and

hospitalization rates and in the quality of care received for asthma (CDC, NIH, AHRQ).

Priority Area 4: Track the Disease and Assess the

Effectiveness of Asthma Programs

Establish Coordinated and Systematic Local,

State and National Systems for Asthma Surveillance

Conduct surveys to determine the prevalence of asthma, the quality of asthma management and

the quality of life for people with asthma (CDC).

Examine mortality and hospitalization data at the local level to allow for immediate investigation

of deaths from asthma, and for rapid assessment of reasons behind changing rates of morbidity

(CDC).

Develop supplementary data systems to gather additional information in locations with particu-

larly elevated rates of asthma prevalence or other measures of the burden of the disease (CDC).

Develop model emergency department surveillance systems to identify characteristics of persons

without access to quality care or with exceptionally severe disease (CDC).

Evaluate Public Health and Health Services

Interventions, and Disseminate Results

Develop and utilize appropriate tools to evaluate the cost-effectiveness of various intervention

and asthma management strategies (AHRQ, HRSA, NIH)

Incorporate and adequately fund appropriate evaluation mechanisms into all asthma intervention

programs (ACF, CDC, HCFA, HRSA, IHS, NIH)

Evaluate local and regional asthma coalition efforts (AHRQ, NIH)

Widely disseminate the results of evaluations of asthma programs (ACF, AHRQ, CDC, HCFA,
HRSA, IHS, NIH).
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Agencies Participating in

the DHHS Asthma Workgroup

Administration for Children and Families

Administration for Children, Youth, and Families

Child Care Bureau

Head Start Bureau

Agency for Healthcare Research and Quality

Agency for Toxic Substances and Disease Registry

Division of Health Studies

Centers for Disease Control and Prevention

Division of Adolescent and School Health

National Center for Environmental Health

National Center for Health Statistics

National Institute for Occupational Safety & Health

Department of Health and Human Services Regional Offices

Region I

Region II

Region V

Food and Drug Administration
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^ppendix C:

Summary of the Guidelines for

the Diagnosis and Management

of Asthma

Experts convened by the National Asthma Education and Prevention Program coordinated

by the National Heart, Lung and Blood Institute (NHLBI) of the National Institutes of

Health (NIH) recently assessed the pertinent scientific literature and offered recommenda-

tions for managing asthma. Their report, Expert Panel Report 2: Guidelines for the Diagnosis

and Management ofAsthma updates the first expert panel report published in 1991. It identifies

four disease-management strategies and details guidelines for implementation that will keep

asthma under control and greatly improve the quality of life for people with the disease. The four

strategies include: measures of assessment and monitoring, control of factors contributing to

asthma severity, pharmacologic therapy, and education for a partnership in asthma care. These

are briefly summarized below. The complete Guidelines are available at www.nhlbi.gov.

Component T:

Measures of Assessment and Monitoring

Initial Assessment and Diagnosis of Asthma

Making the correct diagnosis of asthma is extremely important. Clinical judgment is required

because signs and symptoms vary widely from patient to patient as well as within each patient

over time. To establish the diagnosis of asthma, the clinician must determine that:

Episodic symptoms of airflow obstruction are present.

Airflow obstruction is at least partially reversible

Alternative diagnoses are excluded.

Asthma severity classifications reflect the clinical manifestations of asthma. They are: mild

intermittent, mild persistent, moderate persistent, and severe persistent. The Panel emphasizes

that patients at any level of severity can have mild, moderate, or severe exacerbations.

Periodic Assessment and Monitoring

To establish whether the goals of asthma therapy have been achieved, ongoing monitoring and

periodic assessment are needed. The goals of asthma therapy are to:
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Prevent chronic and troublesome symptoms

Maintain (near) normal pulmonary function

Maintain normal activity levels (including exercise and other physical activity)

Prevent recurrent exacerbations of asthma and minimize the need for emergency depart-

ment visits of hospitalizations

Provide optimal pharmacotherapy (i.e., medication) with minimal or no adverse effects

Meet patients' and families' expectations of and satisfaction with asthma care

Several types of monitoring are recommended: signs and symptoms, pulmonary function, quality

of life/functional status, history of asthma exacerbations, medication, and patient-provider

communication and patient satisfaction.

The Panel recommends that patients, especially those with moderate-to-severe persistent asthma

or a history of severe exacerbations, be given a written action plan based on signs and symptoms

and/or peak expiratory flow. Daily peak flow monitoring is recommended for patients with

moderate-to-severe persistent asthma. In addition, the Panel states that any patient who develops

severe exacerbations may benefit from peak flow monitoring.

Component 2:

Control of Factors Contributing to Asthma Severity

Exposure of sensitive patients to inhalant allergens has been shown to increase airway inflamma-

tion, airway hyperresponsiveness, asthma symptoms, need for medication, and death due to

asthma. Substantially reducing exposures significantly reduces these outcomes. Environmental

tobacco smoke is a major precipitant of asthma symptoms in children, increases symptoms and

the need for medications, and reduces lung function in adults. Increased air pollution levels of

respirable particulates, ozone, sulfur dioxide and nitrogen dioxide have been reported to precipi-

tate asthma symptoms and increase emergency department visits and hospitalizations for asthma.

In addition to irritants (e.g., tobacco smoke and pollutants) and occupational exposures, reducing

exposure to allergens may be required for successful long-term management of asthma. Ex-

amples of inhalant allergens include: animal allergens, house-dust mites, cockroach allergens,

indoor fungi (molds) and outdoor allergens. Other factors that can contribute to asthma severity

include rhinitis and sinusitis, gastroesophageal reflux, some medications, and viral respiratory

infections.

Component 3:

Pharmacologic Therapy

The updated Guidelines offer an extensive discussion of the pharamcologic management of

patients at all levels of asthma severity. It is noted that asthma pharmacotherapy should be

instituted in conjunction with environmental control measures to factors known to increase the

patient's asthma symptoms.
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A stepwise approach to pharmacologic therapy is recommended, with the type and amount of

medication dictated by asthma severity. The updated Guidelines continue to emphasize that

persistent asthma requires daily long-term therapy in addition to appropriate medications to

manage the asthma exacerbations. Medications are classified into two general classes: long-

term-control medications to achieve and maintain control of persistent asthma and quick-relief

medications to treat symptoms and exacerbations.

Observations into the basic mechanisms of asthma have had a tremendous influence on therapy.

Because inflammation is considered an early and persistent component of asthma, therapy for

persistsent asthma must be directed toward long-term suppression of inflammation. Thus the

most effective medications for long-term control are those shown to have anti-inflammatory

effects. For example, early intervention with inhaled corticosteroids can improve asthma control

and normalize lung function, and preliminary studies suggest that it may prevent irreversible

airway injury. The updated guidelines also include discussion of the management of asthma in

infants and young children that incorporates recent studies on wheezing in early childhood.

Another addition is discussions of long-term-control medications that have become available

since 1991.

Component 4:

Education for a Partnership in Asthma Care

Education for an active partnership with patients remains the cornerstone of asthma management

and should be carried out by health care providers delivering asthma care. Education should start

at the time of asthma diagnosis and be integrated into every step of clinical asthma care. Asthma

self-management education should be tailored to the needs of each patient, maintaining a sensi-

tivity to cultural beliefs and practices, and involving family members, particularly for pediatric

and elderly patients. New emphasis is placed on evaluating outcomes in terms of patient percep-

tions of improvement, especially quality of life and the ability to engage in usual activities.

Health care providers need to systematically teach and frequently review with patients how to

manage and control their asthma. Patients also should be provided with and taught to use a

written daily self-management plan and an action plan for exacerbations. It is especially impor-

tant to give a written action plan to patients with moderate-to-severe persistent asthma or a

history of severe exacerbations. Appropriate patients should also receive a daily asthma diary.

Adherence should be encouraged by promoting open communication; individualizing, reviewing,

and adjusting plans as needed; emphasizing goals and outcomes; and encouraging family in-

volvement.
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^PPENDIX D

Asthma and the Environment:

A Strtegy to Protect Children

Executive Summary

A Report of the President's Task Force on

Environmental Risks and Safety Risks to Children

Full report available at: www.health.gov/environment or www.epa.gov/children/asthma.htm
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About The President's Task Force on Environmental

Health Risks and Safety Risks to Children

In recognition of the growing body of scientific information demonstrating that America's

children suffer disproportionately from environmental health risks and safety risks, President

Clinton issued Executive Order 13045 on April 21, 1997, directing each Federal Agency to make

it a high priority to identify, assess, and address those risks. In

rJBk issuing this order, the President also created the Task Force on

- :;.jJP
^ Environmental Health Risks and Safety Risks to Children, co-

chaired by Donna Shalala, Secretary of the Department of Health

and Human Services, and Carol M. Browner, Administrator of

the Environmental Protection Agency. The Task Force was

charged with recommending strategies for protecting children's

i environmental health and safety. Two subcommittees were

established in the Executive Order to carry out this directive: a

subcommittee directed to review and foster public access to federal government sponsored

research on environmental health and safety risks to children, and a subcommittee directed to

identify priority public outreach activities related to protecting children's environmental health

and safety.

In April 1998, the Task Force identified four priority areas for immediate attention: childhood

asthma, unintentional injuries, developmental disorders, and childhood cancer. The Task Force

created and charged the Asthma Priority Area Workgroup, co-chaired by EPA and DHHS, with

reviewing current Federal efforts to address the many facets of the issue and, most importantly,

to make appropriate recommendations for action by the Federal government. This strategy is the

result of that effort.
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Executive Summary

An epidemic of asthma is occurring in the United States. While the epidemic affects people of

all ages, children are particularly affected. Nearly 1 in 13 school-aged children has asthma, and

the percentage of children with asthma (i.e., prevalence rate) is rising more rapidly in preschool-

aged children than in any other age group.

There is no national system to collect data from states specifically

on asthma, although several states are developing systems to

collect such data. Although national data do not provide the An epidemic of

resolution necessary to identify particular geographic areas hardest asthma is occurng

hit by the asthma epidemic, surveys undertaken in a number of in the United States

large cities in the United States indicate that the prevalence and

severity of asthma are greatest in the large, urban inner cities.

Asthma is one of the leading causes of school absenteeism, accounting for over 10 million

missed school days per year. Asthma also accounts for many nights of interrupted sleep, limita-

tion of activity, and disruptions of family and care-giver routines. Asthma symptoms that are not

severe enough to require a visit to an emergency room or to a physician can still be severe

enough to prevent a child with asthma from living a fully active life.

In 1998, the cost of asthma to the U.S. economy was estimated to be $11.3 billion, with the

majority of the expense attributed to direct medical expenses. This estimate, which is not

limited to the costs of childhood asthma, indicate that the direct medical costs of asthma account

for approximately 1% of all health care expenditures in the United States.

Asthma is a particularly important disease to consider in the context of environmental hazards to

which children are exposed. Children breathe more air, eat more food, and drink more liquid in

proportion to their body weight than do adults, and their developing respiratory, immunological,

and digestive systems may be more susceptible to environmental exposures than those of adults.

In a typical day, children may be exposed to a wide array of environmental agents at home, in

day care centers, schools and while playing outdoors. There is substantial evidence that environ-

mental exposures, including viruses and allergens, play a major role in triggering asthma symp-

toms. Indoor airborne allergens include those from house dust mites, cockroaches, mold and

animal dander. In addition, exposure to environmental tobacco smoke (ETS), also known as

secondhand smoke, has been shown to be a major determinant of asthma symptoms. Elevated

levels of outdoor air pollutants, particularly ozone and exposure to outdoor allergens (e.g.

pollens, molds), are associated with increased symptoms and an increased risk of emergency

department visits for asthma, as well.

In addition, environmental factors such as airborne allergens and environmental tobacco smoke

may play a major role in the onset of asthma. Other pollutants may also play a role, although the

scientific data are inadequate to offer firm conclusions. Genetic predisposition is the strongest

known risk factor for developing asthma, but the rapidly rising number of cases of childhood

asthma cannot be solely genetic because the genetic composition of the population changes

slowly. Rather, some interaction between genetic predisposition and environmental exposures,

and possibly other factors such as diet, increased body weight, or lack of exercise are likely to be

responsible for the increase. Further work is essential to clarify how genetic susceptibility and

environmental exposures interact to cause asthma.
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Reducing exposures of children with asthma to airborne allergens and pollutants will reduce the

health burden of asthma and significantly improve their quality of life. It is not yet certain, but it

is possible that reducing the exposure of infants and young children at risk of developing asthma

may prevent its onset. Environmental control methods and asthma treatments are available now
that can help children and their families control asthma and lead healthy, active lives. Yet not all

children have access to these measures. Too many children miss school, limit their physical

activity, and are seriously ill because of asthma. A child ill with asthma also has an impact on

the entire family.

This strategy, prepared by the Task Force, is aimed at developing a further understanding of the

role of environmental factors associated with the:

onset of asthma; and

triggers of asthma attacks

The efforts of the Task Force resulted in four recommendations for Federal action for addressing

childhood asthma, which are presented in this strategy. The strategy also sets forth guiding

principles that were used to develop the four recommendations.

Guiding Principles

Federal agency actions can provide leadership and direction in reducing environmental risks to

protect children who have asthma or are at risk of developing it. Recommendations for action

put forward in this initiative are predicated on the principles that federal action must have:

A focus on efforts to eliminate the disproportionate impact ofasthma in minority popula-

tions and those living in poverty.

An emphasis on partnerships and community based programs.

A commitment to setting measurable and consistent goals for childhood asthma under the

Healthy People 2010 program.

An investment in evaluation to identify those strategies that are most effective in reducing

the burden of asthma so that they may be replicated.

Recommendations

Research

Strengthen and accelerate focused research into the environmental factors that cause or worsen

childhood asthma.

Strengthen and accelerate research into the environmental factors that may contribute to

the onset of asthma in children.

Expand and accelerate research to develop and evaluate environmental strategies that

will improve the quality of life of people with asthma.
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Public Health Programs

Implement public health programs that foster improved use of current scientific knowledge to

reduce environmental exposures to prevent and reduce the severity of symptoms for those with

asthma.

Promote clinician and patient implementation of national guidelines for reducing envi-

ronmental risks that worsen asthma.

Expand support for state and local public health action.

Reduce children's exposure to environmental tobacco smoke and other indoor triggers in

their homes.

Establish school based asthma programs that help reduce or eliminate allergens and

irritants and that promote student's self management of asthma and full participation in

school activities.

Continue to reduce outdoor air pollution.

Surveillance

Establish a coordinated, integrated, and systematic nationwide asthma surveillance system for

collecting and analyzing health outcome and risk factor data at the state, regional and local

levels.

Disproportionate Impact on the Poor and Minorities

Identify the reasons for and eliminate the disproportionate burden of asthma among different

racial and ethnic groups and those living in poverty.

Improve asthma management for children within the medicaid program.
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Summary of Existing

DHHS Programs

Administration for Children and Families

The Administration for Children and Families (ACF) is responsible for federal programs

which promote the economic and social well-being offamilies, children, individuals, and

communities. Through its Federal leadership, ACF sees: families and individuals empow-

ered to increase their own economic independence and productivity; strong, healthy,

supportive communities having a positive impact on the quality of life and the develop-

ment of children; partnerships with individuals, front-line service providers, communities,

American Indian tribes, Native communities, states, and Congress that enable solutions

which transcend traditional agency boundaries; services planned, reformed, and inte-

grated to improve needed access; and a strong commitment to working with people with

developmental disabilities, refugees, and migrants to address their needs, strengths and

abilities.

Administration For Children, Youth and Families — Head Start

The Head Start Program offers comprehensive early childhood education, nutrition,

health and social services, along with a strong parent involvement focus, to low-income

children nationwide. The overall goal of the program is to bring about a greater degree of

social competence in preschool children from low-income families. The recently funded

Early Head Start initiative extends services to families with pregnant women, infants and

toddlers. Asthma is addressed as part of this comprehensive program though educational

practices and guides.

Public Health Practice

Public Education

The Head Start Bureau, located within the Administration on Children, Youth and Families

(ACYF) under the Administration for Children and Families (ACF), supports local Head Start

programs in implementing the Head Start Program Performance Standards related to health

(which is broadly defined to include medical, dental, mental health and nutrition); promoting

preventive health practices; and striving to improve health services delivery to Head Start

children and families through coordination and collaboration with other Federal programs

serving low-income children and families. The Bureau periodically sends health information to

Head Start grantee and delegate agencies on a variety of topics, such as immunizations, Medic-

aid, and child nutrition.
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The topic of asthma is generally or specifically discussed in two training guides developed

through contract by ACF. Activities in the guides are intended for use by Head Start front line

staff, management teams, and Head Start parents. Asthma is generally discussed in the guide

Sustaining a Healthy Environment. The issue of second hand smoke and air pollution and its

impact on young children is discussed in the guide. Asthma is specifically addressed in the

training guide: Caring for Children with Chronic Diseases. This guide builds on staff capacity to

make Head Start a safe, welcoming place to learn and play for children with chronic illness and

their families, and offers skill building activities on individual planning to meet the special

health needs of children with chronic conditions. After discussing the impact of chronic illness

on the family and the principles of family-centered care, the guide puts into practice the informa-

tion and skills learned by focusing on children with asthma.

Administration For Children, Youth and Families — Child Care Bureau

The Child Care Bureau is dedicated to enhancing the quality, affordability, and supply of

child care available for all families. The Child Care Bureau administers Federal funds to

States, Territories, and Tribes to assist low income families in accessing quality child care

for children while parents work or participate in education or training.

Public Health Practice

Community-Based Partnerships/Outreach & Access to Quality Care

The health of children in child care is a top priority of the Child Care Bureau (CCB). One of the

major initiatives that the CCB has undertaken to promote healthy development of children is

through its "Healthy Child Care America Campaign." The "Healthy Child Care America

Campaign (HCCAC)" is a collaborative initiative between the Child Care Bureau and the

Maternal and Child Health Bureau in partnership with the American Academy of Pediatrics to

support linkages between child care and health in communities across the country to improve

health and safety in child care. Forty-eight States, the District of Columbia, Puerto Rico and

Palau have successfully launched Healthy Child Care America Campaigns. States and communi-

ties involved in these partnerships are developing innovative approaches to ensure the health of

children, including utilizing the child care setting as an opportunity to provide preventive health

services. Technical assistance is provided to States and communities through an agreement with

the American Academy of Pediatrics.

The HCCAC Blueprint for Action outlines 10 steps that States and communities can take to

either expand existing public and private services and resources or to create new services to link

child care and health. One of the 10 steps specifically focuses on providing support to child care

providers caring for children with special health care needs, including asthma.

The Child Care Bureau's National Child Care Information Center (NCCIC) disseminates infor-

mation to the child care community on children's health related information. Earlier this year

multiple copies of the Sesame Street: "A is for Asthma" video was disseminated to each State

Child Care Administrator. The NCCIC website features health and safety resources and also

"hotlinks" to health related organizations.
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Agency for Healthcare Research and Quality

AHRQ supports research designed to improve the quality of health care, reduce its cost,

and broaden access to essential services. AHRQ's broad programs of research bring

practical, science-based information to medical practitioners and to consumers and other

health care purchasers. Here are highlighted several asthma-related projects supported by

the agency.

Research

Health Services and Outcome

AHRQ supports research on the quality and outcomes of asthma care. The AHRQ asthma

program evaluates the efficacy and cost effectiveness of asthma management programs. AHRQ
also supports the development of outcome measures to monitor the quality of asthma care

delivered, quality of life, and patient satisfaction with the health care received.

AHRQ's principal efforts in asthma research are grants to study and improve the quality of care

delivered to patients with asthma. The "Pediatric Asthma Patient Outcome Research Team

(PORT) II" is a 5-year randomized clinical trial that will test the cost-effectiveness of the Guide-

lines designed to reduce asthma morbidity among children. AHRQ is sponsoring several other

research projects to assess whether specific quality improvement approaches, being implemented

in real-world clinical settings, are effective in helping clinicians better manage childhood and

adult asthma in accordance with the Guidelines. One study is comparing the effects of an opinion

leader training program to an organizational change intervention in managed care plans; another

is comparing a continuous quality improvement approach in office-based care to routine care; a

third is looking at guideline implementation in emergency care; and another is studying disease

management strategies for adult asthmatics in Medicaid HMOs. Cost-effectiveness is being

examined in several of these studies, which are also testing health outcome measures, such as

number of symptom-free days, to identify how treatments affect children's daily lives. Another

strategy for improving asthma care is to update aspects of the Guidelines that have been

addressed by recent research. An AHRQ-supported Evidence-based Practice Center is examining

recent research in five Guidelines areas.

