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SUMMARY Asthma is a common problem with a prevalence rate increasing every year. However, not all asth-
matic patients receive appropriate treatment, partly due to the disease entity or patients’ compliance, and partly due
to physicians’ knowledge and disposition in terms of treatment. This study was designed to investigate the current
status of asthma treatment among clinicians in different practice settings, particularly regarding the acceptance of
and adherence to asthma treatment guidelines and asthma patient education. Questionnaires were distributed by
randomized sampling to doctors throughout the entire country. The questionnaire had six parts, measuring the fol-
lowing: 1) the use of different kinds of medication in the treatment of asthma; 2) adherence to asthma treatment
guidelines; 3) the use of inhaled corticosteroids as part of management; 4) the use of peak flow meters in monitor-
ing asthma; 5) relative efficiency in treating asthma; and 6) the use of a referral system, from general practitioners
to specialists. There were 531 respondents out of 1,000 questionnaires distributed. The results revealed the follow-
ing: 1) 20.2% of physicians use oral corticosteroids for maintenance therapy; 2) 31.8% of physicians do not follow
asthma treatment guidelines; 3) 77.2% of physicians use inhaled corticosteroids for maintenance therapy (physi-
cians in medical centers and regional hospitals use inhaled corticosteroids more frequently than private practitio-
ners); 4) 51% of doctors do not use peak flow meters to monitor asthma symptoms because of prohibitive costs; 5)
approximately 80% of clinicians have confidence in dealing with asthma problems; and 6) 29.2% of general practi-
tioners do not refer patients to asthma specialists unless there is poor control or a need for further evaluation. Ad-
herence to asthma treatment guidelines is poor, and such guidelines need to be popularized or simplified. There
are still many discrepancies among doctors at different levels of hospitals. Re-education and review of asthma
knowledge is necessary to keep clinical practitioners at the forefront of standard practice.
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lion USD) per year to administer asthma medication,
not to mention other related expenses such as diag-
nostic examinations and education. Barach et al.
found that a lack of appropriate diagnosis and com-
munication between patients and physicians was one
of the primary reasons leading to mortality in
asthma.® In order to promote high-quality asthma
care, the Global Initiative for Asthma (GINA) issued
asthma treatment guidelines in 1993, revising them
in 2002. The guidelines emphasized that asthma edu-
cation is not only for patients or caregivers, but also
for primary physicians, nurses and pharmacists.*
Many countries have published asthma management
guidelines with the aim of standardizing and improv-
ing management. The Taiwan Asthma Guidelines
was published in 2000 to fit the country’s cultural
considerations. The guidelines are used to ensure that
all members of the healthcare team are aware of the
treatment goals. However, most doctors are still un-
aware of the guidelines and seldom follow the rec-
ommendations set forth.’

Asthma is a fatal disease if not well con-
trolled. Early treatment and establishment of a treat-
ment plan, proper administration of medication, and
monitoring of disease activity can decrease the eco-
nomic costs, duration of hospitalization and mortal-
ity rate. Many studies have focused on pharmaco-
therapy, genetics, and asthma education to reduce the
morbidity in asthma. Physicians play a much more
important role in the treatment team because their at-
titudes and asthma knowledge can influence treat-
ment outcomes. They need a critical amount of
asthma knowledge, skill and patience to educate pa-
tients, in light of wide variations in asthma manage-
ment reported from a large survey on the practice
behaviors of physicians.®

Doerschug and coworkers’ also surveyed
108 physicians, including specialists, generalists, fel-
lows and residents from the departments of allergy,
pulmonology, general medicine, and family medi-
cine, regarding their knowledge of asthma based on
the National Heart Lung and Blood Institutes
(NHLBI) asthma guidelines. Although asthma spe-
cialists and fellows scored higher on asthma knowl-
edge than other primary care physicians, the authors
suggested that all physician groups could benefit
from continuing medical education focused on
asthma guidelines. According to hospital accredita-

tion classification criteria in Taiwan, hospitals are
classified as medical centers, regional hospitals or
community hospitals based on facility integrity,
staffing number, training capacity, and bed number.
Currently, asthmatic patients can visit any level of
hospital without referral. Going forward, it will be
interesting to examine the practice patterns of physi-
cians towards asthma in different practice settings in
Taiwan.

