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Introduction: Asthma is often under-diagnosed and under-treated in primary care. The Colorado Asthma
Toolkit Program was initiated to establish a method for improving asthma care by providing to primary care
practices coaching, training, and support for (1) evidence-based asthma diagnosis and treatment, and (2)
education and activation of patients toward effective self-management of their illness.

Methods: A collaborative program was initiated involving 2 academic medical institutions and the
High Plains Research Network, a primary care practice-based research network in eastern Colorado.
Focus groups were conducted with rural Colorado patients and health care clinicians to assess need and
determine the most effective intervention strategies. Two intertwined training programs, or “toolkits,”
were subsequently developed, one each for health care clinicians and patients. Clinicians received 3
coaching sessions conducted by 2 nurses in the practice that included training in guideline-based meth-
ods for evaluation and treatment of asthma, coaching to assist practices in implementing these methods,
and training in communication techniques to promote asthma self-management. Practices were also
given a spirometer and trained in its use and interpretation. Patient self-management toolkits were pro-
vided to clinicians, who were trained to use the materials to educate patients and increase treatment
adherence. Evaluations were based on practice interviews 1 to 3 months after coaching.

Results: Coaching occurred in 57 of the 58 primary care offices in eastern rural and semirural Colo-
rado. Practices reported changes in their asthma management behaviors: (1) 40.4% of practices in-
creased their use of inhaled corticosteroids, with the median percent of patients taking inhaled cortico-
steroids rising from 25% to 50%; (2) 53.2% of practices increased their use of asthma action plans, with
the median percent of patients with action plans rising from 0% to 20%; and (3) 78.7% of practices ini-
tiated or increased their use of spirometry, resulting in a rise in median use from 0% to 30%.

Conclusion: The Colorado Asthma Toolkit Program successfully disseminated asthma care training into a
majority of area rural health care practices. Acceptance by practices was attributable to flexible, in-office
coaching and provision of spirometry. Significant shifts seen in asthma-management practices are likely to
reduce hospitalizations and emergency department visits. (J Am Board Fam Med 2011;24:240–248.)
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Asthma is inadequately controlled in a substantial
number of patients.1,2 In a survey of 60,000 patients

with asthma, 74% reported symptoms indicating
poor control and 40% reported not using control-
ler therapy.2 The underlying causes are related
both to clinicians and to patients. A survey of pri-
mary care physicians indicated that only 54% of
pediatricians and 51% of family physicians fol-
lowed evidence-based guidelines from the National
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Heart, Lung and Blood Institute (NHLBI) for pre-
scribing daily controller medication.3 Half of pa-
tients who receive an asthma diagnosis have never
had an evaluation with spirometry, a key assess-
ment in the NHLBI guidelines.4 Even when daily
controller medications are prescribed, fewer than
half of patients adhere to their treatment regi-
mens.5,6 Hence, interventions to improve asthma
control must address changes in both clinician and
patient behavior. Programs to improve clinician
adherence to asthma guidelines have proven some-
what successful but have focused primarily on ur-
ban health care centers.7–9 Such programs also have
tended to rely more on centralized continuing
medical education efforts rather than going to pri-
mary care practices for a more in-depth, multilevel
intervention to incorporate improvements in the
practice. Onsite practice coaching or facilitation
has been increasingly used as a method for assisting
practices in implementing practice improvements,
with the extent and intensity of coaching varying
according to the complexity of the targeted changes
and improvements.10–14 The presence of a practice
coach can assist in tailoring an intervention to an
individual practice situation, improving the incor-
poration of the intervention into the daily routine
of the practice system and increasing the sustain-
ability of change.15

Patients with asthma who live in rural or small-
town areas are less likely to receive current evi-
dence-based asthma care16 and are more likely to
require an emergency department visit or hospital-
ization for their asthma than those in urban areas.
In Colorado, rural areas also include a large num-
ber of low-income and medically underserved pa-
tients, a group at increased risk for asthma morbid-
ity and mortality.17,18 For these reasons, the
Colorado Asthma Toolkit Program was initiated to
provide in-office coaching, training, and support
for primary care clinicians and practices in rural
and semirural areas of eastern Colorado. The pro-
gram includes emphasis on providing effective self-
management training for patients, an essential
component of the NHLBI guidelines.4