In another effort, "Measuring Quality of Life in Children with Asthma," researchers are

examining the relationship between a general multi-dimensional approach and a disease-specific

approach to measuring quality of life in children with asthma.

Agency for Toxic Substances and Disease Registry

The mission ofATSDR is to prevent exposure and adverse human health effects and

diminished quality of life associated with exposure to hazardous substances from waste

sites, unplanned releases, and other sources ofpollution present in the environment. To

specifically address asthma, the Agency does on-site investigations of communities where

exposures have occurred to toxic substances which are known or suspected as contribut-

ing to asthma morbidity; it also conducts epidemiological studies to increase understand-

ing of the effects of these toxic substances and provides education and outreach to com-

munities and health care providers.
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Research

Risk Factors/Triggers

ATSDR's research activities in the area of asthma fall into two broad program areas. The first is

the investigation of human health effects in communities where citizens have been exposed to

hazardous substances released from hazardous waste sites or other environmental sources.

Communities have been expressing growing concern about perceived increases in asthma. Often

atmospheric releases of hazardous pollutants include substances that are known or hypothesized

contributors to asthma morbidity. For example, one recently completed investigation examined

whether ambient emissions from a large municipal landfill (characterized by levels of hydrogen

sulfide and odor) were associated with an increase in respiratory symptoms and a decrease in

respiratory function among persons with asthma who live near the landfill. Another investigation

examined the occurrence of asthma among children exposed to airborne emissions of toluene

diisocyanate from a foam manufacturing facility. Enhanced ambient air monitoring in another

community with multiple sources of high hydrogen sulfide emissions has enabled ATSDR to

examine the relationship between hydrogen sulfide and hospital visits for asthma and other

respiratory conditions.

The second broad program area is the conduct of epidemiologic studies to address important

gaps in our understanding of the relationship between hazardous substances and seven priority

health conditions. Lung and respiratory diseases, including asthma, are included among these

seven priority health conditions. (The other conditions are: birth defects and reproductive

disorders; cancer; immune function disorders; kidney dysfunction; liver dysfunction; and neuro-

toxic disorders). Two recently initiated projects, one with the Utah Department of Health and the

other with the Massachusetts Department of Health, are examining the relationship between

childhood asthma and exposure to hazardous substances. ATSDR also is supporting two projects

with the New York State Department of Health to examine the relationship between asthma and

toxic air pollution; one is specifically focused on asthma among children.

ATSDR supported health investigations typically involve a close partnership among ATSDR and

the local and state health departments, state and Federal environmental agencies, and community

groups and citizens. Through cooperative agreements with 23 state health departments, ATSDR
is working to build the capacity of state health departments to address concerns related to

specific Superfund sites. Often community health concerns include asthma. For several health

investigations, local Community Assistance Panels have been established as a mechanism to

establish open and ongoing communications with residents of the community.

Public Health Practice

Public Education

Many ATSDR products and services contribute to professional and public education regarding

hazardous substances that have been associated with asthma. ATSDR has published toxicologic

profiles that present critical assessments of current knowledge and emerging science relevant to

hazardous wastes. Two that have focused on substances recognized as respiratory irritants

include sulfur dioxide and hydrogen sulfide.

ATSDR and its partners have educated more than 4,000 primary care providers at 108 Superfund

sites to diagnose, treat, and counsel people who may have been exposed to hazardous substances.
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The agency's health education and promotion activities have included continuing medical

education for physicians on the relationship between asthma and the environment. Recent

agency efforts have focused on the development of guidelines for the clinical evaluation of

children who may have been exposed to hazardous substances. Asthma is one of several health

endpoints of interest. In addition, a case study in environmental medicine is under development

which focuses specifically on environmental asthma.

Other agency activities contribute to the reduction in human exposure to hazardous substances

and thus potentially to the primary or secondary prevention of asthma. Public health assessments

and related activities evaluate data and information on the release of hazardous substances into

the environment to assess any current or future impact on public health, develop health adviso-

ries or other health recommendations, and identify studies or actions needed to mitigate or

prevent human health effects.

Centers for Disease Control and Prevention

The Centers for Disease Control and Prevention (CDC) is responsible for promoting

health and quality of life by preventing and controlling disease, injury, and disability. In

its half-century of successes working with partners across the nation and the world, CDC
has been a leader and pioneer in detecting and investigating health problems, conducting

research to enhance prevention, developing and advocating sound health policies, imple-

menting prevention strategies, promoting healthy behaviors, fostering safe and healthy

environments, and providing leadership and training in public health.

National Center for Chronic Disease and Health

Promotion- Division of Adolescent and School Health

The vision of the National Center for Chronic Disease Prevention and Health Promotion

is to enable all people in an increasingly diverse society to lead long, healthy, satisfying

lives. The Center 's mission is to: prevent death and disability from chronic disease;

promote maternal, infant, and adolescent health; promote healthy personal behaviors;

and to accomplish these goals in partnership with health and education agencies, major

voluntary associations, the private sector, and other federal agencies.

Public Health Practice

School-Based Education

CDC is committed to promoting the most effective means the nation might use to prevent the

major health and social problems that affect school-aged children and adolescents. It is estimated

that more than 4 million children have asthma. This disease is one of the leading causes of

school absenteeism, accounting for over 10 million missed school days per year. CDC's Division

of Adolescent and School Health (DASH) has an existing framework that includes approxi-

mately 55 state and territorial departments of education and partnerships with 35 national

nongovernmental organizations and their constituents who have the capacity to help schools

implement effective school health programs. While the program does not currently focus on

asthma, its partnerships are relevant to school based asthma initiatives.
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National Center For Environmental Health

The mission of the NCEH is to provide national leadership, through science and service,

to promote health and quality of life by preventing and controlling disease, birth defects,

disability, and death resulting from interactions between people and their environment.

Program highlights include a comprehensive ZAP Asthma program and related projects,

building state infrastructure and capacity to enhance programs in asthma, as well as

research on the effects of air pollution in Mexico City.

Research

Risk Factors/Triggers

NCEH has supported a variety of studies examining the effects of various air pollutants on the

health of children in Mexico City, both asthmatic children and those not diagnosed with the

disease. Different studies have varied their methods: one measures daily respiratory symptoms

and peak flow, while others observed episodes of respiratory illness through diary question-

naires. Respiratory health and pulmonary function of the children studied were compared in all

cases with air quality, especially levels of ozone and inhalable suspended particulates.

Asthma Management [Related topics: Community-based Partnership/Outreach]

Environmental Control. ZAP Asthma, Atlanta, Georgia, seeks to show that a comprehensive

approach to controlling asthma (access to quality medical care, reductions in allergens and

patient education) will reduce the number of asthma hospitalizations for children. The program

includes an intensive evaluation component; a physicians' advisory committee to improve

clinician practices in diagnosing and treating asthma; community level health education efforts;

and applied research. Unique features of the project are the extensive partnerships (public and

private) formed to carry out the project and the hiring of local community health workers.

Seventeen partners are involved—including the American Lung Association of Georgia, the

City of Atlanta, health insurance companies, and Emory University.

Surveillance

In 1999, state health departments had the option of including a standard series of questions in the

Behavioral Risk Factor Surveillance System to determine the prevalence of asthma among

adults. This surveillance system uses the random digit dialing technique to provide state level

information for a variety of health conditions and health related behaviors. In 2000, the questions

on asthma prevalence will be asked in all states.

With funding from NIH and EPA, CDC has provided grants to four state health departments and

two city health departments to devise model asthma surveillance systems, including uses of these

data for program development and evaluation.
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Public Health Practice

Family/Patient Education

To foster family and patient education in asthma, NCEH has funded the Asthma Intervention and

Welfare Reform Project in Wisconsin. The purpose of this project is to bring public health

expertise on asthma and welfare reform together to provide asthma education and management

techniques to enable families enrolled in the welfare-to-work program to finish job training,

enter and stay in the work force, and improve their quality of life.

Other— State Capacity Building

In late 1997, CDC requested each state health officer to identify an individual in the health

department (or health agency for some jurisdictions) to serve as the focal point for asthma

activities in the health department. These individuals, known as asthma contacts, now number

55 and include officials from every state, the District of Columbia, two city health departments

and two territorial health departments. During the first year of the program, CDC staff mailed

material on asthma epidemiology, surveillance, treatment, and control at approximately monthly

intervals. In February 1999 and February 2000, conferences were convened to identify appropri-

ate asthma surveillance and control strategies and to share experiences in efforts to reduce the

burden of asthma.

National Center For Health Statistics

The mission of the NCHS is to provide statistical information that will guide actions and

policies to improve the health of the American people. As the Nation's principal health

statistics agency, NCHS leads the way with accurate, relevant, and timely data. NCHS
contributes to the body of asthma research through various national surveys of the

American population.

Surveillance

The National Center for Health Statistics has a number of health information systems that

provide data to monitor the impact of asthma on the American people. The purpose of these

systems is to monitor a number of health issues; information on asthma is obtained as one of a

broad range of adverse health conditions. The following are descriptions of the major data

systems.

The main objective of the National Health Interview Survey (NHIS) is to monitor the health of

the United States population through the collection and analysis of data on a broad range of

health topics. This survey can display these health characteristics by many demographic and

socioeconomic characteristics. The Basic Module, which is asked on one sample adult and one

sample child in the household, contains specific questions that address asthma. Additional

information that is available includes: information on household composition and

sociodemographic characteristics; information for matches to administrative databases; and

basic indicators of health status and utilization of health care services.

The goals of the National Health and Nutrition Examination Survey (NHANES) program are: to

estimate the number and percent of persons in the U.S. population and designated subgroups

with selected diseases or risk factors for selected diseases, to study the relationship between diet,
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nutrition and health, and to explore emerging public health issues. Respiratory diseases have

been an important component of NHANES since the first survey was fielded in the 1960's. A
medical history of respiratory and allergic symptoms, as well as previous diagnoses of asthma,

have been included in the sample person questionnaire. In addition, lung function is assessed

through spirometric testing in a mobile examination center. Auxiliary data on exercise, diet,

occupation, tobacco use, and medication use are collected. In some surveys, allergic responses

and exposure to tobacco smoke have also been assessed. The NHANES is designed to provide

estimates in selected racial and ethnic populations.

One survey (National Hospital Discharge Survey) studies inpatient utilization of hospitals,

including information on diagnoses, procedures, length of stay, expected source of payment, and

patterns of use of care in hospitals. This survey has been used to monitor hospitalizations due to

asthma among young and old. Another survey (National Ambulatory Medical Care Survey)

collecting data on hospital care provides information on demographic characteristics of patients,

patients' complaints, medication therapy, and types of health care professionals seen, among
other factors. Some mortality surveys (National Mortality Followback Survey; National Vital

Statistics System: Mortality Files) have focused on deaths attributed to asthma and have

provided an opportunity to study socioeconomic differentials in mortality, associations between

risk factors and cause of death, disability, and access and utilization of health care facilities in

the last year of life. The NCHS has collected and published information on deaths and causes of

death since the early 1930's. Monitoring the trend in asthma mortality among various age, racial

and ethnic groups, and genders has been an important signal to alert the public health community

to the increasing problem of asthma in the American population.

National Institute of Occupational Safety and Health

NIOSH is responsible for conducting research and making recommendations for the

prevention of work-related illnesses and injuries. Asthma that is either initiated or signifi-

cantly worsened by job environments is a major focus of the NIOSH research and surveil-

lance program.

Research

Natural History of the Disease

Asthma is one of the top priorities for research in the U.S. over the next decade, as defined by

the National Occupational Research Agenda (NORA). Recent investigations of work-related

asthma include health hazard evaluations of workplaces in which the new onset of asthma has

been reported in relation to airborne and dermal exposures from chemicals, metals, animal and

vegetable products, as well as organic composts and metal working fluids (both of which often

are contaminated by biological agents). Additional studies are evaluating the incidence, risk

factors, and natural history of asthma in groups of workers working in exposure settings with a

previously recognized asthma risk, such as aluminum reduction, wood products manufacturing,

insect rearing, and health care (natural rubber latex). Exposures to many of the implicated

workplace agents are also common in the home and other settings, although at generally lower

levels. Exposure-response relationships in the workplace may be more easily investigated due to

the larger range of exposures and more accurate classification of exposure levels. Multiple

reports in the occupational literature document that timely and adequate control of exposures in

individuals with work-related asthma can at times result in complete cessation of asthma
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symptoms and findings. To further delineate the conditions required for asthma onset and

cessation, NIOSH has ongoing investigations addressing improved methods for characterizing

and quantifying exposures to chemical sensitizers (e.g. isocyanates and certain metals), protein

antigens (natural rubber latex, insect and crab proteins), and other organic materials, such as

endotoxins.

Pathogenesis and Mechanisms (also Risk Factors/Triggers)

NIOSH is currently investigating the pathobiological mechanisms of asthma, including markers

of responses, utilizing in vitro preparations, in vivo animal models of asthma, and observational

studies of exposed workers and their blood and nasal fluids. Both dermal and inhalation expo-

sures to natural rubber latex and isocyanates are under investigation in the laboratory, also in

conjunction with observational studies in exposed workers.

Prevention

A large scale intervention trial is evaluating primary asthma prevention in health care facilities

through a comprehensive program of reduction in worker exposures to powdered natural latex

gloves, with concurrent monitoring of several health outcomes, as well as skin and airborne

antigen exposures. Methods for medical screening, and early detection of asthma are being

investigated in groups of workers with various potential asthma-inducing exposures, as second-

ary prevention methods.

Surveillance

Components of several ongoing NIOSH activities involve surveillance of asthma. The Health

Hazard Evaluation Program responds to requests from workers and managers for workplace

investigations, and in recent years, multiple complaints related to asthma symptoms have been

investigated. NIOSH has funded state-based demonstration projects for occupational asthma

surveillance systems. Data collection from this surveillance is ongoing, and assists in the identi-

fication of high risk exposures and the recognition of new environmental causes of asthma.

Additionally, currently funded projects are addressing population-based asthma surveillance

and evaluating the role of occupational environments and other exposures in asthma incidence,

prevalence, and severity.

Public Health Practice

Management Guidelines

NIOSH has ongoing involvement in the development of asthma management guidelines. Institute

representatives continue active involvement with the National Asthma Education and Prevention

Program and the American Thoracic Society in the development of professional guidelines for

the evaluation and management of asthma, with emphasis on the recognition and management of

occupational and environmental exposures. Certain NIOSH publications also offer management

guidelines for asthma in relation to specific workplace exposures, including natural rubber latex,

isocyanates, and laboratory animals.
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Clinician Education

Limited programmatic support is currently offered to a health care provider association for the

development of clinician education and print/electronic information resources, to assist providers

in the recognition and management of occupational and environmental triggers in asthma

patients.

Food and Drug Administration

FDA is a public health agency, charged with protecting American consumers by enforcing

the Federal Food, Drug, and Cosmetic Act and several related public health laws. FDA
examines the results of studies done on products by the manufacturer, and ensures that

these products meet certain safety standards. The FDA has programs investigating allergy

and asthma-related devices, drugs, and diagnostic and therapeutic allergen vaccines.

Center for Drug Evaluation and Research

Policy/Regulatory

Asthma Management — Pharmacotherapy

CDER, primarily through the Division of Pulmonary Drug Products, works in partnership with

pharmaceutical sponsors to facilitate the timely development and approval of safe, effective, and

high quality drug products for the treatment and/or prevention of asthma. CDER also is involved

in facilitating the development and approval of drugs such as: the first non-chlorofluorocarbon

(CFC) propelled metered-dose inhaler (MDI) for the treatment of asthma, and three new
multi-dose dry powder inhalers (DPIs) for the treatment of asthma. Efforts also include the

improvement of drug labeling for children.

Center for Biologies Evaluation and Research

Policy/Regulatory

Risk Factors/Triggers

Allergens found in house dust emanating from cats and dogs, cockroach, molds, rodent allergens,

and house dust mites are recognized as important sensitizers/triggers of asthma in allergic

individuals. Extracts from these source allergens are currently FDA approved both for use in

diagnosis of asthma triggers/sensitizers by means of allergy skin testing and asthma treatment by

means of allergy injections to reduce airway reactivity to the allergen trigger identified. The

Public Health Service Act requires allergens licensed by the FDA to meet potency standards. To

date, in compliance with the Act, CBER research initiatives have developed U.S. Standards of

Potency for house dust mites and cat. These standardized allergenic extracts are licensed by

CBER for sale in the U.S. for diagnosis and immunotherapy of hypersensitive asthmatics whose

symptoms are elicited following exposure to these allergens. Licensed allergenic extracts are

accompanied by adequate directions for use in diagnosis and treatment via FDA approved
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package inserts and labeling. Standardization increases the value of information available to

patients and physicians, reduces the risk of incorrect dosing, reduces the risk of inadvertent

allergen overdose and serious side effects. Standardization also permits scientific studies that are

predictable, replicable, and can be extrapolated. In contrast to standardized allergenic extracts of

cat and house dust mite, allergen extracts licensed by FDA of cockroach, dog, mold, and rodent

allergens are currently nonstandardized.

CBER is planning to develop U.S. Standards of Potency for cockroach and mold. CBER will

support the conduct clinical trials using cockroach and/or mold allergen vaccines meeting U.S.

Standards of Potency to determine their safety and efficacy in the diagnosis and immunotherapy

of cockroach- and mold-induced asthma.

Health Care Financing Administration

HCFA is the federal agency that administers Medicare, Medicaid, and the State Children's

Health Insurance Programs. HCFA's asthma work includes research and provision of

insurance coverage to its beneficiaries. HCFA 's programs promote access to quality care

for asthma and provide payment for health services. The goal ofHCFA's activities is to

improve access to care and outcomes of health services delivery for patients using HCFA's

services.

Research

Using Medicaid and Medicare data, HCFA's extramural and intramural research related to

asthma includes: tracking the disease, the frequency of services, risk factors, and other factors

involved in a person's medical and environmental history of asthma treatment; and assessing the

quality of asthma care provided to program beneficiaries. Also, when feasible, the analyses

include comparisons with other populations. The data sets being analyzed are Medicare adminis-

trative claims files and the Medicare Current Beneficiary Survey (MCBS); and the Medicaid

eligibility and claims files, and certain medical records. HCFA's research uses the Guidelines for

Diagnosis and Management ofAsthma (NHLBI: Expert Panel Report 2, "Guidelines") as a

framework for studies, and in other instances, as criteria for quality of care measurement.

HCFA funded a substantial portion of the RAND work in the development of global quality of

care, asthma-related indicators for women under fifty years of age and for children who receive

their services through a managed care environment. The indicators were completed in 1999.

Quality and Outcome of Care

HCFA's program on quality of care for Medicaid children with asthma includes access to care

factors and proxies. This aspect of HCFA's research program on asthma is based on the theory

that if Medicaid children have adequate and timely access, then their severity and repetition of

acute episodes may decrease, and the outcomes of their care improve.

HCFA has a small program on quality and outcomes of care among Medicaid children with

allergic asthma. This asthma program is part of HCFA's assurance that its beneficiaries receive

appropriate and timely health and illness care.
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Public Health Practice

Management Guidelines

Two HCFA Medicare Peer Review Organizations participate in the Agency's asthma program

through a state-wide project aimed to verify that physicians treating asthma in Medicare patients

do so in accordance with the Guidelines.

Family/Patient Education

The Medicare Peer Review Organizations also aim to verify that patient education is being

provided for proper administration and use of prescribed medication, and the use of peak flow

meter home monitoring in accordance with the Guidelines.