MATERIALS AND METHODS
Survey instrument

A questionnaire was developed to evaluate
physicians’ disposition in treating asthmatic patients
and their practice in using treatment guidelines.?
The questionnaire had six parts, measuring the fol-
lowing: 1) the use of different kinds of medication in
the treatment of asthma; 2) adherence to treatment
guidelines; 3) the use of inhaled corticosteroids as
part of management; 4) the use of peak flow meters
in monitoring asthma; 5) the relative efficiency in
treating asthma; and 6) the use of a referral system,
from the general practitioner to the asthma specialist.

The survey instrument was pilot tested with
seven qualified asthma specialists. Its reliability was
assessed by specialists’ responses to the question-
naire (Cronbach alpha = 0.9). The content validity
was assessed by correlating the answers to the ques-
tions by the specialists (Cronbach alpha = 0.89).

Samples

The questionnaires were applied to a ran-
domized sampling of doctors throughout the entire
country. In order to acquire a sample with a 95%
confidence level within 5% error, we mailed 1,000
guestionnaires to the physicians listed and registered
with the Department of Health. All of the physicians
were engaged in primary care (i.e. general practice,
family practice, internal medicine or pediatrics)
and/or asthma specialties.

Data analysis
Differences in the responses between the

physician groups were assessed by a chi-square test
and ANOVA test. Logistic regression analyses strati-
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fied by physician type were also used to determine
the use of peak flow meters and education. All of the
analyses were performed using SPSS 10.0.

RESULTS

One-thousand questionnaires were mailed
throughout the entire country. A total of 531 (53.1%)
questionnaires were returned, completely filled out
with valid responses, including 81.5% males and
18.5% females. Most of the doctors (85.4%) were
below 50 years of age. The basic demographic char-
acteristics are presented in Table 1.

Using inhaled corticosteroids for chronic asthma
Only 66.7% of the respondents considered

that inhaled corticosteroids were one of the long-
term controllers of asthma. Corticosteroids were pre-

scribed as maintenance therapy in 81.0%. However,
20.5% of physicians considered inhaled corticoster-
oids as a quick reliever for acute asthma attacks (Ta-
ble 2). It was also found that 52.5% of doctors pre-
scribed the oral-form of corticosteroids as a long-
term treatment medication, along with 20.2% pre-
scribing it for long-term control.

Regarding physicians’ prescriptions in dif-
ferent practice settings, 82.2% of physicians in re-
gional hospitals and 89.8% of physicians in medical
centers used inhaled corticosteroids for chronic
asthma treatment (Table 2). This is 4.3-fold (95%
confidence interval [CI]: 2.1-8.8; p < 0.001) and 7.1-
fold higher than for private practitioners (95% CI:
2.8-18.0; p < 0.001), respectively. Furthermore, doc-
tors who performed asthma education for patients
preferred to use inhaled corticosteroids for mainte-
nance therapy (odds ratio [OR]: 2.2; 95% CI: 1.2-

Table 1 Characteristics of the respondents
Number Percentage
Gender Male 433 81.5%
Female 98 18.5%
Age (years) 26-30 20 3.8%
31-35 86 16.2%
36-40 133 25%
41-45 142 26.7%
46-50 73 13.7%
51-55 42 7.9%
56-60 17 3.2%
61-65 12 2.3%
66-70 1 0.2%
Above 71 5 0.9%
Practice setting Medical center 137 25.8%
Regional hospital 135 25.4%
Community hospital 90 16.9%
Private practice clinic 169 31.8%
Specialty Internist 220 41.4%
Chest physician 48 9.0%
Allergist 46 8.7%
General pediatrician 112 21.1%
Family doctor 82 15.4%
Otolarygologist 13 2.4%
Other 10 1.9%
Subspecialty for asthma Yes 94 17.7%
No 437 82.3%
Total 531
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Table 2 The use of inhaled corticosteroids of physicians in different practice settings

Conditions prompting the pre-
scription of inhaled corticos-

Practice setting (physician number)*

Total

teroids PP (169)

CH (90)

RH (135) MC (137) 531

During asthma attack 21 (12.4%)

Poor response to bronchodila- 31 (18.3%)

tors

As along-term controller 129 (76.3%)

No idea 21 (12.4%)

21 (23.3%)
25 (27.8%)

67 (74.4%)
3 (3.3%)

* PP = primary practitioner, CH = community hospital, RH = regional hospital, MC = medical center.