Methods
The Colorado Asthma Toolkit Program was a col-
laboration between National Jewish Health, the
University of Colorado School of Medicine, and
the High Plains Research Network (HPRN), a

practice-based research network in eastern Colo-
rado. Funding was provided through the Cancer,
Cardiovascular, and Pulmonary Disease grants pro-
gram administered by the Colorado Department of
Public Health and Environment. The institutional
review boards of the collaborating institutions ap-
proved the program. The program was introduced
in 15 counties that include 58 primary care prac-
tices in the 30,000 square mile high plains area of
Colorado, east of the Front Range cities of Fort Col-
lins, Greeley, Boulder, Denver, Colorado Springs,
and Pueblo. Most of the 15 counties, which include
Baca, Bent, Cheyenne, Crowley, Elbert, Kiowa, Kit
Carson, Lincoln, Logan, Morgan, Otero, Phillips,
Sedgwick, Washington, and Yuma, have popula-
tions of fewer than 10,000, and 5 have popula-
tions of fewer than 5000. Most of the clinics care
for underserved patients and are classified as
frontier clinics because the nearest tertiary care
center is more than 50 miles away. All are in-
cluded in the HPRN.

Program Development
Development of the Program Occurred in the First Year
Community engagement was an essential first step
toward assuring the success of the Colorado Asthma
Toolkit Program. Four patient focus groups and 2
clinician town-hall meetings were conducted in the
HPRN to assess patient and clinician needs regarding
asthma care training. Patient focus groups were con-
ducted with 36 patients or parents of children with
asthma and included discussion of patient experi-
ences with asthma, asthma medication, and health
care clinicians. Participants also reviewed drafts of
patient education materials and strategies and were
invited to give feedback and suggestions. Health
care clinician town-hall meetings included 39 cli-
nicians, nurses, and office managers who received
an overview of the goals of the Colorado Asthma
Toolkit Program and were invited to ask questions
and provide suggestions for ways to make the pro-
gram most helpful to them.

Program Launch
Patient and clinician feedback was used to shape
the final program. The Colorado Asthma Toolkit
Program included 2 central components, or “tool-
kits.” The first was aimed at increasing the capacity
of primary care practices to assess and manage
asthma as directed by current evidence-based
guidelines. The second was aimed at helping clini-
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cians to educate and support patients and parents to
increase medication adherence and effective self-
management. All practices in the HPRN provide
care to medically underserved patient populations,
including federally qualified community health
centers and practices that serve rural, low-income,
and/or Spanish-speaking patients.

Clinician/Practice Toolkit
A central component of this program endorsed in
the clinician town-hall meetings was the provision
of onsite coaching and support for clinicians,
thereby assuring a high rate of participation. Prac-
tice clinicians and staff received training in the
management of asthma consistent with evidence-
based guidelines and in the use and interpretation
of spirometry for both acute and long-term assess-
ment of control. Although use of spirometry for
asthma diagnosis and management is recom-
mended in the NHLBI guidelines,4 most primary
care practices did not use or own spirometry equip-
ment. Therefore, each practice was provided with a
spirometer designed for use in a primary care prac-
tice and that did not require daily recalibration
(Figure 1).

Practice coaching occurred during the last 2
years of the program and was conducted by 2 li-
censed nurses who had extensive previous experi-
ence with asthma assessment and treatment. Both
coaches resided in the counties where coaching
occurred. Each coach attended 5 training days un-
der the supervision of National Jewish faculty.
Practice training content was taught to the coaches,
asthma educator certification was obtained, and
practice sessions were held, during which the
coaches practiced lecture and discussion skills. An

allergist and senior nurse faculty member from
National Jewish Health continued to supervise the
coaches as the training program was introduced
and periodically attended training sessions to pro-
vide additional training support.

The first in-practice coaching visit focused on
asthma assessment and management following
NHLBI evidence-based guidelines, which empha-
size achieving control of asthma symptoms and
provide a stepwise approach to treating persistent
asthma.4 Central to the guidelines-directed ap-
proach to asthma is recognition that chronic airway
inflammation underlies airflow limitation and that
use of daily controller medication, typically an in-
haled corticosteroid, is required for patients with
persistent asthma. Because patients’ perceptions of
airflow are highly variable, objective assessment
with spirometry is recommended for most patients
with asthma. Clinicians also were advised to pro-
vide to all patients a written asthma action plan that
includes instructions for both daily management
and actions to be taken to manage worsening
asthma. A detailed summary of the guidelines is
available on the NHLBI website.19

