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Background: A well-organized education program improved the patients’ knowledge about their disease,
inhaler technique and quality of life in asthma and chronic obstructive pulmonary disease (COPD) patients.
The effectiveness of the education program can be evaluated by assessing patients’ satisfaction with the
education program as well. In this study, we compared the patients’ satisfaction with education program
between COPD and asthma patients.

Methods: A total of 284 asthma and COPD patients were enrolled. Three educational visits were
conducted at 2-week intervals. On the first visit, we taught the patients about their diseases and the proper
inhaler technique. On the second visit, non-pharmacologic treatments and action plans for acute exacerbation
were introduced. On the final appointment, we summarized the educational concepts covered in the two
prior visits. After the education program, the patients were assessed for their quality of life, knowledge of
chronic airways disease, and satisfaction with the education program, using a structured questionnaire.
Results: After the education program, 99.3% of the asthma patients knew much more about their disease
and 96.8% agreed that education from the hospital is needed. For COPD patients, 94.8% felt more informed
about their disease and 95.7% agreed that education from the hospital is needed. However, 17.1% of asthma
patients and 13.5% of COPD patients disagreed to paying an additional fee for the education program.
Finally, the knowledge improvement was linked to patient satisfaction with the education program.
Conclusions: The improvement in self-knowledge about their disease was linked to their satisfaction
with the education program. However, costs associated with the program could limit its accessibility to the
patients. The patient education program is a self-management intervention to improve the lives of patients
with asthma and COPD. Thus, a policy to reduce the economic burden of the patients should be considered

to disseminate the education program in primary care clinics.
Keywords: Asthma; chronic obstructive pulmonary disease (COPD); education; satisfaction
Submitted Dec 08, 2016. Accepted for publication May 23, 2017.

doi: 10.21037/jtd.2017.06.01
View this article at: http://dx.doi.org/10.21037/jtd.2017.06.01

© Journal of Thoracic Disease. All rights reserved. jtd.amegroups.com 7 Thorac Dis 2017;9(7):1911-1918



1912

Introduction

Asthma and chronic obstructive pulmonary disease (COPD)
are both chronic airway diseases. Treatment with inhalers
is the central component to managing these diseases (1,2),
therefore, adherence to prescribed inhaler therapy is the
key to self-control of chronic airway diseases. Adherence to
inhaled medication is significantly associated with a reduced
risk of death and hospital admission due to exacerbation
of COPD (3) Poor adherence to inhaled corticosteroids
(ICS) is correlated with poor asthma-related outcomes.
Less than perfect adherence to ICS appears to account for
the majority of asthma-related hospitalizations (4,5). The
reported adherence rate of COPD and asthma patients is
about 50% and 30-70%, respectively (6-11).

In addition to the issue of adherence, the improper
use of inhalers may decrease the effectiveness of the
medication and, therefore, decrease the compliance. Inhaler
mishandling is common in patients with chronic airflow
obstruction and is linked to increased unscheduled health-
care resource use and decreased disease control (12). The
reported prevalence of incorrect inhalation technique varies
from 4-94% (13-16).

The lack of adherence to the inhalers in COPD and
asthma patients can be divided into two categories,
namely unintentional non-adherence and intentional non-
adherence (17). Patients showing unintentional non-
adherence have a lack of information or a misunderstanding
about the prescribed therapy, the correct technique for
their prescribed aerosol device, and have language barriers
or a combination of these aspects. Therefore, they are
unaware that they do not adhere to the aerosol therapy
and fail to understand the correct use of aerosol devices
essential for the treatment of pulmonary diseases. In
contrast, patients showing intentional non-adherence
understand the importance of the prescribed therapy but
reject the diagnosis, treatment, or both (18). Therefore,
patient education programs should cover the knowledge
about the disease in addition to proper inhaler technique to
enhance the adherence to therapy in chronic airway disease
patients. Patient education is one of the self-management
intervention components emphasized by both the Global
Initiative for Asthma (GINA) and the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) (1,2).