28 (20.7%)
40 (29.6%)

39 (28.5%)
17 (12.4%)

109 (20.5%)
113 (21.3%)

111 (82.2%)
9 (6.7%)

123 (89.8%)
3 (2.2%)

430 (81.0%)
36 (6.8%)

4.0; p = 0.013). Doctors who followed asthma treat-
ment guidelines also prescribed inhaled corticoster-
oids more frequently (OR: 4.3; 95% ClI: 2.3-7.7; p <
0.001).

Asthma education

Nearly 80% of physicians performed asthma
education whenever treating asthmatic patients. In
this group, 56.3% of asthma education was per-
formed by the doctors themselves and 25% by
nurses. The rest of the physicians administered
asthma education by videos or booklets. The source
of asthma knowledge for physicians was mostly
from textbooks (82.7%). Only 37.9% of this group
based their teachings on the government-mandated
treatment guidelines, while approximately 47.5%
based their practice on their own past personal ex-
periences.

Although most of the physicians gave asthma
education in practice, only 67.4% of the physicians
in regional hospitals did the same, though it was not
significantly lower than for doctors in other settings
(OR: 0.6, 95% CI: 0.4-1.1; p = 0.09). Pediatricians
had a higher propensity for conducting asthma edu-
cation in clinics (OR: 3.7: 95% CI: 1.8-7.5). Aller-
gologists and asthma specialists had an even higher
propensity (97.8%) for conducting asthma education
than for other groups (74.3%), with an odds ratio of
13.3 (95% CI: 3.1-6.2; p <0.001).

Treatment guidelines

The Taiwan Asthma Treatment Guidelines,
based on the GINA guidelines, was announced by

the government in 2000. From this survey, 31.8% of
physicians have not been following the treatment
guidelines. It was also found that 28.4% of all physi-
cians did not know that there were asthma treatment
guidelines to follow. Up to 42.0% of the physicians
did not have the guidelines at hand. Some of these
doctors considered the guidelines too complicated to
practice. The data in different practice settings are
summarized in Table 3.

Around 71% to 74% of physicians in differ-
ent practice settings followed the treatment guide-
lines, although only 52.6% of physicians in regional
hospitals followed in kind.

Physicians who followed the treatment
guidelines also prescribed inhaled corticosteroids for
chronic treatment more frequently (OR: 4.2; 95% CI:
2.3-7.7; p < 0.001), and taught patients to use peak
flow meters to monitor their daily symptoms (OR
4.7,95% CI: 2.8-7.8; p < 0.001).

Using peak flow meters

Generally, 51.2% of all respondents did not
use peak flow meters to monitor patients’ daily
symptoms. In this group, 12.1% of doctors did not
know how to use peak flow meters, while some phy-
sicians considered them useless in clinical practice
(7.0%). The physicians who gave asthma education
in the clinics were more likely to suggest using peak
flow meters (OR: 4.7; 95% ClI: 2.5-9.0; p < 0.001).

It was also noted that doctors in community
hospitals would use peak flow meters less often (OR:
0.4; 95% CI: 0.3-0.8; p = 0.003) than doctors in
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Table 3 The practice of caring for asthmatic patients for physicians of different workplace environments
Physicians (%) in different practice settings
Physicians’ practice All Primary Community Regional Medical
(yes%) practitioners hospitals hospitals centers
Use of peak flow meters to 48.8 52.1 37.8 40.7 60.0
monitor symptoms
Reasons not used
Too expensive 38.6 45.7 41.1 31.3 32.7
No time to instruct 26.5 30.9 23.2 27.5 20.0
Physicians do not know how to use 121 14.8 5.4 175 7.3
Patients do no want to learn 22.1 29.6 21.4 16.3 18.2
Never heard of it 7.7 8.6 8.9 8.8 3.6
Patients are stable 5.9 7.4 8.9 1.3 5.5
Not helpful 7.0 6.2 3.6 11.3 55
Other 121 13.6 7.1 10.0 18.2
Following asthma treatment guide- 68.2 73.4 74.4 52.6 715
lines
Reasons not followed
Not known 284 244 13.0 344 30.8
Too complicated 195 31.1 13.0 10.9 20.5
Disagree with the guidelines 1.8 - 13.0 - -
Has followed but with poor effect 4.1 6.7 4.3 3.1 2.6
Not available at hand 42.0 42.2 43.4 46.9 28.2
Other 8.3 3.0 22 2.2 2.9
Performing asthma education 77.8 85.8 77.8 67.4 78.1
Reasons not performed
No payment 2.5 8.3 - 23 -
Patient not interested 5.9 20.8 - 4.5 -
No time 38.1 70.8 40.0 29.5 25.0
No staff 43.2 54.2 55.0 61.3 -

other settings. Physicians’ practice in different
workplace environments is summarized in Table 3.

