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Background: In Japan, the Ministry of Health, Labour and Welfare population dynamics
investigation showed a decrease in the number of deaths related to asthma in recent years. In
2016, the mortality rate was 1.2 deaths per 100,000 population. There were regional
differences; Shimane Prefecture had a higher mortality rate (1.6 deaths per 100,000 popula-
tion in 2016) than other prefectures. In this study, to clarify problems in asthma treatment, we
evaluated the status of asthma treatment in Shimane Prefecture.

Methods: We performed three cross-sectional questionnaire surveys, in October 2006, February
2009, and February 2012. We received responses from 78 clinics and hospitals. Subjects were
patients with bronchial asthma over 14 years of age who regularly visited an outpatient clinic.
Survey items included smoking status, control status assessed using the Asthma Control Test
(ACT), treatment, and medication adherence. Doctors board-certified by the Japanese Respiratory
Society were defined as respiratory specialists (RSs) and other doctors were defined as general
practitioners (GPs). We compared various factors between the RS and GP groups.

Results: Clinical data of 2159 patients were available for analysis. The proportion of patients
with ACT score > 20 points increased significantly between 2006 and 2012 in the GP group.
The rate of inhaled corticosteroid use increased in the GP group from 63.6% to 76.4%.
Conclusion: It was suggested that asthma control and the rate of inhaled corticosteroid use
were related. We should continue educating GPs about asthma treatment.

Keywords: questionnaire, bronchial asthma, asthma control test, adherence, general
practitioners

Introduction

The increase in the number of bronchial asthma cases and asthma-related deaths is a
serious public health problem in Japan and other countries. In Japan, the Ministry of
Health, Labour and Welfare population dynamics investigation showed that asthma-
related deaths have decreased from 6370 in 1980 to 1728 in 2013. The most important
factor related to this decrease was the widespread use of inhaled corticosteroids
(ICSs).! However, the prevalence of asthma-related deaths in Shimane Prefecture
remained higher than in other prefectures of Japan. Shimane Prefecture is located in
the western part of Japan. It is mostly rural, and in 2009 more than 29.0% of the
population was elderly. This is higher than that of Japan as a whole (22.7%). Most
asthma-related deaths involve elderly patients (>65 years). The large population of
elderly people in Shimane Prefecture is one of the reasons for the large number of
asthma deaths in this region. Since bronchial asthma is a common disease, both
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respiratory specialists (RSs) and general practitioners (GPs)
should be involved in the treatment of asthma. In Japanese
medical insurance systems, patients can choose their own
physician, either a RS or GP. We previously reported that
elderly patients with asthma treated by GPs underestimated
by GPs the severity of their asthma and such patients were
undertreated.” Those results stress the need to engage
patients in educational activities.

We have been worked on educating patients and GPs
about asthma treatment since 2005. For patients, we have
been conducting educational activities on pathophysiology of
asthma and treatment methods through public lectures.
Public lectures were held once or twice a year, and repeated
guidance was given on asthma and allergies, smoking cessa-
tion, and pneumonia prevention. For GPs, we have con-
ducted training about the proper use of asthma medications
according to guidelines and the importance of inhalation
guidance. Once a month, we gave a lecture on bronchial
asthma and respiratory diseases for GP and held a briefing
session on new asthma treatment drugs. Education about

controlling bronchial asthma was conducted in accordance
with Japanese asthma prevention and management guide-
lines. We have conducted a questionnaire survey at three
time points to investigate how asthma treatment in Shimane
Prefecture has changed as a result of those educational activ-
ities. The purpose of this study was to evaluate the actual
conditions of patients with asthma in Shimane Prefecture and
compare RS versus GP management. Only a few studies
have investigated differences in longitudinal management
of patients with asthma by RSs and GPs.

Methods
Study Design and Study Subjects

This is a longitudinal follow-up questionnaire survey. We
conducted surveys in October 2006, February 2009, and
February 2012. Figure 1 shows the content of the question-
naire that we used, translated from Japanese. We asked for
the participation of clinics and hospitals that advocate inter-
nal medicine. We sent the questionnaire to the clinics and