Quality of Delivery Systems

HCFA helped support the work of a National Committee for Quality Assurance: Task Force on

Pediatric Health Plan Assessment. The Task Force identified gaps in quality performance

measures used in the Health Plan Employer Data and Information Set (HEDIS). The work was

completed in 1999. The new HEDIS asthma measure, which now includes children and adults, is

being tested. Managed care organizations with contracts to provide services to Medicaid benefi-

ciaries are among the entities responding to NCQA during this testing phase. Also, HCFA
participates in the NCQA Committee on Performance Measurement with input into the HEDIS
measures.

Health Resources and Services Administration

HRSA directs national health programs which improve the health of the Nation by assur-

ing quality health care to underserved, vulnerable and special-need populations and by

promoting appropriate health professions workforce capacity and practice, particularly in

primary care and public health. HRSA programs are designed to promote comprehensive

primary care education and practice, and to support the Nation's public health infrastruc-

ture. The management of asthma is addressed through several programs which provide

resources and services for broad health improvement, especially in vulnerable groups.

Research

General

The Bureau of Primary Health Care (BPHC) collaborates with AHRQ on the development of

health center practice based research networks. One of the practice based research projects

focuses on asthma. There are four phases to this research: descriptive studies, epidemiological

studies, clinical outcome studies and intervention trials. Currently, the project is beginning the

second phase of work.

Health Services and Outcomes

BPHC has developed an evaluation and research strategy to measure health outcomes in the

underserved population through health center effectiveness studies, and it has developed a
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quality improvement strategy to improve health outcomes and disseminate breakthrough changes

(see section on "Access to Quality Care").

Health Services

Clinician Education

The Bureau of Health Professions provides support for major training programs in general

internal medicine, general pediatrics, family medicine, geriatrics, advanced nurse/nurse

practitioner education, and for physician assistants; and for interdisciplinary training through

rural health and area health education centers. All of these efforts include management of

patients with asthma in the context of comprehensive primary care services.

Access to Quality Care

BPHC supports several major programs to increase access to comprehensive primary and

preventive health care for underserved and vulnerable populations. Critical health professional

provider needs of underserved areas are addressed through the National Health Service Corps.

Essential health services for vulnerable populations of homeless, migrant farm workers, public

housing residents, and others, are targeted through the Consolidated Health Centers Program.

Although not specific to asthma, these activities forge community-based partnerships and

encourage outreach to manage acute and chronic health problems.

Comprehensive primary care services in Health Centers include the treatment of asthma. In

addition to providing both primary care, appropriate specialty referral, and hospitalization for

these patients, health centers provide critical enabling services that are key for asthma care.

These services include case management, environmental health risk reduction, health education,

outreach, transportation, and interpretation and translation services. In addition, health centers

operate over 200 primary care sites in schools, and most health centers provide pharmacy

services.

BPHC, in collaboration with the Institute for Healthcare Improvement (IHI), the Environmental

Protection Agency (EPA), the Agency for Toxic Substances and Disease Registry (ATSDR) and

public and private agencies, has launched an aggressive, innovative program to address the

growing health disparities and a changing market place. Beginning in February 2000, 20-25

health centers, including school based health centers and free standing National Health Service

Corps will participate in a Health Status and Performance Improvement on Providing More

Effective Care for Adults and Children with Asthma. This effort seeks to 1) generate and

document improved health outcomes for the underserved population with asthma 2) transfer

knowledge about how to promote positive breakthrough changes; and 3) develop infrastructure,

expertise, and leadership to support and drive improved health, access, and cost outcomes.

Health Centers participating in the Collaborative select teams to attend three learning sessions

and they receive ongoing support from IHI to make accelerated improvements in the care they

give to patients with asthma. Examples of measures include symptom free days, reduction in

certain environmental exposures, emergency department visits for asthma, and treatment with

maintenance anti-inflammatory medication.

The collaborative emphasizes team cooperation to obtain optimal patient care outcomes. Teams

submit monthly reports which 1) document their performance on key patient care measures, and
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2) assess their progress as a team. Attainment of these goals depends upon continual learning,

improvement, change, and expansion of partnerships at the local, state, and national levels.

Community-based Outreach

The Maternal and Child Health Bureau provides block grants to the States and administers

discretionary grants to support the Nation's maternal and child health infrastructure. Of special

relevance to management of asthma patients, and community-based partnerships and outreach,

are two program areas. One supports the development of systems of care and services for

children with special health care needs, including those at risk for or suffering from chronic

illness and disabilities. The other comprises interdisciplinary training of professional health

personnel, including working through pediatric pulmonary centers to improve community-

based care for children with chronic respiratory diseases (such as asthma) and their families.

Indian Health Service

The mission of the IHS is to raise the physical, mental, social, and spiritual health of

American Indians and Alaska Natives to the highest level. IHS aims to assure that compre-

hensive, culturally acceptable personal and public health services are available and

accessible to American Indian and Alaska Native people. The bulk ofIHS 's asthma-related

activity is in clinical care, but another important aspect of their activity is in fostering

asthma research. IHS plays a critical role in collaboration with outside researchers

looking at conditions that affect specific tribes.

Research

General

The function of IHS regarding research is to serve as a liaison between outside researchers,

which are mostly academic institutions (e.g. University of New Mexico, University of Arizona,

University of Washington, the Strong Heart Study), and tribes. In addition to bringing together

tribal communities, IHS (with individual and tribal approval) assists the researchers with clinical

health data to be integrated into the research. IHS also provides a unique dimension to the

Institutional Review Board (IRB) process. Not only does it serve to protect individual subjects;

the IHS IRB also requires that research is approved by the tribes served by IHS facilities in-

volved in research. In these ways, the IHS provides in-kind support promoting research to the

extent that it will benefit the tribes. Working with a number of universities, IHS has provided

assistance in respiratory research affecting tribal populations, and in surveillance documenting

long term increasing trends in asthma incidence in tribal communities in New Mexico, Arizona,

Washington State and Alaska.
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Health Services

Community-Based Partnership/Outreach

The bulk of IHS's asthma-related activity is in delivery of health care to tribes. In addition to

providing asthma treatment as part of standard care, IHS has helped to establish several specialty

clinics focused on asthma. For example, Children's Medical Services of New Mexico developed

special community-based asthma clinics and a Children's Hospital-based family education

program for families of Indian children with asthma. The University of Washington is working

with several health centers serving American Indian and Alaska Native communities to promote

excellence in clinical asthma services.

National Institutes of Health

The mission of the National Institutes ofHealth (NIH) is to uncover new knowledge that

will lead to better health for everyone. NIH works toward that mission by: conducting

research in its own laboratories; supporting the research of non-Federal scientists in

universities, medical schools, hospitals, and research institutions throughout the country

and abroad; helping in the training of research investigators; and fostering communica-

tion of biomedical information.

National Heart, Lung, and Blood Institute

NHLBI plans, conducts, fosters, and supports an integrated and coordinatedprogram of

basic research, clinical investigations and trials, observational studies, and demonstration

and education projects. NHLBI has many programs directly targeting asthma; the Institute

conducts and sponsors extensive research efforts aimed at understanding all aspects of the

disease, including mechanisms, genetics, environmental and other factors, and drug

therapy. There is also a strong emphasis on Demonstration and Education. The National

Asthma Education and Prevention Program, coordinated by NHLBI, has published the

widely distributed "Guidelines for the Diagnosis and Management ofAsthma " and

undertakes extensive education and outreach efforts to help translate the latest scientific

understanding of asthma into practice.

Research

Natural History of the Disesase

Epidemiological studies funded by the NHLBI include longitudinal studies focused on identify-

ing the risk factors associated with the development of asthma and asthma-like-symptoms during

childhood and young adulthood. Such research has helped identify phenotypes, or characteristics

of asthma among populations, that may reveal new hypotheses about the mechanisms of asthma.

Recent studies of young children, for example, raise new questions about the role of respiratory

infection in the onset of asthma. There is a well established association of respiratory viral

illness and exacerbations of asthma, and it has long been thought to be a cause of asthma in all

ages and particularly in young children.
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Current epidemiologic studies indicate that there are two different patterns of wheezing with

viral illness in young children—many of whom do not have continued asthma symptoms after 6

years of age. The data support the intriguing suggestion that rather than causing the onset of

asthma, some respiratory viruses may protect some young children. In this view, asthma may be

a result of an altered developmental pattern of both the lungs and the immune system. Two major

research initiatives undertaken by NHLBI in FY98 are exploring the role of respiratory infec-

tions in asthma and the mechanisms underlying risk factors of the onset of asthma in early life.

Other epidemiologic studies supported by the NHLBI are identifying the factors, such as envi-

ronmental exposures, that influence the rate of decline in pulmonary function and increased

hyperresponsiveness in older adults. Epidemiologic studies are also assessing the separate and

interactive effects of asthma severity, job characteristics, psychosocial and other factors on

asthma disability.

Epidemiologic studies on the natural history of asthma focus on identifying factors that are

associated with the risk of severe asthma and asthma related death. Recent statistics on asthma

morbidity and mortality underscore that African-Americans and Puerto-Rican Hispanics have a

disproportionately high risk of asthma related hospitalizations and deaths. Socioeconomic factors

and access-to-health care factors are most likely involved, but research on how genetic, immuno-

logic, and environmental factors contribute— either independently or together— to asthma

onset and severity will elucidate other risk factors for these populations.

Pathogenesis and Mechanisms

A major portion of NHLBI supported research in asthma is devoted to identifying and examining

the underlying pathogenesis and basic mechanisms of the disease. Through this research, appro-

priate targets for treatment to stop, and ultimately reverse, the asthmatic process can be devel-

oped. A major focus of studies is the dissection of the cellular and molecular events which

appear to initiate, direct, and perpetuate the development of airway inflammation in response to

both immunologic and non-immunologic stimuli. For example, studies are examining specific

inflammatory cells such as thymus-derived lymphocyte (T-Cell) abnormalities and their interac-

tion with each other and with resident airway cells such as cytokines and inflammatory media-

tors. This research will define the mechanisms that underlie the selective migration of inflamma-

tory cells to the airways. Research is also directed at establishing the mechanisms of neural

control of bronchoconstriction and airways, hyperresponsiveness in asthma, as well as the

mechanism involved in the integrated regulation of airway and blood vessels in the lung by

neural reflex control. Studies are also determining the sequence of biochemical events generating

and regulating hypersecretion in inflamed airways, a common feature of asthma.

Genetically engineered murine models (mice or rats) are being developed and used to explore

immune and inflammatory responses in the lung that are relevant to asthma. This research

exploits the findings that a number of proteins including cytokines, adhesion products, growth

factors, and membrane ion channels act as pivotal elements in asthma. Since the ability to

address questions in a mechanistic manner and to manipulate the system in humans are limited,

many studies are performed with mammalian models alongside clinical studies.

Another promising area of NHLBI supported research are studies directed at understanding the

cellular and molecular mechanisms regulating the function of receptors found in the walls of the

airways (e.g. beta-adrenergic receptors) and other receptors. For example, evidence suggests that

a defect in beta-adrenergic receptors could contribute to the development of asthma and may
lead to a more severe clinical course for the disease.
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Research into the mechanisms contributing to the persistence, or chronicity, of asthma is focused

on the nature of the repair process in the airway wall and the remodeling of the airway epithe-

lium and airway smooth muscle.

Neuroregulation of the airway is another mechanism that influences the nature and severity of

asthma. Immunological and neural factors have been investigated independently, but now
research indicates that these two processes are interrelated. It appears that stimulation of sensory

nerve endings within the airways leads to production and release of substances that cause

inflammation. Moreover, stress has been shown to play an important role in asthma but its role is

not well understood. Intriguing early studies suggest that interdisciplinary research in the

psycho-immuno-neurological aspects of asthma may reveal new insights about the mechanisms

of asthma. Further studies in both epidemiologic and basic research are assessing the importance

of stress in terms of the timing of disease onset, potential interactions with allergens, and interac-

tion with other factors that may influence the onset of the disease and how it is expressed. In

addition, investigation of the role of neural and immunologic factors in chronobiology of asthma,

including nocturnal asthma may lead to a better understanding of risk factors of asthma related

death, since studies suggest that there is an association between asthma that worsens at night and

asthma severity and deaths.

The NHLBI supports six Specialized Centers of Research in the Cellular and Molecular Mecha-

nisms of Asthma. Through multidisciplinary basic and clinical investigations, these centers are

poised to provide major scientific advances in understanding the interaction and integration of

various inflammatory, immunologic, and neural process and how they cause the clinical syn-

drome of asthma.

Genetics

Currently, a genome-wide search, sponsored by the NHLBI with participation of the NIAID, is

underway to identify all the various genes that confer susceptibility to asthma, with the NHLBI-
supported Mammalian Genotyping Service involved in defining the chromosomal regions

influencing the complex phenotypes in asthma in humans. Early findings from these studies

confirm that multiple genes may be involved in asthma and that they may vary between ethnic/

racial groups. Examination of known candidate genes in the regions of linkage support the

concept that the pathophysiology of asthma may involve genetically determined changes in

inflammatory pathways and T cell signaling.

With the support of the NHLBI, researchers have identified individual genes affecting airway

hyperresponsiveness in bred mouse strains. Also, studies of human pedigrees using a candidate

gene approach, have reported evidence for specific genes influencing asthma or atopy.

Additional genetics research supported by the NHLBI include the fine mapping of initial linked

regions found to influence asthma and positional cloning to characterize the precise alleles that

confer risk. The goal is to delineate the genes and mutations involved in the development of

allergy and asthma and to explore specific gene-environment interactions that lead to asthma and

different clinical manifestations of the disease

An exciting new area of research supported by NHLBI is pharmacogenetics research, in which

genetically determined factors influence individual response to pharmacologic therapy. For

example, current studies are exploring the role of beta-adrenergic polymorphisms in a dimin-

ished response to beta-agonist medication.
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Prevention

Primary prevention of asthma should be achievable. As noted in the "Natural History and

Epidemiology" and "Pathogenesis and Mechanisms" sections, recent studies supported by the

NHLBI are leading to insights into the mechanism of asthma and risk factors for the onset of

asthma that will suggest promising avenues for future research. Two large research initiatives

launched by the NHLBI in FY 1998 will promote identification of the most promising targets for

future interventions to prevent the onset of asthma. These are Request For Application (RFA):

"Role of Respiratory Infections in the Development of Childhood Asthma," which is co-spon-

sored by NIAID, and RFA: "Origins of Asthma in Early Life." The research will include studies

that: investigate at what point in the cellular events can the chain of inflammatory events be

interrupted; use animal models to explore the interaction of viruses and antigen sensitization;

and help identify if there is a "preasthma" state in early childhood during which exposure to

respiratory infection or environmental allergens bring about asthma in genetically predisposed,

at-risk individuals.

Asthma Management

The NHLBI supports a variety of studies that investigate new drug therapies, evaluate the

effectiveness of existing therapies, both pharmacologic and non-pharmacologic (e.g. environ-

mental control measures), on asthma management, and explore the effect of therapies on the

course of the disease. The studies include clinical research and demonstration and education

research.

Environmental Control. The NHLBI supports several studies that assess the effectiveness of

reducing exposure to known allergens and environmental tobacco smoke on reducing asthma

symptoms, emergency department visits, and hospitalizations. Current studies focus on reducing

exposures among children with asthma, especially children in low income urban areas since such

exposures have been associated with disproportionately more severe disease in these areas.

Pharmacotherapy. The NHLBI supports several large clinical research programs devoted to

studying the long term effects of asthma medications and to examining the potential effective-

ness of novel new treatments. The Childhood Asthma Management Program, a multi center

clinical trial with over 1,000 children will provide critical information about the long term

effects and safety of three key therapies in childhood asthma.

The Asthma Clinical Research Network provides an infrastructure for the rapid completion of

multiple therapeutic trials in well characterized populations of patients with asthma and for the

timely communication of results to the medical community. This research of the Network helps

resolve current clinical controversies in asthma management.

In partnership with other Institutes within NIH, including NICHD, NHLBI supports clinical

trials among women with asthma to identify the treatments that will lead to the both effective

management of asthma during pregnancy and healthy pregnancy outcomes.

Several clinical studies build on the results of studies on the basic mechanisms of asthma. For

example, the recent development of anti-leukotrienne medications, the first new class of medica-

tion to become available in over 10 years, is based on basic research that identified the critical

role of leukotriennes in the inflammatory process of asthma.
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Monitoring. Investigations supported by the NHLBI are examining the relative merits of peak

flow monitoring or symptom monitoring for guiding day-to-day therapeutic decisions. There is

some evidence that a subgroup of people with asthma may be at greater risk of severe and even

life-threatening asthma exacerbations because they are unable to perceive symptoms of increas-

ing airflow obstruction. Ongoing studies are attempting to define factors that contribute to poor

symptom perception (e.g., gender, neurologic, psychosocial, physiologic, circadian rhythms), and

what factors may be amenable to intervention.

Education and Outreach. NHLBI demonstration and education (D&E) research evaluates

educational and behavioral approaches and environmental and organization strategies that may
improve the prevention or management of asthma. D&E studies have demonstrated the effective-

ness of teaching self-management strategies to patients of all ages. Current research focuses on

identifying what elements of the education are most essential and what methods or combination

of methods will promote the most efficient use of patient and clinician efforts: group vs. indi-

vidual education; use of interactive multi-media; separate asthma education vs. education that is

integrated into routine primary medical care; and adjunctive education in the community setting.

Research is also underway to determine more effective ways to promote a partnership between

the health care professional and the patient, especially in the managed care environment. A
related issue is research on training health care professionals and disseminating the new ad-

vances in asthma management throughout the medical community.

A major thrust of recent D&E research has been on identifying appropriate strategies for extend-

ing the benefits of asthma management strategies to populations that have been traditionally

harder to reach, for example, minorities and economically disadvantaged children. These are the

populations that are at greatest risk for more serious disability due to asthma and asthma related

death. Outreach educational programs using non-medical settings— the school, community

neighborhood centers, and peer education-home visitors— are testing the use of culturally

sensitive behavior change strategies for children with asthma and their families. Others studies

evaluate specific asthma management interventions, for example, programs to reduce smoking

among parents of children with asthma and programs to promote continuous, comprehensive

management of asthma rather than episodic emergency care.

Because children under 18 years of age have experienced a dramatic increase in asthma preva-

lence and morbidity in the last 10 years, and children with asthma miss twice as much school as

the national average, the NHLBI has launched a new initiative "Interventions to Improve Asthma

Management and Prevention at School" to develop and evaluate innovative asthma management

and prevention programs that incorporate all components of a comprehensive school health

program.

Public Health Practice

The NIH has established programs to translate the findings of NHLBI-supported research into

effective tools to educate health providers, patients, and the public. The National Asthma Educa-

tion and Prevention Program (NAEPP), coordinated by the National Heart, Lung, and Blood

Institute (NHLBI), is responsible for translating research on asthma into practical health educa-

tion materials and tools for use by health professional, patients, and the public. The NAEPP was

initiated in March 1989 to address the growing problem of asthma. The goal of the NAEPP is to

reduce asthma-related morbidity and mortality and to enhance the quality of life of asthma

patients.
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The NAEPP works with a wide range of organizations to conduct asthma educational interven-

tions. A group of 38 professional, voluntary health, lay, and governmental organizations involved

with asthma form the NAEPP Coordinating Committee. The coordinating committee advises the

program and the members assist in activities to achieve the goal of the program. These coordi-

nating committee organizations help communicate to their members the key messages the

NAEPP is trying to convey.

The NAEPP designed a model web-based system to improve the diagnosis and management of

asthma. The site provides virtually all the scientific literature on chronic asthma that has ever

been published, as well as practical information for clinicians, patients, and public health profes-

sionals. See www.nhlbi.nih.gov.

Management Guidelines

The first major activity of the NAEPP was the development of Guidelines for the Diagnosis and

Management ofAsthma in 1991. Subsequently, the NAEPP has been working with its partners to

implement the Guideline recommendations and to disseminate education materials and programs

based on those Guidelines, particularly to health care professionals and asthma patients. An
update of those Guidelines was produced in 1997

—

Expert Panel Report 2: Guidelines for the

Diagnosis and Management ofAsthma. Major attention is now devoted to promoting use of the

Guidelines, including in managed care organizations.

