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Introduction
These guidelines are the product of a new Pediatric Asthma Initiative aimed at integrating environmental man-
agement of asthma into pediatric health care.  This document outlines competencies in environmental health 
relevant to pediatric asthma that should be mastered by primary health care providers, and outlines the environ-
mental interventions that should be communicated to patients. 

These environmental management guidelines were developed for pediatricians, family physicians, internists, 
pediatric nurse practitioners, pediatric nurses, and physician assistants. In addition, these guidelines should be 
integrated into respiratory therapists’ and licensed case/care (LICSW) management professionals’ education and 
training.

The guidelines contain three components: 

n   Competencies:  An outline of the knowledge and skills that health care providers and health professional 
students should master and demonstrate in order to incorporate management of environmental asthma 
triggers into pediatric practice. 

n   Environmental History Form:  A quick, easy, user-friendly document that can be utilized as an intake tool 
by the health care provider to help determine pediatric patients’ environmental asthma triggers.

n   Environmental Intervention Guidelines:  Follow-up questions and intervention solutions to environ-
mental asthma triggers.  

Although environmental factors may play a role in the prevalence of asthma in the population, these guidelines 
are not directed at the primary prevention of pediatric asthma on a general scale.  They are aimed instead at edu-
cating health care professionals on how to advise families about environmental interventions that can reduce or 
eliminate triggers for children who are already diagnosed with asthma.

It is important to recognize that environmental management is only one component of a comprehensive asthma 
management plan.  These guidelines are founded upon the National Asthma Education and Prevention Pro-
gram’s (NAEPP) “Guidelines for the Diagnosis and Management of Asthma” 1 and it is recommended that they 
be used in conjunction with the clinical and pharmacological components of the NAEPP Guidelines. Additional 
guidance includes the use of pulmonary function testing and referral to an asthma specialist, either a pulmon-
ologist or an allergist.  No attempt is being made with these guidelines to supersede those of NAEPP, but rather 
to complement them. All children should have a written asthma care plan, and every child with mild persistent 
or more severe asthma should be treated with long-term control medication.

Environmental asthma triggers include indoor and outdoor allergens — such as dust mites, cockroaches, animal 
allergens, molds, and pollens — and indoor and outdoor pollutants and irritants, including environmental 
tobacco smoke (or secondhand smoke), chemicals, combustion by-products, and ozone and particulate mat-
ter. Although viruses and upper respiratory infections can exacerbate an asthma attack, they are not considered 
environmental asthma triggers for purposes of these guidelines. 

The role of the asthma specialist (allergist or pulmonologist) may be crucial in helping to improve the care of 
these children. Primary care providers and asthma specialists should work together in evaluating the child, and 
in developing appropriate therapies and interventions.  These guidelines are intended to guide primary care 
providers to consider environmental factors that may affect their patients’ asthma. In some cases triggers may be 
more readily apparent than others. However, primary care providers should refer patients for allergy testing for 
confirmation of allergy when complicated or expensive interventions are being considered.
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These guidelines are intended to be used with children (0-18 years) already diagnosed with asthma. Referral to 
a specialist is advised if the diagnosis of asthma is in doubt. Sources of guidelines for making the diagnosis of 
asthma include the NAEPP Guidelines and resources from Kaiser Permanente, the American Academy of Allergy 
Asthma & Immunology, and the American Academy of Pediatrics.

Background on the Pediatric Asthma Initiative 

The Pediatric Asthma Initiative was launched by The National Environmental Education Foundation, in partner-
ship with the National Institute of Environmental Health Sciences and a steering committee of experts from 
academic institutions, federal agencies, and medical and nursing organizations. The Pediatric Asthma Initiative 
replicates the strategic framework of the National Strategies for Health Care Providers:  Pesticides Initiative2 
developed by NEEF and the U.S. Environmental Protection Agency in partnership with a wide range of stake-
holders. The Pesticides Initiative provides a model for incorporating environmental health information into the 
education and practice of primary health care providers. The Pesticides Initiative’s National Pesticide Competen-
cy Guidelines for Medical & Nursing Education and the National Pesticide Practice Skills Guidelines for Medical 
& Nursing Practice served as models for the asthma guidelines.3,4 Additional models were identified through a 
comprehensive literature search, in order to capitalize on current best practices and build upon existing tools 
and resources. 

Environmental Management of Pediatric Asthma

The last several decades have seen a significant rise in the prevalence of asthma in children ages 0-17.  Between 
1980 and 1996, 12-month asthma prevalence among children increased from 3.5% to 6.2%.  As of 2002, nine 
million U.S. children (12.2%) had ever been diagnosed with asthma5, 6.1 million children (8.3%) currently had 
asthma6, and 4.2 million (5.8%) had experienced an asthma attack within the previous year.5  Asthma is more 
prevalent in children living in families below the poverty level. Children in poor families are more likely to have 
ever been diagnosed with asthma (16%) than children in families that are not poor (11%).5  Children in fair or 
poor health are almost 7 times more likely to have had an asthma attack in the past 12 months than children in 
excellent or very good health (29% versus 4%).5 In 2002, children age 5-17 missed 14.7 million school days due to 
asthma.6 The environmentally attributable annual cost of pediatric asthma is estimated to be $2.0 billion.7

The role of environmental triggers of asthma is well recognized and has been included in the NAEPP Guidelines. 
Studies, such as the inner-city asthma study about individualized, home-based environmental interventions for 
hundreds of children in major U.S. cities, have demonstrated that environmental interventions decrease expo-
sure to allergens, resulting in reduced asthma-associated morbidity.8 However, in general, neither medical and 
nursing education programs nor pediatric practices frequently or fully incorporate environmental management 
and environmental history-taking into pediatric asthma treatment. A recent study reported that, although over 
half of practicing pediatricians surveyed had seen a patient with health issues related to environmental expo-
sures, fewer than one-fifth were trained in taking an environmental history.9 

The need for improvements in health professionals’ environmental health knowledge has been expressed by 
leading health institutions, including the Institute of Medicine, the American Medical Association, and others.10-14 
Recognizing this need, the Academic Pediatric Association, formerly known as the Ambulatory Pediatric Associa-
tion, issued a list of competencies for specialists in pediatric environmental health.15 The American Academy of 
Pediatrics published a book on the identification, prevention, and treatment of childhood environmental health 
problems, which states that, “Avoiding environmental allergens and irritants is one of the primary goals of good 
asthma management.”16 The American Academy of Allergy Asthma & Immunology, acknowledging the impor-
tance of educating health care providers in this area, created an environmental management of asthma online 
continuing education program for its health care provider members. 
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A comprehensive approach to nursing and medical practice requires awareness, recognition, and treatment of 
critical factors that affect individual and community health, even if these factors are not obvious at first either to 
patients or their providers. Environmental interventions can occur if pediatric health care providers are knowl-
edgeable about the importance and details of the issue, and able to communicate them effectively and sensi-
tively to their patients’ families. 

Integration into the Curriculum and Clinical Practice 

Although some modest progress has been made in introducing environmental management of pediatric asthma 
into medical and nursing curriculum and practice, studies conducted by medical and nursing expert work-
groups, as well as leading medical and nursing organizations, recommend that environmental health content 
should be increased. Rather than compete with a crowded curriculum by adding separate course content, 
environmental management of asthma content can be integrated into existing pediatric instruction. This can be 
done by using environmental management of pediatric asthma to enhance existing case studies, or as exem-
plars. Additional opportunities for integration include the full range of continuing education programs, including 
Internet-based continuing education offerings, policy statements issued by national professional associations, 
and certification of training in environmental management of pediatric asthma. 

For both medical and nursing education, a primary strategy for incorporating environmental management of 
pediatric asthma into existing curricula is to develop and support faculty champions/leaders who can take a 
leadership role in integrating children’s environmental health into their institution in a sustainable fashion. These 
faculty members can lend expertise and support in their institutions and surrounding communities, teach cours-
es, integrate competencies into curriculum, and serve as role models for how to integrate environmental health 
into health professional education. Residency Review Committees can require that such content be included in 
the residency curriculum. In addition, medical and nursing students can play a role in influencing curricula by 
educating fellow students through student organizations, such as the American Medical Student Association and 
National Student Nurse Association, and by encouraging school faculty and deans to introduce such content into 
the courses they offer. 