Age: vears old Sex: [IMale [JFemale
We will ask your condition. We would like to ask about asthma treatment drugs
Q1 |nthe past 4 weeks, how much of the time did O All ot the time O Adlittle of the time
your asthma keep you from getting as much done [ Most of the time O None of the time
at work, school or at home? O Some of the time Doses
Inhaled steroids * O Low [ Moderate(d] High
Q2 buring th 4 weeks. how often h had O More than once aday [ Once or twice a week Salmeterol/Fluticasone 0O 100 O 250 0 500
uring the past 4 weeks, how often have you ha O Once a day O Notatall Budesonide/Folmoterol O 2pPuffs 0 4Puffs [ 6Puffs O 8uffs
shortness of breath?
[0 3to 6 times a week (per day)
Theophylline O
Q3 During the past 4 weeks, how often did your O 4 or more nights a week [ Once or Twice
asthma symptoms (wheezing, coughing, . ; . . .
shortness of breath, chest tightness or pain) wake O 2to 3 nights a week O Notatall Anti-allergic drug m} Leukotrler\e ante.lgonlst
you up at night or earlier than usual in the [ Once a week O Other anti-allergic drug
Q4 Dyring the past 4 weeks, how often have you [0 3 ormore times per day [ Once a week or less Short-acting B2 agonist O

used your rescue inhaler or nebulizer medication  [J 1 or 2 times per day O Notatall

(Excludes as-needed use)

(such as Salbutamol)? O 2 or3times per week
Long-acting B2 agonist O Salmeterol
Q5 How would you rate your asthma control during O Not controlled at all O Well controlled O Tulobuterol
the past 4 weeks? O Poorly controlled O Completely controlled O Oral drug
[0 Somewhat controlled
Oral steroids [m]
Q6 How many cigarettes do you smoke a day? Ida (Excludes as-needed use)
(If you are quitting smoking now, how many cigarettes did you smoke before?)
How many years have you been smoking in total? years Long-acting muscarinic antagonist []

Q7 Do you take the drug regularly?
O 1to 2 days a week
O 3to 4 days a week
O Rarely used

O Itake it every day
[ 1 sometimes forget about inhaled medicine
O | sometimes forget about oral medicine O 1to 2 days a week

O 3to4 days aweek
O | sometimes forget about transdermal patch —L O Rarely used

O 1take only when | am not feeling well
O 1to 2 days a week
O 3to 4 days a week
[0 Rarely used

Q8 How many days a week did you forget?

Q9 How many days a week did you forget?

Q10 How many days a week did you forget?

Other drug( ) (]

* Inhaled steroid dose (ug)

Inhaled steroid Low dose [Moderate dose| High dose
Fluticasone 100~200 250~400 450~800
Beclomethasone 100~200 250~400 450~800
Ciclesonide 100~200 300~400 500~800
Mometasone 100~200 300~400 500~800
Budesonide 200~400 500~800 900~1600

Figure | Questionnaire content: the questionnaire was originally written in Japanese. Copyright 2002 by QualityMetric Incorporated. Asthma Control Test is a trademark

of QualityMetric Incorporated. GSK. Asthma Control Test. Available from: https://www.asthmacontroltest.com/en-au/welcome
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hospitals that offered to participate. We secured the partici-
pation of 78 clinics and hospitals (Supplementary).
Questions on the left side were answered by the patient.
Questions on the right side were answered by the attending
physician. Doctors at each facility conducted a questionnaire
survey on the status of asthma control as assessed by the
Asthma Control Test (ACT), treatment status, and medica-
tion adherence for their patients with bronchial asthma.
Patient background data including age, sex, and smoking
status were also collected. The anonymous questionnaire
was collected one month after it was distributed. All patients
met the following inclusion criteria: (1) age >14 years and (2)
under treatment for bronchial asthma. This questionnaire-
based study had an opt-out observational design. Doctors at
medical institutions verbally agreed to participate in the
study and conducted the questionnaire survey. For minors,
the research content was explained verbally using plain lan-
guage, and consent was obtained verbally from the person
and parent or guardian. All participants provided informed
consent to take part in this study. Doctors who were board-
certified members of the Japanese Respiratory Society were
defined as RSs. Other doctors were defined as GPs. We
compared the RS and GP patient groups in terms of various
factors. This study was performed with the approval of the
Ethics Committee at the Shimane University Faculty of
Medicine in Shimane Prefecture, Japan in accordance with
the Declaration of Helsinki (Notification number 400;
2008-09-16).

Questionnaire Content
Asthma Treatment

We examined whether patients were using an ICS, long-
acting B, agonist (LABA), theophylline, leukotriene recep-
tor antagonist (LTRA), long-acting antimuscarinic agent
(LAMA), or anti-allergic. LABAs were included in ICS
combinations. ICS dose was also examined.

