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The role of the respiratory therapist (RT) is expanding with the growing acceptance and use of the
disease-management paradigm for managing chronic diseases. RTs are key members of the asthma
disease-management team, in acute-care settings, patients’ homes, out-patient clinics, emergency
departments, and in the community. Utilizing RTs as disease managers allows patients to be treated
faster and more appropriately, discharged to home sooner, and decreases hospital admissions. RT
are leaders in the emerging field of asthma disease management. Key words: asthma, disease man-
agement, respiratory therapist. [Respir Care 2008;53(6):770-776. © 2008 Daedalus Enterprises]

Introduction

Approximately 22 million Americans have asthma
(6 million are children), and that number continues to
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rise.! The challenge for the respiratory care community is
to identify undiagnosed patients, treat them appropriately,
and to teach them self-management skills to minimize
symptoms, avoid exacerbations, and maintain a normal
and undisturbed lifestyle. In meeting this challenge, respi-
ratory therapists (RTs) play an important part. Over the
past 2 decades the RT’s role in asthma disease-manage-
ment has grown, in acute-care settings, patients’ homes,
out-patient clinics, emergency departments, and in the com-
munity.? Chronic obstructive pulmonary diseases, includ-
ing asthma, are ideal for the disease-management para-
digm, and RTs can apply their abilities in treating and
teaching patients in various settings.

RTs’ scope of care in asthma management will probably
continue for the foreseeable future. According to the Amer-
ican Association for Respiratory Care (AARC)? and the
United States Bureau of Labor Statistics,* there will be a
substantial need for more RT manpower in the coming
years. The need for RTs is expected to grow faster than the
need for many other health care professions through 2014,
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because of the growing number of middle-age and elderly
patients, which will increase the incidence of cardiopul-
monary disease. RTs have an expanding role in early de-
tection of pulmonary disorders, case management, disease
prevention, and emergency care.

The National Heart, Lung, and Blood Institute’s Na-
tional Asthma Education and Prevention Program (NA-
EPP) asthma guidelines highlight the evidence that RT-
driven protocols are effective and improve asthma care.!
The 2007 edition of the NAEPP guidelines frequently men-
tions the importance of RTs in asthma management.

There is increasing need for the disease-management
paradigm of managing chronic diseases, because chronic
respiratory diseases are on the rise. According to the Cen-
ters for Disease Control and Prevention, in 2000, over 90
million Americans had a chronic condition, and chronic
conditions accounted for 70% of all deaths.> Patients with
asthma are a substantial proportion of that number. By
2020 the number of Americans with at least one chronic
condition may grow to 157 million, of whom many will
have asthma.’

Disease Management

Disease management is a comprehensive and coordi-
nated system of care that focuses on the chronic disease
state rather than on just the acute episode. Disease man-
agement includes prevention, treatment, and patient track-
ing and follow-up.® About 2 decades ago the focus of
asthma care shifted away from exacerbation treatment to-
ward daily management.

Prevention

Although pharmacologic intervention to treat established
asthma is highly effective in controlling symptoms and
improving quality of life, measures to prevent the devel-
opment of asthma, including avoiding or reducing expo-
sure to risk factors, should be implemented wherever pos-
sible.” Asthma prevention is a subject of increasing interest,
and much research is underway to investigate the patho-
physiology and pathogenesis of asthma. Because asthma
and allergies often go hand-in-hand, much research is aimed
at the prevention of allergic sensitization in the prenatal
and perinatal period,®® and at the prevention of asthma
development in sensitized patients with atopy. One subject
of research is the hygiene hypothesis, that inadequate child-
hood exposure to various substances leads to hyperrespon-
siveness later in life, because the immune system did not
learn to deal with various substances during a crucial for-
mative period. For those who have developed asthma, the
focus of prevention is environmental control (ie, reducing
or eliminating exposure to asthma triggers).
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Pharmacologic Management

Pharmacologic management is the component of asthma
management that gets the most daily focus. The goal is to
achieve and maintain control of symptoms and prevent
exacerbations; full control can be achieved in the majority
of patients with a pharmacologic strategy developed in
a partnership between the patient/family and health care
provider.!® The current pharmacologic asthma-
management method relies on frequent monitoring and
assessment of asthma control and adjustment of the dos-
ages and/or addition (or subtraction) of medications. The
2007 NAEPP guidelines! use 6 levels (“steps”) of phar-
macologic management (Fig. 1). In the various “steps,” the
dosages are increased or decreased and drugs are added to
or subtracted from the treatment regimen, based on the
symptoms and severity.

