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Effects of Educational Interventions for Chronic Airway Disease 
on Primary Care

Education has been known to essential for management of chronic airway diseases. 
However the real benefits remain unclear. We evaluated the effectiveness of an organized 
educational intervention for chronic airway diseases directed at primary care physicians 
and patients. The intervention was a 1-month education program of three visits, during 
which subjects were taught about their disease, an action plan in acute exacerbation and 
inhaler technique. Asthma control tests (ACT) for asthma and, chronic obstructive 
pulmonary disease (COPD) assessment tests (CAT) for COPD subjects were compared before 
and after education as an index of quality of life. Educational effectiveness was also 
measured associated with improvement of their knowledge for chronic airway disease 
itself, proper use of inhaler technique, and satisfaction of the subjects and clinicians before 
and after education. Among the 285 participants, 60.7% (n = 173) were men and the 
mean age was 62.2 ± 14.7. ACT for asthma and CAT in COPD patients were significantly 
improved by 49.7% (n = 79) and 51.2% (n = 65) more than MCID respectively after 
education (P < 0.05). In all individual items, knowledge about their disease, inhaler use 
and satisfaction of the patients and clinicians were also improved after education 
(P < 0.05). This study demonstrates the well-organized education program for primary 
care physicians and patients is a crucial process for management of chronic airway 
diseases. 
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INTRODUCTION

Asthma and COPD are the major disease categories in chronic airway disease, and 
their prevalence has been increasing worldwide (1,2). Additionally, the World Health 
Organization (WHO) predicts that COPD will become the fourth leading cause of death 
worldwide in 2030 (3). In Korea, by the Korea National Health and Nutrition Examina-
tion Survey (KNHANES) data, the prevalence of COPD and asthma were around 13.4% 
and 3.9%, each (4,5). However, similar to other countries, patients usually visit physi-
cians only when their symptom worsen due to the lack of awareness about their dis-
ease. Additionally, the inhaler prescription rate has still been reported low even though 
the Global Initiative for Chronic Obstructive Lung Disease (GOLD) and Global Initia-
tive for Asthma (GINA) document has suggested the inhaler as the first line therapy (6-
8). And even after an appropriate prescription, treatment effect could be varied from 
person to person according to adherence to medication. In Korea, Quality Assessment 
of the Asthma has been conducted which was led by the Health Insurance Review and 
Assessment Service (HIRA) since 2013 (9). According to this, only 17% of primary clin-
ics implemented spirometry, and 16% of them prescribed an inhaler such as inhaled 
corticosteroid (ICS) or ICS with long-acting beta-2 agonist (LABA) (9). Quality Assess-
ment of COPD is also under way, and the result may be similar to asthma. 
 In contrast with oral medication, inhaler use requires education no matter what. Be-
sides non-adherence to medication, improper use also can cause failure to control chro-
nic airway disease. Improper use may decrease the effectiveness of the medication; de-
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crease the compliance due to the side effect like oral candidiasis. 
One study showed that the regular use of low-dose inhaled cor-
ticosteroids is associated with a decreased risk of hospitalization 
and death from asthma (10). However, patient compliance with 
the steroid inhaler counted as 50% or less (11). COPD subjects also 
had similar compliance issues (1). However, up to the present, 
there has been scarce research attempting to identify what can 
improve inhaler techniques and patient education and under-
standing about chronic airway disease, both asthma and COPD.
 In this study, assuming that organized education for patients 
who had chronic airway disease could be associated with im-
proving compliance and treatment in primary clinic settings, 
we observed changes in disease understanding, quality of life, 
inhaler technique, and satisfaction with education. 
 

MATERIALS AND METHODS

Inclusion and exclusion criteria
Subjects aged over 20 years who were diagnosed with asthma 
or COPD by their physicians were recruited from 43 primary 
clinics. Patients who were given informed consent and agreed 
with participation in this study are included. Patients were di-
agnosed with asthma or COPD based on the primary physician’s 
clinical judgment. Subjects with malignant cancer, severe kid-
ney or heart disease, transplanted organ for any lesion, bron-
chiectasis, sequele of tuberculosis and pregnant women were 
excluded.