Relative efficiency in treating asthmatic patients

We used a six-scale score to evaluate the self
efficacy of the physicians in different practice set-
tings (1 = very confident to 6 = not confident). Over-
all, 82.9% of the physicians had the confidence to
deal with asthma problems. The doctors in medical
centers were more confident in the diagnosis of
asthma, management of acute exacerbation, instruc-
tion in using peak flow meters and the establishment
of action plans for asthmatic patients. Furthermore,
we used the Spear Rank Correlation Coefficient to
evaluate the competence of the physicians at differ-
ent levels. The physicians at higher levels of referred

institutions were more competent in the diagnosis,
management, instruction, and discussion of asthma.
All of the physicians in different practice settings
had equal competence in teaching patients appropri-
ate inhalation techniques (Table 4).

Referral of patients to specialists

A total of 29.2% of physicians, ranging from
25.2% to 35.8% in different settings, had never re-
ferred a patient to a specialist. On the other hand,
the major reason for referral was poor control
(46.6%), followed by evaluation or laboratory ex-
aminations (45.7%). The doctors in medical centers
had a 3.3-fold higher rate of referring asthmatic pa-
tients to specialists than those in regional, commu-
nity or private hospitals (95% CIl. 1.7-6.6; p =
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Table 4 The competence of physicians in dealing with asthma problems in different practice settings$
Self efficacy” of physicians in PP CH RH MC Spearman Rank  p value
different practice settings Correlation
Coefficient
Making correct diagnosis of 280+£139 210+0.76 210+0.76 1.85+0.63 0.099 0.024*
asthma
Managing the condition in 216+1.0 2.06+0.58 2.09+0.77 1.81+0.68 0.106 0.015*
acute exacerbation
Instructing and assisting in 246104 217+0.77 248+138 1.96x0.72 0.073 0.096
inhalation techniques
Instructing and assisting in 256+1.24 2.04+0.70 285%+1.49 216+1.0 0.09 0.04*
the use of peak flow meters
Building an action plan for 250+1.21 2.03+0.72 279+129 210+0.75 0.117 0.008*
asthmatic patients
# Self efficacy score is from 1 (very confident) to 6 (not confident).
$ PP = primary practitioner, CH = community hospital, RH = regional hospital, MC = medical center.
* Statistically significant.

0.001). Physicians who followed the treatment
guidelines were less likely to refer patients (OR: 0.2;
95% CI: 0.1-0.4; p < 0.001).

DISCUSSION

To improve the general quality of care for
asthma, not only should patients receive asthma edu-
cation, but health care providers should also have
correct asthma knowledge. To improve the prevail-
ing picture of clinical practice and disposition to-
wards asthma care, further training or continuing
education programs is necessary. Although the return
rate of the questionnaire was only 53.1%, the survey
still covered all the different districts and doctors
from different levels of institutions (medical centers,
regional hospitals, community hospitals and primary
care practitioners) based on stratified cluster random
sampling. This study is the first report concerning
physicians’ attitudes and knowledge towards asthma
care in Taiwan.

Because of the lack of knowledge in the
pathophysiology of asthma, the use of bronchodila-
tors has not deferred mortality due to asthma.’® The
use of inhaled corticosteroids is presently a corner-
stone in the treatment of inflammation in asthma. In
a previous study on physicians in Thailand, oral beta
agonist was the most preferred medication for
chronic treatment; however, only 9.6% of pediatri-
cians used inhaled corticosteroids in maintenance

therapy.™ A similar finding was found in a survey in
Pakistan."* However, in a survey of 512 office-based
physicians in the United States, 85% of primary-care
doctors prescribed inhaled corticosteroids for pa-
tients suffering from moderate persistent asthma, al-
though 67% of the practitioners used such medica-
tion for mild persistent asthma.* In our survey, gen-
erally inhaled beta, agonist was considered the most
frequently used medication for long-term control
(68%), rather than the use of inhaled corticosteroids
(66.7%). About 20% of physicians were even using
oral corticosteroids for long-term control of asthma.
The doctors at the higher levels of medical institu-
tions prescribed more inhaled corticosteroids
(90.0%) for long-term control of asthma. A total of
76.5% of primary practitioners prescribed inhaled
corticosteroids for long-term control of asthma. This
could be due in part because patients with more se-
vere asthma visit medical centers directly, or partly
because doctors at higher levels of medical institu-
tions have more access to re-education courses.

