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Many international and national asthma guidelines are now available in large parts of the world, but they are not yet implemented
appropriately. There is a gap between scientific evidence-based medicine and real clinical practice. Implementation of guidelines
is highly complex. Special strategies are needed to encourage guideline-based, high-quality care. It is important to understand the
contents, the format, and the learning strategies which physicians prefer for the dissemination of guidelines. Physicians prefer more
concise and immediately available guidelines that are practical to use. Thus, asthma guidelines should be disseminated as convenient
and easily accessible tools. Various education programs and decision-support tools have been designed and applied to the clinical
management of asthma to solve these challenging problems. Many of them have been shown to be effective at increasing physicians’
knowledge and adherence to asthma guidelines and improving patients’ clinical outcomes. These educational and decision-support
tools are expected to contribute to a narrowing of the gap between asthma guidelines and practice/implementation of the guidelines.
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INTRODUCTION not receive optimal care [3]. The translation of medical progress
into high-quality practice and improved health outcomes is a big

Asthma is a global health problem with an increasing  challenge for the near future.

prevalence and an enormous disease burden [1, 2]. It is
responsible for significant morbidity and mortality in both
developed and developing countries [1]. Asthma treatment has
seen great progress in recent decades. However, many patients
with asthma still have frequent, uncontrolled symptoms and do

Clinical practice guidelines (CPGs) are systematically
developed statements designed to help practitioners and
healthcare providers make appropriate decisions under specific
medical circumstances [4]. Asthma-management guidelines
have been developed since the late 1980s [5]. Many international
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Education and decision-support tools for asthma

and national guidelines in different languages are now available
in large parts of the world, but they are not yet implemented
appropriately [6-9]. Effective guideline dissemination requires that
healthcare professionals be provided with adequate education
and knowledge about self-management skills. Various educational
programs and interventions have been performed to deliver
evidence-based recommendations and improve physicians’
knowledge about and attitude toward asthma management.
Implementation of guidelines is highly complex, and special
strategies are needed to encourage guideline-based, high-quality
care [10]. In this article, recent progress in the development of
educational and decision-support tools for asthma management
will be reviewed, and effective strategies for disseminating and
implementing guidelines will be discussed.

Global efforts to develop and disseminate asthma guidelines

Since the initial guidelines were published in the late 1980s,
asthma guidelines have taken on both regional approach and
global approaches [5]. Local guidelines such as the Australian
[11], Canadian [12], and British guidelines [13] were developed
almost simultaneously between the late 1980s and early 1990s,
and the National Asthma Education and Prevention Program
(NAEPP) of the National Heart, Lung, and Blood Institute (NHLBI)
of the US published the first expert panel report as a set of
practical, comprehensive guidelines in 1991 [14]. During the
same period, the Global Initiative for Asthma (GINA) program
started to raise international awareness of asthma. The GINA
program was launched as a collaboration between the World
Health Organization (WHO) and the NHLBI, and its mission was
to develop international asthma-management guidelines that
could be customized or adapted to meet the needs and resources
of local healthcare systems [15]. Owing to these global efforts,
evidence-based asthma guidelines have been established and
updated during the last two decades. Furthermore, many other
countries have developed national guidelines written in their own
languages and reflecting specific local circumstances and medical
environments.

There have been many efforts to disseminate and implement
guidelines at both global and local levels. GINA dissemination and
implementation programs consist of multifaceted strategies that
aim to reduce worldwide asthma mortality and morbidity [10,
16]. They include the GINA website, World Asthma Day, the GINA
Assembly, regional initiatives, and GINA/WHO collaborations such
as Global Alliance against Chronic Respiratory Diseases [16]. Locally
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adapted guidelines have been widely disseminated in multiple
venues and using multiple formats, for example, publication in
professional journals and books, lectures at multidisciplinary
symposia, workshops, conferences attended by local experts
and professionals, online information via websites, and efforts
by the mass media to raise awareness of the key messages
[16]. Recently, in diverse regions of the world, national asthma-
management programs and projects have been carried out
to achieve the global goal of controlling asthma through the
dissemination and implementation of evidence-based guidelines
[17, 18]. Furthermore, innovative interventions such as interactive
educational programs were tested at the individual level [19,
20]. These interventions were reported to be effective for the
dissemination of guidelines and delivery of adequate asthma care.