We previously reported that a well-organized education
program improved patients’ knowledge about their disease,
accurate inhaler technique and quality of life in both asthma
and COPD patients in primary care clinics (19). In this
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study, we compared the outcomes of the education program
in terms of its satisfaction between COPD and asthma
patients. We also explored the differences in the extent of
improvement of disease knowledge and inhaler technique
between the two diseases.

Methods
Study design

The details of this study design have previously reported (19).
Briefly, we enrolled 285 patients with physician-diagnosed
asthma and COPD from 43 primary care clinics. Three
educational visits were conducted at 2-week intervals. On
the first visit, we conducted a patient knowledge assessment
about their chronic airway disease and tested their inhaler
use technique before the patients received the educational
program. Thereafter, we conducted education about their
disease and appropriate inhaler use and showed educational
videos on these topics. On the second visit, the patients
were taught an action plan for acute exacerbation and
proper inhaler technique and received associated video
education. On the final appointment, we summarized the
educational elements covered in the first two visits.

Procedure

After three educational visits, we compared the quality of
life, patient self-knowledge of the disease, change in inhaler
technique and satisfaction with the education program,
using a structured questionnaire before and after the
education program. We asked three questions about disease
knowledge and three questions about the importance of
inhaler treatment. We also evaluated the satisfaction with
the education program with three questions (7uble SI). In
this study, we categorized the patients into three groups
according to the change in the three topics covered in the
questionnaire. When the patients answered “somewhat or
strongly agree” to all of the disease knowledge questions,
we considered the subjects’ disease knowledge had
improved. For the questions about inhaler knowledge, the
same definition was applied. Similarly, when the subjects
agreed somewhat or strongly to all the questions about
the education program, they were considered as satisfied
with the course (Table SI). Therefore, we could classify the
subjects into four groups according to their improvement
in disease knowledge and inhaler technique; improvement/
non-improvement in disease knowledge with/without an
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Table 1 Baseline characteristics of asthma and COPD patients

Characteristics Asthma COPD fotal
(n=158) (n=126) (n=284)
Gender (N, %)
Male 60 (38.0) 112(89.0) 172 (60.6)
Female 98 (62.0) 14 (11.0) 112 (39.4)

Age (years) (N, %)

Mean + SD 57.7+16.2 67.8+10.1 62.2+14.7
20-29 3(8.2) 0(0.0) 3(4.6)
30-39 382 108 1449
40-49 3(146) 4(3.2) 7(9.5)
50-59 31(19.6) 18(14.3) 49 (17.3)
60-69 30(19.0) 39(31.0) 69 (24.3)
>70 48(30.4) 64 (50.8) 112 (39.4)

Education about their disease 1 year before enrollment (N, %)

Never 91 (58.0) 76(60.3) 167 (58.8)
Intermittent (1-2 times) 35 (22.3) 7 (21.4) 62 (21.9)
Frequently (=3 times) 7 (4.5) 7 (5.6) 4(4.9)

At each OPD visit 24 (15.3) 16 (12.7)  40(14.1)

There was one missing value about education experience in
asthma group. COPD, chronic obstructive pulmonary disease;
SD, standard deviation.

improvement in inhaler knowledge. We compared the
proportion of patients from each group regarding the
questions about satisfaction with the education program
between the COPD and asthma patients. We performed
regression analysis to evaluate the association between their
improvement in disease/inhaler knowledge and satisfaction
with the education program and quality of life, as assessed
by an asthma control test (ACT) or COPD assessment test
(CAT). We also investigated the distribution of the change
in knowledge and inhaler technique according to the
disease.

Statistical methods

The results for each variable were shown as the mean with
standard deviation, for the continuous variables; and the
number of cases per category and frequency of responses, for
the categorical variables. For the before and after education
comparison concerning the quality of life, we used a paired
t-test with the significance level set at 0.05. For the before
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and after education comparison regarding the degree of
knowledge and inhaler usage, as assessed by a physician,
the chi-square test was used. We also performed regression
analysis to evaluate the association between the patient
understanding of their disease and their satisfaction with the
education program and their quality of life. We used SPSS
21.0 (SPSS Inc., Chicago, IL, USA) for statistical analysis.