Clinician Education

The NAEPP Coordinating Committee has organized a series of partnership activities to facilitate

the implementation of the new Guidelines recommendations in various clinical settings. The

NAEPP has enlisted its members to become actively involved in not only disseminating the new
treatment Guidelines, but also in encouraging clinicians to adopt the guideline recommendations

and use them in caring for their patients. For example, the NAEPP is working with the American

Academy of Allergy, Asthma, and Immunology (AAAAI) to develop a multi-faceted program to

help all clinicians who care for children with asthma learn about and adopt the recommendations

in the updated Guidelines. A summary guide, based on the 1997 Guidelines, but tailored to the

needs of primary care physicians, is being sent to pediatricians, family physicians, and nurses

practitioners around the country. The practical guide will be the centerpiece for numerous

continuing education programs.

The NAEPP and the American College of Chest Physicians organized a conference on asthma

management for managed care organizations (MCO), especially those receiving Medicaid

funding. As a result of this partnership effort, a number of organizations have agreed to partici-

pate in a year-long process to improve asthma outcomes using the guidelines and to document

their results. Further examples of partnership activities to promote dissemination and adoption of

Guidelines includes projects with the National Medical Association to develop pocket guides for

resident trainees, development of a nurses guide for managing asthma, and a guide delineating

the role of pharmacists in asthma care.

Future plans in clinician education include replicating successful strategies in additional

managed care organizations, as well as public health organizations and other communities.

Activities at the local, State, and national levels will facilitate the adoption and use by health

care providers of the most effective therapies available for the management of asthma and

thereby help to improve the quality of life of asthma patients and their families.
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Family/Patient Education

The NAEPP has produced an extensive array of patient and public education materials in both

English and Spanish to help patients and their families increase their asthma self-management

skills.

Public Education

The NHLBI continues to implement a strong, vibrant public education campaign to increase

awareness of warning signs and symptoms of undiagnosed asthma. The campaign's key message

focuses on encouraging those who experience signs and symptoms of asthma to see their doctor

or health care provider for treatment. Future campaigns will emphasize the expectations patients

with asthma should have for their asthma to be well-controlled. The public health education

efforts are accentuated by far-reaching partnerships with the private sector, advertising media

and radio networks, as well as local governments to disseminate critical and life-saving messages

of the NAEPP mass media campaign.

School-Based Education

The NAEPP has developed a comprehensive set of materials to promote appropriate manage-

ment of asthma in the school setting. A guide for school personnel delineates activities that each

member of the school team perform in order to help students with asthma follow their asthma

management plans and participate fully in school activities. A video and accompanying pamphlet

provides guidance to teachers and physical education instructors to enable and encourage

children with asthma to be physically active. Policy statements, prepared in partnership with the

American Association of School Board Administrators and the American Association of School

Health have been produced outlining measures to assure student access to medications and a

school environment that is "asthma friendly"— i.e., supportive of the students with asthma.

Community-Based Partnership/Outreach

The NAEPP is collaborating with local community-based asthma coalitions to get the messages

of the new Guidelines disseminated and used at the local public health level. The NHLBI has

supported the development of several community based coalitions on asthma, and is currently

working with a variety of community groups around the country that deal directly with asthma

problems at the local level and strive to coordinate community efforts to address the problems.

In this work, the NAEPP provides technical assistance and a vital network for exchanging

information and advice on organizing and maintaining community coalitions for asthma. The

coalitions are composed of members from local public health departments, local hospital/medical

centers, schools, community recreation centers, concerned parents groups, lung associations, and

local media. The NAEPP and the coalitions will jointly develop public education objectives and

implement a strategic plan to not only increase public awareness, but also to increase asthma

management skills of patients and their families. Such efforts will provide synergy and will

increase the penetration of important asthma education messages to communities at high risk of

asthma morbidity and mortality.

Quality of Delivery Systems

The NAEPP, in partnership with the National Commission on Quality Assurance and the Ameri-

can College of Chest Physicians, provides conferences and training programs in the development

of quality improvement disease management programs. Based on the work of the NAEPP Cost

JVLff 2000 Action Against Astlyvna E-2.1



Appendix E

Effectiveness Task Force, the partnership efforts are developing performance measures for health

care purchasers to use in evaluating asthma care services.

National Institute Of Allergy and Infectious Diseases

NIAID provides the major support for scientists conducting research aimed at developing

better ways to diagnose, treat and prevent the many infectious, immunologic and allergic

diseases that afflict people worldwide. NIAID has a broad-based program aimed at

understanding the pathogenesis of asthma and developing improved methods for prevent-

ing and treating asthma. NIAID research emphasizes the key role in the pathogenesis of

the disease of certain allergens and viruses. NIAID supports a network of asthma research

centers which also have a demonstration and outreach component for translation to the

public. NIAID has provided long-term support for the Inner-City Asthma Study, which

aims to reduce asthma morbidity among inner-city children.

Research

Natural history [Related topics: Risk Factors/Triggers and Genetics]

NIAID is funding a multi-center national program to study the natural history of allergy and

asthma in early childhood, and the effects of exposure to cockroach, mold, house dust mite and

other indoor allergens, and respiratory syncytial virus, on the course of disease. The studies are

intended to develop approaches for the primary prevention of asthma (i.e., identifying individu-

als at high risk of developing asthma, and intervening in early childhood to prevent asthma from

ever appearing). Several studies in this program are now co-funded with NIEHS.

In addition to the above program of the natural history in early childhood, the Inner-City Asthma

Study (co-funded by NIEHS) supports studies on the natural history of asthma among 4-10 year

old children.

Pathogenesis and Mechanisms: [Related topics: Risk Factors/Triggers]

A major thrust of NIAID supported research in asthma is devoted to the study of basic cellular

and molecular mechanisms resulting in manifestations of asthma, including bronchoconstriction,

mucus secretion, IgE antibody production, inflammation, airways hyperreactivity, and fibrosis

and remodeling of lung tissue. The long-term goal of this research is to identify new targets for

prevention and treatment of asthma.

Some research studies focus on the role of T lymphocytes in asthma, and investigate the differ-

ences in signaling pathways between two subsets of these cells. Other research focuses on cell

surface receptors and intracellular signaling pathways in T and B lymphocytes that regulate IgE

production. Other studies evaluate the functions and migration of eosinophils and other inflam-

matory cells that are prominent in asthmatic inflammation. Animal models, as well as combined

genetic and molecular studies in animals, are contributing to studies of asthma pathogenesis.

Genetics

In addition to the genome-wide search for asthma-related genes described by NHLBI, NIAID
supports a program to identify candidate genes associated with allergy and asthma, and to search

for linkages of homologous candidate genes in mouse models of allergy and asthma. This
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program was the first to identify a linkage of high IgE levels (i.e., high allergic response) to a

region of human chromosome 5, near genes for IL-4 and other cytokines.

Risk Factors/Triggers

Allergens, Irritants, and Infections. Many studies focus on allergens relevant to asthma, since

IgE antibodies to certain indoor allergens (cockroach, house dust mite, dog and cat, other)

increase the risk of asthma exacerbation, and preliminary data indicate that exposure to these

allergens in early childhood may induce the onset of asthma. Both molecular and cellular ap-

proaches are used to identify regions of the allergen molecule that are critical to T and B cell

recognition. Control of the effects of allergens is critical to asthma management. While one

approach is to reduce environmental exposure, another approach is to develop vaccines or other

reagents which prevent patients from making IgE antibodies to the allergens.

A substantial portion of this NIAID- supported research program is within a network of 12

extramural, and 1 intramural, Asthma, Allergic and Immunologic Diseases Cooperative Research

Centers. Three of these Centers have their primary focus on environmental aspects of asthma and

allergy, including the role of indoor allergens; two are co-funded by NIEHS. One of these is

studying the mechanisms whereby polyaromatic hydrocarbons from diesel exhaust particulates

induce IgE responses and act synergistically with inhaled allergen in stimulating immune re-

sponses. The second Center is studying the role of indoor allergens and respiratory syncytial

virus (RSV) in inducing asthma in children, and determining methods of altering the responses

to allergen by combinations of reduced exposure and reduced immune responses. A third Center

studies the role of viruses, in conjunction with allergens, in both human and rodent models of

asthma.

NHLBI and NIAID have funded a program on the role in respiratory infections in the develop-

ment of childhood asthma. The NIAID-funded portion of this program investigates the epidemi-

ology and genetic susceptibility to asthma in relation to early respiratory syncytial virus (RSV)

infections, the molecular basis of immune responses induced by RSV and rhinoviruses, and the

effects of viral infections on modifying the balance between allergen sensitization versus toler-

ance.

NIAID also supports a related program, on the mechanisms by which viruses induce inflamma-

tion and exacerbate asthma. RSV infection in young children, and rhinovirus infection in older

children and adults, induce exacerbations of asthma. The interactions of viruses with epithelial

cells, endothelial cells, and inflammatory cells, and the induction of cytokines and adhesion

molecules, as well as synergistic actions of viruses and allergens, are of particular interest.

Asthma Management [Related Topics: Community-based Partnerships and Outreach]

Environmental Control, Allergens, Irritants, Strategies for Secondary Prevention. NIAID
supports a network of 7 Cooperative Inner City Asthma Centers and a Data Coordinating Center.

This program, now co-funded by NIEHS, represents an effort begun in 1991, to reduce asthma

morbidity in populations which have disproportionately high asthma morbidity: namely, inner-

city, predominantly African-American and Hispanic, children. The present study is testing

effects on asthma morbidity of two interventions. The first is a comprehensive environmental

intervention, to reduce levels of indoor allergens such as cockroach, house dust mite and mold.

The second is a physician education intervention, to improve medical care via providing regular

feedback on the clinical and laboratory status of children under the care of community primary

care physicians. In collaboration with the U.S. Environmental Protection Agency, the Inner City
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Asthma Study is now evaluating the effects of indoor and outdoor pollutants on asthma morbidity.

The objective of this cooperative study is to develop, implement, and evaluate a culturally7

appropriate, comprehensive, and cost-effective intervention program aimed at reducing asthma

morbidity by modifying those potentially reversible factors, such as allergens and environmental

tobacco smoke shown to contribute to asthma morbidity. The core protocol includes all of the

following elements: medical treatment for asthma delivered in a health care facility, self-manage-

ment by asthmatics and their families, and indoor environmental interventions including studies

to measure, monitor, and improve indoor allergens and environmental tobacco smoke exposure.

Asthma Management/ Education and Outreach

NIAID supports a Demonstration and Education Research Program targeted toward medically

under-served, predominantly inner city Hispanic and African-American populations. Many of

the components of this program are funded as part of the Asthma, Allergic and Immunologic

Diseases Cooperative Research Centers. This Demonstration and Education Research Program

includes a multi-center study to test the effectiveness of dust mite allergen avoidance on asthma

severity. The program also funds school-based studies to identify children with asthma and to

use combinations of environmental control (to avoid allergens) and school-based asthma counse-

lors to reduce asthma severity. Related studies include the identification of, and thus early

intervention in very young children with asthma in a Head Start program. For example, one

study utilizes nurse home visitors for self-management training and environmental intervention

in high risk infants with wheezing; another study has developed a unique computer-based

medical and self-management training program for families of children with asthma.

Public Health Practice

The aforementioned network of Research Centers (see Natural History and Risk Factors/

Triggers) includes public health efforts as well as research. Each center includes a Demonstra-

tion and Education outreach research project to test interventions for asthma in underserved

populations; all but one asthma project focus on children.

National Institute of Child Health and Human Development —
Center for Research for Mothers and Children

NICHD seeks to assure that every individual is born healthy, is born wanted, and has the

opportunity to fulfill his or her potential for a healthy and productive life unhampered by

disease or disability. In pursuit of this mission, the NICHD conducts and supports labora-

tory, clinical, and epidemiological research on the reproductive, neurobiologic, develop-

mental, and behavioral processes that determine and maintain the health of children,

adults, families, and populations. The Institute conducts research on asthma in pregnant

women, in infants and in children.
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Research

Natural History of the Disease

NICHD's asthma research program is divided into two project areas: asthma in pregnancy and

asthma in infants (less than 2 years of age). Because of the diverse nature of the projects, they

are described separately below.

The first project, co-sponsored by NHLBI, is a prospective cohort study of the effects of asthma

during pregnancy and treatment regimens on perinatal outcome. The objective of this study is to

compare the frequency of very premature births among pregnant women with moderate and

severe asthma with that of normal controls. The study will also track asthma severity with regard

to maternal morbidity and neonatal outcome, and to investigate the effects of degree of asthma

control and medications with other demographic and social factors on differences on perinatal

outcome. Outcome measures include small for gestational age, low birth weight, perinatal

morbidity and mortality, and preterm delivery rate less than 37 weeks.

Asthma Management — Pharmacotherapy

The second project, co-sponsored by NHLBI involves a randomized clinical trial of theophylline

versus inhaled beclomethasone. The objective of this study is to determine if prolonged anti-

inflammatory therapy with inhaled corticosteroids will result in better control of moderate

asthma in pregnancy as compared to controls using a non-anti-inflammatory medication (theo-

phylline). Another research effort involves the NICHD Pediatric Pharmacology Research

Network's evaluation of medications which are frequently used in pharmacotherapy of asthma in

infants and children. This network offers an opportunity to evaluate both old therapies, as well as

new chemical entities, which are being introduced by the pharmaceutical industry without any

evaluation in infants and children. The network is already undertaking a study of albuterol

(medication used for immediate relief of asthma symptoms) in infants and children under two

years of age.

National Institute of Environmental Health Sciences

Human health and human disease result from three interactive elements: environmental

factors, individual susceptibility and age. The mission ofNIEHS is to reduce the burden of

human illness and dysfunction from environmental causes by understanding each of these

elements and how they interrelate. Highlighted activities which are co-sponsored by

NIEHS include the Environmental Genome Project, the National Allergen Survey, and the

Inner-City Asthma Study.

Research

Pathogenesis and Mechanisms (also Natural History of the Disease)

Poor air quality and aeroallergens can cause airway inflammation and are known risk factors for

asthma development, morbidity and mortality. Developing insights into the fundamental cellular

and molecular mechanisms of the respiratory system and understanding how environmental

agents perturb this complex system is critical in designing effective and novel strategies for

disease prevention and intervention.
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NIEHS's pulmonary pathobiology research encompasses four areas: airway cell biology, inflam-

mation, mechanisms of toxicity of pollutants, and translational research/clinical studies. This

research is intended to lead to the prevention of, or intervention in, the environmental compo-

nents of airway diseases, especially asthma. Research at all levels is targeted towards prevention

and intervention and other translational activities. Examples include large-scale population-

based studies which define risks and consequences; mechanism-based studies which use sophis-

ticated molecular biological approaches to examine disease pathogenesis; and genetic studies

which seek to identify populations that are particularly susceptible to certain environmental

factors, is targeted towards prevention and intervention and other translational activities.

Genetics [Related topic: Risk factors/triggers]

NIEHS is expanding its research program on genetic susceptibility to environmentally- associ-

ated diseases through the new Environmental Genome Project initiative. This project, which will

make use of technology developed by the NIH Human Genome Project, is aimed at: identifying

allelic variants (polymorphisms) of environmental disease susceptibility genes in the U.S.

population, developing a central database of polymorphisms for these genes, and fostering

population-based studies of gene-environment interaction in disease etiology.

The NIEHS Environmental Genome Project is a multi-disciplinary, collaborative effort, involv-

ing several other NIH institutes as well as the Department of Energy (DOE) and other federal

agencies. Environmental response genes that will be included in the Environmental Genome
Project include, among many others, genes that mediate the immune and inflammatory responses

such as those involved in asthma.

An example of this type of research is an epidemiologic study being conducted at NIEHS. DNA
has been collected from children in 12 communities in Southern California to evaluate the

relationship between asthma and exposure to ozone, particulate matter, acid aerosols, and

nitrogen oxides. An examination of genes that may be involved in susceptibility to the respira-

tory effects of ozone will be conducted. Similar research by the same investigators is proposed

for populations in China and Mexico.

Given the disturbingly high morbidity and mortality data from asthma seen in African-Ameri-

cans and certain Hispanic populations, a genetic predisposition for asthma in these groups is a

viable theory. Asthma will certainly be a disease of major interest to the Environmental Genome
Project.

Risk Factors [Related topic: Natural History of the Disease]

Triggers. Although existing, smaller allergen studies have provided important data on the

relationship between allergens and disease in selected groups, they have not permitted estimates

of allergen exposure in the population, addressed the magnitude of allergen problems, or evalu-

ated demographic characteristics with regard to allergen exposure. In response to these data

gaps, NIEHS has joined with the Department of Housing and Urban Development (HUD) to

conduct the first National Allergen Survey. The major objective of this program is to conduct a

descriptive study of allergen types and levels in floor and bedding dust in the nation's housing to

provide estimates of allergen exposure in the U.S. population. The secondary objective is to

collect relevant data on housing conditions, demographic factors, and climate, in order to facili-

tate evaluation of regional, ethnic, socioeconomic, and housing characteristics and their

relationship to allergen types and levels.
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NIAID is funding grants, one of which is co-funded by NIEHS, on the natural history of allergy

and asthma in early childhood, and the effect on the course of disease of exposure to allergens.

All of these studies are intended to develop approaches for the primary prevention of asthma.

More detail is provided in the "Natural History" section under NIAID 's program descriptions.

Prevention

NIEHS and EPA have awarded grants to Centers that will develop multidisciplinary basic and

applied research in combination with community-based prevention research projects in order to:

support studies on the causes and mechanisms of children's disorders having an environmental

etiology, identify relevant environmental exposures, intervene to reduce hazardous exposures

and their adverse health effects, and eventually decrease the prevalence, morbidity, and mortality

of environmentally related childhood diseases. One purpose of these Centers for Children's

Environmental Health and Disease Prevention Research is to provide for multidisciplinary

interactions among basic, clinical, and behavioral scientists interested in establishing outstand-

ing, state-of-the-art research programs addressing environmental contributions to children's

health and disease, including but not limited to asthma.

Primary Prevention

NIEHS has developed the Environmental Intervention in the Primary Prevention of Asthma in

Children Study (EIPPAC) to investigate the effectiveness of persistent allergen avoidance in

preventing allergen sensitization, reducing asthma prevalence, and improving lung function in

high risk, lower socioeconomic status children. This interventional study will provide important

information concerning the role of environmental intervention in the primary prevention of

asthma in children and will provide insight into basic immunologic mechanisms operative

during allergen sensitization and the expression of allergic diseases.

Secondary Prevention

NIAID and the NIEHS cooperatively fund the Inner-City Asthma Study (ICAS). Details of this

study can be found under "Asthma Management/Environmental Control" in NIAID 's program

descriptions.

Public Health Practice

Community-Based Partnership/Outreach

The NIEHS and the Office of Behavioral and Social Sciences Research (OBSSR) have invited

research grant applications addressing development of community-based strategies aimed at

prevention and intervention activities in economically disadvantaged and/or underserved

populations adversely impacted by an environmental contaminant. The purpose of awards in

this program of Community-Based Prevention/Intervention Research in Environmental Health

Sciences is to: 1) stimulate further advances in the design and implementation of prevention and

intervention methods that are appropriately applied to environmental health, 2) develop commu-
nity-based public health research approaches to diseases and health conditions—including

asthma—having an environmentally related etiology and determine the impact of these methods,

and 3) bridge the gaps between basic and clinical research in environmental health science as

well as gaps between institutional researchers and community members.
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The long-range goal of this program is to improve the knowledge and behavior of disadvantaged

or underserved community members regarding prevention, detection, and treatment of environ-

mentally related diseases and health conditions, and thereby reduce incidence and mortality rates

of such diseases and conditions.