Table | Outline of Questionnaire

Evaluation of Asthma Control Using the ACT
We wused the ACT
GlaxoSmithKline granted permission for the use of the
of the ACT, a
QualityMetric. ACT included five questions that assess

to evaluate asthma control.’

Japanese version trademark of
activity limitation, shortness of breath, night-time symp-
tom and awakenings, use of rescue medications, and
patient overall rating of asthma control over the previous
4 weeks. The questions are scored from 1 (worst) to 5
(best), and the score is the sum of the scores for the five
questions. The sum of the scores of the five questions
yields the total ACT score (range, 5-25). A total ACT
score of 25 represents complete control of asthma, 20-24
good control, and <20 poor control. A high ACT score was
defined as >20 points.

Adherence for Asthma Medication

Status of medication adherence was examined starting
with the 2009 questionnaire. The relationship between
adherence and route of administration was also examined.

Statistical Analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences software program, version
20.0 (IBM Corp., Armonk, NY, USA). Differences in
asthma control rates and rates of ICS use by survey year
were assessed using the chi-square test with Benjamini—
Hochberg false discovery rate procedure for multiple com-
parisons. Differences were considered statistically signifi-
cant when P<0.05.

Results
Outline of the Questionnaire and Patient

Demographics
With the participation of 78 clinics and hospitals, there
were 2159 respondents with valid results (Table 1). The

Survey Year 2006 2009 2012
Number of participating facilities 51 50 56
Number of patient questionnaires 664 813 682
Sex, male/female 312/352 380/433 3217361
Median age (range), years 68 (15-100) 69 (15-94) 70 (15-97)
Number of RSs/GPs 268/396 411/402 280/402

Abbreviations: RS, respiratory specialist; GP, general practitioner.
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63.6% 64.4%
All cases RS group GP group
Figure 2 Inhaled corticosteroid use.
Notes: *P<0.05, **P<0.01. | | 2006 = 2009 | | 2012.

median age of patients was 68 years in 2006, 69 years in
2009, and 70 years in 2012. The age range was 15 to 100
years. The number of patients under 65 years of age was
890, and the number of patients over 65 years of age was
1269. The number of males and females was about the
same. Most patients (55.6%) were being treated by GPs.

Asthma Treatment

Figure 2 shows the rate of ICS use. The rate of ICS use
was significantly higher in 2012 compared to 2006. Of
note, there was a significant increase in the GP group
(P<0.001). All of the medications used to treat asthma
are shown in Table 2. The rate of LABA use increased
in both the RS and GP groups. Among patients who used
LABAs, 56% in 2009 and 84% in 2012 were using an
ICS-LABA combination (formoterol/budesonide or salme-
terol/fluticasone) (Figure 3).

The rate of theophylline and oral corticosteroid use
decreased in each group. The rates of LTRA and LAMA
use were higher in the RS group than in the GP group,
respectively.

Asthma Control

Figure 4 shows the proportion of patients in the RS and
GP groups with high total ACT scores. In the RS group,
there were no differences by survey year. However, in the

GP group, the proportion of patients with high ACT scores
in 2012 was significantly higher than the proportion in
2006 (P<0.05).

Medication Adherence

The status of medication adherence was similar between
the RS and GP groups. The overall rate of medication
adherence was 65-69%. Figure 5 shows the rate of med-
ication adherence for inhaled agents, oral agents, and
transdermal patches. Adherence for inhaled agents was
poorer than adherence for oral agents and transdermal
patches, respectively.

Discussion

In this longitudinal study, we found that the rate of ICS use
in the GP group was significantly higher in the third
survey compared to the rate in the first survey. This is
the first analysis of ICS utilization in the GP group.

Risk factors for asthma exacerbation include inap-
propriate use of therapeutic agents and lack of adherence.”
It is necessary for physicians who treat asthma to appro-
priately assess asthma severity and prevent exacerbations
according to guidelines. Unfortunately, not all GPs adhere
to guidelines.” Since respiratory medicine was established
at Shimane University in 2004, we have continued to
provide educational activities to spread standardized
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Table 2 Non-ICS Asthma Medications