Ethics statement

The study protocol was reviewed and approved by the Inje
University Institutional Review Board (# II'T-2014-283).
A written informed consent, describing the purpose of the
study was signed by all of the participants.

Results

A total of 285 patients were enrolled in this study. There
were 158 asthma patients and 127 COPD patients.
One COPD patient did not answer the questions about
satisfaction, and consequently, 284 patients were included
in this study. The mean age was 62.2+14.7 years. A total of
58.5% patients had not taken an education program in the
year before enrollment (19) (1able 1).

Satisfaction with education program

When we asked the patients whether they were satisfied
with the education program, they answered differently
to each question. For question 1 & 2 (Table S1), only
2.8 and 3.5% of the patients provided a negative answer,
respectively. However, for question 3, which asked the
willingness to pay an additional cost for the education
program, 15.8%responded with a negative answer. Figure 1
shows the proportion of the COPD and asthma patients,
respectively, for each response to the three questions
regarding their satisfaction with the education program.

Distribution of patients according to their change in
knowledge after the education program

A knowledge improvement was observed after three
education sessions (19). Hence, we compared the change
in patient knowledge about their disease and their inhaler
technique after education between the COPD and asthma
subjects. The distribution of the patients who showed an
improvement in their knowledge was similar between asthma
and COPD subjects. More COPD patients showed an
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stion 1: I know more about the disease after the education provided

by the hospital; Question 2: I think education from the hospital is needed; Question 3: If I have an education opportunity, I will receive it

even at additional cost.

Table 2 Distribution of patients according to their change in knowledge after education

Asthma (%) COPD (%)

ltems

Not changed Improved Not changed Improved
| am aware of my disease 68 (43.0) 82 (51.9) 42 (33.3) 79 (62.7)
My disease should be treated consistently 89 (56.3) 58 (36.7) 61 (48.4) 56 (44.4)
| know how to act at the time my respiratory 65 (41.1) 85 (53.8) 38 (30.2) 82 (65.1)
symptoms are aggravated
*The most important drug in the treatment of my 81 (561.3) 65 (41.1) 45 (35.7) 74 (58.7)
disease is my inhaler
| know the method to use my inhaler 86 (54.4) 60 (38.0) 60 (47.6) 57 (45.2)
| use my inhaler regularly according to the 82 (51.9) 63 (39.9) 62 (49.2) 55 (43.7)

prescription

*, P<0.05. COPD, chronic obstructive pulmonary disease.

improvement for “the most important drug in the treatment
of my disease is my inhaler” than asthma patients (Table 2).

Improvement of inbaler technique

After the education program, the proportion of patients
with good inhalation technique increased significantly in
both asthma and COPD subjects at all stages of inhaler use.
However, there was no statistical significance regarding
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the number of COPD or asthma patients who showed an
improved inhalation technique after education (Table 3).

Satisfaction with education program according to the
change in disease knowledge and inbaler technique

We compared the change in disease and inhaler knowledge,
according to satisfaction with the education program.
There was no statistical significance found for questions
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Table 3 Change in inhalation technique after education program
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Asthma (%) COPD (%)
ltems
Not changed Improved Not changed Improved

*Open the lid correctly 55.9 41.7 47.2 51.2
*Hold the inhalator correctly 44.9 52.0 44.7 53.7
*Enough breathing out before inhalation 22.8 76.4 26.0 69.9
*Good understanding of the manner of inhalation 33.1 66.9 32.8 63.1
*Hold his/her breath for 5 seconds after inhalation 31.0 68.3 30.9 68.3
*Breathing out after removing the inhalator at the 38.1 60.3 30.9 65.9
end of the inhalation

*Rinsing his/her mouth after inhalator use 36.0 58.8 39.8 59.0

*, P>0.05. COPD, chronic obstructive pulmonary disease.

1 and 2 about satisfaction with the education program. For
question 3, 45 patients showed a negative answer. Among
these patients, 42 (93.3%) did not improve their inhaler
knowledge after the education program. This figure was
higher than that obtained for the patients who were satisfied
with the education program (P<0.001).