During the first visit of the Colorado Asthma
Toolkit Program, which lasted a full day, training
content included (1) a brief overview of the patho-
genesis and treatment of asthma, (2) categorization
of severity and control, (3) guidelines for prescrib-
ing rescue and controller medications, (4) trigger
avoidance, (5) guidelines for referral to a specialist,
(6) keys to communicating effectively with patients
to improve adherence, and (7) case studies. The
coach supervised all staff in hands-on practice with
spirometry. Coaching also focused on practical
ways to incorporate and systematize the use of

Figure 1. Clinician tools, including training manual and spirometer.
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spirometry and other aspects of improved asthma
care into the flow of the practice. A supply of
patient toolkits (described in detail below) was pro-
vided to the practice along with simple forms, in
English and Spanish, to enroll patients into the
automated telephone education and support pro-
gram.

The second and third visits, lasting 4 hours each,
were used to review and reinforce guidelines-based
practice and to review individual cases. Clinicians
were encouraged to have example cases ready for
discussion. Because spirometric technique is only
valid if standardized procedures are maintained,
review of spirometry techniques was a key element
during these visits. They focused on specific prac-
tice needs, answered questions regarding asthma
guidelines and management, reinforced and ex-
tended spirometry training and skills, and increased
clinician understanding of communication strate-
gies to improve patient adherence.

Patient Toolkit
The patient education and self-management sup-
port program was intended to flow from the pa-
tient’s visit with their health care clinician. There-
fore, patient asthma toolkits were given to clinicians,
who in turn gave them to the patients during the
course of routine office visits (Figure 2). The
asthma patient toolkits included a peak flow meter,
a clinician checklist that served as a guide for the
use of the materials for self-management support,
telephone outreach enrollment form, asthma action
plan, an “understanding asthma” booklet, and other

educational materials assembled into the Colorado
Asthma Toolkit Program manual. The manual in-
cluded National Jewish Health MedFacts, which
are information sheets with content about (1) rec-
ognizing signs and symptoms of asthma, (2) peak
flow monitoring,(3) using an action plan to manage
asthma, and (4) recognizing what makes asthma
worse. Most of these materials are available cost-
free at the National Jewish Health website.20

Four versions of the toolkit were available for
children or adults in either English or Spanish.
Practice clinicians were trained to review content
with each patient and to remove and complete the
asthma action plan from the patient’s toolkit. The
toolkit also included a visit checklist that allowed
the clinician to efficiently document for the patient’s
medical record that an educational interaction had
occurred. The toolkit components were reviewed and
modified by the HPRN community advisory council
in consultation with the Colorado Asthma Toolkit
Program leadership team.

An educational, telephone-based interactive voice
response (IVR) program was developed to provide
supplemental education and to encourage patient
and parent adherence to treatment. IVR uses tech-
nology that can place telephone calls to patients
and interact by asking the patient to respond on
their keypad. It is particularly well-suited to com-
municate with families located in rural areas be-
cause most can be reached by telephone at rela-
tively small cost. Messages, information, and advice
to patients were tailored according to the patients’
responses and produced in both English and Span-

Figure 2. Patient tools including peak flow meter, educational materials, and Toolkit box.
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ish. The program inquired about asthma symp-
toms, delivered core educational messages, and
provided advice to patients that could include en-
couragement to ask questions of asthma care special-
ists through the National Jewish Health LungLine,
refill and regularly use inhaled corticosteroid medica-
tion prescriptions, or call Colorado Quitline for
smoking cessation assistance. The patient toolkits in-
cluded IVR program enrollment forms that could be
completed by practice staff and faxed to the National
Jewish Health coordinating center. Once enrolled,
patients received 2 automated IVR telephone calls
separated by 1 month, with a possible additional 3
calls if they fell into a “red flag” category that included
reports of recent exacerbations, urgent care visits, or
failure to fill a prescription. The capacity of the IVR
program to increase treatment adherence was dem-
onstrated in a previously published randomized con-
trolled trial.21

