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Purpose: Inhaler therapy is the mainstay of chronic obstructive pulmonary disease (COPD)
management. Poor adherence causes disease exacerbation and affects patient mortality.
Although the Adherence Starts with Knowledge-20 (ASK-20) questionnaire is a reliable
tool for assessing medication adherence, the relationship between the ASK-20 and clinical
factors in patients with COPD remains unknown. We investigated the relationship between
the ASK-20 and clinical factors, and assessed real-world inhaler therapy use.

Patients and Methods: A multicenter, cross-sectional study of outpatients with COPD
undergoing inhaler treatment who completed the ASK-20 questionnaire was performed. We
investigated COPD-related health status using the COPD Assessment Test (CAT), psychological
status using the Hospital Anxiety and Depression Scale (HADS-anxiety and HADS-depression),
respiratory function, patient satisfaction levels, and real-world inhaler therapy use.

Results: Of the total 319 patients, 87% were male with a median age of 74 years. Most patients
had mild or moderate COPD, according to Global Initiative for Chronic Obstructive Lung
Disease stage. The total ASK-20 scores correlated significantly with the CAT, HADS-anxiety,
and HADS-depression scores (r = 0.27, 0.33, and 0.29, respectively, p < 0.01). Multivariable
analysis showed that CAT and HADS-anxiety scores had an independent and significant impact
on the ASK-20 scores [P, standardized regression coefficient: 0.18 (95% CI, 0.03-0.35; p =
0.02), and 0.29 (95% CI, 0.17-0.42; p < 0.01), respectively]; however, the ASK-20 scores were
not correlated with age, sex, body mass index, cohabitation, modified Medical Research Council
Dyspnea Scale score, pulmonary function, disease duration, number of COPD exacerbations
per year, comorbidities, inhaler numbers, nor inhaler components.

Conclusion: The ASK-20 scores in patients with COPD were significantly associated with
CAT and HADS scores. In Japan, Respimat was prescribed to younger patients and patients
with lower CAT scores. The ASK-20, a simple evaluation method, is useful for identifying
clinical factors affecting adherence in patients with COPD.

Keywords: COPD, adherence, ASK-20, inhaler

Introduction

Chronic obstructive pulmonary disease (COPD) is a major cause of morbidity and
mortality.'> A wide variety of treatment strategies, such as pharmacotherapy, smoking
cessation, and respiratory rehabilitation have been reported; however, inhaler therapy
remains the mainstay of COPD management.** There have been numerous reports of
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poor adherence to medication and incorrect use of inhalers in
patients with COPD and asthma.>'® In previous studies, 28—
60% of patients with COPD used their inhalers incorrectly,
and 40-60% of patients did not adhere to the prescribed
regimen.®’ Previous reports have demonstrated that adher-
ence to inhaled medication is worse than oral, injected, and
transdermal medicines.'*'” Poor adherence often causes
disease exacerbation and affects mortality in patients with
COPD and asthma.'®"?

Previous studies have shown that the Adherence Starts
with Knowledge-20 (ASK-20) questionnaire is a reliable
tool for assessing possible medication adherence barriers
and behavior in patients with asthma.>'®?*?! However,
the relationships between the ASK-20 scores and inhaler
device use, patient satisfaction, respiratory function, qual-
ity of life, and mood disorders in patients with COPD
remain unclear. Although many previous studies have
reported comparisons among a wide range of inhaler
devices available to treat COPD,3!'113:17:22.23 ogq g
known about the characteristics of patients using these
devices for COPD and the differences in clinical factors
for patients treated with a single maintenance inhaler or
multiple maintenance inhalers.

We, therefore, conducted a multicenter, cross-sectional
trial aimed at investigating the relationship between the
ASK-20 and clinical factors among patients, as well as
inhaler therapy characteristics in a real-world setting.

