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Asthma Education — Home-based
Intervention

In order for patients with asthma to maintain an adequate level of self-management of

the disease they must be provided initial and ongoing education. Education is a major

Respiratory Care Services and
Biometrics, Fairview Hospital, Cleveland,
Ohio, U.S.A.

tool in order to achieve this goal. This review discusses some of the components of
asthma education that must be considered. There are also opportunities for the respi-
ratory therapist to play a significant role in asthma disease management in the home.

Education is a key tool in the management of asthma. The respiratory care profes-
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Asthma education as an essential tool in manage-
ment of asthma

One of the most effective and long lasting interven-
tions in the management of asthma is education. Patients,
families, and caregivers must be able to care for them-
selves or family members once away from the clinical
setting. Without a strong basic understanding of the dis-
ease and solid self management skills chances are favor-
able for increased emergency department visits or admis-
sion to the acute care facility. Patient focused education
will allow the patient to gain motivation, skill and the
confidence that they can use to control their asthma.' It is
also likely that education that is directed at self-manage-
ment can reduce morbidity,” improve lung function, feel-
ings of self control, reduce absenteeism from school,
number of days with restricted activity, number of visits
to the emergency department, and possibly the number
of sleep disturbed nights.’ It is through the learning of
management and coping skills that the asthmatic patient
will be better able to attain control of their asthma and a
higher level of quality of life.

In the West, the effectiveness of patient education on
improving self-management has been well documented.
However, the data among Asian population are lacking.
A study by Choy et al.* found that a hospital based

sional can play a significant role in a home-based program.

asthma education program could be effective especially
among Asian populations of low socioeconomic status
and education level. Patients in this study were in-
structed on pathophysiology of asthma, triggers, use of
medications, proper inhaler technique, and self-manage-
ment of the disease of asthma. As a result of this inter-
vention patients demonstrated significant improvements
in inhaler technique, asthma knowledge, reductions of
hospitalizations, visits to family physicians, and emer-
gency department utilization. Of particular interest is
that patients with FEV1 of < 80% predicted values were
more likely to benefit from the program. Chen et al.
reached a similar conclusion® that most asthmatic chil-
dren do not use inhaler devices appropriately and that
more aggressive education in Taiwan is necessary. More
research in this portion of asthma management in Asia is
needed. It is likely that the same positive results found in
other parts of the world are just as likely to be realized in
Asia.

Asthma education is such an essential part in the care
and management of asthmatic patients that it is listed as
the 1 of the 4 essential components of the National Insti-
tutes of Health (NIH), National Asthma Education and
Prevention Program’s (NAEPP) Expert Panel Report 2:
Guidelines for the Diagnosis and Management of
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Asthma.® In addition to this education is also a compo-
nent of the GINA Asthma Guidelines issued in 2002.
Not only can asthma education increase the knowledge
of the disease of the patient and family but it will also de-
crease parental anxiety.” It is therefore suggested that cli-
nicians determine the level of anxiety when taking a pa-
tient history, and should also support and encourage the
patient’s participation in asthma education programs.’
Parental perceptions regarding the use of medications
and management of the disease can likely positively im-
pact the care that is provided to patients between the ages
of 2 to 18 years of age. It is therefore highly recom-
mended that parental and child asthma education be pro-
vided and structured into a asthma wellness or “tune-up”
visit.'"" Education that is presented in the form of a
home-based intervention may aid in the reduction of pa-
rental concerns and increase the use of coping strategies
that are followed. While asthma education is an essential
element of ongoing management of the disease, some
settings are more appropriate then others. A home based
approach and acute care facility education and interven-
tion can be successful."

Opportunities for asthma education in different
environments

Home-based programs may serve to bridge the gap
between best practice and putting practice into action.
Such programs in a population based program can im-
prove functional status, increase self-monitoring, and
knowledge about asthma, and decrease absenteeism and
hospitalization for asthma by directly providing asthma
patients with educational materials and self-monitoring
tools.'* Home-based programs will be described in more
detail later in this review.