Study design
The present study is a prospective study comparing the outcomes 
of pre and post-intervention, a one-month education program. 
We selected four to five primary clinics from each province of 
Korea (Seoul, Chungcheongbuk-do, Chungcheongnam-do 
Gyeonggi-do, Gangwon-do, Jeollabuk-do, Jeollanam-do, Jeju-
do). Subjects who had been visiting each primary clinic over 
one year or more were enrolled as an education group from the 
point of receiving informed consent, three educational visits 
were conducted and comparing the alteration before and after 
education. Follow-up visits were held every two weeks in the 
primary care setting. At the first visit, we obtained the informed 
consent from each subject, conducted 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 disease and inhaler 
use, and showed educational videos, on these topics. At the 
second visit, they were taught about an action plan for acute 
exacerbation and inhaler technique, and received associated 
video education. At the third visit, the educational contents were 
refreshed. Thereafter, we investigated the change of each topic: 
knowledge about their disease, quality of life (ACT in asthma, 
CAT in COPD patients), inhaler use technique, patients and 

physicians satisfaction with the education program. Measure-
ment items of each topic were composed of six (knowledge), 
five (ACT), eight (CAT), seven (inhaler usage), three (satisfac-
tion of the patients), and five items (satisfaction of the physi-
cians). Each item has a 4 grade scale such as “strongly disagree, 
somewhat disagree, somewhat agree, strongly agree”. And Mini-
mum Clinically Important Difference (MCID) for objective eval-
uation of quality of life improvement was defined as 3 points in 
ACT score (12) and 4 points in CAT score (13).

Statistical methods 
The results for each variable were shown as the mean with stan-
dard deviation, in the case of continuous variables; and the num-
ber of cases per category and frequency of responses in the case 
of categorical variables. For the comparison of quality of life be-
tween before and after education, we used paired t-test with 
the significance level of 0.05. For the comparisons of degree of 
knowledge and assessment of usage of inhaler by physician be-
fore and after education, χ2 test was used. 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 Uni-
versity institutional review board (# IIT-2014-283). A written in-
formed consent, describing the purpose of the study was signed 
by all of the participants. 

 
RESULTS

Baseline characteristics of the study population 
After excluding registration error (n = 11) and new patients 
(n = 19), 285 subjects were finally analyzed. Of the total who 
completed the survey, 158 (55.4%) had asthma and 127 (44.6%) 
had COPD. The baseline characteristics are shown in Table 1. 
The investigated subjects were 62.2 ± 14.7 years and a large 
portion of the asthma group were women (n = 98, 62.0%), and 
most of the COPD group were men (n = 113, 89.0%) (Table 1). 
Hypertension was the most common comorbidity (n = 121, 
42.5%) (Table 1). 

Changes of quality of life before and after implementing 
education 
ACT total score was increased significantly, and CAT score de-
creased significantly (P < 0.05) (Table 2). Quality of life improve-
ment more than MCID was 49.7% (79/159) in asthma and 51.2% 
(65/127) in COPD.

Assessment of the chronic airway disease patients’ 
knowledge about the disease before and after implementing 
education 
When analyzing the patients’ knowledge before and after im-
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plementing the education program, knowledge improvement 
was observed, since the number of positive answers for each 
topic containing questions about their chronic airway disease 

increased. Values were statistically significant for every topic 
(P < 0.05) (Table 3).

Table 1. Baseline characteristics according to the asthma and COPD

Variables 
No. (%) of patients

Asthma (n = 158) COPD (n = 127) Total (n = 285)

Gender
   Male
   Female 

60 (38.0)
98 (62.0)

113 (89.0)
14 (11.0)

173 (60.7)
112 (39.3)

Age, yr
   Mean ± SD
   20-29
   30-39
   40-49
   50-59
   60-69
  ≥ 70
   Total 

57.7 ± 16.2
13 (8.2)
13 (8.2)
23 (14.6)
31 (19.6)
30 (19.0)
48 (30.4)

158 (100)