Patients and Methods

This multi-center, cross-sectional study was conducted
among patients older than 40 years, who were diagnosed
with COPD according to the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) criteria, in Japan
between March 2018 and November 2019. Patients were
excluded if they experienced an acute exacerbation within
the previous four weeks or suffered from other pulmonary
diseases. In total, 371 outpatients who were evaluated at
regular 1- to 3-month intervals in a secondary- or tertiary-
care setting were initially considered eligible for inclusion
in this study. Of these patients, 16 were excluded because
they did not have inhaler prescriptions, and 36 were
excluded because they did not submit or complete the
questionnaire. Patients were classified as single or multiple
long-acting inhaler users based on their treatment regimen.
Patients who used two or more long-acting bronchodilator
inhalers concomitantly were defined as multiple-inhaler
users. Inhaler devices that were used by fewer than 10
of the

patients were excluded from the analysis

relationship between inhaler devices and clinical factors.
We also analyzed the number of moderate or severe acute
exacerbations per year using data extracted from electronic
medical records. A moderate COPD exacerbation was
defined as an exacerbation that required the administration
of antibiotics and/or systemic steroids but no hospitaliza-
tion. A severe COPD exacerbation was defined as an
exacerbation requiring hospitalization.

All participating patients provided written informed con-
sent. The enrolled patients were able to withdraw at any time.
This study was carried out in accordance with the Declaration
of Helsinki guidelines and was approved by the ethics com-
mittee of Showa University School of Medicine (approval
number: 2375) and by an independent ethics committee.

Physical and Psychological Measurements
We assessed dyspnea using the modified Medical Research
Council (mMRC) Dyspnea Scale,”* COPD-related health
status using the COPD Assessment Test (CAT),” and psy-
chological status using the Hospital Anxiety and Depression
Scale (HADS-anxiety and HADS-depression).”® Higher
scores indicate the presence of symptoms. Pulmonary func-
tion data were collected from the most recent medical
records. Patient satisfaction level with their respiratory status
was classified using a 4-point scale indicating either satisfac-
tion or dissatisfaction.

Adherence barriers to inhaled medicines were evaluated
using the ASK-20 questionnaire. The ASK-20 questionnaire
includes the domains of lifestyles (items Q1-Q6), attitude
and behavior (Q7-Q8), support from others or communica-
tion with the healthcare team (Q9-Q12), barriers to medi-
cine use (Q13-Q15), and adherence to medicines (Q16—
Q20). Responses for each item were scored on a 5-point
scale: strongly disagree (1 point) to strongly agree (5 points).
For items Q1-Q6 and Q13-Q15, higher scores suggested
poor adherence. Items Q7—Q12 were reversely scored so that
their final scores were in the same direction as the other 14
items. Items Q16-Q20, related to past experiences with
adherence, were scored on a 5-point scale: never (1 point)
to in the last week (5 points). Higher scores represented poor
adherence to inhaled medications. In addition, we consid-
ered a score of 5 in Q6; a score of 4 or more in Q1, Q4, Q5,
Q9, Q13-Q15, and Q20; and a score of 3 or more in Q2, Q3,
Q7, Q8, Q10-Q12, and Q16—Q19 as barriers. Further, each
item of the ASK-20 was recoded into “barrier present” or
“barrier absent.” Barriers were indicated by a score of 5 in
Q6; a score of 4 or more in Q1, Q4, Q5, Q9, Q13—Q15, and
Q20; and a score of 3 or more in Q2, Q3, Q7, Q8, Q10-Q12,
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and Q16-Q19. The total barrier counts (TBCs), the total
number of barriers for all items, were calculated as
a summary score, with a potential range of 0 (no barrier)
to 20 (maximum number of barriers), and higher TBCs

indicating more barriers.'*=°

Statistical Analysis

Distributions were checked using box plots, and outliers
were excluded if input was incorrect. However, outliers
without incorrect input were not excluded. The validity of
the normal distribution was assessed using the Shapiro—Wilk
test. Vital capacity (VC) and the percent predicted forced
expiratory volume in one second (%FEV;) followed
a normal distribution; none of the other continuous variables
followed a normal distribution. Categorical variables were
presented as numbers (%), while continuous variables were
reported as the mean (standard deviation + SD) for normally
distributed data and median (interquartile range) for non-
normally distributed data. The non-parametric Wilcoxon
signed-rank test was used for comparisons. The Pearson’s
X test or Fisher’s exact test was used to assess the relation-
ship between categorical variables. In order to investigate
the relationships between inhaler devices and clinical fac-
tors, ANOVA, Kruskal-Wallis, chi-square, and Wilcoxon
rank sum tests were employed. Correlation analysis was
performed using Spearman’s rank test.

We developed a linear regression model to determine
factors influencing the ASK-20 score, using the following
candidate predictors: age, sex, CAT, HADS-anxiety, and
patient satisfaction. Statistical analyses were performed
using JMP version 14 software (SAS Institute, Cary,
NC). Differences of p < 0.05 were considered statistically
significant. All authors had full access to all data and take
responsibility for the decision to submit for publication.