Formal education has been followed as the primary
way to get the asthma message across. Other options are
face-to-face, group education, or home based video ed-
ucation. All 3 methods are effective in increasing pa-
tient and parental knowledge. However, if one of the
goals of asthma education is to reduce parental anxiety,
a more effective method is to present the education in
an interactive, face-to-face setting.'’ In contrast to this
is limited education, which is provided in the form of
information only to adults with asthma. In this scenario
the outcomes may be less favorable and may not im-
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prove any health outcomes in this population. It is pos-
sible that dissemination of information only in the
emergency department may be effective but more study
needs to be done to confirm this.'* The emergency de-
partment however may not be the optimal setting for the
education to occur."” In the United States there are few
emergency departments that actually use any type of
formal asthma education. Part of the reason for this is
that effective teaching in this environment may be ham-
pered due to the critical health needs of the patient, poor
staffing, limited resources, and a heightened level of
acuity and anxiety. In addition, patients who use emer-
gency department may find there is poor access to ade-
quate follow-up.'® Once out of the emergency depart-
ment, it is up to the patient to follow up with a physi-
cian. Unfortunately, this is often not the case.

Asthma education can result in a lower cost of care.'”
In 1999 a study by Behbehani et al. found that the me-
dian direct medical care for the management of asthma in
Canada associated in the emergency department was
$324,000 and for each hospital day was $324,000/day."®
With the costs of managing the disease on the rise, cost
containment becomes even more essential as a manage-
ment tool for the disease. Asthma education that ad-
dresses overall understanding of the disease process,
trigger avoidance, and self-monitoring can significantly
impact the overall cost of care.'” In addition to the cost of
care asthma has a significant impact on quality of life
and lost wages.”” When an asthma education program is
part of an inner-city intervention a cost savings may be

realized as well.?!

An appreciation of cultural and ethnic diversity
is essential

It is also essential that the educator is sensitive the
ethnic and cultural background of the patients and family
members that they are teaching. It is also important that
the clinician is acutely aware of the patients’ perception
and knowledge of asthma. In an effort to get the message
across to patients of other nationalities it is important
that the clinician understand that each cultural and ethnic
background has specific values, beliefs, and practices
that are unique to each group. Therefore there must be
some level of cultural sensitivity. Key to this is an appre-
ciation for:
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o Age

e Sex

e Gender

e Education

e Socioeconomic background

Compliance or adherence to care is an issue that is
affected the education that patients receive. Low compli-
ance is associated with young age, smoking, moderate
asthma, being a newly diagnosed asthmatic, being em-
ployed, and being treated only by a generalist. Improve-
ment in the care of asthma requires a high level of com-
mitment of the patient and those associated with the pa-
tient (physicians, patients, health plans, and employers).*

It is important that the clinician assess cultural or
ethnic beliefs or practices that may influence self-man-
agement and then to modify them as appropriate.” An
effort should be made to communicate with the patient in
their native language so that all educational messages are
fully understood. A lack of language concordance be-
tween a clinician and patient affects adherence and ap-
propriate and the appropriate use of health care ser-
vices.* In addition to this an understanding of what is
beneficial and harmful must be achieved and then passed
on the patient. An appreciation of cultural practice in the
management of disease is important for the caregiver to
possess. Harmful home remedies should be identified
and the patient informed of the need to curtail practices
that could compromise any control of asthma or even
could put the patient’s life at risk.

Asthma in America

Of concern is the general lack of knowledge of the
care and management of the disease by not only the gen-
eral public but of many asthmatics in the United States.

According to the Asthma in America Survey com-
pleted in the late 1990 this concern was confirmed. This
survey was given to 2,509 asthma patients, 512 physi-
cians, and 1,000 members of the general public. It un-
covered 5 disturbing conclusions regarding the state of
asthma in America. They include:

e Asthma control falls short of the goals established
by the National Institutes of Health.

e Poorly controlled asthma results in hospitaliza-
tions, emergency room visits, missed days from

work and school, and activity limitations that of-
ten result in a lower quality of life.

e Physicians report that they are following the NIH
guidelines but the level of care reported by pa-
tients does not meet the current standards.

e There is a significant misunderstanding by patients
regarding the underlying cause of asthma symp-
toms. This also includes the ability of the patient
to know which medication to take for manage-
ment of the disease.

o There is a significant gap between what physicians
claim is being taught, and provided to manage the
disease and what the patient perceives.

The need for more and better patient directed infor-
mation was noted in this survey. When patients were
asked what the underlying condition that causes asthma
symptoms were, only 9% of the patients could state that
this cause was due to inflammation. This is compared to
10% of non-patients in the general population. This is of
particular concern as there was no difference between
the answers posted by the general public and patients al-
ready diagnosed with the disease. One would have thought
that the asthmatic population had a higher knowledge of
the disease; this just was not the case.