Tracking and Follow-Up

All patients should be assessed to determine their cur-
rent level of asthma control and treatment, and their ability
to adhere to the treatment regimen. Disease-management
follow-up is multi-focused but customized to the individ-
ual patient. Asthma control should be regularly and fre-
quently monitored by the health care team and the patient
or caregiver. Asthma is a variable disease, and even if the
patient adheres to the treatment regimen, there will be
episodes of worsening symptoms, loss of control, and pos-
sibly exacerbation, all of which require adjusting the med-
ication dosage and/or adding medications to the regimen.
When control is regained, the dosage and/or types of med-
ications are decreased to the minimum amount that sus-
tains control.

The disease-management paradigm requires that cli-
nicians (1) understand and consistently pursue the ben-
efits of evidence-based medicine, (2) know and fully
utilize education concepts and strategies that promote
patient self-management, and (3) have the tools to mea-
sure patient outcomes and the effectiveness of the dis-
ease-management regimen. Asthma is exactly the kind
of chronic disease that is best handled with the disease-
management paradigm. There is a growing body of peer-
reviewed literature to guide and support evidence-based
disease management of asthma, and RTs’ didactic and
clinical experience positions them as key members of
the asthma disease-management team. After many in-
quires from RTs to the AARC, the AARC partnered
with the NAEPP to develop a document that describes
RTs’ role in asthma disease management.” The AARC
conducted an informal survey of RTs practicing in asthma
disease management, which revealed that many RTs
were doing what they called “disease management,” but
less than half were tracking outcomes, which is a vital
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Intermittent Persistent Asthma: Daily Medication
Asthma Consult with asthma specialist if Step 4 care or higher is required. Consider consultation at Step 3.
Step 6 4>‘
Step 5 Preferred: ?.lt:gdi%_lf
Step 4 Preferred: HE"'I'dd“e First, check
. High-dose nnae adherence,
Step 3 I\Pﬁr:;?t:milose inhaled corticosteroid inhaler
P . ; ; plus long-
referred: inhaled corticosteroid ; technique,
EITHER: corticosteroid plus long- acting environmental
Low-dose actin P agonist plus control, and
Step 2 plus long- B oral systemic i
inhaled acting p agonist Sy S10M comorbid
Preferred: corticosteroid B agonist corticosteroid conditions.
Low-dose + either long- Alternative: .
inhaled acting OR High-dose fhefraatiye: Assess
corticosteroid B agonist, ! inhaled High-dose control
leukotriene Medium-dose corticosteroid inhaled
Alternative: receptor inhaled plus either corticosteroid
Cromolyn, antagonist, or corticosteroid leukotriene plus either Step down if
Step 1 leukotriene theophylline plus either receptor leukotriene possible and
receptor leukotriene antagonist or receptor asthma is well
Preferred: antagonist, OR receptor theophylline antagonist or controlled for
Short-acting nedocromil, antagonist or theophylline at least
B agonist as or mm-aose theophylline plus 3 months.
needed theophylline . : oral systemic
corticosteroid corticosteroid U
Each Step: Patient education, environmental control, and management of comorbidities
Steps 2—4: Consider subcutaneous allergen immunotherapy for patients with allergic asthma.
Quick-Relief Medication for All Patients
+ Short-acting B agonist as needed for symptoms. Intensity of treatment depends on severity of symptoms: up to 3 treatments at 20-min
intervals as needed. Short course of oral systemic corticosteroids may be needed.
+ Caution: Increasing short-acting p agonist or use > 2 days a week for symptom relief (not prevention of exercise-induced
bronchospasm) generally indicates inadequate control and the need to step up treatment.

Fig. 1. Stepwise approach to asthma management in children 5-11 years old. (Based on a figure in Reference 1.)

component of disease management. Asthma interven-
tions, like most interventions, are typically general and
use a “one size fits all” approach, but maximizing ef-
fectiveness requires individualizing the regimen to the
patient’s specific situation and conditions. The 4 key
components of individualizing the disease-management
interventions are: (1) physician-patient interaction,
(2) case management, (3) patient-specific medications,
and (4) interventions tailored to patient-specific risks.