Current status of the implementation of asthma guideline

Despite these efforts, current implementation of asthma
guidelines falls short of the optimal level and remains a
challenge worldwide [3, 17]. There is a gap between scientific
evidence-based medicine and real clinical practice, especially
in primary care. Clinical practice guidelines have limited effects
on general practitioners’ behavior [21]. Many potential barriers
exist. Accessibility of affordable drugs, costs of management,
financial problems, local healthcare systems and infrastructures,
reimbursement systems, local customs, and patients’ and doctors’
beliefs may affect the asthma care provided by healthcare
providers [10, 21].

The GINA guidelines have adopted a control-based approach as
a goal of asthma care and recommend that management should
be based on achieving and maintaining complete asthma control
[16]. The Gaining Optimal Asthma Control study and several other
studies have demonstrated that good asthma control can be
achieved through adequate pharmacological treatment in most
patients [22-25]. However, an increasing body of evidence indicates
that asthma is undertreated and uncontrolled in large numbers
of patients in many parts of the world. Asthma insight and reality
surveys around the world have shown that asthma care in the real
world is far from ideal [3, 7, 26-29]. The first Asthma Insights and
Reality survey in the Asia-Pacific region (AIRIAP) found that levels
of control in the Asia-Pacific region fall markedly short of the goals
of the GINA guidelines and that the guidelines were generally not
being followed [30]. During the following 6 years, the situation did
not change. The AIRIAP phase Il survey showed that only 2.9% of
patients had controlled asthma and that the majority of subjects
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did not reach the optimal control status [31].

To achieve the ultimate asthma-treatment goal, guideline-
based management through, for example, reqular monitoring of
control status and adjustment of controller medication is needed.
Physicians should be aware of the key concepts of guidelines and
should adhere to the appropriate recommendations. It is not easy
to increase physicians’ knowledge or change their behavior [21, 32].
Continuous medical education and special educational strategies
to encourage healthcare providers to follow the guidelines are
essential to facilitate the dissemination and implementation of
guidelines.

Physicians’ preferences for asthma guideline

It is important for the dissemination of guidelines that the
contents, format, and learning strategies that physicians prefer be
understood. In our previous study [33], physicians were found to
prefer immediately available information that described asthma
medication, disease classification according to level of control,
methods of patient evaluation, treatment, and monitoring, and
management of acute exacerbation. These preferences reflect
the need to facilitate rapid decision making in the clinical setting.
Physicians required the guidelines to be presented in a practical
and concise format such as algorithms, flowcharts, or flow
diagrams. They preferred the guidelines to be presented on plastic
sheets, in electronic medical records, and as pocket-sized cards.
These findings indicate that the contents of asthma guidelines
should be summarized and disseminated as convenient and easily
accessible tools [33].

Continuing medical education (CME), such as lecture programs
and discussions with colleagues, is an important learning strategy
that physicians prefer and that helps to promote understanding of
the recommendations [33]. Although few reports have described
physicians’ preference for guidelines, studies conducted by Stone
et al. [34, 35] for pediatric asthma and other diseases revealed
similar results to those noted above. Physicians seem to prefer
more concise and immediately available guidelines that are
practical to use.

Educational tools for physicians and healthcare providers
Asthma guideline education has positive effects on quality
of asthma care and improves clinical outcomes [36]. However,
compliance by primary care physicians with asthma guidelines
and related education programs is known to be very low [37].
Many methods and strategies have been proposed to improve
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the efficiency of and compliance with education. The usefulness
of various materials and tools developed for physician education
has been assessed (Table 1). CME lectures, symposia, and seminars
are classic educational methods that most physicians prefer [10,
38]. They afford good opportunities to deliver information on
guideline-recommended diagnosis and treatment approaches
and experts’ opinions and recommendations [39, 40]. However,
problem-based learning has been advocated as an approach to
CME that is more effective than the traditional didactic lecture [41,
42]. Davis et al. [41] evaluated the effectiveness of an interactive,
case-based, problem-based learning teleconference program for
primary care physicians. This program significantly altered the
prescribing patterns of physicians such that they adhered more
closely to asthma guidelines. Problem-based learning facilitates
better integration and rapid recall of information and leads to
improvements in physicians’ behavior and abilities.