When the same asthmatic patients were asked to de-
scribe which medications are more appropriate for the
management of the inflammatory process; 47% stated
short-acting beta agonists compared to 35% who thought
that anti-inflammatory medications were the drug of
choice. This landmark survey indicated that there was
widespread misunderstanding about asthma and the
management of the disease at the level of the patient. Not
surprisingly, 71% of patients with the diagnosis of
asthma expressed a strong desire for better and more
asthma education.

In addition, the same study found that although phy-
sicians report that they are following the guidelines,
there is a major disconnect between what they claim to
have taught and provided and that which the patient per-
ceives (Fig. 1). In all categories the patients and physi-
cians significantly disagreed except for demonstration of
the inhaler device. This indicates that communication
and adherence to the National Asthma Education and
Prevention Program (NAEPP) Expert Panel Report II:
Guidelines for the Diagnosis and Management of
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Fig. 1. Asthma in America Survey: A Gap in Patient-Pro-
vider Communications.

Asthma® are not being followed as had been the expecta-
tion of the National Institutes of Health (NIH) when the
Guidelines were published.

It is entirely possible that a large population of pa-
tients in the United States who have been diagnosed with
asthma may not have a full understanding of the disease
and the treatments necessary to manage it. Another sur-
vey of asthma patients and health-care providers dis-
closed that a large number of asthma patients underesti-
mate the severity of their condition and also may over-
estimate how well their asthma is being controlled.” As
a result one suggested method of intervention is better
communication and patient directed education in an ef-
fort to address the patient’s cultural and lifestyle prac-
tices, including environmental exposures. To accom-
plish this suggested approaches to follow are:

v Develop long term proactive partnerships with
physicians
v Establish a collaborative approach to care

<

Encourage adherence to treatment plans

v Encourage more and better communication with
patient

v Ask patients open ended questions

v Probe for underlying fears/concerns

v Patient/provider communication problems

v Lack of faith in medications

The NAEPP’s Expert Panel Report I1: Guidelines for
the Diagnosis and Management of Asthma strongly sup-
ports the notion of education. According to the guide-
lines education is an essential component of successful
asthma management. It is strongly felt that education
must begin at the time of diagnosis and continue on at
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each interaction between the healthcare clinician and the
patient. By continuing on with an education-based theme
the patient can continually be provided with expert di-
rection in the management of their disease. Educational
efforts should be continuous. It is also important that the
clinician periodically review the information and skills
that were previously learned in an effort to determine if
there has been a positive impact on the patient. This is
also important because without doing so the patient’s
skills in self-management may decline over time.*’

Teaching the essentials of self management

The Expert Panel Report II: Guidelines for the Diag-
nosis and Management of Asthma recommends that cli-
nicians teach patients and families the essential informa-
tion, which includes; medication skills, self-monitoring
techniques, and environmental control measures.

When teaching patients and families the basic facts
about asthma it is important not to overwhelm the lis-
tener. Provide a brief explanation of what asthma is. In-
cluded in this should be what the underlying causes of
asthma are, what actually happens to the body when an
asthma episode occurs and what steps can and should be
taken to better manage the disease. It is important that the
patient not become overwhelmed with too much at 1
time. Instead a better approach would be to repeat the es-
sential messages at each visit. When reviewing medica-
tions and delivery of such it is useful to have the patient
demonstrate their administration technique. Then in a
non-threatening manner the clinician can assess and cri-
tique the patient. Essential medication skills that are im-
portant to master are the correct use of the inhaler, use of
the spacer or holding chamber, and knowing when it is
necessary to self-administer the medications.

To know when to self-administer it is necessary to be
able to possess self-monitoring skills. These skills in-
clude the ability to determine when there are early signs
of respiratory compromise. A peak flow meter and an ac-
tion plan are 2 relatively inexpensive tools that the pa-
tient and family can use to maintain ongoing monitoring
of the progression of the disease. These 2 self-manage-
ment approaches can also allow the patient to develop a
sense of ownership and responsibility of the manage-
ment of asthma. It does require the cooperation of the
physician and the clinician to obtain these critical
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self-management tools.