Data Collection and Analysis
Evaluation of the Colorado Asthma Toolkit Pro-
gram focused on its capacity to engage a majority of
primary care practices in eastern Colorado and ef-
fect changes in asthma management practice be-
havior. Three specific management behaviors were
chosen for evaluation because they are central to
the NHLBI evidence-based guidelines and because
they are discrete and measurable. These included
employment of (1) inhaled corticosteroid (ICS)
prescriptions, (2) asthma action plans, and (3) spi-
rometry. All data were collected through a struc-
tured interview conducted by research staff, not the
practice coaches, 1 to 3 months after completion of
all 3 coaching sessions. Both before and after
coaching, practice members were asked to estimate
the percentage of asthma patients receiving an ICS
prescription or action plan. In the case of spirom-
etry, interviewers reviewed with practice members
the actual number of spirometry sets recorded in
the memory function of their spirometer, which
was then divided by the number of asthma patients

seen on average each month to estimate the per-
centage of asthma patients receiving spirometry.
Comparisons of the percent of asthma patients re-
ceiving spirometry, asthma action plans, and ICS in
all practices before and after coaching were com-
pleted with a nonparametric Wilcoxon signed-rank
tested. To characterize which practices demon-
strated a significant shift in the 3 practice behav-
iors, the proportions of patients in each practice
receiving an ICS or asthma action plan were cate-
gorized as less than 33%, 33% to 66%, or more
than 66% both before and after receiving the Col-
orado Asthma Toolkit Program coaching. Propor-
tions in each category were then contrasted using a
generalized McNemar’s test for comparing paired
data.

Results
Colorado Asthma Toolkit Program coaching oc-
curred in 57 of the 58 (98%) targeted primary care
practices, treating an estimated 15,508 patients
with asthma. The cost of training each practice was
$4,194; this cost included all 3 training visits, the
EasyOne spirometer, and 100 patient toolkits.
Across practices, 372 clinic team members were
trained, including 87 physicians, 130 nurses, 19
physician assistants, 108 medical assistants, 11 prac-
tice managers, and 17 office staff. Changes were
evaluated for each of the 3 asthma management
behaviors. Practices reported particular apprecia-
tion of flexible, in-office coaching and provision of
spirometry.

ICS Prescriptions
The proportion of patients with asthma who re-
ceived an ICS prescription increased from 25% to
50% across all practices, representing a significant
overall increase in median number of patients re-
ceiving ICS (Table 1). An increase in ICS prescrip-
tions for their patients with asthma was reported by
40.4% of practices, representing a significant up-

Table 1. Percent of Patients Receiving Guidelines-Directed Asthma Care across Practices

Before Intervention After Intervention

PMedian Interquartile Range Median Interquartile Range

Using inhaled corticosteroid (%) 25.0 70.0 50.0 65.0 �.0001
Patients with an action plan (%) 0.0 10.0 20.0 47.5 �.0001
Patients with Spirometry (%) 0.0 0.5 40.0 37.2 �.0001
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ward shift in practice prescribing patterns (P �
.004) (Figure 3).

Asthma Action Plans
Across practices, median action plan use increased
from 0% at baseline to 20% after coaching (Table
1). Asthma action plan use increased in 53.2% of
practices (P � .003) (Figure 3).

Spirometry
A large uptake in spirometry use was observed.
Across all participating practices, spirometry in-
creased from a median of 0% to 30% of patients
after coaching (Table 1). Increases in administra-
tion were reported in 78.7% of practices, including
the 38 practices that had not previously used spi-
rometry equipment (P � .0089) (Figure 3). During
the first year after implementation, the practices
had conducted more than 2400 spirometry tests;
more than 50% were abnormal with moderate or
severe obstruction.

Discussion
The Colorado Asthma Toolkit Program was well
accepted, reaching 57 of the 58 primary care prac-
tices in rural eastern Colorado. This degree of
reach, hitting a large percentage of the targeted
practices, is striking and speaks to the perceived
value of the onsite practice coaching approach. As
reported by the practices 1 to 3 months after coach-
ing, significant increases were seen in use of ICS,
spirometry, and asthma action plans. If all of the
15,508 people with asthma from the participating
practices were seen over a 12-month period, an
estimated 2683 asthma patients would receive an
action plan and 1690 would receive new ICS pre-
scriptions. Based on large intervention studies, in-
troduction of ICS to patients with persistent
asthma but not using a controller medication re-
duces asthma hospitalizations and emergency de-
partment visits by approximately 50%.22,23 This
reduction may be further increased with the use of
asthma action plans and patient self-management
education.24 Based on Colorado hospitalization and
emergency department rates,25 it is estimated that
107 fewer hospitalizations and 84 fewer emergency
department visits in the 15 targeted counties could
result annually from changes in asthma manage-
ment emerging from the Colorado Asthma Toolkit
Program. These are estimates that remain to be

established in subsequent research. Such studies
could utilize the Colorado Asthma Toolkit Pro-
gram in a controlled study with randomization at
the practice level, allowing for follow-up evaluation
of patient outcomes including urgent symptom
control, oral steroid use, and urgent care visits.