67.8 ± 10.1
0 (0.0)
1 (0.8)
4 (3.1)

18 (14.2)
39 (30.7)
65 (51.2)

127 (100)

62.2 ± 14.7
13 (4.6)
14 (4.9)
27 (9.5)
49 (17.2)
69 (24.2)

113 (39.6)
285 (100)

Comorbidities 
   Hypertension  
   Cardiovascular disorder (Angina pectoris, MI)
   Heart failure
   Arrhythmia
   Diabetes mellitus
   Hyperlipidemia 
   Osteoporosis 
   Depression
   Anemia
   Others
   Total

64 (40.5)
2 (1.3)
1 (0.6)
4 (2.5)

25 (15.8)
39 (24.7)
10 (6.3)
0 (0.0)
1 (0.6)

13 (8.2)
89 (56.3)

57 (44.9)
6 (4.7)
5 (3.9)
4 (3.7)

16 (12.6)
11 (8.7)
3 (2.4)
7 (5.5)
2 (1.6)

14 (11.0)
80 (63.0)

121 (42.5)
8 (2.8)
6 (2.1)
8 (2.8)

41 (14.4)
50 (17.5)
13 (4.6)
7 (2.5)
3 (1.1)

27 (9.5)
169 (59.3)

Patient’s basic knowledge for chronic airway disease 
   Education about their disease previous 1 year before visit
      Never
      Intermittent (1-2 times)
      Frequently ( ≥ 3 times)
      Every time

91 (58.0)
35 (22.3)
7 (4.5)

24 (15.3)

76 (60.3)
27 (21.4)
7 (5.6)

16 (12.7)

167 (59.0)
62 (21.9)
14 (4.9)
40 (14.1)

COPD, chronic obstructive pulmonary disease; SD, standard deviation; MI, myocardial ischemia.

Table 2. Quality of life before and after education 

Disease Before education After education After-before P value
Improving more than 

MCID, No. (%)

ACT* for asthma subjects N 158 158 158
Mean ± SD 16.6 ± 4.6 19.8 ± 4.1  3.2 ± 4.6 < 0.01 79 (49.7)

CAT* for COPD subjects N 127 127 127
Mean ± SD 19.9 ± 9.7 15.4 ± 9.2 -4.4 ± 9.6 < 0.01 65 (51.2)

MICD, minimum clinically important difference; ACT, asthma control test; SD, standard deviation; CAT, COPD assessment test; COPD, chronic obstructive pulmonary disease.
*ACT and CAT total score.

Table 3. The change of knowledge before and after education

Items 
Positive answer

P value Improvement, No. (%)
Before education After education

I am aware of my disease. 145 (51.0) 257 (90.5) < 0.01 161 (56.5)
My disease should be treated consistently 223 (78.5) 277 (97.5) < 0.01 114 (40.0)
I know about how to act at the time of aggravation of my respiratory symptoms. 130 (45.8) 247 (87.2) < 0.01 167 (57.6)
The most important drug in the treatment of my disease is inhaler. 200 (70.5) 274 (96.5) < 0.01 139 (48.8)
I know about the method of inhaler use. 208 (73.5) 279 (98.2) < 0.01 117 (41.1)
I used inhaler regularly according to the prescription. 201 (71.0) 265 (93.7) < 0.01 118 (41.4)

Data are number (percentage); χ2 test for statistical analysis.
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Change in usage of inhaler 
The usage of inhaler was assessed stage by stage from opening 
to rinsing the mouth after inhaler use. Every step showed statis-
tically significant changes (P < 0.01). Especially enough breath-
ing out before inhalation (71.4%) and holding their breath after 
inhalation (70.7%) were the first two higher improving items 
(Table 4). 

Satisfaction for education of the chronic airway disease 
patients and clinicians 
All items for patients and physicians showed more positive an-
swers than negative answers (Table 5). 