Other

The purpose of the Environmental Justice program is to strengthen NIEHS support of research

aimed at achieving environmental justice for socioeconomically disadvantaged and medically

underserved populations in the United States. The main objective of this initiative is to establish

methods for linking members of a community, who are directly affected by adverse environmen-

tal conditions, with researchers and health care providers. This will ensure that the community is

aware of basic environmental health concepts, issues, and resources; has a role in identifying and

defining problems and risks related to environmental exposures; is included in the dialogue

shaping potential future research approaches to the problem; and actively participates with

researchers and health care providers in developing responses and setting priorities for

intervention strategies.

National Institute of Nursing Research

The NINR supports clinical and basic research to establish a scientific basis for the care

of individuals across the life span—from management ofpatients during illness and

recovery to the reduction of risks for disease and disability and the promotion of healthy

lifestyles. According to its broad mandate, the Institute seeks to understand and ease the

symptoms of acute and chronic illness such as asthma through interventions at various

levels, and to improve the clinical settings in which care is provided.

Research

Prevention

NINR sponsors interventions emphasizing prevention at three levels. These include interventions

targeting: the general population, particular high risk groups (such as children with family

members who smoke), and those who already have asthma.

Asthma Management— Education and Outreach

Inaccurate perceptions of symptom severity are believed to be a major reason for delays in

asthma treatment, and contribute to morbidity and mortality. Nursing investigators are testing

symptom-monitoring interventions in a clinical trial involving Children with asthma and their

parents. Results of the clinical trial will provide information on the relative benefits of the

monitoring interventions and their effects on physiological, functional, and psychosocial factors.

Relative use of the healthcare system will also be ascertained. Descriptive data will be developed

concerning both parents' and children's views about monitoring and their adherence to the

monitoring regimens.

Young, inner city children are disproportionately affected by asthma. Although asthma education

programs either in the home or in clinics have been shown to increase families' effective

management of asthma symptoms, the problem has repeatedly been one of ensuring attendance

of low-income parents. Researchers are studying self-care management of asthma in
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African-American school-aged children. The research is aimed at verifying that better

self-management practices coupled with nurse home visits will improve quality of life, reduce

symptoms associated with asthma attacks, and decrease the number of medical visits.

NINR is supporting research to examine the effectiveness of computer-based asthma education

for children 7 to 12 years old. Adherence to the education model, use of health care resources,

health and quality of life will be examined. Using adult subjects, researchers are also testing the

effectiveness of a 30-minute asthma education intervention to be provided in the context of the

usual medical care appointment.

National Library of Medicine

The National Library ofMedicine (NLM), on the campus of the National Institutes of

Health in Bethesda, Maryland, is the world's largest medical library. The Library collects

materials in all areas of biomedicine and health care, as well as works on biomedical

aspects of technology, the humanities, and the physical life, and social sciences. The

collections stand at 5.3 million items-books, journals, technical reports, manuscripts,

microfilms, photographs, and images. Housed within the Library is one of the world's

finest medical history collections of old and rare medical texts and manuscripts. The

Library's collections may be consulted in the reading room or requested on interlibrary

loan. NLM is a national resource for all U.S. health science libraries through a National

Network ofLibraries ofMedicine.

Public Health Practice

Public Education

The National Library of Medicine, in collaboration with the National Heart, Lung, and Blood

Institute (NHLBI), the National Institute of Allergy and Infectious Diseases (NIAID), and the

National Institute of Environmental Health Services (NIEHS) developed an exhibition that

highlights the history of asthma, the experiences of people with asthma, and contemporary

research and management efforts to control the disease. The exhibit, entitled "Breath of Life,"

opened with a gala reception in the rotunda of the National Library of Medicine on the grounds

of the National Institutes of Health in Bethesda, MD on March 22, 1999 and runs through May,

2000. Following the exhibit's debut in the nation's capital, it will travel to cities throughout the

United States and Europe carrying its message to the public in a variety of forums, via the

Internet, in museums, and in places where the public gather. In addition, the Institutes are

developing a broad range of supplemental programs to expand "Breath of Life's" outreach to the

public about how to prevent, identify, and treat asthma.

Office of Public Health and Science

OPHS serves as the focal point for leadership and coordination across the Department in

public health and science; provides direction to program offices within OPHS; and

provides advice and counsel on public health and science issues to the Secretary.
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Office of Minority Health

The Office ofMinority Health (OMH) was established by DHHS in 1985. It advises the

Secretary and the Office ofPublic Health and Science on public health program activities

affecting American Indian and Alaska Native, African American, Asian American and

Pacific Islander, and Hispanic populations. Its goal is to promote improved health among
these racial and ethnic minority populations.

Public Health Practice

Community-Based Partnership/Outreach & Family/Patient Education

Disparities in the impacts of asthma are striking among different ethnic populations. For ex-

ample, rates of death and hospitalizations due to asthma are significantly higher in African

Americans than in whites. The purpose of the Office of Minority Health Asthma Attack Avoid-

ance Education Program is to establish a community-based, parent-child focused program

designed to increase identification of potential asthma attack-triggering factors among minority

urban children, and to ensure appropriate referral for medical care.

Office of Women's Health

The mission of the Office of Women's Health (OWH) is to improve the health ofwomen
across the life-span by directing, developing, stimulating, and coordinating women 's

health research, health care services, and public and health professional education and

training across the agencies and offices of the DHHS; and with other government agen-

cies, public and private organizations, and consumer and health care professional groups.

The Office also advises the Secretary and Assistant Secretary for Health ofDHHS on the

scientific, medical, ethical and policy issues related to the advancement of women's health

in the United States and internationally.

Research

While asthma prevalence has been a very immediate issue for all populations, there are certain

populations which are particularly affected by the disease. Among these special concerns is

women. Many reports have agreed that while males are treated for asthma more than twice as

much as females up to the age of 10, after this age, the trend reverses. In addition, several issues

concerning women—such as pregnancy, differences in hormones, and intake of aspirin and other

antinflammatory drugs—serve as complicating factors for their asthma. Another concern is adult

onset of asthma, especially in women at the start of menopause.

OWH coordinates, collaborates, develops partnerships, convenes appropriate people to address

issues related to women's health. OWH often focuses on diseases for which severity, incidence,

diagnosis, and treatment may be different because of gender and tries to ensure that those

differences are not glossed over in the approaches being used by health care practitioners,

researchers, patients, etc. OWH also helps sponsor academic centers for excellence in women's

health. There are many women-centered issues which are of particular concern to people with

asthma. While widespread and increasing across age groups and gender lines, the disease is

becoming a growing concern in the specific field of women's health.
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Health and Human Services Regional Offices

Region I

In Region I, DHHS and the public health commissioners from the six New England states are

collaborating with the region's major managed care organizations to address asthma. Also, the

Environmental Protection Agency (EPA), DHHS and the Department of Housing and Urban

Development (HUD) are convening a summit meeting of federal and state environment, public

health and housing officials to develop a joint strategy to help reduce the burden of asthma in

New England.

Region II

Region II has developed a multi-faceted asthma initiative with components of technical assis-

tance/consultation, grant support, and inter-departmental collaboration. The Regional Office has

worked with New York City Department of Health in their implementation of a broad based

community initiative with clinical, school, and home based modules. It has also awarded grants

to the New York and New Jersey State Health Departments to develop community based partner-

ships. DHHS, the Environmental Protection Agency, and the Department of Housing and Urban

Development have begun to shape coordinated asthma initiatives under the Region II Federal

Regional Council. The agencies are compiling a data base and identifying geographic areas

within the region exhibiting high incidence rates of asthma.

The Clinical Directors Network of Region II in collaboration with EPA and HRSA is conducting

an evaluation of home environmental and medical interventions in four HRSA-funded commu-
nity health centers serving minority and low-income areas. The project will measure outcomes

from both interventions in 200 children.

Region III

In Region III, DHHS and EPA officials are working with state and local agencies and organiza-

tions to coordinate activities and develop a strategic plan for addressing asthma in the mid-

Atlantic states.

Region V

For the first time, Illinois has the highest rate of African Americans who die of asthma in the

U.S., according to CDC data released in April, 1998. To address this problem, DHHS is working

with EPA, the Chicago Asthma Consortium and several public, private and community organiza-

tions to develop a community-based project to reduce the morbidity and mortality due to asthma

in the Chicago area. This project involves the community as a co-researcher and the professional

as a co-learner. The definition of community-based for the purposes of this project are that

community members are involved in laying the ground work, the design, review, implementation

and interpretation of the results. This model for participatory/action research draws on the

strengths and knowledge of communities to aid in disease management and the design of systems

to improve health outcomes.
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Asthma Programs Outside of DHHS

U.S. Olympic gold-medalist Jackie Joyner-Kersee encourages fellow asthma sufferers, "I control

my asthma every day. So can you." Olympic gold medalist swimmers Amy Van Dyken and Tom
Dolan, as well as NBA All-Star Dennis Rodman also devote time and resources to carrying the

message that asthma should not prevent people from pursuing their dreams— even in top-level

athletic competition.

Organizations involved in community outreach and education include corporations, professional

societies, government agencies, and state and local coalitions. These same groups also conduct

research. They often work in collaboration with each other and with federal agencies.

This appendix gives examples of activities undertaken by organizations in six broad categories.

Its purpose is to highlight the depth and breadth of work on asthma beyond DHHS in order to

stimulate thinking about how DHHS funded activities can best complement and support activi-

ties by other organizations. It is by no means exhaustive. More information on asthma activities

in the U.S. and overseas can be found at the NHLBI web site: www.nhlbi.nih.gov

Professional Societies

Several professional societies sponsor asthma programs that support research, distribution of

information to physicians and other health care professionals, and education of asthma patients.

Research support includes both seed money and longer-term funding for clinical and epidemio-

logical studies examining, for example, treatment options and implementation of the Asthma

Management Guidelines in different health care settings.

Professional societies also distribute information on asthma to physicians and the public. Recent

examples include a forum for physicians and scientists from around the world who work in

pulmonary and critical care medicine, and a speaker's bureau to assist in providing speakers and

funding on topics related to asthma. Several organizations sponsor programs for continuing

education to update health care providers on the diagnosis and treatment of asthma including an

on-line resource for physicians and other health professionals. Several groups provide informa-

tion resources for the public as well, via hotlines, internet sites, pamphlets, booklets, and

newsletters on asthma.

Non-Governmental Organizations

Non-governmental organizations (NGOs) also play a vital role in educating the public about

asthma. Some are well-established, well-funded groups; others are newer and work with modest

budgets. At the national level, and often through local chapters, NGOs have raised awareness

about asthma and supported effective education and outreach efforts. They have developed

innovative, interactive teaching curricula that bring together children with asthma, their families,

and community volunteers in school settings. To reach younger children with asthma, NGOs
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have prepared educational kits and television programs geared toward pre-schoolers and their

families. These materials are disseminated during presentations at health fairs, meetings of

support groups, schools, industry, government, and community organizations. They are used at

asthma camps— where children learn about managing their asthma while also building friend-

ships through shared activities— and in direct delivery of care: NGO supported clinics on

wheels regularly deliver state-of-the-art care to schools in the inner city. NGOs are also involved

in research, and make available results of population-based studies and surveys to companies or

others investing in the care of people with asthma.

Private Industry

Insurance and managed care companies are active in education and outreach through classes,

workshops, and programs on asthma-related topics such as maintaining a healthy lifestyle,

smoking cessation, and chronic disease management. One program designed for members and

their physicians to better manage asthma integrates comprehensive education in asthma self-

management and instruction in the use of asthma management equipment designed for home use.

The pharmaceutical industry is active in asthma outreach as well. Several companies provide

educational materials directly to asthma patients. Others fund educational services carried out by

other groups. Easy-to-read pamphlets developed by the industry provide helpful tips and updates

on asthma control. Research by the pharmaceutical industry includes drug development as well

as investigations— usually in conjunction with other groups— of the effectiveness of various

methods of outreach or treatment.

Other Federal Agencies

A number of Federal agencies other than DHHS support research, public education and outreach

programs related to asthma. The Environmental Protection Agency (EPA) conducts and supports

research on the respiratory health effects of air pollutants and sets regulatory standards that

control their emissions. In partnership with the National Institute of Environmental Health

Sciences, EPA supports an innovative research centers program on children's environmental

health and disease prevention, including asthma. EPA supports research and dissemination of

information relating to the health effects associated with exposure to environmental tobacco

smoke. It also supports education and outreach programs in schools and communities related to

environmental aspects of asthma through such programs as Childhood Champions and Tools for

Schools. In fiscal 2000, the EPA plans to expand school and community-based programs that

teach parents and children how to identify and avoid allergens that trigger asthma attacks.

NIEHS and the Department of Housing and Urban Development are developing a National

Allergen Survey to provide estimates of allergen exposure in the U.S. population. The study will

also facilitate evaluation of regional, ethnic, socioeconomic, and housing characteristics and

their relationship to allergen types and levels.

State and Local Governments and Coalitions

State and local governments, often in cooperation with coalitions of various kinds of organiza-

tions, support a variety of programs to reverse increasing rates of asthma and reduce the burden

of the disease. State health departments and Medicaid agencies educate the public about effec-

tive asthma care and support health services delivery. For example, Virginia substantially re-

duced hospitalizations and emergency room visits by providing Medicaid physicians with asthma
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patients six hours of training in appropriate asthma treatment. State and local environmental

agencies set and enforce air pollution standards established to reduce risk of exacerbation of

asthma and other health effects. In addition, many state environmental agencies conduct educa-

tion and outreach on reducing exposure to environmental factors that can aggravate asthma.

State and local coalitions working on asthma include groups of concerned patients or parents,

representatives from community recreation centers, schools, hospitals and clinics, local NGO
chapters, and members of the medical community, among others. They are a relatively new

phenomenon—sixty three percent of the 43 coalitions identified by the NIH-coordinated Na-

tional Asthma Education and Prevention Program (NAEPP) are less than two years old—but

they are proving to be powerful and effective mechanisms for addressing asthma. Examples of

activities include encouraging local primary care physicians and other health care professionals

to adopt clinical practice guidelines, developing culturally competent and appropriate outreach

programs to inner-city and other high risk communities, and establishing partnerships with local

schools.

International Initiatives

In 1992, the National Heart, Lung, and Blood Institute and the World Health Organization

initiated a collaborative project—the Global Health Initiative for Asthma (GINA)—to address

asthma as a global health problem. It is now estimated that over 150 million people worldwide

have been diagnosed with asthma, and there is evidence that prevalence is increasing in most

countries, especially in children. GINA's objectives are to decrease asthma morbidity and

mortality by developing and implementing optimal strategies for the management and prevention

of asthma, to increase public awareness, and to stimulate research into the causes of the increas-

ing prevalence of the disease.

Member Organizations of the National Asthma Education and

Prevention Program Coordinating Committee

Many of the organizations outside DHHS active in asthma (as well as several DHHS agencies)

are represented on NAEPP 's Coordinating Committee, which provides input to strategies and

materials developed by NAEPP.

Agency for Healthcare Research and Quality

Allergy and Asthma Network/Mothers of Asthmatics, Inc.

American Academy of Allergy, Asthma, and Immunology

American Academy of Family Physicians

American Academy of Pediatrics

American Academy of Physician Assistants

American Association of Respiratory Care

American Association of Occupational Health Nurses

American College of Allergy, Asthma, and Immunology
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American College of Chest Physicians

American College of Emergency Physicians

American Lung Association

American Medical Association

American Nurses Association, Inc.

American Pharmaceutical Association

American Public Health Association

American School Health Association

American Society of Health-System Pharmacists

American Thoracic Society

Association of State and Territorial Directors of Health

Asthma and Allergy Foundation of America

National Association of School Nurses

National Black Nurses Association, Inc.

National Center for Chronic Disease and Health Promotion

National Center for Environmental Health

National Center for Health Statistics

National Institute for Occupational Safety and Health

National Heart, Lung, and Blood Institute Ad Hoc Committee on Minority Populations

National Heart, Lung, and Blood Institute

National Institute of Allergy and Infectious Disease

National Institute of Environmental Health Sciences

National Medical Association

Society for Academic Emergency Medicine

Society for Public Health Education

U.S. Department of Education

U.S. Environmental Protection Agency

U.S. Food and Drug Administration

U.S. Public Health Service
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Healthy People 2010 Objectives

Chapter 24 Respiratory Diseases

Reprinted from Healthy People 2010 (Conference Edition, in Two Volumes).

Washington, D.C.: U.S. Department of Health and Human Services, January 2000.
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Healthy People 2010—Conference Edition

24
Respiratory Diseases

Co-Lead Agencies: Centers for Disease Control and Prevention;

National Institutes of Health
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Goal

Promote respiratory health through better prevention, detection, treatment, and education.

Overview

Asthma, chronic obstructive pulmonary disease (COPD), and obstructive sleep apnea (OSA) are

a significant public health burden to the United States.
1 Specific methods of detection, interven-

tion, and treatment exist that may reduce this burden. Several behaviors and diseases that affect

the respiratory system, such as tuberculosis, acquired immunodeficiency syndrome (AIDS),

pneumonia, occupational lung disease, lung cancer, and smoking, are covered in other focus area

chapters. Certain other important respiratory diseases, such as respiratory distress syndromes,

sarcoidosis, and chronic sinusitis, which are difficult to define, detect, prevent, or treat, are not

discussed in this chapter. Their omission, however, is not a reflection on the magnitude of the

health problems associated with them.

Asthma and COPD are among the 10 leading chronic conditions causing restricted activity. After

chronic sinusitis, asthma is the most common cause of chronic illness in children. 2 Methods are

available to treat these respiratory diseases and promote respiratory health.

Asthma

Issues and Trends

Asthma is a serious and growing health problem. An estimated 14.9 million persons in the

United States have asthma. 3 The number of people with asthma increased by 102 percent be-

tween 1979-80 and 1993-94.4

Asthma is responsible for about 500,000 hospitalizations,
3 5,000 deaths, 3 and 134 million days5

of restricted activity a year. Yet most of the problems caused by asthma could be averted if

persons with asthma and their health care providers managed the disease according to estab-

lished guidelines. Effective management of asthma comprises four major components: control-

ling exposure to factors that trigger asthma episodes, adequately managing asthma with medi-

cine, monitoring the disease by using objective measures of lung function, and educating asthma

patients to become partners in their own care. 2, 6 Such prevention efforts are essential to interrupt

the progression from disease to functional limitation and disability and to improve the quality of

life for persons with asthma.

In 1996, asthma was the 10th most common principal diagnosis in emergency department (ED)

visits.
3, 7 Among diseases commonly seen in outpatient departments, asthma was the ninth most

frequent diagnosis in 1996. 8 In 1995, some 9 million physician office visits were made for

asthma.8 From 1990 to 1992, persons with asthma spent an estimated 64 million days in bed

because of asthma, ranking asthma as the fourth highest chronic condition. 5 The proportion of

people with asthma who are limited in activity increased slightly from 19.4 percent in 1986-88 to

19.6 percent in 1994-96. 9
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Number of People With Asthma
(United States, 1979-94)

1979-80 1981-83 1984-86 1987-89 1990-92 1993-94

B Under 4 years

H5 to 14 years

S1 1 5 to 34 years

35 to 64 years

65 years and older

Source: CDC, NCHS. Surveillance for Asthma—United States,
1960-1995. Morbidity and Mortality Weekly Report 47(SS-1); 1-28, 1998.

Direct medical expenditures for asthma amounted to $3.64 billion in 1990, and indirect eco-

nomic losses accounted for an additional $2.6 billion.
10 Of direct medical care costs, approxi-

mately 57 percent was spent on hospitalizations ($1.6 billion), outpatient hospital visits ($190

million), and emergency department visits ($295 million). Physician-related services accounted

for 14 percent of the total expenditures, including $347 million for outpatient services. Prescrip-

tion medications represented 30 percent of direct medical costs. Such facts highlight the signifi-

cant cost of hospital care for asthma, compared to the more frequently used and less costly

outpatient and pharmaceutical services.