Establish a partnership with the patient and
caregivers

Another fundamental component of self-manage-
ment is the development of a partnership between the pa-
tient and clinicians. It is important that there be a short
and long term treatment goal. This goal once understood
and achieved will serve to enhance this important part-
nership and ultimately improve the management of the
disease.”® At the time of the initial visit it is important to
agree on short-term goals. Variables like the patient’s in-
ability to be involved with physical activity or an inabil-
ity to maintain school attendance at a level comparable
to the non-asthmatic students are important to note. As
goals are developed it is important to do so in a joint
fashion. The patient must agree with the clinician that the
goals are attainable. It is then important for the clinician
and family members to promote a high level of encour-
agement and positive reinforcement to the patient as they
attempt to achieve their goals.

In addition at each patient clinician interaction there
should be a review of the self-management plan and ad-
justments made as indicated. This may become neces-
sary as the patient achieves some of the goals or cannot
achieve them for various reasons. Sometimes it is be-
cause of a medication that is not resolving a problem or
perhaps a poor method of delivery that is causing the pa-
tient some problems. In some instances it may be as sim-
ple as the need to change a medication because the taste
of it is found to be disagreeable to the patient and as a re-
sult is affecting their compliance.

The clinician/patient partnership is also enhanced
with periodic review of the asthma action plan. Over
time it may need to be altered as the patient’s age, growth
and health status changes. Key to this partnership is a
continual educational reinforcement. Patients in this
phase of care should continue to receive brief written
materials that can serve to reinforce that which has al-
ready be recommended or skills that have been taught.

Obviously in order to maintain a high level of care
communication with the patient is very important. In or-
der to get the feedback necessary from the patient it is
preferable to pose open-ended questions as opposed to
questions that only require a yes or a no response (Table 1).

It is therefore essential that there be an open commu-
nication between the patient, clinician, physician, and
caregivers. It is important that there is a discussion with
the patient and their family of any concerns that they may
have about their asthma and then to address those con-
cerns at that time. Communication and patient trust is
key in the educational process. A partnership between
the clinician and patient must be established and main-
tained over time.

Home care

It is essential that any education that is directed at pa-
tients, family and caregivers is modeled to the needs of
that particular patient. It is unwise to assume that all pa-
tients need the same amount or level of education. Edu-
cation to be successful needs to be tailored to the need of
each individual patient. Education is more likely to real-
ize a successful outcome if done in an environment that
is non-threatening to the patient. The best place to do so
is in the patient’s home. This is appealing because once
away from the many distractions of the hospital, clinic or
even the physicians office, a patient is more likely better
able to relax, listen, and learn.

Home-based programs

Home based asthma education and intervention pro-
grams come in many forms. Some in the United States
are comprised of nothing more than providing the patient
with written material, videotapes, CD ROMS, and an oc-
casional telephone follow-up. I was fortunate enough to
co-design a home-based asthma education and interven-
tion program in the mid 1990’s. This program was based
in a home medical equipment company in Cleveland,
Ohio.” In this program patients from a large academic
hospital were enrolled when it was determined that the
patient was in need of additional intervention. This was
noted when these patients were admitted to the hospital,
had frequent visits to the emergency department, were
admitted to the intensive care unit, or the physician or
case manager felt it was necessary.

Once enrolled into this program a respiratory thera-
pist would visit the patient in their home up to 4 or 5
times. Each visit took at least an hour. The initial visit in-
cluded an environmental assessment, asthma knowledge
examination, medication and therapy assessment, and a
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Table 1. Sample Follow-up Questions’

Signs and Symptoms
In the last 2 weeks how many days have you?
e Had problems with coughing, wheezing, shortness of breath, or chest tightness?
o Awakened at night from sleep due to coughing or other asthma symptoms?
e Awakened in the morning with asthma symptoms that did not improve within 15 minutes of inhaling a short-acting
bronchodilator?
e Had symptoms while exercising or playing?

Monitoring Lung Function
e What is the highest and lowest your peak flow has been since your last visit?
e Has your peak flow dropped below your personal best since your last visit?
e What did you did when this occurred?

Monitoring Quality of Life/Functional Status
Since your last visit, how many days has your asthma caused you to:
e Miss school or work?
e Reduce your activates?
o (For caregivers) Change your activity because of your child’s asthma?

Monitoring Pharmacology

Medications:
e What medications are your currently talking?
e How often do you take the medications?