Interactive and multifaceted education is known to be the most
effective intervention among the various methods available [43,
44]. The ideal learning materials are customized to the specific
needs of practitioners and are used in a way that is relevant to
physicians’ background and resources. Interactive education
tools in various formats, such as card games [19], simulations [45],
and computer-based programs [20], have been tested for their
effectiveness in the dissemination of guideline-based asthma
care. Boulet et al. [19] developed a card game that includes all the
basic elements of the Canadian asthma guidelines and assessed its
utility by inviting family physicians to an interactive card-playing
workshop. This educational method allowed the communication
of relevant content, facilitated interaction and learning, and
prompted relevant discussion on how to apply guideline
recommendations to current asthma care. It was well received by
participants and improved knowledge transfer to caregivers [19].

As IT technology has advanced, new educational modalities
based on the internet, computer programs, and IT communication
have been developed. For example, Some CME programs [20]
are being provided with internet-based, interactive modules
or CD-ROM-based programs. Unlike traditional face-to-face
or didactic lecture-type CME, internet or computer program-
based CME offers opportunities to access CME remotely and to
complete the education programs at one’s own pace. Physicians
have a greater choice of topics, content and settings and can
access the information when they want. Le et al. [20] conducted
a randomized controlled trial to assess the acceptability of a
distance learning program for pediatric asthma and its effects
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on physician knowledge, attitude, and treatment practices. The
program was composed of web- or CD-ROM-based multimedia
learning modules and two teleconference calls. The modules
featured narrated presentations, case studies, and interactive
self-estimation exercises dealing with an overview of the NHLBI
asthma guidelines and practical instructions for the treatment and
management of patients with asthma. This pilot study revealed
that pediatricians using this distance asthma learning program
expressed a high degree of satisfaction and that the program
was associated with a temporary increase in familiarity with and
confidence in implementing components of the guidelines [20].
Recently, we developed a new interactive, virtual asthma
guideline e-learning program named Virtual Learning Center
for Asthma Management (VLCAM) (Fig. 1). VLCAM provides
several education modules, including an e-book of Korean
asthma-management guidelines for adults, self-assessment test
tools, cyber-clinic simulations with virtual patients, and various
resources for physicians and other healthcare providers. The
most featured part of this program is the cyber-clinic simulations,
which allow physicians to experience various clinical situations
relating to the diagnosis, treatment, and monitoring of patients
with asthma and management of acute asthma exacerbation in
virtual patients. In our pilot survey of internal medicine resident
trainees, user satisfaction with this program in terms of usefulness,
convenience, interest, and confidence was high. All categories of
guideline awareness, including knowledge, attitude, and practice,
were significantly improved after learning with this program
(unpublished work, in submission). Users can access this program
by visiting several internet sites (www.kaaf.org, www.copd-
asthma.co.kr) or by using a CD-ROM. It is expected to facilitate
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the dissemination of asthma guidelines and to contribute to
improvements in knowledge and skills relating to asthma patient
care in primary care physicians.

Decision-support tools in asthma management

It is well documented that there is a large gap between
knowledge of asthma care and actual clinical practice [3, 10, 17,
46]. Enhancing physicians’ adherence to guidelines is important
for the implementation of guidelines. Various tools to support the
translation of knowledge into best practice have been designed
and utilized (Table 1). The acute asthma-management pathway
in the emergency department is a representative decision-
support tool for guideline-based asthma management [46].
Clinical care maps and clinical pathways are tools that outline
standardized, evidence-based approaches to patient assessment
and management [46]. They can improve the continuity of care
and effectively make management behavior more appropriate
[47]. Numerous studies have shown that clinical pathways for
acute asthma management improve adherence to evidence-
based management as well as patient outcomes such as reduced
hospitalization and lower emergency room return rates [48-52]. It
has also been demonstrated that clinical pathways are useful tools
for knowledge transfer and guideline implementation in both
pediatric and adult asthma [49, 53].