Indirect costs—nonmedical economic losses such as days missed from work or school, caregiver

costs, travel and waiting time, early retirement due to disability, and premature death—account

for slightly less than 50 percent of the total costs of asthma. Data suggest that the uneven distri-

bution of costs of asthma relates to nonscheduled acute or emergency care, indicating poor

asthma management and suboptimal outcomes. 11, 12

Environmental and occupational factors contribute to illness and disability from asthma. De-

creases in lung function and a worsening of asthma have been associated with exposure to

allergens, indoor pollutants (for example, tobacco smoke), and ambient air pollutants (for

example, ozone, sulfur dioxide, nitrogen dioxide, acid aerosols, and particulate matter). 13,14

Approximately 25 percent of children in the United States live in areas that exceed the Federal

Government's standard for ozone. 15 Occupational factors cause or trigger asthma episodes in 5 to

30 percent of adults with the disease.
16 Environmental factors are associated with upper respira-

tory infections, which contribute to illness and disability in children and adults.
17 (See Focus

Area 8. Environmental Health.)
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Disparities

Within the U.S. population, the health, economic, and social burdens of asthma vary. Dispropor-

tionate rates of death, hospitalization, emergency room use, and disability from asthma occur in

specific age, gender, racial, and ethnic groups.

While the number of adults with asthma is greater than the number of children with asthma, the

asthma rate is rising more rapidly- in preschool-aged children than in any other group. 1 In 1995,

the rate of self-reported asthma among children and adolescents under age 18 years was 7.5

percent, compared to 5.7 percent among the general population. The rates were higher in boys

under age 18 years than in girls in the same age group. The rates of self-reported asthma were

higher for women (6.7 percent) than men (5.2 percent) and higher for African Americans (6.7

percent) than whites (5.6 percent). 1 Among adults, women of all races have higher rates of

illness and death from asthma than men. 18

Death from asthma is 2 to 6 times more likely to occur among African Americans and Hispanics

than among whites. 1 Although the number of deaths annually from asthma is low compared to

other chronic diseases, the death rate for children aged 5 to 14 years and young adults aged 15 to

24 years doubled from 1979-80 to 1993-95 (from 1.5 to 3.7 deaths per million children aged 5 to

14 years and 2.8 to 6.3 deaths per million persons aged 15 to 34 years, respectively). 4 In 1993-

95, death rates are slightly higher overall in women than in men. 4

Rates of hospitalization for asthma demonstrate similar variations. Rates for African Americans

are almost triple those for whites. Rates are higher among women than among men. 1 Asthma

hospitalization rates have increased dramatically among children under age 5 years. From 1980

to 1993, the rate increased from 36 to 65 children hospitalized per 10,000 children under age 1

year. Some of this increase may be related to changes in diagnostic practices and changes in

coding and reimbursement, but a large portion represents a true increase in illness and disability.

In the inner city, patients frequently use EDs for asthma care. In 1993 and 1994, African Ameri-

cans were 4 times more likely than whites to visit an ED because of asthma. 1 Asthma patients in

general and high-risk inner-city patients—in particular, those with a history of severe asthma

who were hospitalized or visited the ED for asthma within the previous 2 years—need to be able

to recognize the signs and symptoms of uncontrolled asthma and know how to respond appropri-

ately.

The economic burden of asthma disproportionately affects patients with severe disease. Socio-

economic status, particularly poverty, appears to be an important contributing factor to asthma

illness, disability, and death. In the United States, the rate of asthma cases for nonwhites is only

slightly higher than for whites, yet the death, hospitalization, and ED visit rates for nonwhites

are more than twice those for whites. 1 Although reasons for these differences are unclear, they

likely result from multiple factors: high levels of exposure to environmental tobacco smoke,

pollutants, and environmental allergens (for example, house dust mites, cockroach particles, cat

and dog dander, and possibly rodent dander and mold); a lack of access to quality medical care;

and a lack of financial resources and social support to manage the disease effectively on a long-

term basis.
19 Research into the role of socioeconomic factors is needed to identify additional

prevention opportunities.

G-6 Action Against Asthma Mm 1000



Appendix G

Opportunities

Scientific research has led to greater asthma control than was available in the early 1980s. 6

Effective management of asthma includes four components: avoiding or controlling the factors

that may make asthma worse (for example, environmental and occupational allergens and

irritants), taking appropriate medications tailored to the severity of the disease, objective moni-

toring of the disease by the patient and the health care professional, and actively involving the

patient in managing the disease.6 Effective asthma management reduces the need for hospitaliza-

tions and urgent care visits (in either an ED or physician's office) and enables patients to enjoy

normal activities.
14,20

Advances in human genetics related to asthma are expected to provide better information about

the contribution of genetic variation to the development of disease when people are exposed to

certain environmental factors. The use of this genetic information will improve targeted disease

prevention and health management strategies for respiratory diseases.

Patient education is one of four components of effective asthma management. 6 Patients who are

taught asthma self-management skills are able to manage and control their disease better than

patients who do not receive education. 6 Patients need to learn to work with health care providers

to optimize asthma care. Thus, both patients and health care providers need to be trained and

educated on effective asthma management. Health outcomes for asthma—illness, disability,

quality of life, and death—are related directly to the actions of health care professionals and

patients. The National Asthma Education and Prevention Program (NAEPP) provides guidelines

for diagnosis and management which should be incorporated into the curricula of health profes-

sional schools. 6, 21 Currently, there are no national data systems for tracking the training of health

care providers in asthma management. Therefore, the issue is not covered in this focus area's

objectives. It represents an important research and data collection agenda for the coming decade.

In addition, research to identify the primary causes of development of asthma is a high priority.

Such research can provide a scientific basis for efforts to prevent the development of asthma.

To control asthma effectively, asthma patients, particularly those on daily medication, need an

"asthma action plan" developed under their physician's guidance. The plan spells out when and

how to take medicines correctly, as well as what to do when asthma worsens. The treatment of

persistent asthma emphasizes daily long-term therapy aimed at the underlying inflammation and

preventing symptoms, rather than relying solely on treating symptoms with short-acting inhaled

medication, such as a short-acting beta agonist medication. Use of more than one canister of the

medication per month is an indication of uncontrolled asthma and the need to start or increase

long-term preventive therapy. Patients also need to work with health care providers during

followup visits, particularly after being hospitalized, to make sure they understand and are able

to follow the long-term management plan.

Working with local community groups to mobilize community resources for a comprehensive,

culturally and linguistically competent approach to controlling asthma among high-risk popula-

tions is a priority. From a community-based perspective, States need to track occupational and

environmental factors that cause or trigger asthma episodes. Such surveillance efforts should

include collecting State-based data on the proportion of the population with asthma and monitor-

ing occupational and environmental exposures and their impact on illness and disability related

to asthma. Efforts directed to improving the environmental management of asthma also include

reducing exposure to allergens and irritants, such as environmental tobacco smoke, and outdoor

air pollution from ozone, sulfur dioxide, and particulate diesel matter. (See Focus Area 8.

Environmental Health.)
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Professional organizations, lay volunteer groups, Federal agencies, and the private sector have

worked together and with NAEPP to implement a spectrum of asthma programs at national and

local community levels. For example, numerous publications, media campaigns, and conferences

target different audiences. Intensified efforts are planned to reach primary care providers,

patients, and school personnel. 1821 A high-level work group convened by the U.S. Department of

Health and Human Services in 1997 assessed the most urgent needs for tackling the growing

problem of asthma. The work group's department-wide strategic plan, Action Against Asthma,

identified opportunities and presented a coordinated approach for improving asthma prevention

and management. 18

Chronic Obstructive Pulmonary Disease

Issues and Trends

COPD includes chronic bronchitis and emphysema—both of which are characterized by irrevers-

ible airflow obstruction and often exist together. Similar to asthma, COPD may be accompanied

by an airway hyper responsiveness. Most patients with COPD have a history of cigarette smok-

ing. COPD worsens over time with continued exposure to a causative agent—usually tobacco

smoke or sometimes a substance in the workplace or environment.

COPD occurs most often in older people. As much as 10 percent of the population 65 years of

age and over is estimated to have COPD.2 COPD has a major impact on health care, illness,

disability, and death in the older population, and the magnitude of the problem is growing. Since

1980, the prevalence and age-adjusted death rate for COPD increased more than 30 percent. 2,22' 23

Most of the increase occurred in people over age 65 years. Taking into account the expected

aging of the U.S. population over the next 10 to 30 years as well as the improved management of

other smoking-related diseases, any decline in the proportion of persons with COPD is unlikely

without substantial changes in risk factors, mainly reductions in cigarette smoking. This is

important for both men and women, given the modest decline in cigarette smoking rates from

1990 to 1995. 23

Between 80 and 90 percent of COPD is attributable to cigarette smoking. However, not all

smokers develop COPD, and not all patients with COPD are smokers or have smoked in the

past.
24, 25 Individual susceptibility to the adverse health effects of cigarette smoke on the lung

appears to vary within the general population. Some 10 to 15 percent of smokers show a rate of

decline in lung function that will result in COPD with severe disability. Smoking cessation is the

only treatment that slows the decline. Susceptible smokers who stop smoking do not regain lost

lung function,26 but the rate of loss will return to what is normal for a nonsmoker.

How cigarette smoking causes COPD is an active area of research. The development of COPD

—

in particular, emphysema—is thought to be due to a chemical imbalance in the lungs caused by

cigarette smoke. 27 In some individuals, emphysema occurs because of a genetic deficiency.

Emphysema due to genetic deficiency, called familial emphysema, occurs even in nonsmokers,

but smoking hastens its occurrence. Familial emphysema probably accounts for less than 5

percent of all cases of COPD.28

Smoking and occupational exposures together cause respiratory diseases and lung cancer. 29
'
30

Miners, firefighters, metal workers, grain handlers, cotton workers, paper mill workers, agricul-

tural workers, construction workers who handle cement, and others employed in occupations
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associated with prolonged exposure to dusts, fumes, or gases develop significant airflow obstruc-

tion, coughing, phlegm, dyspnea, wheezing, and reduced lung function. 28, 30, 31

Population studies have shown that chronic exposure to air pollution has an independent adverse

effect on lung function.32 - 33 A multi-year study of the respiratory effects of long-term exposure to

environmental tobacco smoke and air pollution reported that both long-term ozone and child-

hood exposure to maternal tobacco smoke were associated with diminished lung function in

college students.
34 Viral infections also may contribute to susceptibility to COPD, and they are

considered to play a role in the onset of airflow obstruction.

The direct costs of health care services and indirect costs through loss of productivity related to

COPD amounted to $26 billion in 1998. 27 About 14 million persons in the United States have

COPD—about 12.5 million have chronic bronchitis and 1.9 million have emphysema. 28 Emphy-

sema has not increased, but since 1980, cases of chronic bronchitis increased 75 percent. 28

Because national data systems will not be available in the first half of the decade for tracking

progress, two subjects of interest concerning respiratory diseases are not addressed in this focus

area's objectives. Representing a research and data collection agenda for the coming decade, the

topics cover cultural competence and early detection. The first topic addresses increasing the

proportion of primary care providers who are trained to provide culturally competent health

services to racial and ethnic groups seeking care for chronic obstructive pulmonary disease. The

second involves increasing the proportion of primary care providers who are trained to use

appropriate lung function tests to recognize the early signs of chronic obstructive pulmonary

disease before the disease becomes serious and disabling.

Disparities

Reliable statistics are not as available for COPD total cases, illness, disability, or death in

African Americans, Hispanics, and other ethnic groups as for whites. 35,36 From 1982 to 1984, the

proportion of adults with COPD was 6.2 percent among whites and 3.2 percent among African

Americans. In 1982, the age-adjusted COPD death rate for whites was 16.6 deaths per 1,000

population and 12.8 deaths per 1,000 for African Americans. Among the Hispanic groups

studied, Puerto Ricans demonstrated a higher proportion of chronic bronchitis (2.9 percent) than

Mexican Americans (1.7 percent) or Cuban Americans (1.7 percent). 35,36

In 1995, the proportion of the population with COPD was 5 percent in men aged 45 to 64 years

and 11 percent in men aged 65 years or older. The proportion was 10 percent in women aged 45

to 64 years and 9 percent in women aged 65 to 74 years.

Death from COPD is more common in men than in women, and the death rate increases steeply

with age. 28, 37 Men and women have similar COPD death rates before age 55 years, but the rate

for men rises thereafter. At age 70 years, the rate for men is more than double that for women,

and at age 85 years and older, the COPD death rate for men is 3.5 times that for women. 38 The

proportion was 8 percent for whites aged 45 to 64 years and 10 percent for whites aged 65 years

and older. The proportion of African Americans with COPD was 6 percent for those aged 45 to

64 years and 8 percent for those aged 65 years and older.
2 COPD death rates were lower in the

Hispanic groups than in non-Hispanic whites; however, these rates have been increasing for

Hispanics. 35
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Women might be more susceptible than men to developing COPD when exposed to risk factors

such as tobacco smoke. 39 The beneficial effects of stopping smoking on the rate of lung function

decline may be greater for women than men.40

Opportunities

Primary care physicians are in a key position to provide optimal care to patients with COPD and

to provide counseling during clinical or health center visits to patients who smoke. Effective

tests are available to screen patients for COPD, and primary care physicians need to be trained in

the latest methods to detect and treat the disease.

Obstructive Sleep Apnea

Issues and Trends

Some 18 million persons in the United States were estimated to have OSA in 1993.41 OSA
affects all races, ages, and socioeconomic and ethnic groups.42 Because OSA causes serious

disturbances in normal sleep patterns, patients experience excessive daytime sleepiness and

impaired performance. Common consequences of OSA range from personality changes and

sexual dysfunction to falling asleep at work or while driving. 41, 42

OSA symptoms include many repeated involuntary breathing pauses during sleep. The breathing

pauses often are accompanied by choking sensations that may wake the patient. Other symptoms

include intermittent snoring, awakening from sleep (poor sleep), early morning headaches, and

excessive daytime sleepiness.

OSA can increase the seriousness of other lung diseases that decrease airflow, such as asthma

and COPD. Cardiovascular deaths alone due to OSA have been estimated at 38,000 a year.
41

Individuals with OSA often do not recognize reductions in alertness, diminished productivity,

and discord in interpersonal relationships as part of the syndrome. Persons affected by OSA, for

example, are seven times more likely to be involved in multiple vehicular crashes.43 In children,

OSA can disrupt sleep. OSA also may cause daytime behavioral problems that affect workplace

performance and affect their learning ability in school.

Infants with siblings or parents who have OSA inherit an increased risk of sudden infant death

syndrome (SIDS).44 This tragic sleep-related breathing disorder takes the lives of more infants

than all other causes combined.

Disparities

OSA is prevalent particularly in men over age 50 years and in postmenopausal women, when

hormonal changes appear to increase risk. The risk of OSA also is increased in certain racial and

ethnic groups. Among young African Americans, the likelihood of experiencing OSA symptoms

is twice that of young whites.45 Nearly 50 percent of OSA patients have high blood pressure.
46 ' 47, 48
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Opportunities

A major factor in the pervasiveness of OSA's effects on health and society has been the failure to

educate Americans—and especially health care practitioners—about the disorder. A wide range

of behavioral, mechanical, and surgical treatments can be used to manage OSA symptoms.

Providing persons at risk with culturally and linguistically appropriate information about OSA
could enable them to prevent or lessen the effects of OSA. Improved awareness of OSA symp-

toms represents a major public health challenge.

Primary care providers are an important barometer of OSA awareness because they are a first

stop for patients who are seeking appropriate diagnosis and treatment. However, only 79 cases of

sleep disorder were diagnosed in a sample of 10 million patient records from 1989 and 1990. 41 In

1990 about a third of the medical schools in the United States offered no training in sleep

medicine, and another third provided less than 2 hours on average for all sleep topics.
49 Data

systems to track the training of health care providers in OSA over the decade are not currently

available, and therefore the issue is not addressed in this focus area's objectives. However, it

represents an important research and data collection agenda. In the absence of strong educational

models for physicians, the risk remains high that OSA will be misdiagnosed and mismanaged.

The National Commission on Sleep Disorders Research41 was established by the U.S. Congress

in 1988 to assess the societal and economic impact of sleep disorders and the resources available

to promote the prevention, diagnosis, and treatment of such disorders. In a 1994 report to Con-

gress, the Commission concluded that even though the science of sleep disorders is not fully

developed, such disorders can be prevented. The commission recommends that research on the

natural history of sleep disorders be made an urgent national concern. Epidemiologic studies

must be conducted to evaluate risk factors that lead to sleep disorders and to determine which

sleep disorders lead to other serious health problems.

Interim Progress Toward Year 2000 Objectives

For the three objectives specific to asthma in Healthy People 2000, available data indicate

movement away from the targets as the rate of hospitalizations and activity limitation increase

and a movement toward the target for increasing the proportion of persons with asthma who
receive patient education. There were no objectives in Healthy People 2000 for COPD and OSA.

Note: Unless otherwise noted, data are from Centers for Disease Control and Prevention, National Center for

Health Statistics, Healthy People 2000 Review, 1998-99.
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Healthy People 2010—Summary of Objectives

Respiratory Diseases

Goal: Promote respiratory health through better prevention, detection, treatment,

and education.

Number Objective

Asthma

24-1 Deaths from asthma

24-2 Hospitalizations for asthma

24-3 Hospital emergency department visits for asthma

24-4 Activity limitations

24-5 • School or work days lost

24-6 Patient education

24-7 Appropriate asthma care

24-8 Surveillance systems

Chronic Obstructive Pulmonary Disease (COPD)

24-9 Activity limitations due to chronic lung and breathing problems

24-1 Deaths from COPD

Obstructive Sleep Apnea (OSA)

24-11 Medical evaluation and followup

24-12 Vehicular crashes related to excessive sleepiness
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Healthy People 2010 Objectives

Asthma

24-1 . Reduce asthma deaths.

Target and baseline:

Objective Age Group 1998 Baseline* 2010 Target

Rate per Million

24-1 a. Children under age 5 years 1.7 1.0

24-1 b. Children aged 5 to 14 years 3.2 1.0

24-1 c. Adolescents and adults aged 15

to 34 years 5.9 3.0

24-1 d. Adults aged 35 to 64 years 17.0 9.0

24-1 e. Adults aged 65 years and older 87.5 60.0

*Preliminary data.

Target setting method: Better than the best.

Data source: National Vital Statistics System (NVSS), CDC, NCHS.
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Asthma Deaths

Select Age Groups, 1997*

24-1 a. 24-1 b. 24-1 c. 24-1 d. 24-1 e.

Children Children Persons Persons Persons

Under Age Aged 5 to Aged 15 to Aged 35 to Aged65Yrs

5 Years 14 Years 34 Years 64 Years and Older

Rate per Million

TOTAL 1.8 3.1 6.2 18.9 85.9

Race and ethnicity

American Indian or

Alaska Native DSU DSU DSU DSU DSU

Asian or Pacific Islander DSU DSU DSU 22.3 141.2

Asian DSU DSU DSU DSU DSU

Native Hawaiian and

other Pacific Islander DSU DSU DSU DSU DSU

Black or African American 7.6 9.7 17.4 52.7 120.2

White DSU 1.8 4.3 14.3 81.5

Hispanic or Latino DSU DSU 4.8 17.1 81.8

Not Hispanic or Latino 2.2 3.4 6.4 19.1 86.1

Black or African American 7.8 10.1 18.1 54.6 122.7

White DSU 1.9 4.2 13.8 81.0

Gender

Female DSU 2.8 5.2 23.5 99.5

Male 2.3 3.3 7.2 14.2 66.3

Education (aged 25 to 64 years)

Less than high school NA NA 12.5 30.6 NA

High school graduate NA NA 10.5 23.4 NA

At least some college NA NA 4.3 11.1 NA

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable. NA = Not applicable.

*New data for population groups will be added when available.
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24-2. Reduce hospitalizations for asthma.

Target and baseline:

Objective Age Group

24-2a.

24-2b.

24-2C.

Children under age 5 years

Children and adults aged 5 to 64 years*

Adults aged 65 years and older*

1997 Baseline 2010 Target

Rate per 1 0,000

60.9 25

13.8 8

19.3 10

*Age adjusted to the year 2000 standard population.

Target setting method: Better than the best.

Data source: National Hospital Discharge Survey (NHDS), CDC, NCHS.

Select Age Groups, 1997

Asthma Hospitalizations

24-2a.

Children

Under Age
5 Years

24-2b. 24-2C.