 DISCUSSION

In this study, we identified that education for chronic airway 
disease patients could be associated with the knowledge about 
the disease and inhaler use improvement and these could be 
connected to the quality of life improvement and satisfaction of 
the patients and physicians in a primary care setting. There have 
been many studies associated with educational effect in chron-
ic airway disease using diverse items, however, we got the maxi-
mum efficiency with minimum effort for both patients and phy-
sicians through the education program, spending only five min-
utes or less and using video demonstrations in the waiting room. 
 Comparing the knowledge before and after education, all of 
the items showed significant improvements. When diagnosing 

the chronic airway disease, patients think that nothing can be 
done about their disease. Sometimes, when they get breathless-
ness, they think this means they will suffocate. Even with a flood 
of information, many of the patients do not visit the physician 
until an exacerbation develop, which frequently cannot be treat-
ed in a primary clinic, and has been known to be as a major cause 
of hospitalization (14,15). Based on the KNHANES IV, the total 
number of people with COPD in 2009 was 3,033,560, but only 
6.3% of those subjects actually used medical facilities (4,14). As 
our data showed, cognitive restructuring by education could be 
expected to improve this low rate of hospital visits and that would 
also be associated with actively participating in treatment and 
better prognosis. 
 By early detection and experiencing improvement after the 
education and medication, patient’s quality of life also can be 
positively changed as our data showed. In the general popula-
tion, forced expiratory volume in one seconds (FEV1) declines 
annually about 25 to 50 mL (6). But in a COPD patient this is 
commonly observed as an 80 to 150 mL annual decline (16,17). 
We used MCID to rule out this natural decline effect and have a 
more objective understanding of the changes comparing both 
COPD and asthma. Percentage of improvement identified sig-
nificantly more than MCID in both asthma and COPD. Although 
we did not evaluate the change of the lung function, ACT in 
asthma and CAT in COPD has been well correlated with lung 
function decline. So, enhancement of self-management and 
cognitive reconstruction, self-confidence in inhaler technique 

Table 4. The improvement in usage of inhaler assessed by physicians before and after education

Items 
Positive answer

P value Improvement, No. (%)
Before education After education

Open the lid correctly 224 (79.7) 280 (99.2) < 0.01 134 (47.9)
Hold the inhalator correctly 192 (68.3) 275 (97.5) < 0.01 156 (55.7)
Enough breathing out before inhalation 100 (35.6) 251 (89.0) < 0.01 200 (71.4)
Good understanding of the manner of inhalation 130 (46.3) 269 (95.4) < 0.01 187 (66.8)
Hold his/her breath for 5 seconds after inhalation 115 (40.9) 265 (94.0) < 0.01 198 (70.7)
Breathe out after removing the inhalator at the end of the inhalation 156 (55.5) 266 (94.7) < 0.01 178 (63.8)
Rinsing his mouth after inhalator use 175 (68.6) 250 (97.2) < 0.01 144 (58.1)

Data are number (percentage); χ2 test for statistical analysis.

Table 5. Degree of satisfaction of patients and physicians after the education 

Questionannaire items Strongly disagree Somewhat disagree Somewhat agree Strongly agree

Items for patients 
   I know much about the disease after the education provided by the hospital. 0 (0.0) 8 (2.8) 164 (57.7) 112 (39.4)
   I think education from the hospital is needed. 0 (0.0) 10 (3.5) 154 (54.2) 120 (42.3)
   If I have a chance to education, I will receive an education with additional cost. 5 (1.8) 40 (14.1) 151(53.2) 88 (31.0)
Items for physicians
   My perception for patient education was changed after the program. 0 (0.0) 1 (3.4) 16 (55.2) 10 (34.5)
   My knowledge level was changed after the education program. 0 (0.0) 4 (13.8) 16 (55.2) 7 (24.1)
   Patient’s compliance was improved after the education. 0 (0.0) 0 (0.0) 19 (65.5) 8 (27.6)
   Treatment effect was improved after the education. 0 (0.0) 0 (0.0) 24 (82.8) 3 (10.3)
   Education program is positively necessary for treating patients. 0 (0.0) 0 (0.0) 12 (41.4) 15 (51.7)