Results

Characteristics of the Participants

Table 1 shows the characteristics of the participants. Of the
total 371 outpatients with COPD who used inhalers, 319
were ultimately analyzed in this study. The median patient
age was 74 years, and the majority of patients were male
(87%, n=278). Overall, 31% of study patients had mild
COPD (GOLD stage 1), 45% had moderate COPD
(GOLD stage II), and 24% had severe or very severe
COPD (GOLD stages III-1V). The ASK-20 score distribu-
tion is illustrated in Figure 1, showing a median total ASK-20
score of 38 (33—44). About one-third of patients were

Table | Characteristics of the Included Studies

Characteristics Total (n = 319)
Age, years 74 (68-79)
Male, n (%) 278 (87%)
Total ASK-20 scores 38 (33-44)
TBCs 3 (2-5)
CAT 14 (8-20.5)
mMRC I (1-2)
HADS-anxiety 4 (3-7)
HADS-depression 6 (3-9)
Satisfaction 106 (33%)
Lung function tests VC, L 3.1 +08

%VC, % 96.1 (85.4-107.8)

FEVI, L 1.6 (1.1-2.0)

%FEV 1, %pred 654 + 224
GOLD stage [ 98 (31%)

1l 143 (45%)

1] 57 (18%)

v 21 (6%)
Living alone, n (%) 73 (23%)
Hypertension, n (%) 132 (44%)
Hyperlipidemia, n (%) 68 (23%)
Hyperuricemia, n (%) 45 (15%)
Atrial fibrillation, 18 (5.9%)
n (%)
Diabetes, n (%) 54 (18%)

Inhaler therapy
(single)

262 (82%)

Inhaler device (single) (n = 262)

Ellipta/Respimat/ | 69 (26%)/97 (37%)/83

Breezhaler (32%)
Aerosol/Genuair/ 3 (1.1%)/16 (2.2%)/4
Diskus (1.5%)
Inhaler component LAMA/LABA/ICS 277 (87%)/261 (82%)/
total, n (%) 77 (24%)
Inhaler component, LAMA alone 58 (18%)
n (%)
LABA alone 22 (6.8%)
ICS alone 0 (0%)
LAMA/LABA 163 (51%)

combinations

(Continued)
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Table | (Continued).

Characteristics Total (n =319)
LAMA/ICS 0 (0%)
combinations
ICS/LABA 20 (6.2%)
combinations
LAMA/LABA/ICS 56 (18%)
triplets

Notes: Categorical variables are presented as number (%). Continuous variables
are reported as mean (standard deviation * SD) for normally distributed data and as
median (interquartile range) for non-normally distributed data.

Abbreviations: ASK-20, Adherence Starts with Knowledge-20; CAT, the COPD
Assessment Test; FEV, forced expiratory volume in | second; %FEV I, % predicted
forced expiratory volume in | second; GOLD, the Global Initiative for Chronic
Obstructive Lung Disease; HADS, the Hospital Anxiety and Depression Scale; ICS,
inhaled corticosteroid; LABA, long-acting f2 agonist; LAMA, long-acting muscarinic
antagonist; mMMRC, the modified Medical Research Council; TBCs, total barrier
counts; VC, vital capacity; %VC, % predicted vital capacity.

satisfied with their disease control (33%, n=106). Among
participants in this study, there were markedly more single-
inhaler users than multiple-inhaler users (82%, n=262).
Six inhaler devices were used by more than 1% of the single-
inhaler group. Among inhaler devices, the main device pre-
scribed for patients with COPD was Respimat. Long-acting
muscarinic antagonist (LAMA)/long-acting beta2-agonist
(LABA) fixed-dose combinations were used by more than
half of patients, followed by LAMA and LAMA/LABA/
inhaled corticosteroids (ICS).

Association Between the Adherence
Starts with Knowledge-20 Questionnaire,

Total Barrier Counts, and Clinical Factors
Figure 2 shows the correlation between total ASK-20 scores
and TBCs with patients’ clinical factors and inhaler therapy.