Persons Persons
Aged 5 to Aged 65 Years

64 Years* and Older*

TOTAL

Race and ethnicity

60.9

Rate per 10,000

13.8

Female

Male

45.3

75.9

17.3

10.2

19.3

American Indian or Alaska Native DSU DSU DSU

Asian or Pacific Islander DSU DSU DSU

Asian DNC DNC DNC

Native Hawaiian and other Pacific Islander DNC DNC DNC

Black or African American 125.6 26.4 26.5

White 33.3 9.3 15.4

Hispanic or Latino DSU DSU DSU

Not Hispanic or Latino DSU DSU DSU

Black or African American DSU DSU DSU

White DSU DSU DSU

Gender

24.7

11.7

DNA = Data have not been analyzed.DNC = Data are not collected.DSU = Data are statistically unreliable.

*Age adjusted to the year 2000 standard population.

Mva 2.000 Action Against Asthma G-15



Appendix G

24-3. Reduce hospital emergency department visits for asthma.

Target and baseline:

Objective Age Group

24-3a. Children under age 5 years

24-3b. Children and adults aged 5 to 64 years

24-3c. Adults aged 65 years and older

Target setting method: Better than the best.

Data source: National Hospital Ambulatory Medical Care Survey (NHAMCS), CDC,
NCHS.

Hospital Emergency Department Visits for Asthma

Age Groups, 1995-97 24-3a. 24-3b. 24-3c.

Children Persons Persons
Under Age Aged 5 to Aged 65 Years

5 Years 64 Years and Older

Rate per 10,000

1995-97 Baseline 2010 Target

Rate per 10,000

150.0 80

71.1 50

29.5 15

TOTAL 150.0 71.1 29.5

Race and ethnicity

American Indian or Alaska Native DSU DSU DSU

Asian or Pacific Islander DSU DSU DSU

Asian DNC DNC DNC

Native Hawaiian and other Pacific Islander DNC DNC DNC

Black or African American 407.2 191.7 90.8

White 101.7 53.4 23.1

Hispanic or Latino DSU DSU DSU

Not Hispanic or Latino DSU DSU DSU

Black or African American DSU DSU DSU

White DSU DSU DSU

Gender

Female 103.0 83.6 37.8

Male 195.5 57.9 17.9

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
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24-4. Reduce activity limitations among persons with asthma.

Target: 1 percent.

Baseline: 19.5 percent of persons with asthma in 1994-96 (age adjusted to the year

2000 standard population).

Target setting method: Better than the best.

Data source: National Health Interview Survey (NHIS), CDC, NCHS.

Persons With Asthma, 1994-96

TOTAL

Race and ethnicity

Activity Limitations

Percent

19.5

American Indian or Alaska Native

Asian or Pacific Islander

Asian

Native Hawaiian and other Pacific Islander

Black or African American

White

Hispanic or Latino

Not Hispanic or Latino

Black or African American

White

Gender

DSU

DSU

DSU

DSU

26.3

18.3

22.4

19.2

26.0

17.8

Female

Male

Family income level

20.9

17.3

Poor

Near poor

Middle/high income

28.2

20.0

16.4

DNA = Data have not been analyzed. DNC = Data are not collected. DSU - Data are statistically unreliable.

Note: Age adjusted to the year 2000 standard population.

May 2000 Action Against Asthma G-17



Appendix G

24-5. (Developmental) Reduce the number of school or work days
missed by persons with asthma due to asthma.

Potential data source: National Health Interview Survey (NHIS), CDC, NCHS.
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24-6. Increase the proportion of persons with asthma who
receive formal patient education, including information about

community and self-help resources, as an essential part of the

management of their condition.

Target: 30 percent.

Baseline: 6.4 percent of persons with asthma received formal patient education in 1998

(preliminary data; age adjusted to the year 2000 standard population).

Target setting method: Better than the best.

Data source: National Health Interview Survey (NHIS), CDC, NCHS.

Persons With Asthma, 1993*

TOTAL

Race and ethnicity

Patient Education

Percent

10

American Indian or Alaska Native

Asian or Pacific Islander

Asian

Native Hawaiian and other Pacific Islander

Black or African American

White

DSU

DSU

DSU

DSU

DSU

10

Hispanic or Latino

Not Hispanic or Latino

Black or African American

White

Gender

DSU

11

DSU

11

Female

Male

Family income level

11

9

Poor

Near poor

Middle/high income

DSU

DSU

11

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.

Note: Age adjusted to the year 2000 standard population.

*New data for population groups will be added when available.
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24-7. (Developmental) Increase the proportion of persons with asthma
who receive appropriate asthma care according

to the NAEPP Guidelines.

24-7a. Persons with asthma who receive written asthma management plans from their

health care provider.

24-7b. Persons with asthma with prescribed inhalers who receive instruction on how to

use them properly.

24-7c. Persons with asthma who receive education about recognizing early signs and

symptoms of asthma episodes and how to respond appropriately, including instruction

on peak flow monitoring for those who use daily therapy.

24-7d. Persons with asthma who receive medication regimens that prevent the need for

more than one canister of short-acting inhaled beta agonists per month for relief of

symptoms.

24-7e. Persons with asthma who receive followup medical care for long-term

management of asthma after any hospitalization due to asthma.

24-7f. Persons with asthma who receive assistance with assessing and reducing

exposure to environmental risk factors in their home, school, and work environments.

Potential data source: National Health Interview Survey (NHIS), CDC, NCHS.

24-8. (Developmental) Establish in at least 15 States a surveillance

system for tracking asthma death, illness, disability, impact of

occupational and environmental factors on asthma, access to

medical care, and asthma management.

Potential data sources: Council of State and Territorial Epidemiologists; Association of

Schools of Public Health.
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Chronic Obstructive Pulmonary Disease

24-9. Reduce the proportion of adults whose activity is limited due to

chronic lung and breathing problems.

Target: 1 .5 percent.

Baseline: 2.2 percent of adults had activity limitations due to chronic lung and breathing

problems in 1997 (age adjusted to the year 2000 standard population).

Target setting method: Better than the best.

Data source: National Health Interview Survey (NHIS), CDC, NCHS.

Adults Aged 45 Years and Older, 1997

TOTAL

Race and ethnicity

Chronic

Obstructive

Pulmonary Disease

Cases

Percent

2.2

American Indian or Alaska Native

Asian or Pacific Islander

Asian

Native Hawaiian and other Pacific Islander

Black or African American

White

Hispanic or Latino

Not Hispanic or Latino

Black or African American

White

Gender

DSU

DSU

DSU

DSU

2.3

2.3

1.7

2.3

2.2

2.3

Female

45 to 64 years

65 years and older

Male

45 to 64 years

65 years and older

Family income level

2.1

1.6

3.0

2.5

1.6

4.1

Poor 5.2

Near poor 4.0

Middle/high income 1.8

DNA = Data have not been analyzed. DNC - Data are not collected. DSU = Data are statistically unreliable.

Note: Age adjusted to the year 2000 standard population.
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24-10. Reduce deaths from chronic obstructive pulmonary
disease (COPD) among adults.

Target: 18 deaths per 100,000 adults.

Baseline: 120.9 deaths from COPD per 100,000 persons aged 45 years and older in

1998 (preliminary data; age adjusted to the year 2000 standard population).

Target setting method: 85 percent improvement.

Data source: National Vital Statistics System (NVSS), CDC, NCHS.

Adults Aged 45 Years and Older, 1997*

TOTAL

Race and ethnicity

Chronic

Obstructive

Pulmonary Disease

Deaths

Rate per 100,000

117.4

American Indian or Alaska Native

Asian or Pacific Islander

Asian

Native Hawaiian and other Pacific Islander

Black or African American

White

Hispanic or Latino

Not Hispanic or Latino

Black or African American

White

Gender

75.9

55.1

DNC

DNC

82.4

122.2

55.3

120.8

84.2

125.3

Female

Male

Education (ages 25 to 64 years)

107.4

134.9

Less than high school

High school graduate

At least some college

18.8

12.9

4.6

DNA = Data have not been analyzed. DNC = Data are not collected. DSL) = Data are statistically unreliable.

Note: Age adjusted to the year 2000 standard population.

*New data for population groups will be added when available.
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Obstructive Sleep Apnea

24-11. (Developmental) Increase the proportion of persons with

symptoms of obstructive sleep apnea whose condition is

medically managed.

24-11 a. Persons with excessive daytime sleepiness, loud snoring, and other signs

associated with obstructive sleep apnea who seek medical evaluation.

24-11 b. Persons with excessive daytime sleepiness, loud snoring, and other signs

associated with obstructive sleep apnea who receive followup medical care for long-term

management of their condition.

Potential data source: National Health Interview Survey (NHIS), CDC, NCHS.

24-12. (Developmental) Reduce the proportion of vehicular crashes

caused by persons with excessive sleepiness.

Potential data sources: National Health Interview Survey (NHIS), CDC, NCHS; Fatal

Accident Reporting System (FARS), U.S. Department of Transportation, National

Highway Traffic Safety Administration.

Related Objectives From Other Focus Areas

1

.

Access to Quality Health Services

1-10. Delay or difficulty in getting emergency care

7. Educational and Community-Based Programs

7-8. Satisfaction with patient education

7-10. Culturally appropriate community health promotion

8. Environmental Health

8-1

.

Harmful air pollutants

8-2. Alternative modes of transportation

8-3. Cleaner alternative fuels

8-4. Airborne toxins

8-14. Toxic pollutants

8-16. Indoor allergens

8-17. Office building air quality

8-20. School policies to protect against environmental hazards

8-23. Substandard housing

8-26. Information systems used for environmental health

8-27. Monitoring environmentally related diseases
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8-28. Local agencies using surveillance data for vector control

11. Health Communication

11-6. Satisfaction with providers' communication skills

15. Injury and Violence Prevention

1 5-1 5. Deaths from motor vehicle crashes

15-17. Nonfatal motor vehicle injuries

20. Occupational Safety and Health

20-1

.

Work-related injury deaths

20-2. Work-related injuries

20-4. Pneumoconiosis deaths

22. Physical Activity and Fitness

22-6. Moderate physical activity in young persons

22-7. Vigorous physical activity in young people

23. Public Health Infrastructure

23-2. Public access to information and surveillance data

23-6. Data for all population groups

23-6. National tracking of Healthy People 201 objectives

23-7. Timely release of data on objectives

23-10. Continuing education and training by public health agencies

23-16. Data on public health expenditures

23-17. Prevention research

27. Tobacco Use

27-1

.

Adult tobacco use

27-2. Adolescent tobacco use

27-3. Initiation of tobacco use

27-4. Age at first use of tobacco

27-5. Smoking cessation by adults

27-6. Smoking cessation during pregnancy

27-7. Smoking cessation by adolescents

27-8. Insurance coverage of cessation treatment

27-9. Exposure to tobacco smoke at home among children

27-10. Exposure to environmental tobacco smoke

27-11

.

Smoke-free and tobacco-free schools

27-12. Worksite smoking policies

27-13. Smoke-free indoor air laws

27-14. Enforcement of illegal tobacco sales to minors laws

27-15. Retail license suspension for sales to minors

27-16. Tobacco advertising and promotion targeting adolescents and young adults

27-17. Adolescent disapproval of smoking
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27-18. Tobacco control programs

27-19. Preemptive tobacco control laws

27-20. Tobacco product regulation

27-21. Tobacco tax

Terminology

(A listing of all abbreviations and acronyms used in this publication

appears in Appendix K.)

Ambulatory care: Medical care provided at hospital emergency rooms and outpatient depart-

ments.

Asthma: A lung disease characterized by airway constriction, mucus secretion, and chronic

inflammation, resulting in reduced airflow and wheezing, coughing, chest tightness, and diffi-

culty breathing.

Chronic bronchitis: A lung disease characterized by the presence of chronic productive cough

most days for 3 months in each of 2 successive years.

Chronic obstructive pulmonary disease (COPD): A lung disease characterized by airflow

obstruction due to chronic bronchitis and emphysema, two diseases that often occur together.

COPD is one of the most common respiratory conditions among adults worldwide and is the

fourth leading cause of death in the United States.

Dyspnea: Shortness of breath.

Emphysema: Abnormal permanent enlargement of the airspaces in the lungs accompanied by

coughing and difficulty breathing.

Epidemiologic studies: Studies of disease occurrence.

Obstructive sleep apnea (OSA): An illness characterized by snoring, partial or complete

cessation of breathing during sleep, reductions in blood oxygen levels, severe sleep disruptions,

and excessive daytime sleepiness. OSA is a chronic breathing problem with serious effects on

individual health and productivity, including an inheritable risk of sudden infant deaths, behavior

and learning disturbances, injury from accidents, and reduced quality of life.

Rate: The basic measure of disease occurrence that most clearly expresses the probability of risk

of disease in a defined population over a specified period of time. A rate is defined as:

Number of events

Population at risk
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Executive Summary

The statistics are disturbing. The Centers for Disease Control and Prevention (CDC) esti-

mates that asthma affected about 17.3 million individuals in the United States in 1998. It

is the most common chronic illness among children in the United States and one of the

most common chronic illnesses overall in the country. Although by many measures the health of

Americans is improving, CDC notes the self-reported prevalence rate for asthma increased 75%
from 1980 to 1994. Studies show that asthma mortality is disproportionately high among African

Americans and in urban areas that are characterized by high levels of poverty and minority

populations. Nor is the phenomenon limited to the United States. The prevalence of asthma in

some other parts of the world—including Australia, New Zealand, Ireland, and the United

Kingdom—exceeds that of the United States.

Researchers have wondered whether the indoor environment may play a role in the increasing

asthma problem. There is ample justification for this speculation. We know, for example, that

individuals spend nearly all of their time indoors—most of it in their own homes—and that many

of the exposures thought to be associated with asthma occur predominately indoors. If the indoor

environment plays a role, then interventions to limit or eliminate exposures there have the

potential to help asthmatics and perhaps result in primary prevention of the illness.

Against this backdrop, the U.S. Environmental Protection Agency (EPA) is developing an

outreach strategy focused on reducing asthma-related morbidity and mortality potentially associ-

ated with exposure to indoor environments. To help ensure that such efforts are based on sound

science, EPA requested that the National Academies undertake an assessment of asthma and its

relationship to indoor air quality. The EPA charged the committee with two primary objectives:

1. To provide the scientific and technical basis for communications to the public on the

health impacts of indoor pollutants related to asthma, and mitigation and prevention

strategies to reduce these pollutants.

2. To help determine what research is needed in these areas.

This report presents the results of that assessment.

Organization and Framework

The content of this report reflects the committee's goal to speak to a wide-ranging audience of

science, health, and engineering professionals; government officials; and interested members of

the public. The material presented thus covers a broad range of topics in order to establish a

common base of knowledge for the reader. The scope of this material is far too vast for any one

book to deal with comprehensively. Other publications, cited throughout the report, go into

greater detail on specific issues.

The major topics addressed in the report are the following:

the definition of asthma and the characteristics of its clinical presentation (Chapter 1);

methodologic issues in evaluating the evidence regarding indoor air exposures and

asthma, including the categorizations used to summarize the evidence and the frame-

work for considering exposure to indoor sources (Chapter 2);
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TABLE 1 Indoor Exposures Addressed in This Report

Animals

Cats

Dogs

Rodents

Cows and horses

Domestic birds

Cockroaches

House dust mites

Endotoxins

Biological

Fungi or molds

Houseplants

Pollen

Infectious agents

Rhinovirus

Respiratory syncytial virus

Chlamydia trachomatis

Chlamydia pneumoniae

Mycoplasma pneumoniae

N0
2
, NO^ (nitrogen oxides)

Pesticides

Ozone*

Particulate matter with sources

other than ETS*

SO,, SO .(sulfur oxides)*

Chemical

Plasticizers

Volatile organic compounds
Formaldehyde

Fragrances

Environmental Tobacco Smoke (ETS)

*An outdoor air pollutant potentially associated with asthma that can penetrate the indoor environment and

that may in some cases have indoor sources. Since the committee's mandate was to address indoor air pollutants, the

discussion of this agent is less detailed than others in the report and no conclusions are drawn concerning outdoor

exposures and asthma outcomes.

patterns of asthma morbidity and mortality (Chapter 3);

b the pathophysiology of asthma—that is, the molecular mechanisms that underlie the

structural and functional changes in the lungs and airways of asthmatics (Chapter 4);

the committee's review of the state of the scientific literature regarding indoor air expo-

sures and the exacerbation and development of asthma—Table 1 lists the biologic and

chemical exposures addressed in this report (Chapters 5-7);

the scientific literature on general exposures in indoor environments (Chapters 8-9); and

a how indoor exposures to pollutants associated with the incidence or symptoms of asthma

are affected by building ventilation and particle air cleaning (Chapter 10).

The committee faced a significant challenge in conducting its review—research on asthma is

burgeoning and significant new papers are constantly being published. Although the committee

did its best to paint an accurate picture of the state of the science at the time the report was

completed, it is inevitable that research advances will overtake its conclusions.
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Conclusions About the Relationship

Between Indoor Exposures and Asthma

The committee used a uniform set of categories to summarize its conclusions regarding the

association between exposure to an indoor agent and asthma development and exacerbation, and

the effectiveness of exposure mitigation and prevention measures. Box 1 lists the definitions of

these categories. The distinctions among categories reflect the committee's judgment of the

overall strength, quality, and persuasiveness of the scientific literature evaluated. Chapter 2

details the methodologic considerations underlying the categorizations and their definitions.

The sections below are a synopsis of the committee's findings. Chapters 5 through 10 address

the reasoning underlying the conclusions and present the findings in greater detail.

BOX 1 - Categories of Evidence Used in This Report

Sufficient Evidence of a Causal Relationship

Evidence is sufficient to conclude that a causal relationship exists between the action or

agent and the outcome. That is, the evidence fulfills the criteria for "Sufficient Evidence of

an Association" below and in addition satisfies criteria regarding the strength of association,

biologic gradient (dose-response effect), consistency of association, biologic plausibility

and coherence, and temporality used to assess causality.

Sufficient Evidence of an Association

Evidence is sufficient to conclude that there is an association. That is, an association between

the action or agent and the outcome has been observed in studies in which chance, bias,

and confounding can be ruled out with reasonable confidence. For example, if several

small studies that are free from bias and confounding show an association that is consistent

in magnitude and direction, there may be sufficient evidence of an association.

Limited or Suggestive Evidence of an Association

Evidence is suggestive of an association between the action or agent and the outcome but

is limited because chance, bias, and confounding cannot be ruled out with confidence. For

example, at least one high-quality study shows a positive association, but the results of

other studies are inconsistent.

Inadequate or Insufficient Evidence to Determine Whether or Not an Association Exists

The available studies are of insufficient quality, consistency, or statistical power to permit a

conclusion regarding the presence or absence of an association; or no studies exist that

examine the relationship. For example, available studies have failed to adequately control

for confounding or have inadequate exposure assessment.

Limited or Suggestive Evidence of No Association

Several adequate studies are mutually consistent in not showing an association between

the action or agent and the outcome. A conclusion of "no association" is inevitably limited

to the conditions, level of exposure, and length of observation covered by the available

studies. In addition, the possibility of a very small elevation in risk at the levels of exposure

studied can never be excluded.
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Exposure Settings

The indoor exposures considered in this report are highly dependent on the characteristics of the

outdoor and indoor environment and its occupants. For example, house dust mites are a very

common exposure in temperate and humid regions. They are found primarily within residences,

concentrated in the bedroom. Cockroaches, which also thrive in temperate and humid regions,

are an important exposure in some urban environments. They are found primarily near food

sources. Fungi are ubiquitous and have been the primary source of allergen for several studied

populations. Endotoxins may be found in humidifiers and in bacteria from other indoor, as well

as outdoor sources. In some environments, exposure to animal allergens; molds; environmental

tobacco smoke (ETS); indoor combustion products; and chemicals used in cleaning, building

materials, and furnishings may be important. Many of these pollutants are also present in out-

door air, and indoor exposures can result from the infiltration of outdoor air into buildings.