At the very least, an asthma disease-management pro-
gram should focus its outcome goals on asthma control
and should monitor items such as daytime and nocturnal
symptoms, activity limitations, frequency of exacerbations,
unscheduled ambulatory and emergency-department
asthma visits, hospitalizations, intensive care admissions,
intubation history, absenteeism from work and school, fre-
quency of B-agonist use, objective measurement of lung
function, and quality-of-life indices.

Because key elements and outcome monitoring and track-
ing of disease-management interventions were missing in
the majority of the survey responses, a team of asthma
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disease-management experts, including RTs, nurses, phy-
sicians, and scientists, was convened to research and write
an asthma disease-management guide for RTs, “Making a
Difference in the Management of Asthma: A Guide for
Respiratory Therapists,” which was published in May
2003.2 It describes practical aspects of disease manage-
ment and gives examples of how RTs have been key fig-
ures in asthma disease management in the hospital, home,
community, emergency department, and out-patient clinic.
RTs are well-suited for asthma disease management:

¢ Asthma is one of the most common diseases that RTs
treat in the acute-care setting.

e Many RTs regularly conduct patient education about
asthma devices, medicines, and self-management.

* In many states, RTs’ licensure allows them to go beyond
task-oriented duties, and to implement asthma protocols,
interventions, and programs.

* RTs’ academic preparation includes the components and
concepts of asthma management, treatment, and patient

RESPIRATORY CARE ¢ JUNE 2008 VoL 53 No 6



ASTHMA DISEASE MANAGEMENT AND THE RESPIRATORY THERAPIST

Table 1. Days Missed Due to Asthma”
Days Missed
(millions)
2002 2003
School days (children 5-17 y old) 14.7 12.8
Work days (currently employed adults 11.8 10.1
= 18 y old)

*In the United States, among those who reported at least one asthma attack in the previous
year.
(Data from Reference 12.)

education.
e The majority of Certified Asthma Educators are RTs.

e RTs practice in various settings, including the hospital,
home, emergency department, out-patient clinic, and
community.

Cost of Care

The cost of asthma care is substantial. The direct costs
are easily tracked (eg, hospital admissions, visits to the
emergency department, physician office, or clinic, and phar-
maceutical costs). According to the National Heart, Lung,
and Blood Institute’s 2007 Morbidity and Mortality Chart
Book, the annual direct cost of asthma is approximately
$14.7 billion,'! of which prescription drugs is the largest
component ($6.2 billion), followed by $4.7 billion for hos-
pital care, and $3.8 billion for physician services.

The indirect costs of asthma are difficult to ascertain,
but they include costs and losses caused by missed work or
school (Table 1), both by the asthma sufferer and family
members who devote time to taking care of the asthmatic
family member, and various costs related to asthma mor-
tality. The total indirect-plus-direct cost of asthma is con-
servatively estimated at approximately $19.7 billion.'2

Respiratory care accounts for a substantial portion of
acute asthma care costs. In 1999, respiratory care services
for asthma accounted for 11% of emergency-department
total costs. For patients who were admitted to the hospital
the respiratory therapy costs were 14% of the total in-
patient charges.!? In a 1999 study by Stanford et al,!3 the
average stay was 3.8 days, and that stay was not unusual.
In 2007 the average stay was down to 2-2.7 days.!'* Du-
ration of stay is an important concern in all branches of
in-patient care, and RTs can significant improve stay and
other clinical, patient, and financial outcomes by imple-
menting asthma protocols. Asthma protocols decrease the
likelihood of hospital admission from the emergency de-
partment and shorten asthma-caused hospital stay. Respi-
ratory-care protocols have been successful in various ven-
ues.
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Protocol-Based Asthma Treatment

A protocol-based treatment model assigns the RT some
decision-making responsibility in responding to changes
in the patient’s condition. An RT-driven asthma protocol
allows the RT to initiate, alter, or discontinue care as the
patient’s condition dictates, which, ultimately, is a more
cost-effective way of managing asthma. For the respira-
tory care manager such protocols offer the opportunity and
flexibility for better staffing decisions (eg, providing care
to patients who need it vs those who do not). In addition,
asthma protocols decrease the risk of clinical errors, im-
prove the effectiveness of treatments, and provide data by
which to assess current practices and study possible changes
in practice.!>-1°

Protocols are essentially operational practice guidelines
for common procedures and tasks related to specific dis-
eases. Protocols are optimal for diseases/treatments for
which there is strong scientific evidence and well-estab-
lished care practices. The diseases best treated via protocol
are those that have a large number of patients, high cost of
care, large number of emergency-department patients,
higher risk of medications being improperly prescribed, an
opportunity to lower the cost of care through patient-ed-
ucation, and relatively easy and inexpensive ways to mea-
sure outcomes.