Reminders and preprinted orders in various formats have also
been used to improve adherence to asthma guidelines. Multi-
Colored Simplified Asthma Guideline Reminder (MSAGR) is a
NAEPP guideline-based, user-friendly single-sheet practical asthma
tool designed for physicians [54]. Utilization of MSAGR promoted
better adherence to guidelines and resulted in fewer emergency
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Fig. 1. Screens of Virtual Learning Center for Asthma Management program, (A) the main intro screen; (B) cyber-clinic simulations with virtual patients.
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room visits and hospitalizations [55, 56]. Renzi et al. [57] introduced
a new clinical tool: a memory aid in the form of a self-inking
paper stamp checklist summarizing CPG criteria and guidelines
for assessing patient control and therapy. They evaluated the
knowledge of primary care physicians regarding CPGs and patient
outcomes before and after the intervention. This tool significantly
improved physicians’ knowledge and reduced numbers of
emergency room visits and hospitalizations. Additionally,
reminders in other formats, including the Asthma Toolbox [58],
and an asthma desktop tool [59], were used as decision-support
tools for asthma management and were reported to improve the
quality of care.

AsthmaCritic is another decision-support system that operates
within a computer system with electronic medical records [60, 61].
It reviews physicians’ treatment in the light of current guidelines
and the knowledge base and generates patient-specific feedback
in the form of critical comments. AsthmaCritic was developed to
use routinely recorded data, to be integrated with daily practice,
and to be part of a physician’s working environment. This tool was
shown to change the manner in which physicians monitored their
patients as well as their treatment patterns and data-recording
habits [60].

Many computer-assisted asthma-management programs
have recently been developed [62, 63]. An automated asthma
medication-management information system (MMIS) was
implemented in a primary care setting as a patient-specific
evaluative guidance tool [62]. MMIS collected patients’ detailed
asthma medication data and evaluated pharmacotherapy
based on disease severity and symptom control. The program
compares actual medication to a guideline-based medication
index and produces a patient-specific feedback report on the
appropriateness of their prescriptions.

Asthma is predominately managed by primary care physicians.
Thus, asthma guidelines should be easily accessible and
understandable for physicians. Previous studies have shown that
general medical practice may achieve favorable clinical outcomes
by more efficiently using computer-based disease management
systems [64, 65]. Electronic medical record (EMR) systems have
become popular. Thus, integrating computer-based decision-
support tools with EMR systems can be an effective strategy for
implementing asthma guidelines in clinical practice. In Korea, our
group devised a practical and simple computer-based program
named Easy Asthma Management (EAM), which is focused on
asthma treatment and monitoring [63]. Using this program, we
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evaluated whether physicians’ use of and adherence to asthma
guidelines were improved when the guideline were presented in
a computer-based format. Interestingly, clinical outcomes such
as patients’ asthma symptoms were improved after intervention
using the EAM program, and the prescription patterns of
physicians were changed such that they more closely reflected
recommendations in the guidelines. This computer-assisted
asthma-management program can be a useful tool for increasing
the adherence of physicians to guidelines.

CONCLUSION

Dissemination and implementation of asthma guidelines are key
issues for the translation of scientific knowledge into real practice
and the realization of evidence-based medicine in asthma patient
care. Various education programs and decision-support tools have
been designed and applied to the clinical management of asthma
to solve these challenging problems. Many of them have been
shown to be effective at increasing physicians’ knowledge and
adherence to asthma guidelines and improving patients’ clinical
outcomes. Educational and decision-support tools are expected to
contribute to a narrowing of the gap between asthma guidelines
and practice/implementation of the guidelines. Further studies
and novel attempts to overcome guideline implementation issues
and improve actual asthma care are needed in the future.
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