Below are specific examples of points of insertion for environmental management of pediatric asthma content in 
medical and nursing curricula. It is recommended that such content be incorporated at all levels of the curricula. 

n  For medical education, the competencies can be incorporated into various courses throughout the four 
years of medical school and in residency. In the 1st and 2nd year of medical school, competencies can 
be taught in physical diagnosis, introduction to clinical medicine, and introduction to patient assess-
ment courses. In the 3rd year, this material can be reinforced during clinical rotations and be included in 
medical school clerkships in pediatrics and family medicine. In the 4th year, such content can be included 
in electives for evidence-based medicine, environmental health, preventive health, epidemiology, or 
similar subject curriculum; in rotations for emergency medicine, public sector medicine, primary care, and 
pediatric medicine; and in instruction in ethical and legal issues of medical practice. Education should 
continue throughout residency training so that when a physician sees a child with asthma, environmental 
exposures and potential interventions are always included in the asthma management plan.

n For nursing education, environmental management of pediatric asthma content can be incorporated 
into various courses, electives, and units of instruction, depending on the curricula and course offerings 
of each school. For example, competencies in the knowledge, identification, and management of asthma 
triggers could be incorporated into patho-physiology, pediatric nursing, or community health nursing 
courses. Each of the competencies can be taught in classroom settings and reinforced in clinical rotations 
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for various subjects, such as community health, public health, home health, maternal/child health, and 
primary care management. Competencies could also be incorporated into additional units of instruction 
on topics such as health promotion, health education/teaching; protection and prevention of illness and 
injury; leadership in nursing; and current trends and issues in nursing practice including school nursing. 
The communication skills and advocacy competencies can be included in instruction on ethical, legal, 
and public policy issues and the patient advocacy role of the nurse. Additional points of insertion include 
environmental health nursing electives and fieldwork emphasizing environmental health. 

There are numerous opportunities for incorporating environmental management of pediatric asthma content 
into pediatric health care practice.  Practicing clinicians can introduce environmental management of pediatric 
asthma content into their daily practice by incorporating environmental history-taking and management of 
environmental triggers into the practices and protocols of the health settings where they deliver health care. 
Examples include adding environmental history-taking to electronic medical records, understanding the reim-
bursement available for teaching about environmental triggers and asthma management, or making referrals 
to asthma specialists or educators. Medical and nursing organizations and institutions can promote inclusion of 
environmental management of pediatric asthma in continuing education by offering continuing medical and 
nursing education sessions at conferences, grand rounds, and other educational functions, and by posting online 
modules on their websites.

In addition to medical and nursing curricula and clinical practice, it is recommended that environmental man-
agement of pediatric asthma content be integrated into the education and training of physician assistants, 
respiratory therapists, and licensed case/care (LICSW) management professionals.  
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Part 1: 
Competencies for Environmental 
Management of Asthma

The set of competencies developed for the environmental management of asthma follow the normal 
sequence of interaction of health care provider and patient: knowledge, diagnosis, intervention/treatment, 
counseling, and education/communication. In addition, health care providers can play an important role in 
achieving wider health gains through advocacy of environmental improvements in the communities where 
they work. Sensitivity to the special needs of communities and individual families is very important when 
dealing with environmental interventions related to asthma.

These competencies apply to all settings where children (0-18 years) spend time, including homes, 
schools, daycares, cars, school buses, and recreational and occupational environments. 
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Competency I: 
Knowledge of Environmental Asthma Triggers

Discussion:

A thorough knowledge of the environmental triggers of asthma is the basis for environmental interventions. 
Competency includes knowing both the effects as well as the sources of each trigger. Health care providers 
should have both a general knowledge of triggers as well as specific knowledge of the most frequent or com-
mon environmental triggers in their patients’ communities, usually a result of outdoor air pollution (industrial 
smokestacks, releases of chemicals, roadways heavily used by trucks, etc.) or seasonal climate factors.  

The list of triggers included here is not intended to be all-inclusive. Rather, it includes the triggers that appear to 
be most prevalent and for which there is the most evidence of impact.  As further studies are undertaken, other 
triggers may be added to this list.  

For specific information on environmental issues and sources of pollution in your area, speak with the state 
environmental department or local public health or environmental programs.  Consult EPA’s Envirofacts program 
(www.epa.gov/enviro/index_java.html) as a starting point in identifying environmental factors by zip code or 
map. Additional information on environmental asthma triggers can be obtained from a variety of organizations, 
such as the ones listed in the Appendix (page 28). 

1.  Develop a comprehensive knowledge base of indoor environmental triggers of asthma:
a.  Recognize the components of indoor air pollution 
b.  Recognize the effects of environmental tobacco smoke on asthma
c.  Recognize the sources and effects of dust mites on asthma
d.  Recognize the sources and effects of animal allergens on asthma
e.  Recognize the role of cockroach antigen on asthma
f.  Recognize the sources and effects of combustion by-products on asthma
g.  Recognize the sources and effects of mold on asthma
h.  Recognize the sources and effects of solvents and other chemical irritants

2.  Develop a comprehensive knowledge base of outdoor environmental triggers of asthma:
a.  Recognize the components of outdoor air pollution
b.  Recognize how to interpret EPA’s Air Quality Index (AQI)
c.  Recognize the effects of pollen (weeds, grasses, trees) on asthma
d.  Recognize the effects of molds on asthma

3. Identify what particular environmental exposures are unique to the community in which 
one is practicing

4.  Recognize the climatic factors that can exacerbate asthma
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Competency II:  
Identification of Environmental  
Triggers of Asthma

Discussion: 

While some families affected by asthma may recognize a connection between environmental factors and asth-
ma, other families may not have considered them as potential triggers.  Taking an environmental history can be 
a first step in creating the awareness that such a connection may exist.  Families will not always make these con-
nections, therefore it is important for health care providers to ask about the unique exposures that individuals 
might face in the home (or other indoor environments such as school and daycare) as well as in the community.   

Health care providers should take into account the age of the child, the type of dwelling the child lives in, and 
the community or regional exposures that are most prevalent. There are some parts of the country, such as the 
South and Northwest, with relatively warm and humid climates where dust mite exposure and sensitivity are 
highly prevalent; in other areas, such as the Northeast, cockroach allergen sensitivity is more common. As a 
general rule, allergy becomes a more important part of asthma with each year of age from preschool up to about 
age 10-12, at which point roughly 80-90 percent of asthmatic children will have allergic triggers.

Most asthma specialists will perform specific testing to determine which allergen may trigger a patient’s asthma 
symptoms. Skin testing is one efficient way to test for a large number of allergens, although other allergy testing 
procedures are available. In some cases, a thorough environmental history may point to a few specific triggers. 
An alternative to skin testing is the CAP-RAST, an in-vitro allergen specific test, which may be considered for a 
select group of major inhalant indoor environmental allergens e.g. house dust mite, pets, molds and cockroach. 
Proper interpretation of test results will likely require input from an allergy specialist.

1.  Be able to take a thorough environmental history for pediatric asthma patients

2.  Determine when to refer for subspecialty consultation

3.  Inquire about exposures that are unique to the pediatric asthma patient

4.  Inquire about exposures unique to the community of the pediatric asthma patient
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Competency III:    
Environmental Intervention and Treatment  

Discussion: 

A continuing difficulty in environmental management of asthma is that the data vary widely on different envi-
ronmental triggers. Even triggers that might be commonly encountered in practice are often not well studied. 
Part 3 of these guidelines contains fact sheets for the most common environmental triggers and recommended 
interventions.

A number of products are promoted to the general public and people with asthma, claiming that they will 
remove environmental triggers of asthma. While some products such as allergen–impermeable pillow covers are 
recommended, others, such as ozone generating air cleaners that may result in harmful levels of ozone indoors 
are not recommended.   Ozone-generators can, under certain conditions, produce levels of the lung irritant 
ozone significantly above levels thought harmful to human health. Ozone can damage the cells lining nasal 
passages and lungs making it difficult to breathe, and can exacerbate asthma symptoms. Parents should also be 
made aware that such air cleaning devices are sometimes placed in schools. Providers should understand the 
issues involved and provide information to families.

1.  Understand the evidence for the various mitigation strategies for environmental triggers 
of asthma discussed under Competency I.

2.  Be able to provide accurate information about the benefits and harms of products and 
services for control of environmental triggers
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Competency IV:
Ability to Counsel Caregivers and  
Pediatric Asthma Patient on the Reduction of    
Environmental Asthma Triggers 

Discussion:

The term counseling is used here to give the sense of an interactive effort, in which the family affected by asthma 
is seen as a partner, an active participant in caring for the child with asthma. Counseling and educational efforts 
should extend to the variety of people who care for the person with asthma. This could include the child, older 
siblings, parents, grandparents, a babysitter, or other caregivers in the home. In addition to the child’s own home, 
there may be other places (homes of relatives or neighbors, daycare centers, schools, the adolescent’s and par-
ents’ workplace, recreational facilities) where the child spends significant amounts of time, and it may be appro-
priate to provide information to people in those settings as well.  

Exercise-induced asthma could be related to stress from the exercise itself, or triggered by environmental 
exposures to air pollution or climatic factors if the exercise is done outdoors. In the latter case, providers should 
discuss with families options for indoor exercise.