The total ASK-20 scores were significantly correlated with
CAT, HADS-anxiety, and HADS-depression (r = 0.27, r =
0.33,and r =0.29, respectively; all p<0.01). Similarly, TBCs
showed a significant correlation with CAT, HADS-anxiety,
and HADS-depression (r=0.24,r=0.22,andr=0.24; all p <
0.01). There was also a significant difference in the total
ASK-20 scores or TBCs between the satisfied and non-
satisfied groups (both p < 0.01). There was no correlation
between ASK-20 scores or TBCs with age, sex, mMRC, or
pulmonary function. The ASK-20 score or TBCs were not
correlated with disease duration (r =—0.10, p=0.17 and r =
—0.11, p = 0.13, respectively) and number of COPD exacer-
bations per year (r = 0.02, p=0.71 and r = 0.01, p = 0.85,
respectively). Comorbidities were also not associated with
the ASK-20 score and TBCs (p > 0.05) (Table 2).

Multivariable analysis showed that CAT and HADS-
anxiety had an independent and significant impact on the
ASK-20 score [P, standardized regression coefficient: 0.18
(95% CI, 0.03—0.35; p=0.02), and 0.29 (95% CIL, 0.17—
0.42; p < 0.01), respectively] (Table 3).

Association Between Inhaler

Components and Clinical Factors
Table 4 shows the relationship between inhaler devices and
clinical factors. Patients who were Respimat users were
significantly younger than Breezhaler users (p = 0.03).
The CAT scores were significantly different between
Ellipta users and Respimat users (p = 0.02). Among the
three devices, there was no significant association with the
total ASK-20 scores, TBCs, sex, mood disorder distribu-
tion, satisfaction, or pulmonary function.

Supplementary Table 1 presents a comparison of the
characteristics between users of LAMA or LABA alone
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Figure | Distribution of Adherence Starts with Knowledge-20 (ASK-20) score. The median total ASK-20 score was 38 (33—44). The x-axis shows the total ASK-20 scores

and the y-axis shows the frequency.
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Figure 2 Correlation of total Adherence Starts with Knowledge-20 (ASK-20) score and total barrier counts (TBCs) with patients’ clinical factors and inhaler therapy.
Correlation plot of age with ASK-20 score (A) and TBCs (B). Correlation plot of CAT score with ASK-20 score (C) and TBCs (D). Correlation plot of mMMRC with ASK-20
score (E) and TBCs (F). Correlation plot of the HADS-anxiety score with the ASK-20 score (G) and TBCs (H). Correlation plot of the HADS-depression score with the
ASK-20 score (I) and TBCs (J). Correlation plot of the %FEV 1.0 with the ASK-20 score (K) and TBCs (L). The total ASK-20 scores and TBCs were significantly correlated

with the CAT, HADS-anxiety, and HADS-depression scores.

Abbreviations: ASK-20, Adherence Starts with Knowledge-20; CAT, the COPD Assessment Test; %FEV |, % predicted forced expiratory volume in | second; HADS, the
Hospital Anxiety and Depression Scale; mMMRC, the modified Medical Research Council; TBCs, total barrier counts.

and users of LAMA/LABA combinations. Users of LAMA/
LABA combinations had significantly higher CAT and
mMRC (both p < 0.01), and lower %FEV; (p < 0.01) than
users of LAMA or LABA alone. Satisfaction was signifi-
cantly higher in patients who used LAMA or LABA alone
than in patients who used LAMA/LABA combinations (p <
0.01). There were no significant differences in the total
ASK-20 score or TBCs between users of LAMA or LABA
alone and users of LAMA/LABA combinations (p > 0.05).

Additionally, short-acting beta2-agonist (SABA) users
had significantly higher CAT and mMRC scores and lower
%FEV than non-SABA users (p < 0.01, p=0.03, and p <
0.01, respectively) (Supplementary Table 2).

Clinical Factors Associated with Single
and Multiple Inhaler Use

Table 5 shows the differences in the clinical factors of
patients treated with single or multiple maintenance inha-
lers. Single inhalers were used significantly more often by
patients living alone (p = 0.01). Although there were no

significant differences in the total ASK-20 scores or TBCs
between single-inhaler and multiple-inhaler users, TBCs in
patients using a single inhaler tended to be higher than in
those using multiple inhalers (p = 0.055).

Discussion

Our investigation of ASK-20 for assessing medication
adherence in patients with COPD and the characteristics
in a real-world setting found that the ASK-20 score was
related to the CAT and mood disorders (anxiety and
depression). Moreover, Respimat users were significantly
younger than Breezhaler users and had lower CAT scores
than Ellipta users. Additionally, LAMA/LABA combina-
tions and SABA users had significantly higher CAT and
mMRC, and lower %FEV,, and their use was not asso-
ciated with mood disorders.