One of the pioneers in pediatric asthma protocols is the
respiratory therapy department at Rainbow Babies and Chil-
dren’s Hospital in Cleveland, Ohio. A benchmarking study
of 26 children’s hospitals found that Rainbow Babies and
Children’s Hospital had the longest stay (3.2 d per pa-
tient). They implemented an asthma protocol based on the
exacerbation components of the 1997 NAEPP asthma
guidelines,?° and utilized RTs to assess and treat asthma as
indicated by the patient’s condition. A study of their inner-
city asthma in-patients found shorter stay after they im-
plemented the asthma protocol.?! The same researchers
did a follow-up study in their dedicated asthma unit, which
was staffed primarily by RTs, who provided most of the
clinical care. In the asthma care unit the protocol signifi-
cantly decreased stay and lowered the overall cost of care
and readmission rate.?? In addition to clinical and financial
outcomes, protocols may also reduce the number of bron-
chodilator treatments administered and minimize unnec-
essary interactions with RTs during an admission.?3 A re-
spiratory department in a nonacademic acute-care hospital
adopted the Rainbow Babies and Children’s Hospital
asthma protocol and had similar success.?*

Emergency Department
Protocol care succeeds in the emergency department as

well.?> In the emergency department there is not as much
time to spend with the patient, but we can nevertheless
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follow the NAEPP guidelines, make more appropriate use
of systemic corticosteroids, and teach the use of the peak
flow meter. McFadden et al found, in a sequential-design
study of one of the first asthma protocols, that using the
protocol in the emergency department decreased hospital
admissions, time spent in the emergency department, and
recidivism.?¢ Their printed protocol included a decision-
making algorithm and a standardized documentation area
to record the assessment and treatment. They standardized
the assessment procedure, medications, administration
routes, and discharge criteria. The outcomes data from the
protocol period were compared with data from the 8 months
prior to implementation of the protocol. Data from a 12-
month period after strict protocol adherence had declined
(admixture period) were also analyzed. The strict protocol
period had significantly shorter stay (p < 0.001) and lower
hospital admission rate, in both divisions (p < 0.005 in the
medical intensive care unit, and p < 0.005 compared to
the 8 months prior to protocol implementation). The pro-
tocol also decreased 1-week recidivism (p < 0.05) and
reduced the charges per case (p < 0.01), compared to the
pre-protocol period. There were also significant differ-
ences between the protocol and admixture periods in stay
(p < 0.01), general-division admission rate (p < 0.05),
and charges per case (p < 0.01). McFadden et al con-
cluded that their protocol offered quick, efficient treatment
for asthma exacerbations, substantial cost savings, and de-
creased unnecessary and inappropriate physician prac-
tices.2¢

Ambulatory Settings

RTs can greatly benefit asthma management in ambu-
latory care settings, including in patients’ homes. Beaver
Medical Group, a private pulmonology practice in Cali-
fornia, uses RTs in their clinical and patient-education
operations.? In the clinic the RTs participate in diagnostic
support, patient self-management education, assessment of
patients’ adherence to regimen, device allocation, and
smoking-cessation counseling. After RTs had been added
to the practice, a post-intervention measurement compared
Beaver Medical Group to other area practices from 2000
to 2002. Beaver Medical Group believes that using RTs
improves appropriate ordering of medicines and decreases
emergency-department utilization in their asthma patients.