1.  Be able to counsel about reducing the effects of indoor environmental triggers of asthma, 
including:
a.  reducing the child’s exposure to tobacco smoke 
b.  reducing exposure to indoor air pollution
c.  reducing dust mites in the home
d.  reducing animal allergens
e.  ways to mitigate cockroach antigen in the home
f.  reducing indoor exposure to molds
g.  avoiding exposure to solvents and other chemical irritants

2.  Be able to counsel about reducing the effects of outdoor environmental triggers of asthma, 
including:
a.  reducing exposure to pollen 
b.  reducing outdoor exposure to molds
c.  reducing or restricting exercise under adverse conditions, such as on AQI alert days

3.  Be able to recognize the stages of behavioral change as they relate to parental desires to 
stop smoking and other trigger abatements
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Competency V: 
Effective Communication and       
Patient Follow-Up Skills 

Discussion:

Primary care providers need good communication skills with patients, families, and people in the community. 
While some environmental interventions are fairly simple and straightforward, others relate to highly sensitive 
issues. Some patients’ families may be less likely to offer honest answers to sensitive questions (particularly on 
smoking and cockroaches) and may be unreceptive to entertaining the possibility of an intervention. Knowing 
different ways of asking about tobacco usage, for example, can help in getting the necessary information with-
out alienating the respondent. While sensitive, the information is needed for accurate diagnosis and interven-
tion.

Adherence to interventions for sensitive topics (e.g., smoking cessation, reducing exposure to pet allergens in 
the home) may present special challenges for the health care provider. Health care providers will need skills in 
enlisting the help of patients’ families, even when it may involve considerable effort or sacrifice on their parts, 
for such things as removing pets from the home, or committing to quitting smoking or smoking only outdoors. 
People sometimes signal a willingness to change behaviors, such as smoking cessation, and providers should be 
sure not to miss such opportunities.

Because pediatric asthma covers the age range of 0-18 years, practitioners need to develop age-appropriate 
levels of communication for dealing with children, from infants to young adults. 

It is also important to have good lines of communication between the primary care professional and the asthma 
specialist. Referrals are likely for various reasons, including prudent diagnosis, teaching the patient how to man-
age the asthma, allergy testing, interpreting pulmonary function testing, etc.

1.  Be culturally and linguistically competent

2.  Be aware of developmental implications and discuss issues at an age- appropriate level 

3.  Identify where in your area pediatric asthma patients can be referred for home visits and 
home evaluations

4.  Develop a system to track the pediatric asthma patients in your practice

5.  Determine when to refer to an asthma educator or other social services
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Competency VI: 
Advocacy

Discussion:

Health care providers have an important proactive role to play in working with the community to prevent certain 
environmental exposures. Developing networks of community groups and public officials can enhance a pro-
vider’s effectiveness in accomplishing goals. Providers should also become aware of community resources, such 
as smoking cessation programs, to which they can refer patients.

The emphasis is on partnerships, which combine the efforts of family, relatives and neighbors, health care pro-
vider, school, and community in a collaborative effort. 

1.  Be able to assess an environmental exposure in the community

2.  Be aware of smoking cessation programs offered in the community 

3.  Be able to communicate with community members, school board members, political 
groups, legislative bodies, media, and other stakeholders about environmental risks

4.  Work with school officials to identify potential environmental exposures and advocate for 
targeted prevention strategies

5.  Collaborate with community leaders to promote clean air where children live, learn, work, 
and play

6.  Understand the concept of environmental justice and special needs of at-risk populations 
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Part 2:
Environmental History Form for   
Pediatric Asthma

This form is intended for use with children already diagnosed with asthma. Designed for ease of use, the 
Environmental History Form is obviously not comprehensive and is intended as an initial intake tool. Ques-
tions with a “yes” answer should be followed up with additional in-depth questions on particular triggers 
and recommendations about possible interventions provided in Part 3. It is recommended that a health 
care provider (physician, nurse, nurse practitioner, or physician’s assistant) administer the questions rather 
than being given to the patient’s caregiver to fill out.  

The Environmental History Form is also available as a Word document on the Web    
 (http://www.neefusa.org/health/asthma/asthmahistoryform.htm); If the practice uses an electronic medi-
cal record, clinicians can cut and paste all or parts of it into their existing history-taking templates.  In addi-
tion to clinical practice, the form can be used as a teaching tool at nursing and medical schools along with 
the competencies and the intervention guidelines.

The far right hand side of the form has a column labeled “Follow Up”, which allows the provider to add notes 
about what has or has not been done about particular triggers. Practitioners should be able to make a vi-
able recommendation to control the environmental trigger about which they are asking; therefore, ques-
tions which do not have a follow-up action that can reasonably be taken are not included on this form. 

Practitioners should use a great deal of sensitivity in taking an environmental history. As noted earlier, 
some families are aware of possible connections between behavior, conditions in the home and school, 
and pediatric asthma. Others are unaware of these linkages, and the environmental history will be the first 
opportunity to make these connections. Providers should not hesitate to ask the questions for fear that the 
answers will be inaccurate. Even if a question is not answered accurately, the question itself suggests to the 
person that there is a connection between asthma and the activity in question, and therefore may be a use-
ful motivation to change behavior in the future.

It is very important to ask about all environments in which a child with asthma may be spending significant 
amounts of time, including all residences where the child sleeps or spends time, schools, daycares, camps, 
work, recreational activities, and college dorms (for 17-18 year olds). This form should also be used to elicit 
information on triggers commonly overlooked, such as weekly trips to a relative where a hobby or pet is 
located. 
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Environmental History Form for Pediatric Asthma Patient 

Specify that questions related to the child’s home also apply to other indoor environments where the child spends 

time, including school, daycare, car, school bus, work, and recreational facilities.

Follow up/ Notes

Is your child’s asthma worse at night? o Yes     o No    o Not sure

Is your child’s asthma worse at specific locations? 
If so, where? _______________________

o Yes     o No    o Not sure

Is your child’s asthma worse during a particular season?  
If so, which one? _____________

o Yes     o No    o Not sure

Is your child’s asthma worse with a particular change in climate?  
If so, which?__________

o Yes     o No    o Not sure

Can you identify any specific trigger(s) that makes your child’s 
asthma worse? 
If so, what? _______________________

o Yes     o No    o Not sure

Have you noticed whether dust exposure makes your child’s 
asthma worse?

o Yes     o No    o Not sure

Does your child sleep with stuffed animals? o Yes     o No    o Not sure

Is there wall-to-wall carpet in your child’s bedroom? o Yes     o No    o Not sure

Have you used any means for dust mite control? 
If so, which ones? _______________________

o Yes     o No    o Not sure

Do you have any furry pets? o Yes     o No    o Not sure

Do you see evidence of rats or mice in your home weekly? o Yes     o No    o Not sure

Do you see cockroaches in your home daily? o Yes     o No    o Not sure

Do any family members, caregivers or friends smoke? o Yes     o No    o Not sure

Does this person(s) have an interest or desire to quit? o Yes     o No    o Not sure

Does your child/teenager smoke? o Yes     o No    o Not sure

Do you see or smell mold/mildew in your home? o Yes     o No    o Not sure

Is there evidence of water damage in your home? o Yes     o No    o Not sure

Do you use a humidifier or swamp cooler? o Yes     o No    o Not sure

Have you had new carpets, paint, floor refinishing, or other 
changes at your house in the past year?

o Yes     o No    o Not sure

Does your child or another family member have a hobby that 
uses materials that are toxic or give off fumes?

o Yes     o No    o Not sure

Has outdoor air pollution ever made your child’s asthma worse? o Yes     o No    o Not sure

Does your child limit outdoor activities during a Code Orange 
or Code Red air quality alert for ozone or particle pollution?

o Yes     o No    o Not sure

Do you use a wood burning fireplace or stove? o Yes     o No    o Not sure

Do you use unvented appliances such as a gas stove for heating 
your home?

o Yes     o No    o Not sure

Does your child have contact with other irritants (e.g., per-
fumes, cleaning agents, or sprays)?

o Yes     o No    o Not sure

What other concerns do you have regarding your child’s asthma that have not yet been discussed?

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

NEEF Pediatric Asthma Initiative
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Part 3:   
Environmental Intervention Guidelines 

These environmental intervention guidelines are to be used for children already diagnosed with asthma. 
A separate fact sheet is provided for each of the major environmental asthma triggers. The questions on 
these fact sheets are intended to supplement the questions listed in the environmental history form related 
to each trigger. Interventions that are thought to be the most crucial for each asthma trigger are listed first 
and in bold type. In addition to educating families on effective interventions, it is also important to ex-
plain why certain interventions are not recommended, particularly the use of ozone-generating air clean-
ers which may be harmful.  Furthermore, providers should give families affected by asthma: educational 
materials (an example of a patient handout is listed under each trigger); relevant website information; and 
information about allergy supplies, smoking cessation programs, and other community resources. A variety 
of these materials available from a number of organizations are listed at http://www.neefusa.org/health/
asthma/asthma_resources.htm. 

The intervention guidelines assume a two-visit concept for the patient. The first visit includes taking an 
environmental history, possible allergy testing or referral, and a commitment by the parent to work on 
reducing exposures to known allergens or irritants. The second, follow-up visit involves counseling of the 
patient or patient’s family on controlling the exposures that trigger the child’s asthma. In addition to this 
two-visit concept, providers should work with the family to schedule appropriate follow-up visits to evalu-
ate the patients’ self-management skills. It is very important to ask about all environments in which a child 
with asthma may be spending significant amounts of time, including all residences where the child sleeps 
or spends time, such as schools, daycares, camps, and college dorms.