In a national survey of practice behaviors,
polling 2,998 physicians in the United States, there
were wide variations in asthma management. Only
41% of physicians focused on inhalation techniques
in the first visit.° In our past survey on moderately
persistent asthma patients who used inhaled corticos-
teroids prescribed by doctors, only 17.4% of the pa-
tients continued use for long-term control.*®* We also
found that the most frequent reason for physicians
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who would not use inhaled corticosteroids for
asthma was poor compliance and incorrect prescrip-
tion of inhaled corticosteroids among asthmatic pa-
tients and their family. It was apparent that the per-
centage using inhaled corticosteroids was still below
our expectation. There is presently a gap between
physicians and patients concerning the issue of in-
haled corticosteroids. It is thus very important to
build a training program to re-educate general practi-
tioners or to design refresher courses. We did not ex-
plore the treatment outcomes of patients in different
practice settings, and this should be investigated fur-
ther. Asthma education and communication with pa-
tients is important as well.

In a study of family practitioners, physicians
reported that 68% of asthmatic patients had never
performed spirometric testing, and 55% had never
had a peak flow measurement.** This was similar to
our survey. Physicians’ compliance can influence the
prescription of peak flow meters.”® In a survey in
Spain, only 33% of pediatricians used a peak flow
meter in monitoring asthma. Doctors working in a
hospital were more likely use the device than those
working in healthcare centers. In our survey, the ma-
jor reason for non-prescription was its price (US$15,
approximately). Nonetheless, even though it is not
covered by any medical insurance, the price is af-
fordable for the majority of patients in Taiwan. Al-
though it has been shown that peak flow meter re-
cordings are not consistently reproducible,™ the use
of a peak flow meter has still been an integral part of
asthma treatment. Poor communication and educa-
tion with patients is probably still the main reason.

The establishment of asthma treatment
guidelines was published to promote the quality of
asthma care by healthcare providers. The Taiwan
Asthma Treatment Guidelines were published four
years ago; however, only 68% of physicians have
complied with the guidelines. Some doctors do not
even know that there are guidelines released by the
government. In a survey of pediatricians in the
United States, it was found that 88% of doctors were
aware of the asthma guidelines, and 81% of them re-
ported having access to a copy of the guidelines.
However, the self-reported rates of adherence to the
guidelines was around 50%." In previous studies in
Taiwan, the adherence to asthma guidelines is sub-
optimal for specialists in medical centers and re-

gional hospitals. Poor adherence to asthma guide-
lines may be due to doctors’ behavior and patients’
attitudes.'®*® Disagreement by primary doctors with
parts of the guidelines is a potential cause of poor
adherence,” but in our survey, only 1.7% of the re-
spondents disagreed with the guidelines. The con-
tinuing education of physicians should include
asthma guidelines, along with public education of
asthmatic patients.

Specialists and doctors at higher levels of in-
stitutions are relatively more efficient in terms of di-
agnosis and management of asthma. In other words,
specialists have more competence in managing
asthma problems than generalists.”* However, home
care and personal management of asthma is encour-
aged in the local community initially, and as such, it
is not common to refer patients to a specialist.”*
Moreover, a referral system is not well established in
Taiwan. People can visit any level of hospital with-
out appointment or referral. If the doctors at commu-
nity hospitals or primary practitioners were more
competent, they could then afford good quality in
asthma care as well.

The increasing prevalence of asthma
throughout the world indicates that more populations
will suffer from this disease and at increasing eco-
nomic costs. To provide good medical service is not
only the asthma specialists’ responsibility, but also
of doctors in every practice setting, taking on the re-
sponsibility for basic and fundamental knowledge in
caring for asthma patients they may encounter each
day. More effort needs to be exerted in the review or
re-education of physicians in order to improve the
quality of asthma care.
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