Shelledy et al?’ studied a pediatric asthma disease-man-
agement program that involved 8 weekly home visits from
an RT. All the RTs underwent a standardized training
program to maximize proper and consistent application of
the program’s components (eg, procedures at each home
visit, patient assessment, program assessment, patient ed-
ucation, and record-keeping). The 8-week duration was
based on the key elements they needed to include in the
program and the objective of keeping the sessions to
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1-2 hours. Though we must be cautious in interpreting
data from a nonrandomized, unblended study with a small
sample size (n = 18), during the 12-months study period
there were significant reductions in asthma exacerbation
visits per patient (1.78 = 3.0 vs 0.33 + 77, p = 0.001),
costs ($7,867 £ $12,627 vs $806 = 1,783, p = 0.001),
intensive-care hospital days and non-intensive-care hospi-
tal days (p = 0.05), emergency department visits
(422 £ 492 vs 0.61 = 1.04, p = 0.001), ambulatory
physician visits (p < 0.001), and school absenteeism
(19.0 = 11.98 d vs 6.69 = 7.47 d, p = 0.002). Shelledy
et al estimated an average total savings of $8,542 per
patient per year.

In another home-care pilot study, pediatric asthma dis-
ease management provided by RTs decreased hospitaliza-
tions, emergency department visits, unscheduled office vis-
its, and missed school days.?® These benefits can be realized
by providing asthma education, including education about
avoiding and eliminating asthma triggers, proper use of
devices, and use of monitoring (peak flow meters and
asthma diaries).2®

Asthma Educators

Teaching and reinforcing optimal inhaler technique is
essential. The clinician should never assume that the pa-
tient uses optimal inhaler technique, even if the patient has
used an inhaler for years, because it is possible to forget
components of optimal technique.3® The clinician should
check the patient’s inhaler technique at every opportunity.
Teaching and reinforcing optimal inhaler technique in the
out-patient clinic can improve the patient’s understand-
ing.3! In a prospective trial in an out-patient clinic, Minai
et al studied a strategy in which physicians and RTs col-
laborated to improve metered-dose inhaler (MDI) tech-
nique and asthma outcomes in an inner-city clinic. The
children underwent a standardized assessment based on
the NAEPP asthma guidelines, and the clinicians used a
standardized form to collect data on demographics, MDI-
technique score (MDI steps done correctly, 0—8 scale),
pulmonary function, and asthma severity. RTs demon-
strated and reinforced correct MDI technique at each visit.
Forty-five patients underwent the assessment and educa-
tion interventions. The mean time between visit 1 and
visit 2 was 11.8 = 9.5 months. At visit 1 and visit 2,
respectively, the mean MDI-technique scores were 53%
and 81% (p < 0.001), the mean overall asthma severity
scores were 2.6 and 2.3, and the mean overall pulmonary
function scores were 2.4 and 2.1. The African-American
children had the largest MDI-technique improvement
(p < 0.001), but other outcomes (pulmonary function and
severity) did not improve significantly. The white children
had significantly improved MDI technique (p = 0.004)
and overall asthma severity score (p = 0.005). Minai et al
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concluded that the children showed sustained improve-
ment in MDI technique, and some of the patients improved
in pulmonary function and overall asthma severity.3!

Positive results are also seen in the in-patient setting
when RTs takes advantage of “teachable moments” to in-
struct patients on proper inhaler technique per the NAEPP
guidelines. Song et al studied the effects of RT instruction
on MDI technique in 58 hospitalized adults with obstruc-
tive lung disease.32 In the control group, a physician counted
the number of correct/incorrect steps (based on the NA-
EPP’s recommended 8 steps) the patients made while per-
forming 2 actuations with an MDI. Another group under-
went an MDI-education intervention (which included
encouragement to use a spacer) conducted by RTs, then
those patients were also observed by a physician to deter-
mine their MDI-technique error rate. The control group’s
error rate was 6.72 (out of 15 possible) errors per patient,
whereas the intervention group made 2.43 errors per pa-
tient (p < 0.001). That significant difference remained
after controlling for greater spacer use in the post-instruc-
tion group (27.6% vs 91.7% spacer use before vs after
education). Song et al concluded that RT instruction of
hospitalized patients with obstructive lung disease signif-
icantly improved MDI technique and increased spacer use
while in the hospital. The take-home message is that RT
should use every patient interaction as an opportunity to
teach as well as treat patients with asthma exacerbations

Clinician and patient adherence to the asthma guidelines
is essential for optimal asthma therapy.33 Poor patient ad-
herence to the guidelines is a major cause of poor out-
comes. Among children adherence is often below 50%.34
For an asthma regimen to be effective, the medication
must be administered correctly. With poor adherence and/or
poor inhaler technique the patient will not obtain full ben-
efit from the medication, which could lead some patients
to be less adherent. Clinicians should not assume that pa-
tients will follow the step-by-step instructions once they
are on their own, particularly with inhalers. There is a
correlation between education and adherence.?33¢ Im-
proved adherence improves asthma control, but only if the
medical care system encourages and supports the alloca-
tion of sufficient resources to allow discussion of the bar-
riers to self-management and negotiation of solutions. At-
tempts to improve adherence outside of the caregiver-
patient relationship are less likely to succeed.?”