Although primary care providers do not perform skin testing as an asthma specialist might, in vitro testing 
is an option that may be considered. However, any testing should be focused on allergens that are identified 
by the environmental history, and should not replace timely allergy referral. The health care provider should 
try to document sensitivity for each suspected allergen through allergy testing before making any major or 
costly recommendations related to environmental controls. However, some simple and low cost recommen-
dations may be reasonable, particularly in areas where widespread exposure to cockroaches or dust mites 
is well known. Providers can assist families in implementing environmental interventions by helping them 
prioritize the changes they make in the home. For example, providers can encourage families to begin by 
creating a safe sleeping zone for the child. 

A separate fact sheet is not provided for outdoor pollens (from trees, grass, or weeds) and molds. To avoid 
exposures, children should be recommended to stay indoors with windows closed in an air conditioned 
environment — if possible — during the season in which they have problems with outdoor allergens, espe-
cially during the afternoon. 

Viral illnesses are not included in this list of environmental triggers, although their importance in trigger-
ing and exacerbating asthma is recognized. Primary care providers should remain aware that when a child 
with known asthma develops an upper respiratory infection, an asthma exacerbation is likely to follow.  

As noted earlier, environmental management is only one component of a comprehensive asthma manage-
ment plan. It is recommended that these materials be used in conjunction with the National Asthma Educa-
tion and Prevention Program’s clinical and pharmacological guidelines.
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Dust Mites and Asthma

Dust mites are tiny microscopic relatives of the spider that live on mattresses, bedding, upholstered furniture car-
pets, and curtains. These tiny creatures feed on the flakes of skin that people and pets shed daily, and they thrive 
in warm and humid environments.

Additional History Questions to Supplement the History Form

n Did you know that dust mite exposure can trigger asthma symptoms?
n What type of floor covering is in your child’s bedroom? 
n Do you have a vacuum cleaner with a HEPA filter? 
n What have you tried so far to reduce dust/dust mite exposure?
n How often do you wash your child’s bed linens? 
n Are you currently using a mattress or pillow covering on your child’s bed? 
n Do you use other ways to decrease dust mite exposure? 

Possible Interventions:

No matter how clean a home is, dust mites cannot be totally eliminated. The following suggestions can reduce 
exposure. Emphasis should be placed on reducing dust mite exposure where the child sleeps.

n Encase all pillows and mattresses of the beds that the child sleeps on using allergen impermeable 
encasings. (There are numerous sources for allergen impermeable encasings, and prices as well as quality 
may vary.)

n Wash bedding weekly to remove allergen. Wash in hot water (130˚ F) to kill mites 
n Replace wool or feathered bedding with synthetic materials that will withstand repeated hot water washing
n Either remove from the bedroom or wash and thoroughly dry stuffed toys weekly
n Move stuffed toys away from the pillow the child sleeps on
n Vacuum once or twice weekly preferably using a vacuum cleaner with a HEPA filter or a double-layered 

microfilter bag (when the child is not around)
n Use a damp mop or rag to remove dust, not a dry cloth that just stirs up dust mite allergens
n Avoid use of humidifiers
n The following interventions are expensive and are only recommended after an allergist has identified your 

child as allergic to dust mites: 
n Consider replacing draperies with blinds or other wipeable window covering
n Consider carpet removal in the child’s bedroom
n Consider removing upholstered furniture
n Avoid use of ozone generators and certain ionic air cleaners which can actually generate harmful ozone

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Asthma & Allergy Prevention: Dust Mites
http://www.niehs.nih.gov/health/topics/conditions/asthma/dustmites.cfm
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Animal Allergens and Asthma

Additional History Questions to Supplement the History Form

n What type of furry pet(s) do you have (and how many of each)? 
n Is it a strictly indoor pet? ________ outdoor? _____  indoor/outdoor? _____
n Does your child sleep with the pet?
n Has your child’s asthma become worse since having the pet?
n If you moved your pet outdoors, did your child’s asthma improve?
n If there is evidence of rodents in your home, how severe is the problem (mild, moderate, severe, very severe)  
n Does your child’s classroom (or other places he/she spends time) have a furry pet that he/she plays with? 

Possible Interventions:  

Interventions with regard to pets should only be recommended if the child is allergic to the animal. Testing 
should therefore be done before making any recommendations. To reduce your child’s exposure to animal al-
lergens, the first two options below have been shown to be the most effective:

n Consider finding a new home for indoor cats, dogs, and pet rodents
n At a minimum, keep pets outside 
n If neither of those are possible, the following may help reduce exposure:
n Keep pets out of the child’s bedroom 
n Encase mattresses and pillows
n Remove carpets
n Vacuum regularly using a cleaner with a HEPA filter or a double-layered microfilter bag (when the child is 

not around)
n Use portable air cleaner with HEPA filter for child’s bedroom
n Avoid use of ozone generators and certain ionic air cleaners which can actually generate harmful ozone
n Keep pets off furniture and out of cars
n Bathing cats and dogs has been shown to decrease these allergens, however, it must be done at least 

twice a week to be effective
n If rats or mice have been observed, use the least toxic extermination method, such as traps and baits
n Also use methods listed for cockroach control (See Cockroach Allergen and Asthma fact sheet on 

page 22)

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Allergy & Asthma Prevention: Pets & Animals
http://www.niehs.nih.gov/health/topics/conditions/asthma/pets.cfm
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Cockroach Allergen and Asthma

Additional History Questions to Supplement the History Form: 

n Approximately how many cockroaches do you see in your home on a daily basis? 
n Do you see evidence of cockroach droppings? 
n How do you get rid of the cockroaches in your home?
n Does your child’s school (or other places she/he spends time) have cockroaches? 

Possible Interventions:

Eradication can be very difficult, especially in apartment buildings, and it is often temporary.  Roaches follow food 
and water sources in your house. In general, the least toxic methods of roach control should be employed first.

n Clean up all food items/ crumbs/ spills as soon as possible
n Store food and trash in closed containers
n Limit spread of food around house, especially bedrooms
n Fix water leaks under sinks
n Mop kitchen floor at least once a week 
n Clean counter tops daily
n Take garbage out daily
n Check for and plug up crevices outside your house that cockroaches may enter
n Use the integrated pest management (IPM) approach for extermination — least toxic methods first 
n Use boric acid powder under stoves and other appliances 
n Use bait stations and gels. It is highly recommended to use a professional, licensed exterminator.  
n If you choose to apply the pesticides yourself, read the product label and follow all directions carefully
n Avoid using liquid sprays inside the house, especially near places children crawl, play, or sleep 
n Never attempt to use industrial strength pesticide sprays that require dilution

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Asthma & Allergy Prevention: Cockroaches
http://www.niehs.nih.gov/health/topics/conditions/asthma/cockroaches.cfm
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Mold/Mildew and Asthma

Mold spores are allergens that can be found both indoors and outdoors. Molds are found indoors in dark, warm, 
and humid environments such as basements, attics, bathrooms, and laundry rooms. They are also found in air 
conditioners, humidifiers, refrigerator drip trays and garbage pails. Molds grow outdoors in moist shady areas. 
They are common in soil, decaying vegetation, compost piles, rotting wood, and fallen leaves. Mold growth out-
doors is seasonal, first appearing in early spring and thriving until the first frost.

Additional History Questions to Supplement the History Form: 

n Do you see mold growth in any part of your home?
n How large an area is the mold growth? (i.e. greater than 3 ft. x 3 ft?)
n Does your child’s school (or other places he/she spends time) have mold growth?
n Do you have problems with moisture or leaks in your home? 
n Do you frequently have condensation on your windows? 
n Have you tried using something to decrease the humidity in your home? 

Possible Interventions:

The emphasis should first be on controlling all sources of moisture in the house.  Items that are too moldy 
to clean should be discarded. The size of the mold contamination in the house should determine how the 
mold gets cleaned up. Generally, an area of 3 feet x 3 feet or larger should be cleaned by a professional.  

n Check faucets, pipes, and ductwork for leaks and repair as soon as possible
n Control indoor humidity

n Use a dehumidifier or air conditioner (non evaporative or water-filled type) to maintain indoor relative 
humidity below 50% 

n Clean the dehumidifier as instructed by the manufacturer
n Do not use a humidifier
n Vent bathrooms and clothes dryers to the outside
n Install and use exhaust fans in the kitchen, baths and damp areas
n Avoid carpet and wallpaper in rooms prone to dampness
n For those who own a home with an evaporative cooler, control the humidity level   with a dehumidifier 

n When first turning on home or car air conditioners, have your child leave the room or drive with the win-
dows open for several minutes to allow mold spores to disperse

n Remove decaying debris from the yard, roof, and gutters
n Your child should avoid raking leaves, mowing lawns, or working with peat, mulch, hay, or dead wood if 

he/she is allergic to mold spores 
n Clean small areas with detergent and water. Chlorine bleach solution diluted 1:10 provides cosmetic im-

provement and kills mold, but does not remove allergens. Be aware of respiratory irritant effect of bleach. 
Do not mix bleach and ammonia. 

n For extensive mold contamination, (greater than 9 square feet – 3 ft. x 3 ft.) professional removal is recommended.