How much do you take?

e Have you missed or stopped taking any regular doses of your medications for any reason?
e How many puffs of your quick-relief medication do you use per day?

Have you had any side effects from the medications and if so what are they?

Monitoring Patient-Provider Communication and Patient Satisfaction

What questions do you have about your asthma daily self-management plan?
What problems have you had following your self-management plan?

Has anything prevented you from getting the treatment you need for your asthma?
Have the costs of the medications interfered with your ability to get asthma care?
How satisfied are you with the asthma care that you are now receiving?

e How can we improve your asthma care?

Table 2. Common Allergens

o All warm-blooded pets, including small rodents and birds (dander, urine, feces, and salvia from these animals can cause
allergic reaction)

e House-Dust mites

e Tobacco smoke

e Mold growth

e Cockroaches

e Outdoor allergens (alternaria and cladosporium)

¢ Building related triggers

e Foods that contain sulfites

e Air pollution
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trigger and symptom severity scoring. The following
sessions were dedicated to educating the patient and
teaching them better coping skills. For this program or
any other program to be successful it is essential that all
members of the health care team are involved in the pro-
cess. In addition it is important that there is clear commu-
nication between the patients, home based clinician, and
ordering physician or case manager.

Two of the most important elements to our home-
based program were the environmental assessment and
resulting patient tailored education. Every patient is dif-
ferent and therefore his or her educational needs are also.
This is why it is so important to actually go into the pa-
tient’s home and see first hand the barriers or potential
barriers to care. There are considerable environmental
factors that can impede adequate care for the asthmatic
(Table 2).

Once the respiratory therapist is able to actually see
what the environment triggers that exist are they are in a
better position to intercede. It is useful to be able to cata-
log all potential triggers in the home environment by use
of a log. Once completed patient focused education re-
garding trigger remediation and avoidance techniques
can be taught. But before this it is essential that the clini-
cian determine what the patient’s exposure to the offend-
ing allergen actually is, determine how sensitive the pa-
tient is to these organisms (usually accomplished with a
thorough medical history and skin testing or in vitro test-
ing to determine the presence of IgE antibodies), and a
determine the clinical significance of any positive al-
lergy tests.

Along with the environmental assessment it is ap-
propriate to determine the degree and frequency of
symptoms. This can be accomplished by a detailed dis-
cussion with the patient that focuses on exposure to the
triggers and resultant symptoms. Once a correlation is
determined it is possible to teach intercede. It is entirely
possible that the offending trigger may never be entirely
eradicated; however it is likely that the patient may de-
crease many of them.

Common offending triggers of asthma

In the United States more than 60% of all households
have either a dog or a cat that resides in the home. As
such they are one of the biggest allergens in the home.

The obvious solution is to remove the creature but in
many circumstances this is not an option. In such cases it
is best to remove the animal from the patient’s bedroom
and keep the door closed at all times. Even if the animal
is removed from the home the patient is still subject to
many of the allergens that are left behind as they may still
be in the carpeting and upholstery. It may take consider-
able time to remove the remaining allergens but over
time and a concerted effort in cleaning and/or removal of
the carpeting and upholstery it is possible to see positive
results.

Another common allergen is house-dust mites. House-
dust mites are common in most areas except higher eleva-
tions and arid areas. House-dust mites are commonly
found in mattresses, pillows, carpeting, and upholstered
furniture. An easy method to remove these from the area is
to wash all bedding at least once a week in hot water. In
addition it is useful to instruct patients with children not to
leave stuffed animals exposed to the air but rather keep
them in a contained environment. In areas of the country
where the temperature reaches less than 32 °F, it is useful
to take the mattresses or upholstered furniture outside al-
lowing the house-dust mites to be killed by the low tem-
perature. Encasing pillows in an allergen impermeable
covering is an essential step that can decrease the possibil-
ity of the asthmatic patient coming in contact with the
mites. Another successful method to teach patients is to
decrease the relative humidity to less then 50% RH.

In the inner city cockroaches are a common trigger
for the asthmatic. Cockroaches are often the most diffi-
cult to remove from a dwelling. If there is an infestation,
use of chemicals such as boric acid, poison baits, and
traps often can help. If the dwelling is sprayed with a
chemical agent in an effort to fumigate the living area it
is important to teach patients not to be in the general area
during the treatment or immediately afterwards. Proba-
bly 1 of the best steps that can be taken is to educate the
patient of the need to keep a clean environment. Cock-
roaches are attracted to open food containers or exposed
garbage.