Not all practices reported changes in their ap-
proach to asthma management. One-third were
already following evidence-based guidelines, pre-
scribing ICS for more than two-thirds of their
patients before their coaching, although within this
group many were not fully adherent to guidelines-
directed asthma management. Of interest, most of
these practices were positive in their feedback
about the coaching, reporting greater consistency
in their asthma care after coaching. Another one-
third of practices continued to prescribe ICS for
fewer than 1 in 3 asthma patients after their coach-
ing. Some of these practices expressed reluctance
about the coaching, resisting completing all 3
coaching sessions or demonstrating little spirome-
try use. This resistance occurred despite attempts
to bring flexibility to the coaching schedule in each
practice, and this underscores the importance of
negotiating a coaching plan that is adapted to the
practice organization and preferences. A full one-
third of practices demonstrated an increased adop-
tion of the 3 asthma management target behaviors.
Including those practices already using ICS, action
plans, and spirometry, two-thirds of all practices
were engaged in these evidence guidelines behav-
iors after the Colorado Asthma Toolkit Program.

Other programs have provided asthma manage-
ment training for primary care clinicians, although
most have focused on clinicians and patients living
in urban settings. One of the largest such programs
recruited 74 pediatricians in New York City and
Ann Arbor, MI, who subsequently were assigned to
a training or control condition. Physicians in the
training condition participated in an interactive
seminar that included training in evidence-based
asthma care and communication skills. The inter-
vention resulted in significant decreases in emer-
gency department and hospital utilization compared
with controls among a population of low-income pa-
tients. Notably, those physicians trained to manage
asthma while communicating more effectively re-
ported no increase in time spent with patients rel-
ative to physicians in the control group.26 Another
large study adopted an approach closer to that of
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Figure 3. Practice uptake of inhaled corticosteroids, asthma action plans, and spirometry.
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the Colorado Asthma Toolkit Program by provid-
ing a training arm that directly addressed the or-
ganization of asthma case within each practice. A
total of 42 pediatric practices representing 638 pa-
tients willing to be interviewed were randomly as-
signed to (1) usual care; (2) peer-lead education in
which one physician from each practice site was
trained in evidence-based guidelines care and en-
couraged to share that information with peer clini-
cians; or (3) a planned care intervention that provided
a comprehensive approach focused on changing the
way the practice delivered asthma care, including
standardizing visits and educating families to increase
treatment adherence. Relative to the usual care
group, patients of physicians in the peer-education
group had fewer oral steroid bursts. Those in the
planned care group also had greater treatment ad-
herence and fewer oral steroid bursts and symptom
days.27,28 Another study group trained one physi-
cian and nurse from each of 24 primary care prac-
tices to utilize the Asthma APGAR, a tool that
surveys patients about symptoms and adherence
and provides an asthma management flow sheet for
providers. Chart reviews after training showed an
increase in charting of asthma-related activities,
assessment of inhaler technique, and prescribing of
daily controller medication.8 In contrast to the
Colorado Asthma Toolkit Program, none of these
studies provided in-practice coaching that included
the entire practice staff, and most focused on urban
populations.

Conclusion
Patients living in rural areas often are less likely to
have health insurance29 or to have access to health
care clinicians able to provide guidelines-consistent
care.16 Consequently, asthma is underdiagnosed
and undertreated in rural areas29 despite higher
rates of asthma hospitalization.30 Few programs
have emerged to improve clinician skills for man-
aging asthma in rural areas. The Colorado Asthma
Toolkit Program provides one approach to im-
proving health care for rural patients by coaching
health care practices and clinicians to follow evi-
dence-based asthma guidelines. The program in-
corporates in-practice coaching and training of
caregiver teams that includes assessment and treat-
ment of asthma. Further, coaching includes empha-
sis on patient education and adherence support, an
element of particular importance given high rates

of nonadherence in the face of decreasing willing-
ness of primary care physicians to include asthma
education during office visits.31

We thank Lori Jarrell (Toolkit trainer), and Christin Sutter and
Susan Gale (High Plains Research Network Community Liai-
sons) for their major contributions to the implementation and
evaluation of this project.
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