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Asthma & Allergy Prevention: Mold Spores
http://www.niehs.nih.gov/health/topics/conditions/asthma/mold.cfm
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Environmental Tobacco Smoke and Asthma

Cigarette smoke contains many toxic chemicals and irritants. Children exposed to tobacco smoke have increased 
asthma exacerbations and other problems, including lower respiratory infections and middle ear infections. 
Infants have an increased risk of sudden infant death syndrome. Simply “smoking outside” is not enough to limit 
the harm to children from tobacco smoke.  Remember that smoke settles in clothes, hair, car upholstery, and 
furniture. Once a parent or a caregiver acknowledges that he/she smokes, the provider should consider writing a 
referral for a smoking cessation or a community support program.

Additional History Questions to Supplement the History Form:

n Who in the family smokes cigarettes? 
   How many cigarettes per day? 
   Does he/she (they) smoke in the house? ______ 
   Outside? _____ Both inside and outside? ______ In the car? ______
n  Does anyone who spends time at your house smoke (friends, neighbors, relatives)? 
n  Have you established a smoking ban or no smoking policy in the household?
n  Does anyone smoke in childcare settings where the child stays? 
n  Describe the circumstances when your child may be exposed to smoke?

Possible Interventions:

n  Keep your home and car smoke-free
n  Seek support to quit smoking, consider aids such as nicotine gum, patch, and medication from your 

doctor to help you in quitting
n  Choose smoke-free childcare and social settings
n  Seek smoke-free environments in restaurants, theaters, and hotel rooms
n  If you choose to smoke, do not smoke near your child  

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Asthma & Allergy Prevention: Cigarette Smoke
http://www.niehs.nih.gov/health/topics/conditions/asthma/smoke.cfm
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Air Pollution and Asthma

This category covers a wide range of toxic chemicals and pollutants, whether from industrial or vehicle pollution 
outdoors, or from the use of wood stoves, volatile organic compounds, or other substances indoors. Combustion 
by–products (e.g., nitrogen dioxide) and other pollutants can be respiratory irritants. Solvents and other chemi-
cals can be found in building materials and can volatize during the 1-2 year period after new construction. Diesel 
exhaust from school buses and other forms of air pollution can also worsen asthma. Health care providers may 
want to sign up for Enviroflash email or pager notification of air quality forecasts in areas where it is offered. (For 
more information, see: http://www.enviroflash.info/)

Additional History Questions to Supplement the History Form:

Indoor Air Pollution Questions
n  Do you live in a home that was built in the past 1-2 years? 
n  If you recently made changes to your house – installed new carpets, painted, or other changes – how long 

ago was that? 
n  Was there a change in your child’s asthma symptoms after moving to a new house or having the work 

mentioned above done in your home?
n  Do you ever notice a chemical smell in your home?
n  If you have a wood burning fireplace or stove, how many times per month in the winter do you use it?
n  Does anyone in your house use strong-smelling perfumes, scented candles, hairsprays, or other aerosol 

substances?

Outdoor Air Pollution Questions
n  Do you live within 300 yards of a major roadway or highway? ______ An area where trucks or other ve-

hicles idle? _____ A major industry with smokestacks? ________
n  Is residential or agricultural burning a problem where you live? 
n  How do you hear about air quality alerts?

Possible Interventions:

For indoor air pollution, the two best approaches to reducing indoor air pollution are source control and ventilation.  

n  Eliminate tobacco smoke
n  Use good housekeeping practices to control particles
n  Install an exhaust fan close to the source of contaminants, and vent it to the outside
n  Properly ventilate the room where a fuel-burning appliance is being used
n  Ensure that wood stove doors are tight-fitting
n  Follow manufacturers’ instructions when using an unvented kerosene or gas space heater
n  Ensure that fireplaces are properly vented so smoke escapes through the chimney
n  Never use a gas-cooking appliance as a heating source
n  Open windows especially when indoor pollutant sources are in use (this option must be balanced against 

the concern of mold or other plant allergens and outdoor air pollution)
n  Parents should change clothes prior to returning from work if they work around any strong smelling 

chemicals or paints or other toxic substances 
n  Avoid strong odors and minimize use of products and materials that emit irritants, such as smoke, strong 

perfumes, talcum powder, hair sprays, cleaning products, paint fumes, sawdust, chalk dust, air freshener 
sprays, and insect sprays
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Outdoor air pollution, especially ozone and particulate matter can increase asthma symptoms.

n  Monitor air quality index levels and reduce your child’s outdoor activities when the AQI is in the 
unhealthy range 

n  If your child’s symptoms are worse or he/she requires more albuterol (rescue medicine) the day 
after AQI levels are in the unhealthy range, contact your health care provider

n  Use HEPA filters in household vents
n  Reduce use of candles, wood-burning stoves and fireplaces
n  If particle pollution levels are high outdoors, do not vacuum the floor since this increases particle levels 

indoors
n  Advise your child to stay away from the exhaust pipe of idling school buses and trucks
n  Consider moving to a new location if this is possible

Follow-Up / Notes:

Possible Information Flyers to Give to Patient Families:

Asthma Home Environment Checklist
http://www.epa.gov/iaq/asthma/pdfs/home_environment_checklist.pdf

Asthma And Outdoor Air Pollution
http://www.epa.gov/airnow/health-prof/Asthma_Flyer_Final.pdf
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References for Part 3 – 
Environmental Intervention Guidelines
American Academy of Allergy, Asthma and Immunology. Online course on the Environmental management of asthma. Avail-
able at: http://www.aaaai.org/members/cme_ce/environmental_management/notice.asp.

Kaiser Permanente SoCal Environmental Control Sheet.

National Institute of Environmental Health Sciences. Asthma and Allergy Prevention Home page. Available at: http://www.
niehs.nih.gov/health/topics/conditions/asthma/. 

U.S. Environmental Protection Agency.  Air Now Website. Available at: http://airnow.gov/. 

U.S. Environmental Protection Agency. Asthma and Indoor Environments - Asthma-related Publications and Resources Web-
site. Available at: http://www.epa.gov/asthma/publications.html. 

U.S. Environmental Protection Agency. Asthma and Indoor Environments - Health Care Professionals Website. Available at: 
http://www.epa.gov/asthma/hcprofessionals.html. 

U.S. Environmental Protection Agency. Asthma Home Environment Checklist. February 2004. Publication EPA 402-F-03-030. 
Available at: http://permanent.access.gpo.gov/websites/epagov/www.epa.gov/asthma/resources.html. 

U.S. Environmental Protection Agency. Ozone and Your Patient’s Health: Training For Health Care Providers. Available at: www.
epa.gov/air/oaqps/eog/ozonehealth/index.html. 
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Appendix: 
Sources of Additional Information 
Information on environmental asthma triggers can be obtained from a variety of organizations, including:

n American Academy of Allergy, Asthma and Immunology (www.aaaai.org)
n American Academy of Pediatrics (www.aap.org)
n American College of Allergy, Asthma, and Immunology (www.acaai.org)
n American Lung Association (www.lungusa.org)
n Kaiser Permanente (www.kaiserpermanente.org)
n National Asthma Education and Prevention Program (http://www.nhlbi.nih.gov/about/naepp/)
n National Library of Medicine’s Toxtown (http://toxtown.nlm.nih.gov)
n U.S. Environmental Protection Agency 

 Asthma and Indoor Environments (www.epa.gov/asthma/) 
 Regional Offices (http://www.epa.gov/epahome/regions.htm)



29Additional resources available at www.neefusa.org/health/asthma/asthmaguidelines

References
Asthma Health Outcomes Due to Environmental Interventions  
Avol EL, Gauderman WJ, Tan SM, London SJ, Peters JM. Respiratory effects of relocating to areas of differing air pollution lev-
els. Am J Respir Crit Med. 2001;164:2067-2072.

Carter MC, Perzanowski MS, Raymond A, Platts-Mill TA. Home intervention in the treatment of asthma among inner-city chil-
dren. J Allergy Clin Immunol. 2001;Nov;108(5):732-7.

Chan-Yeung M, Manfreda J, Dimich-Ward, Ferguson A, Watson W, Becker A. A randomized controlled study on the effective-
ness of a multifaceted intervention program in the primary prevention of asthma in high-risk infants. Arch Pediatr Adolesc 
Med. 2000;Jul;154(7):657-63.

Evans R 3rd, Gergen PJ, Mitchell H, Kattan M, Kercsmar C, et al. A randomized clinical trial to reduce asthma morbidity among 
inner-city children: Results of the National Cooperative Inner-City Asthma Study. J Pediatr. 1999; Sep;135(3):332-8.