Home-based education

Again, it is important to note that patient specific ed-
ucation be presented. If there some triggers that are not
found in the patient’s home, it may not necessary to
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spend too much time discussing those triggers. Instead it
is appropriate to provide that patient with environmental
information that pertains to their home. Keeping the per-
spective of patient specificity, it is during the one-on-one
interview in the home and ongoing discussion that the
caregiver can elicit the areas of concern for the patient
and caregivers. Our experience has been that many of
our patients do understand the key messages about
asthma management. Patients often struggle when trying
to put this knowledge into action and often require the re-
spiratory therapist to help them do so.

A demonstration of medication administration is an
important tool in any home based program. It is entirely
possible that the patient has a less than perfect adminis-
tration technique with the metered dose inhaler or
nebulizer. And just as importantly, they may also not
maintain a proper cleaning or disinfection of the devices.
Taking the time to observe, critique, and teach are key in-
terventions in the administration of medication in the
home, just as may be done in the clinical environment.

Cost considerations

An asthma educational intervention that is directed
to children and adults can result in improved economic
outcomes. This can be realized immediately and many
months after the education occurs.” It is also likely that
his educational component of an asthma disease man-
agement program can result in decreased hospital
readmissions as well.*'** Asthma Education is an essen-
tial component of any asthma disease management pro-
gram.** Asthma education is also effective for some of
the Medicaid patients in the United States. In Connecti-
cut (USA) a decrease in Medicaid utilization of up to
71% was seen post an asthma education program.” A
home base program can particularly cuts costs as well.*®

There are costs associated with any educational ef-
fort that must be taken into account. These include costs
for educational materials, asthma management devices
(peak flowmeters, spacers, metered dose inhalers, com-
pressors, nebulizers, diaries, asthma action plans). Addi-
tionally, there is a cost in human resources, which must
also be taken into account. While it is preferred that
asthma education become an essential component of
care in the hospital and home, the educational experience
must extend beyond. As a result there is a cost for health
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care professionals as an ongoing measure. The Cleve-
land based program that I designed allocated $50.00 per
respiratory therapist home visit. The respiratory therapist
was essentially a paid consultant for the home care com-
pany. Additional costs include, a disease case manager,
office support, a database administrator and analyst, fi-
nancial accountants, and a medical director. Unless there
is enough support to finance these individuals, it may be
difficult to offer the service.

It is also essential that all educational offerings be
gauged by some outcome measure. Outcome measure
will serve as a measurement of the effectiveness of the
education. Possible outcome measures include:

e Visits to the emergency department

e Admissions to the hospital

e Missed work/school

e Quality of life

e Pre and post knowledge of asthma management

e Visits to physicians

Impediments to cost recovery

Home-based program come with potential flaws as
well. Because the education, intervention, and follow-up
occur in the home, the physician must rely on the respira-
tory therapist to provide much information. It is there-
fore imperative that quality measures are followed and
verified by the sponsoring agency. If high quality educa-
tion is not assured the patient outcome may be in jeop-
ardy. It is also important that the staff be educated on
state-of-the-art asthma management and the essentials
on how to teach others. If this does not happen and com-
petency is not verified, potential obstacles for the pro-
gram could be encountered.

Another consideration is that of establishing and
maintaining a source of reimbursement. This may be
more difficult when a home-based program is initially
started. In the United States some options are to partner
with a third party payer and to share the cost savings of
the program. Others have opted to charge the third party
payer per diem for the services offered. Both come with
pro and cons.

Education and self management perspectives
The home-based asthma intervention/education pro-
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gram must have an ultimate goal of adequate patient
self-management. The ongoing care that any patient re-
ceives is directly linked to how well they manage their
disease process on their own. As part of any self manage-
ment program the clinician must teach the patients and
caregivers the essential information pertaining to admin-
istration of medication, symptom monitoring and self as-
sessment, environmental and control/avoidance tech-
niques, and of course some of the basic facts about
asthma that they will need to understand in order to man-
age the disease adequately.

The marriage of education and home-based pro-
grams are key in the management of the disease. In the
United States this concept is still in its early stages but is
likely to grow over time. In any such program it is essen-
tial that outcomes be measured in order to demonstrate
that such an intervention actually works.
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