(A) RS Group

Survey Year (Total Number of Patients) 2006 (n=268) | 2009 (n=411) | 2012 (n=280)
Median age (range), years 63 (15-100) 63 (15-89) 64 (15-97)
Sex, male/female 126/142 187/224 127/153
Theophylline (%) 40.3 29.0 21.8
LABA, including combinations with ICS, (%) 425 59.9 732
LTRA (%) 45.1 38.0 325
Anti-allergic agents (%) 9.1 32 1.8
LAMA (%) 4.5 12.2 13.2

(B) GP Group

Survey Year (Total Number of Patients) 2006 (n=396) | 2009 (n=402) | 2012 (n=402)
Median age (range), years 72 (16-99) 74 (16-94) 73 (20-96)
Sex, male/female 186/210 193/209 194/208
Theophylline (%) 543 46.0 32.1
LABA, including combinations with ICS, (%) 21.5 47.3 62.7
LTRA (%) 26.0 373 25.9
Anti-allergic agents (%) 10.9 9.2 4.0
LAMA (%) 4.0 2.7 9.2

Abbreviations: RS, respiratory specialist; GP, general practitioner; ICS, inhaled corticosteroid; LABA, long-acting 3, agonist; LTRA, leukotriene receptor antagonist; LAMA,

long-acting antimuscarinic agent.

asthma treatment consistent with guidelines to non-specia-
lists. Lectures about asthma treatment or inhalation meth-
ods by specialists have been held every year. We have
conducted a questionnaire survey every three years since
2006 to investigate changes in asthma control and manage-
ment in Shimane Prefecture. We investigated how the
situation related to asthma education changed with our
educational activities using the questionnaire survey. It is
rare for serial questionnaire survey results about bronchial
asthma control and treatment to be reported.

These surveys over 6 years revealed that the rate of
ICS use increased. In a Japanese survey with 30,000
asthma patients in 2013, the ICS prescription rate was
46.0%.° Compared to this report, ICS use in our survey
is higher. In particular, the rate of ICS use in the GP group
had increased significantly. Asthma control was signifi-
cantly improved only in the GP group. It was suggested
that this is partly due to the significant increase in ICS
usage in the GP group. In addition, the rate of LABA use
in the GP group also increased. The rate of LABA use

included patients who used ICS/LABA combinations. ICS/
LABA combinations have been shown to be more effec-
tive than ICS and LABA individually.” The usefulness of
ICS/LABA combination drug therapy being known to GPs
probably led to a high rate of LABA use.

Conversely, the rate of theophylline use decreased in
both the RS and GP groups. Similar results were seen in
the past. Seki et al reported that the rate of theophylline
use decreased significantly over 10 years in Miyazaki
Prefecture.® Theophylline preparations have more of a
bronchodilating effect than an anti-inflammatory effect,
but their bronchodilating action is weaker than that of
LABAs.® Therefore, theophylline became a drug that
should be considered for discontinuation before ICS and
LABA for asthma control. Theophylline use seems to have
decreased.

The rates of LTRA and LAMA use were higher in the
RS group than in the GP group. LTRAs have a broncho-
dilator effect and an airway inflammation suppressive
effect; they reduce asthma exacerbations and asthma

International Journal of General Medicine 2021:14

submit your manuscript I 007

Dove


http://www.dovepress.com
http://www.dovepress.com

Hamaguchi et al

Dovepress

All cases RS group GP group

Figure 3 Use of ICS/LABA combination agents.

All cases RS group GP group

Notes: (A) 2009, (B) 2012. | Another LABA. [ll Formoterol/budesonide (released in 2010). [if] Salmeterol/fluticasone (released in 2007)

Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting 3, agonist.

71.8% .
68.3% 68.6% 70.1%
66.4% 66.4% o
63.9% I I 62.1% 64.8%
All cases RS group GP group

Figure 4 The rate of the patients with total ACT scores=20.
Notes: *P<0.05. [] 2006 | 2009 [ 2012
Abbreviation: ACT, asthma control test.

symptoms and significantly improve respiratory function
and patient quality of life.”'® They are also useful for
long-term therapy in patients with asthma and allergic
rhinitis and in patients with aspirin-induced asthma.'' It
has been reported that LAMAs have the same effect as
LABAs on asthma symptoms when used in patients using
an ICS."”” LAMAs are effective in improving respiratory
function and preventing exacerbations in patients with

severe asthma.'> One reason that rates of LTRA and
LAMA use were high might be because the RS group
was familiar with these findings and used different drugs
in individual patients.