Friedman MS, Powell KE, Hutwagner L, Graham LM, Teague WG. Impact of changes in transportation and commuting behav-
iors during the 1996 Summer Olympic Games in Atlanta on air quality and childhood asthma. JAMA. 2001;Feb;285(7):897-905.

Frisk M, Blomqvist A, Stridh G, Sjoden PO, Kiviloog J. Occupational therapy adaptation of the home environment in Sweden 
for people with asthma. Occup Ther Int. 2002;9(4):294-311.

Greenberg RA, Stretcher VJ, Bauman KE, Boat BW, Fowler MG, et al. Evaluation of a home-based intervention program to 
reduce infant passive smoking and lower respiratory illness. J Behav Med. 1994; Jun;17(3):273-90.

Harving H, Korsgaard J, Dahl R. Clinical efficacy of reduction in house-dust mite exposure in specially designed, mechanically 
ventilated “healthy” homes. Allergy. 1994 Dec;49(10):866-70.

Hayden ML, Perzanowski M, Matheson L, Scott P, Call RS, Platts-Mills TA. Dust mite allergen avoidance in the treatment of 
hospitalized children with asthma. Ann Allergy Asthma Immunol. 1997 Nov;79(5):437-42.

Krieger JK, Takaro TK, Allen C, et al. The Seattle-King County healthy homes project: implementation of a comprehensive approach 
to improving indoor environmental quality for low-income children with asthma. Enviro Health Perspect. 2002;110(suppl 2):311-22.

Lin S, Gomez MI, Hwang SA, Franko EM, Bobier JK. An evaluation of the asthma intervention of the New York State Healthy 
Neighborhoods Program. J Asthma. 2004 Aug;41(5):583-95.

Morgan WJ, Crain EF, Gruchalla RS, O’Connor GT, Kattan M, et al. Results of a home-based environmental intervention among 
urban children with asthma. N Engl J Med. September 9, 2004;351 (11):1068-80.

Persky V, Coover L, Hernandez E, Contreras A, Slezak J, et al. Chicago community-based asthma intervention trial. Feasibility of 
delivering peer education in an inner-city population. Chest. 1999;116:216S-23S.

Recer GM. A review of the effects of impermeable bedding encasements on dust-mite allergen exposure and bronchial 
hyper-responsiveness in dust-mite-sensitized patients. Clin Exp Allergy. 2004 Feb;34(2):268-75. Review.

Shapiro GG, Wighton TG, Zuckrman J, Eliassen AH, Picciano JF, et al. House dust mite avoidance for children with asthma in 
homes of low-income families. J Allergy Clin Immunol. 1999 Jun;103(6):1069-74.

Suh DC, Shin SK, Okpara I, Voytovich RM, Zimmerman A. Impact of a targeted asthma intervention program on treatment 
costs in patients with asthma. Am J Manag Care. 2001 Sep;7(9):897-906.

Sullivan SD, Weiss KB, Lynn H, Mitchell H,  Kattan M, Gergen PJ, Evans R; National Cooperative Inner-Asthma Study (NCICAS) In-
vestigators. The cost-effectiveness of an inner-city asthma intervention for children. J Allergy Clin Immunol. 2002;110 (4): 576-81.

Warner JA, Frederick JM, Bryant TN, Weich C, Raw GJ, et al. Mechanical ventilation and high-efficiency vacuum cleaning: A 
combined strategy of mite and mite allergen reduction in the control of mite-sensitive asthma. J Allergy Clin Immunol. 2000 
Jan;105(1 Pt 1):75-82.

Wilson SR, Yamada EG, Sudhakar R, Roberto L, Mannino D, et al. A controlled trial of an environmental tobacco smoke reduc-
tion intervention in low-income children with asthma. Chest. 2001 Nov;120(5):1709-22.



30 Additional resources available at www.neefusa.org/health/asthma/asthmaguidelines

Environmental Asthma Trigger Source Reduction

Source Control: General        

Takaro TK, Krieger JW, Song L. Effect of environmental interventions to reduce exposure to asthma triggers in homes of low-
income children in Seattle. J Expo Anal Environ Epidemiol. 2004;14 Suppl 1:S133-43.

Source Control: Cockroaches      

Arbes SJ, Sever M, Archer J, Long EH, Gore JC, et al. Abatement of cockroach allergen (Bla g 1) in low-income, urban housing: 
A randomized controlled trial. J Allergy Clin Immunol. 2003 Aug;112(2):339-45.

Arbes SJ, Sever M, Mehta J, Gore JC, Schal C, Vaughn B, Mitchell H, Zeldin DC. Abatement of cockroach allergens (Bla g 1 and Bla 
g 2) in low-income, urban housing: month 12 continuation results. J Allergy and Clin Immunol.  January 2004; 113(1):109-14.

Gergen PJ, Mortimer KM, Eggleston PA, Resenstreich D, Mitchell H, et al. Results of the National Cooperative Inner-City 
Asthma Study (NCICAS) environmental intervention to reduce cockroach allergen exposure in inner-city homes. J Allergy Clin 
Immunol. 1999 Mar;103(3 Pt 1):501-6.

McConnell R, Jones C, Milian J, Gonzalez P, Berhane K, et al. Cockroach counts and house dust allergen concentrations after 
professional cockroach control and cleaning. Ann Allergy Asthma Immunol. 2003 Dec;91(6):546-52.

Source Control: Dust Mites        

Arshad SH, Bojarskas J, Tsitoura S, Matthews S, Mealy B, et al. Prevention of sensitization to house dust mite by allergen avoid-
ance in school age children: A randomized controlled study. Clin Exp Allergy. 2002 Jun;32(6):843-9.

Chew FT, Goh DY, Lee BW. Effects of an acaricide on mite allergen levels in the homes of asthmatic children. Acta Paediatr Jpn. 
1996 Oct;38(5):483-8.

Harving H, Korsgaard J, Dahl R. House-dust mite exposure reduction in specially designed, mechanically ventilated “healthy” 
homes. Allergy. 1994 Oct;49(9):713-8.

Htut T, Higenbottam TW, Gill GW, Darwin R, Anderson PB, Syed N. Eradication of house dust mite from homes of atopic asth-
matic subjects: a double-blind trial. J Allergy Clin Immunol. 2001 Jan;107(1):55-60.

Hyndman SJ, Vickers LM, Htut T, Maunder JW, Peock A, Higenbottam TW. A randomized trial of dehumidification in the control 
of house dust mite. Clin Exp Allergy. 2000 Aug;30(8):1172-80.

Joseph KE, Adams CD, Cottrell L, Hogan MB, Wilson NW. Providing dust mite-proof covers improves adherence to dust mite 
control measures in children with mite allergy and asthma. Ann Allergy Asthma Immunol. 2003 May;90(5):550-3.

Mihrshahi S, Marks GB, Criss S, Tovey ER, Vanlaar CH, et al. Effectiveness of an intervention to reduce house dust mite allergen 
levels in children’s beds. Allergy. 2003 Aug;58(8):784-9.

Moira CY, Ferguson A, Dimich-Ward H, Watson W, Manfreda J, Becker A. Effectiveness of and compliance to intervention mea-
sures in reducing house dust and cat allergen levels. Ann Allergy Asthma Immunol. 2002 Jan;88(1):52-8.

Sidenius KE, Hallas TE, Poulsen LK, Mosbech H. A controlled intervention study concerning the effect of intended temperature 
rise on house dust mite load. Ann Agric Environ Med. 2002;9(2):163-8.

Sporik R, Hill DJ, Thompson PJ, Stewart GA, Carlin JB, et al. The Melbourne House Dust Mite Study: Long-term efficacy of 
house dust mite reduction strategies. J Allergy Clin Immunol. 1998 Apr;101(4 Pt 1):451-6.

Tobias KR, Ferrianni VP, Chapman MD, Arruda LK. Exposure to indoor allergens in homes of patients with asthma and/
or rhinitis in southeast Brazil: effect of mattress and pillow covers on mite allergen levels. Int Arch Allergy Immunol. 2004 
Apr;133(4):365-70. Epub 2004 Mar 17.

Vojta PJ, Randels SP, Stout J, Muilenberg M, Burge HA, et al. Effects of physical interventions on house dust mite allergen levels 
in carpet, bed, and upholstery dust in low-income, urban homes. Environ Health Perspect. 2001 Aug;109(8):815-9.



31Additional resources available at www.neefusa.org/health/asthma/asthmaguidelines

Source Control: Environmental Tobacco Smoke     

Gehrman CA, Hovell MF. Protecting children from environmental tobacco smoke (ETS) exposure: A critical review. Nicotine 
Tob Res. 2003 Jun;5(3):289-301. Review.

Source Control: Mouse Allergen Levels      

Phipatanakul W, Cronin B, Wood RA, Eggleston PA, Shih MS, et al. Effect of environmental intervention on mouse allergen 
levels in homes of inner-city Boston children with asthma. Ann Allergy Asthma Immunol. Apr;92(4):420-5.

Outcomes of Asthma Education Programs     
Brown JV, Bakeman R, Celano MP, Demi AS, Kobrynski L, Wilson SR. Home-based asthma education of young low-income 
children and their families. J Pediatr Psychol. 2002 Dec;27(8):677-88.