Data are number (percentage).
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through education, might be associated with the possibility of 
minimizing lung function decline. 
 In the Asthma Insights and Reality in Asia-Pacific Phase (AI-
RIAP) study, which surveyed over 2,300 asthma patients in 8 ar-
eas of ASIA including South Korea, showed that only 13.3% of 
the total participants used ICS and a remarkably low rate in Ko-
rea (1.3%) (18). However, Korea has seen an increasing rate of 
ICS use even though most patients still use a quick reliever only 
when they experience an attack (5). It might be the result of the 
change of physician’s efforts to treat their asthma patients based 
on the GINA guideline, combined with the improvement of ba-
sic disease knowledge amongst patients over the last couple of 
decades. However, still a lot of asthma patients are treated inade-
quately. That means that even thought the fact that inhaled cor-
ticosteroid are considered the cornerstone of asthma manage-
ment, both patients and physicians still prefer the quick reliever 
and oral medication rather than controller, especially in Korea. 
 Considering steroid inhaler use, previous introduction and 
education about their disease could be very important for sus-
tained rapport formation and successful management (19). Ad-
ditionally, older people with a long history of chronic airway 
disease may have confidence in using their inhaler in their own 
way regardless of demonstration and coaching. One study sug-
gested that a patient-centered approach for prescribing inhaler 
device in primary care and another visit for device technique 
education is very important for improved outcomes (20). And 
another randomized controlled trial suggested that passive ed-
ucation alone fails to achieve any improvement in device tech-
nique (21). One-on-on technique coaching, including observa-
tion, verbal instruction and physical demonstration is needed 
for improvement. In line with our study, patients had more 
chance to improve with active education and its association 
with satisfaction of the patients and clinicians. 
 Among the improvement of inhaler technique, the “Enough 
breathing out before inhalation” item showed a highly positive 
change rate after education. Previous studies also showed that 
failure to exhale before inhalation is one of the most frequent 
errors associated with inhaler use (22,23), which means that it 
is the most important point for teaching techniques especially 
for dry powder inhalers (DPI) as well as metered dose inhaler 
(MDI). Even more simple and easier to use compared with MDI, 
exhaling over a DPI causes excess moisture develop and is as-
sociated with a decrease in the delivery of given fixed doses (24). 
In this study, we verified that the need for education was very 
high. Most strikingly, patients wanted to be educated even though 
they pay their cost. Clinicians also experienced that patients’ 
compliance improved after the education by improvement in 
their disease knowledge and treatment effect. That is, satisfac-
tion both of the patients and clinicians resulted from a well or-
ganized educational program like that used in our study, would 
be undoubtedly necessary to both of them.

 The first strength of our study is improving perception about 
chronic airway disease with minimal effort by a well-organized 
education program using video-assisted education during wait-
ing time, which eventually took maximal effect of education. 
Few studies have addressed the effect of patients’ and primary 
clinicians’ education, including the whole area of our country 
(19,25-27). Also, no studies existed to our knowledge contain-
ing both asthma and COPD. An additional strength is that it is 
possible to generalize our results. One study showed that, the 
number of health care use per person was higher in those at-
tending primary and secondary facilities compared to tertiary 
hospitals (14). As we studied for chronic airway disease patients 
who visit primary clinics, it could be more objective for show-
ing the effect of education.
 The limitation of this study is that no control group existed. 
We are planning a prospective study and expect to see more 
clearly the effect of education, if we can get control data. We did 
not enroll a non-educating control group, because it might cause 
ethical problems. But, there was no problem in this study de-
sign because it compared pre and post knowledge in the same 
patients. Due to the possibility of observer effect, we cannot 
completely rule out the possibility of exaggeration of our results 
(28,29). Another limitation is that no spirometry result was ob-
tained for diagnosing COPD and asthma. But the purpose of 
this study was to survey the effect of education for chronic air-
way disease, not for correct diagnosis of COPD and asthma it-
self. We expect that this study could form the basis of other large 
population studies for further development of patients’ and cli-
nicians’ education especially in chronic airway disease which 
had been regarded as an incurable disease. Also, the present 
study demonstrates some potentially important changes as a 
result of a well-organized education program for primary care 
physicians and patients in dealing with their chronic airway 
disease. 
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