The CAT and HADS scores were associated with the
ASK-20 score and TBCs. This is consistent with the results
of previous studies that have shown a significant association
between medication adherence and health-related quality of
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Table 2 Relationship Between Comorbidities and Adherence Starts with Knowledge-20 (ASK-20) Score and Total Barrier Counts

(TBCs)
Comorbidity Total (n = 319)
ASK-20 Score TBCs
Median (Interquartile Range) p-value Median (Interquartile Range) p-value
Hypertension 39.5 (38.140.8) 3.8 3442
No Hypertension 38.8 (37.540.1) 0.45 3.7 3.34.1) 0.58
Hyperlipidemia 39.1 (37.2-41.0) 3.9 (3.44.6)
No Hyperlipidemia 39.1 (38.040.1) 0.86 3.7 (3.34.0) 0.28
Hyperuricemia 39.7 (37.342.1) 4.1 (3.34.3)
No Hyperuricemia 39.0 (38.040.0) 0.6l 3.7 (3.44.0) 0.23
Atrial fibrillation 41.2 (37.045.5) 4.4 (3.1-5.7)
No Atrial fibrillation 39.0 (38.0-39.9) 0.28 3.7 (3.44.0) 0.16
Diabetes 40.6 (38.5-42.7) 4.1 3.64.7)
No Diabetes 38.8 (37.7-39.8) 0.12 3.7 (3.34.0) 0.06
Note: Differences with a p-value of < 0.05 were considered statistically significant.
Abbreviations: ASK-20, Adherence Starts with Knowledge-20; TBCs, total barrier counts.
Table 3 Multivariable Analysis of Factors Associated with the Adherence Starts with Knowledge-20 (ASK-20) Score
Clinical Factor Standard B, Standardized 95% Confidence Interval p
Error Coefficient Lower Upper
Age, years 0.06 0.0l —0.11 0.13 0.86
Male, n (%) 0.08 —0.04 -0.23 0.10 0.44
CAT 0.08 0.18 0.03 0.35 0.02
mMRC 0.08 —0.05 —-0.21 0.10 0.51
%FEV I, %pred 0.07 0.08 —0.05 0.21 0.24
HADS-anxiety 0.06 0.29 0.17 0.42 <0.01
Satisfaction 0.06 —0.09 —0.04 0.21 0.17
Diabetes 0.07 —0.05 —0.20 0.09 0.42

Abbreviations: CAT, the COPD Assessment Test; %FEV |, % predicted forced expiratory volume in | second; HADS, the Hospital Anxiety and Depression Scale; mMRC,

the modified Medical Research Council.

life.%' It has been reported that mood disorders may affect
the recognition of personal health goals and cause poor
adherence.'®*”*® The study showed a link between the
HADS and ASK-20 scores, suggesting that mood disorders
may increase the ASK-20 scores. In patients with high
ASK-20 scores, it may be necessary to consider the possi-
bility that mood disorders may underlie poor adherence.'’

We found that satisfaction was related to the ASK-20
score and TBCs in univariate analysis. Improved patient
satisfaction may be associated with lower CAT scores,
exacerbation of COPD, and healthcare resource use,
according to previous studies.'®?*?***32 In this study,
neither the ASK-20 score nor TBCs was correlated with
other patient-level factors, including age, sex, BMI and
cohabitation, mMRC scores, pulmonary function, disease

duration, number of COPD exacerbations per year, or
comorbidities. However, in previous studies, adherence
to inhaler therapy was best in patients who were 65
years or older, male, and had more severe COPD based
on GOLD criteria.>*®*? The discrepancy between the
findings of this and previous studies may be explained
by the fact that most participants in this study were elderly
COPD (GOLD I-1II).
Previous studies have reported that poor adherence

men with mild-to-moderate

appears in the initial year of inhalation therapy and that
inhalation education improves adherence.'***** On the
other hand, some studies have shown that disease duration
may contribute to poor adherence due to an increased risk
of cognitive impairment or memory problems over time.*

Therefore, the relationship between disease duration and
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Table 5 Differences in Clinical Factors Between Patients Treated with Single or Multiple Maintenance Inhalers