Brown R, Bratton SL, Cabana MD, Kaciroti N, Clark NM. Physician asthma education program improves outcomes for children 
of low-income families. Chest. 2004 Aug;126(2):369-74.

Greineder DK, Loane KC, Parks P. A randomized controlled trial of a pediatric asthma outreach program. J Allergy Clin Immu-
nol. 1999 Mar;103(3 Pt 1):436-40.

Guendelman S, Meade K, Benson M, Shen YQ, Samuels S. Improving asthma outcomes and self-management behaviors of 
inner-city children: a randomized trial of the Health Buddy interactive device and an asthma diary. Arch Pediatr Adolesc Med. 
2002 Feb;156(2):114-20.

Higgins JC, Kiser WR, McClenathan S, Tynan NL. Influence of an interventional program on resource use and cost in pediatric 
asthma. Am J Manag Care. 1998 Oct;4(10):1465-9.

Kelly CS, Morrow AL, Shults J, Nakas N, Strope Gl, et al. Outcomes evaluation of a comprehensive intervention program for 
asthmatic children enrolled in Medicaid. Pediatrics. 2000 May;105(5):1029-35.

Liu C, Feekery C. Can asthma education improve clinical outcomes? An evaluation of a pediatric asthma education program. J 
Asthma. 2001 May;38(3):269-78.

Lozano P, Finkelstein JA, Carey VJ, Wagner EH, INUI TS, et al. A multisite randomized trial of the effects of physician education 
and organizational change in chronic-asthma care: Health outcomes of the Pediatric Asthma Care Patient Outcomes Research 
Team II Study. Arch Pediatr Adolesc Med. 2004 Sep;158(9):875-83.

Shames RS, Sharek P, Mayer M, Robinson TN, Hoyte EG. Effectiveness of a multicomponent self-management program in at-
risk, school-aged children with asthma. Ann Allergy Asthma Immunol. 2004 Jun;92(6):611-8.

Toelle BG, Peat JK, Salome CM, Mellis CM, Bauman AE, Woolcock AJ. Evaluation of a community-based asthma management 
program in a population sample of schoolchildren. Med J Aust. 1993 Jun 7;158(11):742-6.

Background References: Asthma Prevalence, Asthma and Environmental 
Triggers, Prevention and Control of Environmental Triggers, Pediatric   
Environmental Health, Health Professionals and Environmental Health 
Abelsohn, A, Sanborn M. Environmental health in family medicine. Supported by International Joint Commission and Ontario 
College of Family Physicians. Available at: http://www.ijc.org/rel/boards/hptf/modules/content.html [CD-ROM].

Alabama Medical Agency, Research and Development Unit. Pediatric asthma, a resource guide for Alabama Physicians. April 
2003. [CD-ROM]

American Academy of Allergy, Asthma, & Immunology. Pediatric asthma: Promoting best practice — Guide for managing 
asthma in children. 1999.  

American Academy of Pediatrics Committee on Environmental Health. Ambient air pollution: Respiratory hazards to children. 
Pediatrics. 1993 Jun;91(6):1210-1213.



32 Additional resources available at www.neefusa.org/health/asthma/asthmaguidelines

American Academy of Pediatrics Committee on Environmental Health. Ambient air pollution: Health hazards to children. 
Pediatrics. 2004 Dec;114;1699-1707.

American Academy of Pediatrics Committee on Environmental Health. Pediatric environmental health. 2nd ed. Etzel RA, edi-
tor. Elk Grove Village, IL: American Academy of Pediatrics; 2003. 

American Academy of Pediatrics. Pediatricians’ perception of the impact of environmental hazard and counseling practices 
regarding environmental health. 2003. Available at http://www.aap.org/research/periodicsurvey/ps42bexs.htm. 

American Lung Association, Epidemiology and Statistics Unit, Research and Scientific Affairs. Trends in asthma morbidity and 
mortality. April 2004. Available at: http://www.lungusa.org/atf/cf/{7A8D42C2-FCCA-4604-8ADE-7F5D5E762256}/ASTHMA1.PDF. 

Anto JM, Sunyer J. Thunderstorms: a risk factor for asthma attacks.  Thorax. 1997 Aug;52(8):669-70. Available at: http://thorax.
bmjjournals.com/cgi/reprint/52/8/669.pdf

Arbes SJ, Cohn RD, Yin M, Muilenberg ML, Burge HA, Friedman W, Zeldin DC. House dust mite allergen in US beds: results from 
the First National Survey of Lead and Allergens in Housing. J Allergy Clin Immunol. February 2003; 111(2):408-14.

Arbes SJ, Cohn RD, Yin M, Muilenberg ML, Friedman W, Zeldin DC. Dog allergen (Can f 1) and cat allergen (Fel d 1) in US 
homes: results from the National Survey of Lead and Allerges in Housing. J Allergy Clin Immunol. July 2004; 114(1):111-7.

Arbes SJ, Sever M, Mehta J, Collette N, Thomas B, Zeldin DC. Exposure to indoor allergens in day-care facilities: Results from 2 
North Carolina counties. J Allergy Clin Immunol. Article in Press.

Balbus JM, Umeh CE, McCurdy LE. Educational needs assessment for pediatric health care providers on pesticide toxicity. 
Journal of Agromedicine. 2005;11(1). In press.

Bellack JP, Musham C, Hainer A, Graber DR, Holmes D. Environmental health competencies: A survey of U.S. practitioner pro-
grams. Journal of Nursing Education Feb 1996;35(2):74-81.

Breysse P, Farr N, Galke W, Lanphear B, Morley R, Bergofsky L. The relationship between housing and health: Children at risk. 
Environ Health Perspect. 2004;112:1583-1588.

Cabana MD, Ebel BE, Cooper-Patrick L, Powe NR, Rubin HA, Rand CS. Barriers pediatricians face when using asthma practice 
guidelines. Arch Pediatr Adolesc Med. 2000 July;154(7):685-693.

Cabana MD, Slish KK, Lewis TC, Brown RW, Nan B, Lin X, Clark NM. Parental management of asthma triggers within a child’s 
environment. J Allergy Clin Immunol. 2004;114:352-7. 

California Air Resources Board. Health Update: Ozone generators sold as “air purifiers.” PowerPoint Presentation. January 20, 
2005. Available at: ftp://ftp.arb.ca.gov/carbis/research/health/healthup/jan05.pdf. 

Centers for Disease Control and Prevention. Reducing childhood asthma through community-based service delivery, New 
York City, 2001-2004. Morbidity and Mortality Weekly Report (MMWR). 2005 Jan 14;54(1):11-14. Available at: http://www.cdc.
gov/mmwr/preview/mmwrhtml/mm5401a5.htm. 

Clark NM, Gong M, Schork MA, Kaciroti N, Evans D, Roloff D, Hurwitz M, Maiman LA, Mellins RB. Long-term effects of asthma 
education for physicians on patient satisfaction and use of health services. European Respiratory Journal.  2000 Jul;16(1):15-21.

Clark NM, Valerio MA. The role of behavioural theories in educational interventions for paediatric asthma. Paediatr Respir Rev. 
2003 Dec; 4(4): 325-33. 

Cohn RD, Arbes SJ, Yin M, Jaramillo R, Zeldin DC. National prevalence and exposure risk for mouse allergen in US households. 
J Allergy and Clin Immunol. June 2004; 113(6):1167-71.

Crain EF, Walter M, O’Connor GT, Mitchell H, Gruchalla RS, Kattan M, et al. Home and allergic characteristics of children with asth-
ma in seven U.S. urban communities and design of an environmental intervention: The inner-city asthma study. Environ Health 
Perspect.  2002 Sept; 110 (9):939-925. Available at: http://ehp.niehs.nih.gov/members/2002/110p939-945crain/crain-full.html.

Dunn AM, Burns C, Sattler B. Environmental health of children. Journal of Pediatric Health Care. 2003 Sept-Oct;17(5): 223-31. 

Eggleston PA. Control of environmental allergens as a therapeutic approach. Immunol Allergy Clin North Am. 2003 
Aug;23(3):533-47, viii-ix. Review.

Goldman RH, Rosenwasser S, Armstrong E. Incorporating an environmental/occupational medicine theme into the medi-
cal school curriculum. Journal of Occupational and Environmental Medicine. 1999 Jan;41(1):47-52. Available at: http://www.
nhlbi.nih.gov/guidelines/index.htm. 



33Additional resources available at www.neefusa.org/health/asthma/asthmaguidelines

Gruchalla RS, Pongracic J, Plaut M, Evans R, Visness CM, et al. Inner city asthma study: Relationships among sensitivity, aller-
gen exposure, and asthma morbidity. J Allergy Clin Immuno. 2005 Mar;115(3):478-485.l

Institute of Medicine. Damp indoor places and health. Washington, DC: National Academy Press; 2004. Available at: http://
www.nap.edu/books/0309091934/html/. 