We further compared the proportion of the patients
for the questions about satisfaction with the education
program according to the status of knowledge concerning
their disease. The patients with improved knowledge about
both their disease and inhaler use were satistied with the
education program. About 60% of the patients whose
knowledge did not improve, were also satisfied with the
program. However, more patients, particularly those with
asthma, disagreed with question 3, which asked about the
willingness to pay an additional cost for the education
program (7able 4).

We performed regression analysis to evaluate the
association between patient knowledge improvement
and satisfaction with the education program. Overall, we
found that knowledge improvement was associated with
satisfaction with the education program in both asthma and
COPD patients. However, we did not find any significant
relation between knowledge improvement and quality of
life (Tible 5).

Discussion

In this study, we found that both asthma and COPD
patients were satisfied with the education program. For
asthma patients, 99.3% of the test subjects somewhat or
strongly thought that they knew more about the disease
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after education and 96.8% somewhat or strongly agreed that
education from the hospital is needed. For COPD patients,
94.8% of the test subjects somewhat or strongly thought
that they knew more about the disease after education and
95.7% somewhat or strongly agreed that education from
the hospital is needed. Interestingly, the proportion of the
patients who answered negatively to the question about
willingness to pay an additional cost for the education
program was higher compared to the other questions.
Thus, personal finance is the barrier to enhancing therapy
adherence in patients with chronic airway disease. A policy
to reduce the economic burden of the patients should be
considered.

Our education program improved both disease and
inhaler knowledge in the patients (19). We did not find any
significant difference between asthma and COPD patients,
except one question about the importance of inhaler use for
treatment of chronic airway disease. The COPD patients
became more aware of this question after receiving the
education program (7able 2). Although the proportion of
patients showing the correct inhaler use at each step were
improved after the education program (19), there was no
significant difference observed between asthma and COPD
patients (1able 3). Considering that about 60% of the
patients had not previously received any education program
and had poor awareness of COPD (20-22), this finding
suggests increased awareness of COPD in conjunction with
the education program is needed.

We investigated patient satisfaction with the education
program according to the improvement in disease
and inhaler knowledge. Most patients agreed with the
satisfaction questions 1 and 2, even though their knowledge
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Table 4 Distribution of patients to satisfaction questions according to the change in disease knowledge

Patients

Answers

Improved disease
knowledge with improved
inhaler knowledge (N=49)

Improved disease knowledge
with non-improved inhaler
knowledge (N=27)

Non-improved disease
knowledge with improved  knowledge with non-improved

inhaler knowledge (N=32) inhaler knowledge (N=176)

Non-improved disease

Question 1: | know more about the disease after the education provided by the hospital (N, %)

*Total Agree 49 (17.9) 26 (9.4) 32 (11.6) 169 (61.2)
Disagree 0(0.0) 1(12.5) 0 (0.0 7 (87.5)
*Asthma Agree 22 (14.0) 13 (8.3) 19 (12.1) 103 (65.6)
Disagree 0(0.0) 0 (0.0 0 (0.0 1 (100)
*COPD  Agree 27 (22.7) 13 (10.9) 13 (10.9) 66 (55.5)
Disagree 0 (0.0) 1(14.3) 0(0.0) 6 (85.7)
Question 2: | think education from the hospital is needed (N, %)
*Total  Agree 49 (17.9) 25 (9.1) 31(11.3) 169 (61.7)
Disagree 0(0.0) 2(20.0) 1(10.0 7 (70.0)
*Asthma Agree 22 (14.4) 12 (7.8) 19 (12.4) 100 (65.4)
Disagree 0(0.0) 1(20.0) 0 (0.0 4 (80.0)
*COPD  Agree 27 (22.3) 13 (10.7) 12 (9.9) 69 (57.0)
Disagree 0(0.0) 1(20.0) 1(20.0) 3(60.0)
Question 3: If | have an education opportunity, | will receive it even at additional cost (N, %)
Total Agree 47 (19.6) 22 (9.2) 30 (12.5) 141 (58.8)
Disagree 2 (4.5) 5(11.4) 2 (4.5) 35 (79.5)
TAsthma Agree 22 (16.8) 12 (9.2) 17 (13.0) 80 (61.1)
Disagree 0(0.0) 1@3.7) 2 (7.4) 24 (88.9)
*COPD  Agree 25 (22.9) 10 (9.2) 13 (11.9) 61 (56.0)
Disagree 2(11.8) 4 (23.5) 0 (0.0 11 (64.7)

* P>0.05; T, P<0.05.