It is also important to consider the perceptions of health
care providers. Some providers (physicians, pharmacists,
nurses, and RTs) report that their most pressing concern
about aerosol medications is the time it takes to deliver
them,3® especially in the acute-care setting. That concern
could negatively influence the adoption of inhalers and
holding chambers, as could an imagined superiority of
nebulizers over MDIs or powder inhalers. Some nurses
still favor nebulizers over MDIs and powder inhalers, de-
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spite the compelling evidence that inhalers are as clinically
effective and more cost-effective than nebulizers, and that
bias could affect physician decisions and ordering. All
aspects of an aerosol device should be considered and
practice should be based on solid scientific evidence.
Though it is important to match the device to the patient
and the situation, all current aerosol devices are equally
efficacious if the treatment is administered correctly.3®

RTs are the logical and often preferred providers to
deliver aerosol device education. Their skills and experi-
ence make them well qualified to teach MDI use.*%#! One
study found that only 1 in 3 patients used powder inhalers
correctly, but with training by a medical professional the
correct-use rate was higher.4> A 2005 paper reported that
28-68% of patients do not use MDIs or powder inhalers
well enough even to obtain benefit,** so thorough and
repeated inhaler education is very important.

Summary

Self-management of asthma is crucial, and RTs can help
patients and families develop the knowledge and tech-
niques to achieve asthma control, avoid asthma triggers,
and correctly handle worsening asthma symptoms, with
minimal disruption of normal life. The RT is a key mem-
ber of the asthma disease-management team.
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Discussion

Kercsmar: Tom, why do you think
so few people have taken the asthma
educator examination? Should we pro-
mote it more? There has been discus-
sion of making asthma education re-
imbursable if it’s from a certified
educator. Who is going to pay to take
the test? Who is going to pay for the
service?

Kallstrom: The asthmaeducator ex-
amination costs $295 presently, which
is a minor deterrent. The more impor-
tant deterrent is the question, “OK,
I’ve passed the test: now what?” We
need to merge the education with re-
imbursement. There are CPT [Current
Procedural Terminology] codes for
asthma education reimbursement, but
the caveat is that you need to have
that program credentialed through a
professional organization. We’re
working on solving that within the
AARC.

Another thing about the asthma ed-
ucator examination is that RTs don’t

do as well as nurses, believe it or not.
That’s partly because many of the
questions focus on the clinical aspects
of care, and most RTs work in the
acute-care setting, so they don’t deal
with situations such as not having
enough money to buy medications or
psychosocial issues. We prepare RTs
for the examination with workshops
that we take around the country.

Kercsmar: Now that youhave 2,000
people certified, is there any evidence
that the education provided by certi-
fied asthma educators improves out-
comes?

Kallstrom: Not that I know of. We
need to obtain that data to increase the
impetus for people to take the exam-
ination.

Giordano:* Tom, you mentioned
RTs’ obligations in patient educa-

* Sam P Giordano MBA RRT FAARC, Exec-
utive Director, American Association for Re-
spiratory Care, Irving, Texas.
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tion. What about educating physi-
cians, nurses, and pharmacists? It’s
impossible for RTs, even if they were
as readily accessible as others, to in-
terface with all the asthmatic pa-
tients.

Kallstrom: In the hospitals, many
respiratory departments put on com-
petency days where they go over
these things. One thing I think would
be useful, and that we’re moving to-
ward, is something like the book we
produced about aerosol devices for
patients. We should put together a
book directed at physicians and
nurses. That would be useful. We
had over 120,000 hits on our Web
site! for the book on aerosol devices;
that’s almost more than there are RTs
in the country. So there’s a great
deal of interest, and we want to take
that to the next level.

1. From: Hess DR, Myers TR, Rau JL. A guide
to aerosol delivery devices. Irving TX:
American Association for Respiratory Care;
2007. Available from http://www.aarc.org/
education/aerosol_devices/aerosol_delivery_
guide.pdf.
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