Total (n = 319)
Single Inhaler (n = 262) Multiple Inhalers (n = 57) p-value
Age, years 73 (72-74) 74 (72-76) 0.79
Male, n (%) 224 (86%) 54 (95%) 0.06
CAT 14.2 (13.3-15.1) 15.7 (13.4-18) 0.23
mMRC 1.3 (1.2-1.5) 1.4 (1.1-1.7) 0.65
HADS-anxiety 4.9 (44-5.3) 5.0 (4.1-5.9) 0.65
HADS-depression 6.0 (5.6-6.4) 6.6 (5.6-7.6) 0.41
Satisfaction 86 (33%) 20 (35%) 0.77
Lung function tests
VC, L 3.1 £08l 3.3 +087 0.2
%VC, % 95.2 (92.8-97.7) 97.7 (92-103.3) 0.57
FEVI, L 1.6 (1.6-1.7) 1.6 (1.4-1.8) 0.3
%FEV 1, %pred 66.5 £ 21.6 60.8 £ 25.2 0.13
Inhaler component
LAMA alone 58 (22%) 0 (0%) <0.01
LABA alone 22 (8.4%) 0 (0%) 0.03
LAMA/LABA combinations 161 (61%) 2 (3.5%) <0.01
ICS/LABA combinations 19 (7.3%) I (1.7%) 0.12
LAMA/LABAVICS triplets 2 (0.8%) 54 (95%) <0.01
Living alone 67 (26%) 6 (11%) 0.0l
ASK-20 questionnaire
Total ASK-20 scores 39.3 (38.3-40.3) 37.6 (35.4-39.8) 0.11
Lifestyle 1.7 (11.4-12.1) 1.6 (11-12.2) 0.8
Attitude and beliefs toward your treatment 4.9 (4.7-5.1) 4.6 (4.3-5.0) 0.24
Help from others 2.8 (2.7-3.0) 2.5 (2.2-2.9) 0.15
Talking with healthcare team 6.5 (6.2-6.8) 6.2 (5.5-6.8) 0.36
Taking medicines 6.5 (6.2-6.9) 6.2 (5.5-6.9) 0.38
Have you ... 6.8 (6.5-7.2) 6.4 (5.7-7.1) 0.2
TBCs 3.9 (3.54.2) 3.3 (2.64.0) 0.055

Note: Differences of p < 0.05 were considered statistically significant.

Abbreviations: ASK-20, Adherence Starts with Knowledge-20; CAT, the COPD Assessment Test; FEV |, forced expiratory volume in | second; %FEV |, % predicted forced
expiratory volume in | second; HADS, the Hospital Anxiety and Depression Scale; ICS, inhaled corticosteroid; LABA, long-acting 2 agonist; LAMA, long-acting muscarinic
antagonist; mMMRC, the modified Medical Research Council; TBCs, total barrier counts; VC, vital capacity; %VC, % predicted vital capacity.

adherence remains controversial, and, in this study, no
association was found between disease duration and the
ASK-20 score nor TBCs.

Although no association was identified between
exacerbations and the ASK-20 score or TBCs in this
study, it has previously been demonstrated that higher
rates of exacerbations are associated with poorer medica-
tion adherence in patients with COPD.***” The ASK-20
questionnaire may, therefore, have limited ability to pre-
dict exacerbations. Furthermore, it is possible that mild

exacerbations were not picked up due to a retrospective
assessment of exacerbation in this study or the overall
lower rate of exacerbations in Japan compared to the rest
of the world might have affected our results.*®

Patients with COPD often have multiple comorbidities,
including hypertension, hyperlipidemia, heart diseases, dia-
betes, and osteoporosis.*® Although comorbidities were not
found to be associated with the ASK-20 score nor TBCs in
this study, TBCs tended to be higher in patients with diabetes
(p = 0.06). Comorbidities have previously been shown to be
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related to adherence due to the increasing number of medica-
tions and complex medication regimens.**~%*° In addition,
previous study showed the association between adherence to
medications for comorbidities and COPD, and patients with
diabetes were shown to have poor adherence.*! This finding
is consistent with the tendency for higher TBCs in patients
with diabetes in this study.