Table 5 Association between improvement of disease knowledge and satisfaction of education and quality of life in each disease

Asthma COPD
Variables
B+ SE P value B+ SE P value
Satisfaction of education 0.392+0.039 <0.001 0.436+0.036 <0.001
Quality of life 0.173+0.132 0.192 0.064+0.261 0.805

COPD, chronic obstructive pulmonary disease.

did not improve. This finding was consistent when we
analyzed asthma and COPD patients separately. However,
for question 3, which dealt with cost, significantly more
patients answered negatively. Among the asthma patients
with neither an improvement in disease nor inhaler
knowledge, 23.1% did not agree with the idea of paying
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an additional cost. This finding reinforced the necessity of
a policy to reduce the economic burden of the patients. In
comparison, for COPD patients, the proportions were not
significantly different according to the change in knowledge
(Table 3). We thought that the poor awareness of COPD
in the general population was one possible explanation for
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this finding (20,21,22). A strategy to increase awareness
of COPD is recommended. Collaboration with patient
organization to give an education about COPD can be a
mean to increase awareness, for example. Since patient
organization have many activities in patient education,
training, information and awareness (23).

Tuable 5 shows a weak but positive association between
knowledge improvement and patient satisfaction with the
education program. As our study duration was relatively
short, we thought that this correlation could be evident
if the study duration had been extended. Our education
program significantly improved the quality of life for asthma
and COPD patients (19). However, this improvement was
not associated with the improvement in disease and inhaler
knowledge. About half of the patients met the minimum
clinical important difference (MCID) for both the ACT and
CAT, indicating that the short duration of our study might
be one possible explanation for this finding.

The strength of this study was addressed previously (19).
We included both asthma and COPD patients, which made
it possible to perform post hoc analysis. All the patients
were recruited from primary care clinics and received the
education program at the same location. This reflected the
real life situation that could generalize the results.

This study had some limitations. First, as we used
physician-diagnosed definitions for enrollment, it is possible
that strict separation into the COPD and asthma patients has
not been achieved. Hence, the comparisons made between
both diseases might be reduced. However, we think that
the results reflect the real life situation in Korea and did not
reduce the necessity or importance of the education program.
An additional limitation of our experiment was its short
duration as mentioned above. We were unable to perform a
follow-up study to evaluate the long-term effects of patient
education on quality of life. However, we are planning a
prospective study using medical insurance claim data to
explore the effect of the education program regarding health
care utilization as we did for early COPD patients (24).

Conclusions

After a 1-month education program with three visits in a
primary care setting, most asthma and COPD patients were
satisfied with the program, even though their knowledge
about the disease and inhaler did not improve. The patients
knew a lot about their disease after the education and
agreed that education from the hospital is needed. The
knowledge improvement was associated with satisfaction
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with the education program in both asthma and COPD
patients. However, more patients, particularly those with
asthma, disagreed to paying an additional fee to receive
the education program. As patient education is one of the
self-management intervention components in asthma and
COPD patients (1,2), a policy to reduce the economic
burden on the patients should be considered to disseminate
an education program in primary care clinics.
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Supplementary

Table S1 Questions used in this study

ltems Strongly disagree Somewhat disagree

Somewhat agree

Strongly agree

For disease knowledge
| am aware of my disease
My disease should be treated consistently

| know about how to act at the time of aggravation of
my respiratory symptoms

For inhaler knowledge

The most important drug in the treatment of my
disease is inhaler

| know about the method of inhaler use
| used inhaler regularly according to the prescription
For satisfaction with education program

| know more about the disease after the education
provided by the hospital

| think education from the hospital is needed

If I have an education opportunity, | will receive it even
at additional cost