The basis of asthma treatment is an inhaled medi-
cine. Poor inhalation procedures lead to poor asthma
control, increased risk of exacerbations, and more side
effects.'* Adherence to inhaled medicines tends to be

submit your manuscript | www.dovepress.com
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95.8%

o,
91.1% 88.8%

73.8%

96.8%

0,
99.1% 0439, 967%
. (]

90.0%

All cases

Figure 5 Adherence by route of administration.
Notes: [ Inhaled agents. || Oral agents. [l Transdermal patches.

lower than adherence for oral medicines. It has been
reported that medication adherence is lower in asthma
and chronic obstructive pulmonary disease, conditions in
which an inhaled medicine is the mainstay of treatment,
than in other chronic diseases.'> It has been reported
that an inhaled medicine has significantly lower adher-
ence than a transdermal patch.'® Similarly, this study
showed that adherence was lower for inhaled agents
than for oral agents or transdermal patches. In addition,
erroneous operation is often a problem with inhaled
medicines. One study showed that erroneous operation
occurred at a high rate (approximately 15%) among
patients aged 75 years or over,'’ suggesting that it
might be necessary to repeatedly teach inhalation tech-
niques to elderly patients.'® In Shimane Prefecture, over
20% of the population are elderly, and medication
adherence and erroneous use of inhaled medications in
elderly patients with asthma are important problems. We
regularly hold seminars on inhalation guidance for phar-
macists from regional pharmacies. We are training inha-
lation guidance experts. Improving adherence and
techniques for taking inhaled medicines by strengthen-
ing hospital and pharmacy cooperation can lead to
further improvements in asthma control in Shimane
Prefecture.

We also examined asthma severity. In the RS group,
the proportion of patients with moderate to severe

RS group

GP group

asthma was high, but even in the GP group, 15.5% of
all patients had severe asthma. The 2018 Asthma
Prevention and Management Guideline recommends
referring patients with uncontrolled asthma despite treat-
ment step 3 or above to a specialist. The mainstay of
asthma treatment is an inhaled medicine, but for patients
with severe asthma, biological agents and bronchial
thermoplasty should be considered. It is necessary to
strengthen hospital and clinic cooperation so that
patients with severe asthma and poor control treated
by clinics can be introduced to specialized medical
institutions.

This analysis has some limitations. The first limita-
tion is that multiple confounding factors such as the
chronic obstructive pulmonary disease (COPD),
asthma-COPD Overlap (ACO), environment, comorbid-
ities (such as gastroesophageal reflux disease, and aller-
gic rhinitis) associated with the control of bronchial
asthma have not been investigated in this study. In
particular, the effects of COPD are difficult to rule out.
The study included 18% of smokers over 10 pack—years.
In the future, we would like to conduct a multivariate
analysis, including factors that may have influenced this
study, such as smoking history and the presence or
absence of underlying diseases. The second limitation
is that some facilities were asked to cooperate in the
questionnaire in only one period. The number of
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patients from such institutions accounted for 28% of the
total. The third limitation is the potential for bias in the
selection of patients to be surveyed. We confirmed in
advance the number of patients scheduled to see a
medical institution in a month. The collection rate of
the questionnaire was about 62% of the planned number
of patients. Because we could not investigate the back-
ground of patients who did not cooperate with the ques-
tionnaire, we cannot rule out the possibility of bias in
patient selection. In order to eliminate the second and
third limitations, we would like to carry out additional
studies with the same facilities and patient backgrounds
in the future. The fourth limitation was the involvement
of biological medications such as an anti—interleukin-5
antibody and the new disease concept of asthma and
chronic obstructive pulmonary disease overlap. In
2006, the time of the first survey, these did not exist.
Progress in treatment of bronchial asthma is rapid, and
we did not evaluate these as factors that might be
involved in higher asthma-related mortality in Shimane
Prefecture. To elucidate factors associated with asthma-
related mortality other than the rate of ICS use, we will
continue surveys in Shimane Prefecture. We believe that
our work would lead to lower asthma-related mortality
in the future.

Conclusion

We reported questionnaire survey results about asthma
conducted in Shimane Prefecture over 6 years. The rate
of ICS use and in the GP group had increased signifi-
cantly and asthma control in GP group was improved
significantly. On the other hand, problems related to
asthma treatment in Shimane Prefecture, such as treat-
ment of severe asthma and adherence to inhaled agents,
were also clarified. We continue to need awareness-
raising activities for asthma treatment among non-spe-
cialists. We also believe that it is our duty to strengthen

collaboration among hospitals, clinics, and pharmacies.
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