Institute of Medicine. Division of Health Promotion and Disease Prevention. Clearing the air: Asthma and indoor air expo-
sures. Washington, DC: National Academy Press; 2000. 

Kilpatrick N, Frumkin H, Trowbridge J, Escoffery C, Geller R, Rubin L, Teague G, Nodvin J. The environmental history in pediatric 
practice: A study of pediatricians’ attitudes, beliefs, and practices. Enviro Health Perspect. 2002 Aug;110(8):823-27.

Kim JJ, Smorodinsky S, Lipsett M, Singer BC, Hodgson AT, Ostro B. Traffic-related air pollution near busy roads. Am J Respir Crit 
Care Med. 2004; 170:520-526.

Lanphear BP, Aligne CA, Auinger P, Weitzman M, Byrd RS. Residential exposures associated with asthma in US children. Pediat-
rics. 2001 Mar;107(3):505-11.

Mannino DM, Homa DM, Akinbami LJ, Moorman JE, Gwynn C, Redd SC. Surveillance for asthma—United States, 1980-1999. 
Divisions of Environmental Hazards and Health Effects, National Center for Environmental Health, Centers for Disease Control 
and Prevention. MMWR. Surveillance Summaries. March 29, 2002/51(SS01);1-13. Available at: http://www.cdc.gov/mmwr/
preview/mmwrhtml/ss5101a1.htm. 

Matsui EC, Simons E, Rand C, Butz A, Buckley TJ, Breysse P, Eggleston PA. Airborne mouse allergen in the homes of inner-city 
children with asthma.  J Allergy Clin Immunol. 2005 Feb;115(2): 358-63.

McCurdy L, Roberts J, Rogers B, Love R, Etzel R, Paulson J, Witherspoon N, Dearry A. Incorporating environmental health into 
pediatric medical and nursing education. Environ Health Perspect. 2004 Dec;112(17):1755-60.

Merchant JA, Naleway AL, Svendsen ER, Kelly KM, Burmeister LF, Stromquist AM, Taylor CD, Thorne PS, Reynolds SJ, Sander-
son WT, Chrischilles EA. Asthma and farm exposures in a cohort of rural Iowa children. Environ Health Perspect. doi:10.1289/
ehp.7240. Available at http://ehp.niehs.nih.gov/members/2004/7240/7240.pdf. 

Merritt E. Human health and the environment: Are physician educators lagging behind? JAMA. May 5 1999;281(17):1661.

National Association of School Nurses. Issue Brief: Environmental concern in the school setting. 2004. Available at: http://
www.nasn.org/Default.aspx?tabid=270. 

National Center for Health Statistics, Division of Data Services. Asthma prevalence, health care use and mortality, 2000-2001. 
Available at: http://www.cdc.gov/nchs/products/pubs/pubd/hestats/asthma/asthma.htm. 

National Heart, Lung, and Blood Institute and Centers for Disease Control and Prevention. Key clinical activities for quality 
asthma c: Recommendations of the National Asthma Education and Prevention Program. Reproduced from Morbidity and 
Mortality Weekly Report (MMWR): Recommendations and Reports, Vol. 52/No. RR-6, March 28, 2003. Available at: http://www.
nhlbi.nih.gov/health/prof/lung/asthma/asthmacare.htm

National Heart, Lung, and Blood Institute and Global Initiative for Asthma. Global strategy for asthma management and pre-
vention. 1998. Available at: http://www.ginasthma.com/Guidelineitem.asp??l1=2&l2=1&intId=37. 

National Institute of Health, National Asthma Education and Prevention Program. Guidelines for the diagnosis and manage-
ment of asthma. July 1997. NIH Publication 97-4051. Available at: http://www.nhlbi.nih.gov/guidelines/index.htm. 

National Institute of Health, National Asthma Education and Prevention Program. Guidelines for the diagnosis and manage-
ment of asthma. June 2003. NIH Publication 02-5074. Available at: http://www.nhlbi.nih.gov/guidelines/index.htm. 

National Institute of Health, National Asthma Education and Prevention Program. Practical guide for the diagnosis and 
management of asthma. Bethesda MD: US Department of Health and Human Services, National Institute of Health, 1997; 
publication no. 97-4053.  

Nicholas SW, Jean-Louis B, Ortiz B, Northridge M, Shoemaker K, et al. Addressing the childhood asthma crisis in Harlem: The 
Harlem Children’s Zone Asthma Initiative. Am J of Public Health. 2005;95(2): 245-49.

Platts-Mills TA, Vaughan JW, Carter MC, Woodfolk JA. The role of intervention in established allergy: avoidance of indoor al-
lergens in the treatment of chronic allergic disease. J Allergy Clin Immunol. 2000;106:787-804.



34 Additional resources available at www.neefusa.org/health/asthma/asthmaguidelines

Pope AM, Rall DP, editors. Environmental medicine: Integrating a missing element into medical education. Institute of Medi-
cine Report. Washington, DC: National Academy Press; 1995. 

Pope AM, Snyder MA, Mood LH, editors. Nursing, health, and the environment. Institute of Medicine Report. Washington, DC: 
National Academy Press; 1995. 

Rabinovitch N, Zhang L, Murphy JR, Vedal S, Dutton SJ, Gelfand EW. Effects of wintertime ambient air pollutants on asthma 
exacerbations in urban minority children with moderate to severe disease. J Allergy Clin Immunol. 2004 Nov;114(5):1131-7.

Roberts JR  Gitterman BA. Pediatric environmental health education: A survey of US pediatric residency programs. Ambula-
tory Pediatrics. 2003 Jan-Feb;3(1):57-59.

Rogers B. Environmental health hazards and health care professional education. AAOHN J. 2004; 52(4):154-155. Position Statement: 
Health Professionals and Environmental Health Education. Available at: http://www.neefusa.org/pdf/PositionStatement.pdf.

Rumchev K, Spickett J, Phillips M, Stick S. Association of domestic exposure to volatile organic compounds with asthma in 
young children. Thorax. 2004;59: 746-751.

Schenk M, Bridge P, Gallagher R, Petrusa E, Frank R. Effectiveness of an occupational and environmental medicine curriculum 
indicated by evaluation of medical student performance on an objective structured clinical examination. Journal of Occupa-
tional and Environmental Medicine. 1999 Nov;41(11):954-59.

Simons E, Butz A, Eggleston P, Buckley TJ, Breysse P. High levels of mouse allergen in inner-city homes could trigger asthma. J 
Allergy Clin Immunol. 2005;115:358-63.

Storey E, Dangman K, Schenck P, DeBernardo R, Yang C, Bracker A, Hodgson M. Guidance for clinicians on the recognition 
and management of health effects related to mold exposure and moisture indoors. University of Connecticut Health Center, 
September 30, 2004. Available at: http://www.oehc.uchc.edu/clinser/MOLD GUIDE.pdf. 

Tovey E, Marks G. Methods and effectiveness of indoor environmental control.Ann Allergy Asthma Immunol. 2001 Dec;87(6 
Suppl 3):44-7. Review.

The Ad Hoc Working Group, American Academy of Allergy, Asthma and Immunology. Position Statement on Environmental 
allergen avoidance in allergic asthma.  February 1999. Available at: http://www.aaaai.org/media/resources/academy_state-
ments/position_statements/ps36.asp 

University of Maryland. EnviRN website. Available at: http://envirn.umaryland.edu/. 

U.S. Department of Health and Human Services. Agency for Toxic Substances and Disease Registry. Case Studies in Environ-
mental Medicine: Environmental triggers of asthma. Publication No: ATSDR-HE-CS-2002-0001. Available at: http://www.atsdr.
cdc.gov/csem/asthma/. 

U.S. Department of Health and Human Services, National Center for Health Statistics. Summary Health Statistics for U.S. Children: 
National Health Interview Survey. October 2003;10(213). Available at:  http://www.cdc.gov/nchs/data/series/sr_10/sr10_223.pdf. 

U.S. Environmental Protection Agency, Air Pollution Training Institute. Ozone and your patients’ health: Training for health 
care providers. Available at: http://www.epa.gov/air/oaqps/eog/ozonehealth/index.html. 

U.S. Environmental Protection Agency. Asthma home environment checklist. February 2004. Publication EPA 402-F-03-030.

U.S. Environmental Protection Agency. Fact Sheet: National Survey on Environmental Management of Asthma and Children’s Envi-
ronmental Tobacco Smoke. Washington, DC: Indoor Environments Division, U.S. Environmental Protection Agency; 2004. Publication 
6609J.

U.S. Environmental Protection Agency, Office of Air and Radiation. Clear your home of asthma triggers. July 1999. Publication 
EPA 402-F-99-005.

U.S. Environmental Protection Agency, Office of Air and Radiation. Asthma in-home intervention. April 2003. Publication EPA 
402-F-02-035.

Woodcock et al. Early life environmental control: Effect on symptoms, sensitization and lung function at age 3 years.  AJRCCM 
2004;170:433-9.



35Additional resources available at www.neefusa.org/health/asthma/asthmaguidelines

Sample Patient Flyers
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