In the present study, Respimat was more frequently pre-
scribed to younger patients than Breezehaler and more fre-
quently prescribed than Ellipta to patients with lower CAT
scores. Literature indicates that adherence to COPD medica-
tion is poor, although little is known about the barriers among
different inhaler devices.®'®!'? A previous study reported that
critical errors in the use of these inhalers were observed in
Respimat (46.9%) and Breezhaler users (15.4%), and most
patients felt confident or very confident that they receive the
full dose with a Breezhaler."" Although no significant asso-
ciation was found between the ASK-20 score and inhaler
devices in the present study, a prior study found that patient-
reported adherence to inhaler treatment was highest with
Breezhaler, followed by other devices.® Patients using
Breezhaler in this study were older, and it was considered
that the outpatient clinician chose a device that was reported
to be associated with better adherence. Respimat users had
significantly lower CAT scores, and many patients who were
maintained on LAMA used only Respimat. This result may
correspond with a previous study, which showed that patients
with mild or moderate COPD, who received tiotropium
therapy for 24 months, had a higher forced expiratory volume
in 1 second (FEV1.0) than those who received the placebo.
The annual decrease in FEV1.0 was smaller than in patients
who were not on tiotropium therapy.*?

In the present study, patients with COPD who had higher
mMRC and poor pulmonary function were prescribed
LAMA/LABA combinations and rescue medication.
Patients with COPD who use SABA before feeling short of
breath during activities can improve dyspnea and exercise
tolerance, according to previous studies.*>*> We found that
inhalers were prescribed as proposed in the GOLD report.*®
According to a study investigating the characteristics of
patients using inhaler therapy, there were no differences in
mood disorders between patients using LAMA only or using
LAMA/LABA combinations.*” Similarly, this study showed
that there was no association between the use of LAMA/
LABA combinations and mood disorders. In a real-world
setting, a doctor’s prescription thus may not be impacted by
the patient’s mood disorders.

This study indicated that single device users tended to
demonstrate poorer treatment adherence rates than multi-
ple device users. This was in contrast to several previous
studies reporting that multiple-inhaler users were less
likely to be adherent than single-inhaler users.'>***° We
should, however, be aware of the possibility that patients
expressing milder symptoms may be more susceptible to
lower medication usage, due to lower disease burden.
Outpatient clinicians may not prescribe multiple devices
for patients who are expected to show poor adherence. In
addition, patients living alone were more commonly pre-
scribed a single inhaler and had an increased risk of poor
adherence compared to cohabiting patients. Single inhalers
are often prescribed to solitary patients, as they cannot
obtain inhalation-support from their cohabitants.”®

This study had several limitations. First, the ASK-20
scores might have been influenced by selection bias that
most patients were male with mild or moderate COPD. In
addition, the fact that patients managed in a primary-care
setting were not included in this study might have affected
our results. In a secondary- or tertiary-care setting, patients
managed by respiratory specialists might have fewer adher-
ence barriers than those managed by non-specialized physi-
cians in a primary-care. Second, no patients had been
diagnosed with COPD during the preceding year; thus, we
could not assess the ASK-20 in the early phase after diagnosis.
Third, there was not enough data on single inhaler triple
therapy, because single inhalers containing ICS, LAMA and
LABA have only recently been developed. In this study, most
patients with COPD receiving triple therapy used at least two
inhalers, and we could not assess the clinical factors of patients
using single inhaler triple therapy. Considering that most of the
components of multiple-inhalers, in this study, were ICS/
LAMA/LABA, we can expect better adherence in the future.

Conclusion

In conclusion, we showed that the ASK-20 score was
significantly associated with the CAT and HADS scores
in COPD patients, and that, in Japan, Respimat was pre-
scribed to patients who were younger and had lower CAT
scores. Thus, this study showed that the ASK-20 question-
naire, which is a simple evaluation method, is useful for
identifying the clinical factors affecting adherence in
COPD patients.

Abbreviations
ASK-20, Adherence Starts with Knowledge-20; CAT, the

COPD Assessment Test; COPD, chronic obstructive
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pulmonary disease; FEV1.0, forced expiratory volume in

1

second; %FEV; % predicted forced expiratory volume

in 1 second; GOLD, the Global Initiative for Chronic
Obstructive Lung Disease; HADS-anxiety and HADS-
depression, the Hospital Anxiety and Depression Scale;

ICS, inhaled corticosteroids; LAMA, long-acting muscari-

nic antagonist; LABA, long-acting beta2-agonist; mMRC,
the modified Medical Research Council, SABA, short-
acting beta2-agonist; TBCs, the total barrier counts.
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