Indoor Air Exposures and Asthma Exacerbation

Studies of asthma can be divided into those dealing with factors leading to the development of

asthma and those dealing with factors that exacerbate the illness in known asthmatics. Most of

the research on this topic addresses "asthma exacerbation," the onset or worsening of symp-

toms—some combination of shortness of breath, cough, wheezing, and chest tightness—in

someone who already has developed asthma.

Epidemiologic investigations, challenge studies, and clinical experience have yielded solid

information on the potential for many indoor exposures to exacerbate asthma. The committee

found sufficient evidence to conclude that there is a causal relationship between

exposure to the allergens produced by cats, cockroaches, and house dust mites, and

exacerbations of asthma in sensitized individuals; and

ETS exposure and exacerbations of asthma in preschool-aged children.

There is sufficient evidence of an association between several exposures and exacerbations of

asthma. Dog allergen exposure is associated with exacerbation of asthma in individuals specifi-

cally sensitized to these allergens. Fungal exposure is associated with exacerbation in sensitized

asthmatics and may be associated with nonspecific chest symptoms. Research indicates that

rhinovirus infection is associated with wheezing and exacerbations in asthmatics. There is also

sufficient evidence to conclude that brief high-level 1 exposures to N0
2
and increased airway

responses among asthmatic subjects to both nonspecific chemical irritants and inhaled allergens.

Damp conditions are associated with the presence of symptoms considered to reflect asthma;

symptom prevalence among asthmatics is also related to dampness indicators. The factors related

to dampness that may actually lead to asthma exacerbation are not yet confirmed, but probably

relate to dust mite and fungal allergens. There is sufficient evidence that some nonresidential

buildings provide exposures that exacerbate asthma. However, the specific agents responsible for

such exacerbations are as yet unstudied.

At concentrations that may occur only when gas appliances are used in poorly ventilated kitchens.
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Limited or suggestive evidence was found for an association between exposures to domestic

birds and exacerbation of asthma, although it is unclear what portion of this association is

attributable to an allergic asthmatic response to the mites harbored by these birds. There is also

limited or suggestive evidence of a relationship between

exposure to the infectious agents respiratory syncytial virus (RSV), Chlamydia

pneumoniae, and Mycoplasma pneumoniae, and exacerbation of asthma;

chronic ETS exposure and exacerbation of asthma in older children and adults;

acute ETS exposure and exacerbation of asthma in individuals responsive to this expo-

sure;

nonacute, nonoccupational formaldehyde exposure and wheezing and other respiratory

symptoms; and

exposure to certain fragrances and the manifestation of respiratory symptoms in asth-

matics sensitive to such exposures.

Inadequate or insufficient information was identified to determine whether or not exacerbations

of asthma result from nonacute, nonoccupational exposures to cow, horse, and rodent allergens;

endotoxins; houseplants2 or cut flowers; the bacterial agent Chlamydia trachomatis; pesticides;

plasticizers; and volatile organic compounds (VOCs) other than formaldehyde. Some of these

same agents do or may play a role in asthma resulting from exposures in occupational settings, a

topic outside the purview of this study.

Although there is sufficient evidence to conclude that pollen exposure is associated with exacer-

bation of existing asthma in sensitized individuals, and pollen allergens have been documented

in both dust and indoor air, there is inadequate or insufficient information to determine whether

indoor exposure to pollen is associated with exacerbations of asthma.

These findings are summarized in Table 2.

Indoor Air Exposures and Asthma Development

The second outcome reviewed by the committee was the development of asthma—the initial

onset of the illness. Asthma is defined by the manifestation of a set of symptoms rather than by

any one objective test. With asthma symptoms ranging from clearly episodic to nearly continu-

ous, from mild to severe, and from coughing without other respiratory symptoms to a loud

wheeze, the initial diagnosis of the illness can be complicated and subject to controversy. It is

thus difficult to study the determinants of and influences on asthma development. An additional

complication stems from the fact that some of the most provocative evidence regarding develop-

ment comes from studies of infants. Prior to the age of approximately 3, children may exhibit

symptoms that are characteristic of asthma, but they may not exhibit persistent asthmatic symp-

toms or other related conditions such as bronchial reactivity or allergy later in life. Chapter 1

discusses the definitions of asthma and the characteristics of its clinical presentation.

"Mites and fungi associated with houseplants could be involved in asthma outcomes but no studies document

this connection.
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TABLE 2 Summary of Findings Regarding the Association Between Indoor Biologic and

Chemical Exposures and the Exacerbation of Asthma in Sensitive Individuals

Biological Agents Chemical Agents

Sufficient Evidence of a Causal Relationship

Cat ETS (in preschool-aged children)

Cockroach

House Dust Mite

Sufficient Evidence of an Association

Dog N0
2

, NO^ (high-level exposures*)

Fungi or molds

Rhinovirus

Limited or Suggestive Evidence of an Association

Domestic birds ETS (in school-aged and older children, and

Chlamydia pneumoniae in adults)

Mycoplasma pneumoniae Formaldehyde

Respiratory Syncytial Virus (RSV) Fragrances

Inadequate or Insufficient Evidence to Determine Whether or Not an Association Exists

Cow and horse Pesticides

Rodents (as pets or feral animals) Plasticizers

Chlamydia trachomatis VOCs
Endotoxins

Houseplants

Pollen exposure in indoor environments

Insects other than cockroaches

Limited or Suggestive Evidence of No Association

(no agents met this definition)

*At concentrations that may occur only when gas appliances are used in poorly ventilated kitchens

Saying that a particular agent may be associated with the development of asthma does not mean

it is the sole factor determining whether an individual will manifest the illness. Most scientists

believe that some individuals have a prior, underlying predisposition that permits the evolution

of clinical asthma. The development of this predisposition to asthma is dependent on a com-

plex—and at present poorly understood—combination of factors, which are partially inherited

and partially acquired later in life.

After careful consideration of the scientific literature, the committee concluded there is suffi-

cient evidence of a causal relationship between exposure to house dust mite allergen and the

development of asthma in susceptible children. This conclusion was based on the preponderance

of several lines of evidence, including the results of clinical studies and population-based, case-

control, and prospective epidemiologic investigations; the consistency of the association in

different racial and ethnic groups; and the presence of a dose-response relationship between
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exposure to dust mite allergen and sensitization. Chapter 5 delineates the reasoning underlying

this conclusion in greater detail.

There is sufficient evidence to conclude that there is an association between ETS exposure and

the development of asthma in younger children. In the limited number of studies that have been

able to separate the effects of maternal active smoking during pregnancy from the effects of ETS
exposure after birth, evidence suggests that—although both exposures are detrimental—maternal

smoking during pregnancy has the stronger adverse effect.

Limited or suggestive evidence exists for associations between

cockroach allergen exposure and development of asthma in preschool-aged children; and

infection with RSV and development of asthma in preschool-aged children.

The impact of exposure to these agents has been the subject of great research interest in the past

few years, and efforts presently under way may clarify their role in asthma development.

Published case reports, public health surveillance of physician reporting, and cross-sectional

studies of building occupants with indoor air quality complaints also provide limited or sugges-

tive evidence of an association between aspects of the nonindustrial indoor environment and the

development of asthma, with a building occupancy-related pattern of symptoms and in some

instances objective abnormalities. What is lacking for the most part, however, is knowledge of

specific etiologic agents in these nonindustrial indoor environments that might be responsible for

new work-related asthma cases.

Inadequate or insufficient evidence exists to determine whether or not the other indoor exposures

listed in Table 1 are associated with the development of asthma. This lack of information points

to a gap in present-day knowledge concerning asthma—one that will be challenging to resolve.

There is limited or suggestive evidence of no association between infection with rhinovirus—the

medical term for the large and ubiquitous group of viruses responsible for a variety of respiratory

infections including those referred to as "the common cold"—and asthma development.

Table 3 summarizes these findings.

Effectiveness of Indoor Environmental Interventions

in Limiting Exposures and Affecting Asthma Outcomes

Patients with asthma and the parents of children with asthma need reliable information on which

measures are likely to be most effective for improving indoor air quality. Specific recommenda-

tions are found in each chapter but there are general principles that should be kept in mind.

Agents that can exacerbate asthma may generally be thought of in two categories: specific

allergens and nonspecific respiratory tract irritants. Exposure to nonspecific irritants, such as

cigarette smoke, may lead to asthma symptoms in any person with asthma; while allergens are

only problems for individuals who are allergic to them. For example, if a person with asthma is

allergic to cats, exposure to cats may cause wheezing; but if that person is not allergic to cats,

exposure to them will not cause any problems. Therefore, reducing indoor airborne exposure to

irritants is likely to help all asthmatic individuals to some degree while reductions in allergen

exposure would only be expected to help individuals who are allergic to the allergens being

reduced.
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TABLE 3 Summary of Findings Regarding the Association Between Indoor Biologic and

Chemical Exposures and the Development of Asthma

Biologic Agents Chemical Agents

Sufficient Evidence of a Causal Relationship

House dust mite (no agents met this definition)

Sufficient Evidence of an Association

(no agents met this definition)

Limited or Suggestive Evidence of an Association

Cockroach (in preschool-aged children)

Respiratory Syncytial Virus (RSV)

ETS (in preschool-aged children)

(no agents met this definition)

Inadequate or Insufficient Evidence to

Determine Whether or Not an Association Exists

Cat

Cow and horse

Dog
Domestic birds

Rodents

Cockroaches (except for preschool-aged children)

Endotoxins

Fungi or molds

Chlamydia pneumoniae

Chlamydia trachomatis

Mycoplasma pneumoniae

Houseplants

Pollen

N0
2
, NO^

Pesticides

Plasticizers

VOCs
Formaldehyde

Fragrances

ETS (in school-aged and older

children, and in adults)

Limited or Suggestive Evidence of No Association

Rhinovirus (adults) (no agents met this definition)

While the report identifies a number a mitigation strategies that are or may be effective in

reducing exposure to potentially problematic agents, the committee found only a small number

for which there is presently evidence that proper implementation of the strategy results in an

improvement of symptoms or lung function in asthmatics. It is important to remember, though,

that the absence of evidence does not mean an absence of effect. The science regarding indoor

environmental interventions, exposure limitation, and effects on asthma outcomes is not nearly

as well developed as that regarding the health effects of exposures. Exposure assessment3
is

often the weakest link in environmental health studies because it is difficult to do and is given

inadequate attention by many researchers.

Classically, "exposure assessment" involves specifying the population that might be exposed to the agent of

concern; identifying the routes through which exposure can occur, and estimating the magnitude, duration, and

timing of the dose that individuals might receive as a result of their exposure (NAS, 1994).
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Nonetheless, the committee was able to identify well-conducted, rigorous studies on which to

base conclusions.

Sufficient evidence of an association was found between the use of a combination of physical

measures and a reduction in indoor dust mite allergen levels in dust samples. As detailed in

Chapter 5, strategies for the effective control of mite growth vary by climate. Such measures

have been shown to be effective at reducing symptoms in controlled trials and should be part of

normal management of asthma in mite-allergic individuals. Several studies now under way are

evaluating whether aggressive allergen avoidance regimes have an effect on the subsequent

development of asthma. The results of these and other studies will inform the question of

whether primary prevention of dust mite-induced asthma is possible. Two related issues that will

have to be addressed are (1) the feasibility of implementing such comprehensive interventions

and (2) whether these interventions result in lower rates of sensitization to a particular exposure

or all exposures.

The committee found limited or suggestive evidence that the combined use of cockroach exter-

mination and control of potential reservoirs of allergen in beds, carpets, furnishings, and clothing

through cleaning can achieve a short-term decrease in cockroach allergen levels in indoor

environments. Extermination alone appears ineffective because significant allergen levels remain

in settled dust; cleaning alone in the absence of complete extermination does not eliminate the

sources of the allergen. There was inadequate or insufficient evidence to determine whether or

not an association exists between any cockroach mitigation or prevention strategy and transient

or long-term improvement of symptoms or lung function in cockroach-allergic asthmatics.

However, since evidence does suggest that dust mite mitigation strategies result in improvement

of symptoms or lung function, mitigation of cockroach exposures would appear to be a sensible

course of action in the absence of more definitive information.

Although the strategy may be unpopular, there is limited or suggestive evidence of an association

between removal of a cat from the home and improvement of symptoms or lung function in cat-

allergic asthmatics. Concomitant removal or isolation of known reservoirs of cat allergen (car-

pets, upholstery, mattresses, pillows) may be required to diminish allergen levels to those com-

monly measured in homes without cats. Limited or suggestive evidence indicates that some

measures short of removal (e.g., washing the animal) may result in transient reduction in allergen

levels. However, there is inadequate or insufficient evidence to determine whether or not an

association exists between measures short of removal of a cat from the home and improvement

in symptoms in cat-allergic asthmatics. Data on the effectiveness of interventions for other

animals are too sparse to draw informed conclusions.

It is possible to physically remove accessible growing fungi from indoor environments. The

entry of fungal spores from outdoors can be substantially reduced in mechanically ventilated

buildings by pressurizing them and filtering incoming air; closing windows should also reduce

indoor concentrations from outdoor sources. Although there is limited or suggestive evidence

that such steps may result in a reduction in the levels of fungi in the indoor environment, the

health impact of such reduction has not been studied. Fungi are difficult to kill, and dead fungal

material probably contains allergens that can become airborne, although this has not been

thoroughly tested.

There is relatively little information on the impact of ventilation and air-cleaning measures on

indoor pollen levels, although it is clear that shutting windows and other measures that generally

limit the entry rate of unfiltered outdoor air can be effective.
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No general conclusions about means of altering exposure to low levels of endotoxin can be made
at the present time. However, avoiding the use of cool mist humidifiers would appear to be a

simple and effective means of eliminating risk of high-level exposure to endotoxin at home as

well as exposure to organisms associated with hypersensitivity pneumonitis.

Source control—that is, stopping smoking—appears to be the only reliably effective means of

preventing environmental tobacco smoke exposure. There is sufficient evidence to conclude that

increased ventilation is technologically capable of reducing the indoor concentration of ETS
particles and gases, and that particle air-cleaning methods are technologically capable of reduc-

ing the indoor concentration of ETS particles. However, evidence is lacking on whether interven-

tions designed to encourage the use of the requisite ventilation and air cleaning methods would

be associated with a reduction in asthma development or exacerbation.

Control options for chemical and particulate pollutants in indoor environments include source

modification (removal, substitution, or emission reduction), ventilation (exhaust or dilution), or

pollutant removal (filtration). The various forms of pollutant source modification are usually the

most effective. For most gaseous pollutants—N0
2
for example—removal via air cleaning is not

presently practical.

No intervention studies clearly document that any form of dampness control works effectively to

reduce symptoms or to reduce the chances of asthma development. However, given its relation-

ship to factors (such as dust mites and fungal growth) associated with asthma, steps to reduce

dampness may be appropriate. For homes, these measures include powered mechanical ventila-

tion to remove or dilute occupant-generated moisture, proper installation of vapor barriers,

channeling ground water away from foundations, sealing below-ground walls to prevent water

intrusion, protecting ground-level concrete slabs from moisture intrusion, and constructing crawl

spaces to prevent water intrusion.

There are both theoretical evidence and limited empirical data indicating that feasible modifica-

tions in ventilation rates can decrease or increase4 concentrations of some of the indoor pollut-

ants associated with asthma by up to approximately 75%. Limited or suggestive evidence exists

to indicate that particle air cleaning is associated with a reduction in the exacerbation of asthma

symptoms. Theoretical and limited empirical data indicate that particle air cleaners are most

likely to be effective in reducing the exacerbation of asthma symptoms associated with particles

smaller than approximately 2 jum, such as ETS particles5 and some airborne cat allergen. There

is insufficient evidence to determine whether or not the use of particle air cleaners is associated

with decreased asthma development. It should also be noted that microorganisms can grow on

some air-cleaning equipment such as filter media; thus, improperly maintained air cleaners are

also a potential source of indoor pollutants.

Inadequate or insufficient information was available regarding several other interventions. These

are discussed in Chapters 5 through 10.

It is difficult to draw general conclusions regarding effective indoor environmental interventions.

However, the committee is able to offer some observations. For many allergens, effective strate-

4

The indoor concentrations of some pollutants from outdoors—particulate matter and ozone, for example

—

may increase with the ventilation rate.

Particle air cleaners are not effective in reducing concentrations of the gaseous components of ETS.
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gies consist of integrated approaches consistently applied over time. The two primary compo-

nents of an integrated approach are (1) removal or cleaning of allergen reservoirs and (2) control

of new sources of exposure. Source removal—where it is possible—is typically the most effec-

tive control measure and may be the only effective measure for some agents. Avoidance of

exposure through source removal, substitution, or emission reduction is usually the most suc-

cessful approach for chemical agents.

General Research

Recommendations and Conclusions

Asthma is a complex illness. The many variables that determine its development and severity

defy simple summary. Although great strides have been made over the past few years in elucidat-

ing mechanisms and understanding the role of environmental and genetic influences, much work

remains to be done. Importantly, we still do not know whether or to what extent the reported

increases in asthma can be attributed to indoor exposures.

Subsequent chapters of this report contain specific recommendations for further research on the

biologic and chemical agents addressed and on the characteristics of indoor environments that

may influence asthma outcomes. A digest of these recommendations is contained in Chapter 11.

Some general observations are offered below.

The factors that determine the predisposition to sensitivity to certain agents and lead to the

development of asthma are still not well understood. There is a great need for studies that

rigorously examine the role of prenatal exposure and whether the age of first exposure influences

the development of sensitization. The interaction of different environmental exposures with

genetic susceptibilities—a topic of great interest but little research progress—also has to be

pursued.

A major problem in choosing and implementing an intervention to mitigate an exposure is the

generally limited data available. The limitations exist in regard to both the quantity and the

quality of research data. Many of the studies reported are not based on rigorous protocols.

Definition of clinical outcome (especially in infants), measurement of exposure, rigorous study

design, appropriate population selection, and generalizability of the findings are among the

issues that are often not adequately addressed. Indoor environments typically include exposures

to multiple potentially problematic agents—dust mites and fungi, for example, are ubiquitous. It

has proven difficult to assess the individual roles of the factors implicated in existing studies

because complete characterization of exposures has not been done. Therefore, it is often not

possible to determine with confidence whether any effects noted are indeed the results of spe-

cific exposures studied or of confounders.

The poor and inner city residents are vulnerable populations for asthma development, morbidity,

and mortality. As such, there is great interest in identifying effective means to address prevalent

exposure problems. Although some research on interventions has been directed at these popula-

tions, some of the strategies tried may not be practical to implement unless the subjects are part

of an organized protocol providing guidance and funds. Further, individuals living in public or

rental housing, or in multifamily units, may not have control over parts of their indoor environ-

ment that would be desirable to modify, such as carpeting, excessive moisture, and comprehen-

sive pest management. Future research has to address more effectively the feasibility and

generalizability of intervention programs on target populations.
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Finally, to date there has been little connection between the scientific literature regarding asthma

and the scientific literature regarding the characteristics of healthy indoor environments (for

example, building design and operation; and sources, transport, control methods, and exposures

to indoor pollutants). Relatively little of the existing medical and epidemiologic literature on

asthma quantifies indoor environmental conditions such as humidity, ventilation, and pollutant

concentrations or exposures in sufficient detail. The effectiveness of exposure limitation strate-

gies in reducing exposures and asthma development or exacerbation has, in general, been

inadequately studied. These are areas of research that have the potential to impact public health

significantly. The committee believes that better communication between medical, public health,

behavioral science, engineering, and building professionals is likely to result in more informed

studies on the causes of asthma and the means to limit problematic exposures. The committee

encourages efforts to bring these groups together to educate one another on their areas of exper-

tise. Although considerable work has been done and is being done on asthma per se, increased

research efforts are needed to address the characteristics of healthy indoor environments. Asthma

research clearly needs interdisciplinary involvement—not only of clinicians, immunologists, and

researchers in related biologic areas—but also of engineers, architects, materials manufacturers

and others who are responsible for the design and function of indoor environments. Collabora-

tions should be fostered, and consideration should be given to formulating model research

protocols that include indoor environmental characteristics.
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